


It had to happen! 
Teletext for only $199
Unbelievable ... but true!
Now you can save hundreds of dollars on the 
technological breakthrough of the decade: T eletext!
Hundreds of pages of information — at your 
fingertips — that you haven’t had access to in the 
past:
• Sport
• News & Weather
• Finance
• Education
• TAB details
• Theatre programs
• Even captions for the deaf .. .
• And much, much, much more!
AND THE BEST PART OF ALL:
IT’S FREE COMPLIMENTS OF YOUR 
LOCAL TELEVISION STATION!*
At last, a low cost, easy-to-build kit that you 
can use with your VCR to give sharp, clear

Don't pay $5OO-$7OO for a 
Teletext decoder ... or even 
$ 1000-$ 1200 for a new 
'Teletext' TV: build it yourself 1199
See centre section for address details.

And it’s complete to the last nut and bolt — 
including the deluxe two-tone brown case shown 
here PLUS our exclusive step-by-step 
construction manual!
*Not all stations transmit Teletext. Stations in the 7 network (ie 
those taking Channel 7 news) do as well as ABC stations, and many 
others have some Teletext transmissions. Most stations transmit 
Teletext subtitles for deaf people. If indoubt, ring your local station.

P134 7-TEXT

on THE 5LDFE5
MT SELWYN 
CLOSED DURING THE WEEK

unrwuu i i t _____
HEAVY MIST WITH LIGHT SHOWERS. 
CHAIR WILL OPERATE, WEATHER 
PERMITTING

PERISHERxSMIGGIN _
VISIBILITY POOR WITH EARLY MORNING 
FOG. PERISHER AND SMIGGINS SKI 
SCHOOLS BOTH OPEN FOR BEGINNERS- 
PRETTY VALLEY TRIPLE CHAIR OPEN, 
WEATHER PERMITTING

Cat K-6315
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Automatic brake 
lamp flasher

Add this safety feature to your 
car. The circuit flashes a set of 
accessory stop lamps three 
times when the brakes are ap
plied and holds them on after 
that while ever the brake pedal 
remains depressed. Construc
tion begins on page 20.

What’s coming?
Next month, we intend to 
describe a deluxe metal locator, 
an EPROM copier and a new 
speed control for universal 
motors (see also page 125).

Two low-cost 
utility amplifiers

Looking for a low-cost audio 
amplifier? This month we 
describe two general-purpose 
modules, one rated at IW and 
the other capable of delivering 
up to 20 W. Both circuits use 
discrete transistors and are easy 
to build and get going (see page 
98).

Features
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44

114
121
125
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On the cover
Three of our pro

jects star on this 
month’s front 
cover: a 16K RAM 
card for the Apple 
II, a brake lamp 
flasher circuit for 
cars, and a 20 W 
utility amplifier 
module.

ALL ABOUT SWR What it is and what it means
INTRODUCTION TO AMATEUR RADIO PT. 2 Obtaining a licence 
EA CROSSWORD PUZZLE Test your knowledge
50 and 25 YEARS AGO “Wireless Weekly’s"perfect amplifier 
COMING NEXT MONTH Sneak preview for December

Hifi, Video and Reviews
14 DIVERSITY-TUNED FM STEREO Reduces noise and distortion
30 AUDIO/VIDEO PRODUCTS Sharp VCR. NAD amplifier
32 HIFI REVIEW Pioneer reverb and tape creating amplifiers

Projects and Circuits
20
52
66
84
98

110

AUTOMATIC BRAKE LAMP FLASHER Reduces rear end shunts
ACTIVE CROSSOVER FOR HIFI SYSTEMS Switchable two or three way
CIRCUIT AND DESIGN IDEAS Metronome, multi-channel CRO adapter
OP AMPS EXPLAINED PT. 9 High voltage op amp circuits
LOW-COST UTILITY AMPLIFIERS Two general purpose modules
SOUND AND LIGHTING FOR MODEL TRAINS Simple circuits add realism

Personal Computers.
36

106

116

16K RAM CARD FOR THE APPLE II With battery back up
COMPUTER PRODUCTS New computers 
from Tl and IBM
CASIO PB-700 HAND-HELD COMPUTER
Has extensive graphics

Columns
62

78

92
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Needs must when the devil drives
FORUM
This was written on a “useless" small computer
RECORD REVIEWS
Classical, popular and special interest

Departments
3
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72
82

122 
126 
125
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LETTERS TO THE EDITOR 
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BOOKS AND LITERATURE 
INFORMATION CENTRE 
MARKETPLACE 
NOTES AND ERRATA

Pioneer reverb & 
tape amplifiers

ii!i!ii

Pioneer has released a number of 
products for the keen home recor
dist, including the SR 60 
Reverberation Amplifier and the 
CA-100 Tape Creating Amplifier. 
The SR-60 features reverb, echo 
and duet effects while the CA-100 
accepts inputs from various 
sources (microphones, tape decks, 
etc) and provides equalisation, fade 
and echo facilities (see page 32).
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è MITSUBISHI
AT W ELECTRICDis for 

Disk 
Drives

! in Flexible Disk Drives won't drive you 
'round the twist.
They tire faster, safer and priced to appeal.

And you can choose from three sizes.
Double sided, double density storage is available in 
8". popular 5!/t", or the newly developed 3*/2"; with 
storage from ’/j Mbyte (unformatted) up to 2 Mbyte 
(unformatted).
I he same high technology, safety and cost efficiency is 
yours, no matter which version you choose.
Bigger storage, faster start-up and access are coupled 
with safer operation. Data error is minimised by direct 
drive DC motors and precision head step positioning 
system. Media damage and disk expansion are prevented 
by factory calculated stepper motor location. So you 
can build a more reliable product.
And. late in 1984. a new range of Hard Disk Drives 
designed to complement our Flexible Disk Drives will 
broaden your scope ol choice.
Find out more about how y ou can driv e your way to better 
qualitv . . . with Mitsubishi Disk Drives. Call us today 
for the lies! v alue-lor-monev range of Disk Driv cs available 
in Australia.

S1/?" Flexible Disk Drives
Performance Specifications MF351 MF353
Memory capacity 

Unformatted 
Disk (kilobytes) 500 1,000
Surface (kilobytes) 500 500
Track (kilobytes) 6.25 6.25
Formatted (256 bytes/track) 
Disk (kilobytes) 328 655
Surface (kilobytes) 328 328

Track (kilobytes) 4.1 4.1
Transfer rate (kilobits per second) 250 250
Mean latency time (milliseconds) 100 100
Access time (milliseconds) 

Track to track 3 3
Average 94 94
Setting time 15 15

8" (Half Height) Flexible Disk Drives
Performance Specifications M2896-63
Memory capacity (kilobytes)

Unformatted Per Disk 1600
Per Surface 800
PerTrack 10.4

Formatted (256 bytes/track)
Per Disk 985
Per Surface 492
Per Track 6.66

T ransfer rate (kilobits/sec) 500
Mean Latency Time (milliseconds) 83
Access Time (milliseconds)

Track to track 3
Average 91
Setting time 15

5*/4" (Half Height) Flexible Disk Drives
Performance Specifications M4851 M4853 M4854 M4855
Memory capacity 500 1,000 1,600 2,000

Unformatted
Disk (kilobytes)
Surface (kilobytes) 250 500 800 1,000
Track (kilobytes) 
Formatted (256 bytes/track)

6.25 6.25 10.4 12.5

Disk (kilobytes) 328 655 985 1,310
Surface (kilobytes) 164 328 492 655
Track (kilobytes) 4.1 4.1 6.67 8.19

Transfer rate (kilobits 
per second)

250 250 500 500

Mean latency time 
(milliseconds)

100 100 83 100

Access time (milliseconds)
Track to track 6 3 3 3
Average 94 94 91 94
Setting time 15 15 15 15

ELECTRONICS PTY LTD. (Inc. in NSW) 
339 Pacific Highway. 

Crows Nest. NSW Australia, 2065. 
Telephone (02)922 1722

49-53 Tope Street, 
South Melbourne. 3205.
Telephone: (03) 699 8433
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r 7 Editorial 
t Viewpoint

ABC radio gives great service
One cannot help feeling sympathy for the beleaguered Australian Broadcasting 

Corporation. They have certainly had their share of problems in the recent past 
and the next few years promise more rough-sailing with new management at the 
helm.

Not the least of the ABC’s problems is the media’s obsession with ratings 
performance, for television and radio. On the basis of the poor figures there are 
some people who argue that the ABC cannot justify its generous allocation in the 
frequency spectrum, particularly for radio broadcasts.

Judged on the basis of ratings alone, the ABC does not appear to be winning 
the hearts and minds of the people and this certainly appears to apply more to 
radio than to television. But it is well to remember that the ABC’s task is not 
simply to gather the largest audience. It has to serve those in the minorities who 
are not catered for by commercial stations.

From this viewpoint, ABC radio does its job very well. It has a large array of 
well-produced special interest programs that are informative and entertaining.

In fact, the ABC has so many special interest programs that it is impossible for 
the dedicated radio listener to catch them all. Of particular note must be 
programs such as Monitor, the Law Report, Technology Report, the Science 
Show, Radio Helicon, First Edition, Letter from America with Alastair Cook 
and, until recently, the Body Program with Earle Hackett.

Note that most of those listed above are documentaries but there is a whole 
range of other special interest programs catering for a wide range of tastes. The 
idea that the ABC must no longer continue catering for these tastes and go for 
the lowest common denominator instead is repugnant indeed. We hope that the 
new ABC management maintains the present policy and keeps up the good work.

“Towards 2000” should be revived
We are less than happy about the ABC’s decision to discontinue the program 

“Towards 2000’’. This magazine has certainly been critical of the production and 
presentation of this series in the past but at no time would we have wished for its 
cessation; quite the contrary.

We have no argument with the concept of “Towards 2000’’. Any program 
which seeks to inform the general public about new technology must be regarded 
as useful. It was the execution of the program that drew our criticism. There was 
a tendency to trivialise the program content which probably resulted from the 
use of presenters who had little understanding of the subject.

We have contrasted this situation with “Countrywide”. This program has 
presenters who are very familiar with their subject material and so make few 
mistakes in presentation.

In fact, one of the classic gaffes of the last series of “Towards 2000” was the 
assertion during one program that “signals travel more rapidly in optical fibres 
than copper cables”. We sometimes wondered whether anybody with a technical 
background was ever asked to check the script.

Our hope is that the ABC will produce a refined and upgraded series along the 
lines of “Towards 2000” which will be more informative while still being 
entertaining.

Leo Simpson
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WHAT'S BETTER THAN IC0M OR 
KENWOOD'S HAND-HELDS?
YAESU'S FANTASTIC NEW 1
FT-209 SERIES! 1

NOW AVAILABLE!!! I Why build a
The 1984/5 Wireless Institute of 
Australia Callbook - from your 
nearest Dick Smith Electronics
store. Why travel 
across town - or 
wait for ages in the 
post: your local 
Dick Smith Electronics

CRO????

Coming this month (shipping, wharfies and God 
willing!) Yaesu’s exciting new FT-209 series of 2 
metre hand-helds. Combining all the best 
features of the FT-207, the FT-208 and the FT- 
203, (plus a few new twists of their own!) FT-209 
hand-helds put YOU in control:
• 10 memories
• HUGE LCD display (frequency, split, keyboard 

info)!
• Direct entry keyboard with dual-function keys 
• Full VOX operation with optional YH-2 headset 
• Your choice of four different 

powers/ca pacifies
• High/Low power switch for battery saving
• Actually smaller than the FT-208!
N.B. These sets are NOT supplied with batteries. 
Choose the batteries you require for the power 
output required:

store has copies of 
the callbook in stock.

Nearly 200 pages:

$595
B-2322

Cat
No

D-3502
D-3503
D-3506
D-3507
C-4200

Type 
No 

FT209R 
FT209RH
FNB-3 Battery 
FNB-$ Battery
YH-2 Headset

Max output power with
FNB-3
2.7W
3.7W

FNB-4
3.7W 

5W
10.8V 425 Ah NiCad pack 
12V 500mAh NiCad Pack
(for full VOX operation)

$359.00 
$399.00 
$ 59.00 
$ 69.00 
$ 29.00

AT LAST 
famous REGENCY 
brand 
hand-held 
scanner:
Here it is: a hand
held scanner that 
goes where you 
go. With 5 bands 
from 60 to 
525MHz, it’s 
ready for aircraft, 

emergency 
services, 
business, 
amateurs ... you 
name it, it’s there!
Cat D-2815

ONLY

ONE FOR THE
HOBBYIST'S JUNK
BOX
What value! Scoop purchase of surplus 
switch assemblies as used by Telecom 
inside phones to cut off ringer & switch a 
LED instead. Yes, totally useless to you 
and us - but there must be about five 
bucks worth of Al grade parts - circuit 
included!
DPDT C&K switch, LED. diodes, connecting 

wires .Grab a couple of these! ¿495
Cat S-1550

ONLY

«379
MISS OUT ON OUR TELETEXT 
DECODER KIT?
First the good news: we’re making some 
more kits-so you don’t have to miss out! And 
now the better news: we’ve made a scoop 
purchase of famous RADOFIN Teletext 
decoders - complete, built up and ready to 
use So if you can’t get a Teletext kit or don’t 
want to build one, your problems are solved!

Stocks of our K-6318 Teletext 
decoder kit should be back in 
stores by the time you read this. 
Please ask at your nearest store.

Cat Y-8520 Strictly limited stock1... «299

Who on earth would 
pay $229 for a kit 
which you may or 
may not get going... 
with ‘a tew problems were encountered 
along the way' and ‘the manual itself a 
little difficult to understand' or ‘we had a 
few more problems.. suppliedthe wrong 
sized pot nuts and the wrong sized nuts 
for the BNC connectors ... mounting 
holes ... had to be drilled in the front 
panel chassis because this had not been 
done' or even ‘most difficult job is the 
wiring ... we found three problems with 
the wiring all caused by errors in the 
manual' Gad!
(Quotes from Electronics Australia, 
October 1984).
For just $299 you can buy the same 
CRO, ready built, off the shelf, from your 
nearest Dick Smith Electronics store.
What’s more, you’ll get our famous &-day 
money back satisfaction guarantee 
PLUS our 90 day guarantee on the CRO 
itself. Why bother mucking around with 
kits!!!
• DUE IN STOCK EARLYTHIS MONTH! 
Dick Smith Ready Built 75mm CRO .. . 
Complete. Cat Q-1250

GET OUT OT THE MUD
• There’s a signal there - but it’s way 

down in the mud! Lift it out with one of 
these beauties! GaAsFETs for ultra 
low noise, 12V operated so they’ll 
work with just about anything. 
Suitable for relay or pin diode 
switching.

Carona GaAsFET Preamp-
2 m D-2956

Carona GaAsFET Preamp'- 
70 cm D-2955

HERE AT LAST COLOURED KNOBS!
Why put up with dreary black or silver knobs 
like every man and his dog use? Really 
dress up your project with these mazing 
spectacular splendiferous coloured knobs. 
Actually the knobs are black - but there’s a 
neat insert which can be removed (just in 
case you want to change colours!) Fantastic 
for mixers, etc - to identify channels.

Red 
Orange 
Blue 
Green

Cat H-3800
Cat H-3802
Cat H-3804
Cat H-3806

ALL ONE LOW, LOW PRICE

ea 10 up
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STOCKTAKING
BBAARRGGAAIINNSS!
Quick! Grab some of these amazing 
specials while stocks last. NOTE! <
NOTE!! NOTE!!!
available in all stores. If you can’t get ’ J 
what you want at your local store, o 
another might have some left. But° 
once these bargains are gone, that’s
it! Original prices

LOOK MUM ! NO MORE BIRDS NESTS

Not all items °

Project development... mock ups... or just plain 
old fashioned tinkering: the new fashioned way. 
It’s easier and safer to build it on one of our 
fantastic project assembly boards. With busses 
(taxis?) and hundreds of holes which take most 
component leads (even DIL IC’S!) your project is 

ready in a fraction of the time.

shown are
advertised or ticket prices on normal 
sale. Intermediate prices may have 
varied.
MANYOFTHESE LINES ARE WAY BELOW COST. DON’T 
MISS OUT!

* Item Cat 
No

Original 
Price

Three 
size* to 
choose 
from

P-4614
P-4615

MINI (80 x 60 x 8mm) 
BIG (175 x 67 x 8mm) 
HUGE (178 x 172mm in 150 x 225mm holder) P-4616

$ 9.20 
$13.95 
$29.50

What shape are 
your ma$s in?

0 TEAC A-505 Stereo Amplifier

4 I DSE Graphic Equaliser

4 ► DSE PROfile belt-drive t/table
4 > Famous brand BETA 3hr Video Cass.
4 5W 6CH HH/held transceiver (27MHz) 

UHF 40 channel CB ’Tiger'
Antenna Quick Disconnect

A-1305
A-1650 
A-3080 
C-3415 
D-1123 
D-1805 
D-4508

$249.00
$175.00
$169.00
$15.95
$125.00 
$375.00 
$ 7.90

While 
They Last 

$169.00 
$129.00 
$119.00 
$ 7.99 
$ 95.00 
$325.00 
$ 2.45

You
Save!

$80.00! 4 * 

$45.00! 4 ► 

$50.00 4 ► 
$ 7.96! 4 ) 
$30.00 < k 
$50.00! . > 
$ 5.45 ’

DELUXE MAGAZINE 
BINDER

Hi-side Receive Crystals for hand-helds — three channels available (27.88 D-6123,27.90 
D-6125, 27.91 D-6126). All originally $5.95 each, now only $2.95 each. Save $3.00!

BARGAIN KITS!
LCD Control Timer
Let Caller

4 1 Electronic Roulette
4 ► Alien Invaders
4 ► Remote Display for car computer
4 > Loudspeaker Protector
< System 80 joystick inc interface 

Prototyper
F Electrochune

Mostet short form mono amp 150W

K-3085
K-3098
K-3389
K-3393
K-3405
K-3425
K-3455
K-3465
K-3506
K-2525

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$

49.00
19.95
29.50
15.95
10.50
14.50
49.50
69.50
75.00

$119.00

$ 
$ 
$
S 
$ 
$ 
s 
$ 
s 
$

19.00
9.95

14.75
9.95
8.50
7.25

32.00
32.00
34.95
89.00

$30.00! 1 
$10.00 < *

$14.75 4 ►

$ 6.00 4 >
$ 2.00 4 > 
$ 7.25 < > 
$17.50 > 
$37.50 
$32.05 1 * 

$30.00 * ’

' * CRYSTALS: AT THESE STUPID PRICES YOU SHOULD GRAB SOME FOR THE JUNK 

' * BOX: YOU NEVER KNOW .. .

1 r 10MHz 
< > 2.304MHz 

4 I 12MHz

4 ► FERRITE RODS (ideal for chokes)

K-6032
K-6034
K-6035
K-6036

$ 
$
S

4.95
5.95
5.95

.50

$ 
$ 
$

2.95
2.95
2.95

.20

$ 

$

$

2.00
3.00 < *

3.00 < ►

.30 4 ►

4 ► CDI EYELET ASSEMBLY (no, we don't know what to do with them either — but they're < ► 

4 I bound to be very, very handy for semething: just what you’ve always needed!) K-6001 4 ►

< » 30$ 10$ 20$! ’ ►
OR: Guess what — we’ll give you a few with every kit purchased from above list. If you find 4 (

a good use. please let us know!!!)

BARGAIN SEMIS (need some of these? Might be your very last chance!!!!!!) 4)
.60! 4 >
.05! 4 ► 

$ 3.00 < > 
$15.05 . .
$

CL 33 NPN Display driver Z-1750 $ 1.00 .40
CL34 PNP Display driver Z-1752 .45 .40
2N5590 15W RF output tranny Z-2390 $ 8.90 $ 5.90
2N6084 45W RF output tranny Z-2394 $ 25.00 $ 9.95
TA7214P Audio Power IC Z-2504 $ 3.50 $ 2.90
WO2 200PIV 1.5A Bridge Rectifier Z-3300 .90 .45
LT204RT 5mm clear (red) LED Z-4038 .45 .20
DL747 7seg RED LED display Z-4127 $ 3.75 $ 1.75
C122D 8A 400V SCR Z-4330 $ 1.50 $ 1 .OO
TGS812 Gas Sensor Z-4802 $ 9.50 $ 4.75
7453 Exp 4 wide 2 inp ADI gate Z-5053 .40 .30
7491 8 bit shift register Z-5091 .73 .50
95H90 ECL Decade Counter Z-5360 $ 9.95 $ 5.95
8629 135MHz Divider Z-5418 $ 6.90 $ 3.90
MN3001 Audio Delay Line Z-6035 $ 12.95 $ 6.25
UAA170 LED Driver Z-6290 $ 3.95 .95
UAA180 LED Driver Z-6292 $ 3.95 .95

$

$

$ 
$ 
$
$ 
$

2.10 
.45! * 
.25! 1 ►

2.00 < ► 

.50! 4 ►
4.75 4 I

231 4 ► 
.23' < , 

4.00 .
3.00
6.25 ’ *

3.00 < ► 

3.00 4 I

DiCK^SMfTH . ...
ELECTRONICS S'

See 
insert

PTY LTD

You know how it is: 
whenever you want a 
particular mag, Murphy 
beats you to it. File them 
for easy reference: our 
deluxe binder holds at 
least 12 issues of EA or 
ETI (even more if they 
get any thinner!). Mags 
cost a lot these days - 
protect your investment. 
Cat B-4045

MAINS EQUIPMENT
- SEE US FIRST!
Power points, light sockets, cord 
fittings - you’ll find them all at your 
friendly Dick Smith Electronics store!
Double Power Point (10A)
Replace your single GPO’s with doubles.
Cheaper than a new point! 
Cat P-5560

Architrave Switch
$8.50

Standard wall mounted (light) switch.

Cat P-5570 $3.50
Standard Mounting Box
Takes power outlets, large architrave 
plates, etc. Ideal for mounting on brick 
walls.
Cat P-5531 $1.95
Junction Box
As used by electricians everywhere.
Includes BB Connectors.
Cat P-5625 $3.30
Blank Wall Plate
Covers over'woopses' and moved power
point holes. Standard size. 
Cat P-5535 $1.95
Wall Board Clip
Allows new power outlets to be mounted 
on plaster, fibro or wooden walls. Simple!
Cat P-5530 959
Line (3 pin) plug
Make up your own extension cords - or 
replace the dangerous old plug on that
appliance.
Cat P-5400

Piggy Back Plug
handy - run two tr
without a double adaptor. 
Cat P-5405

$1.30

rom the one outlet

$2.20
Side Entry Plug
Great when you’ve run out of room -
behind stereos, etc. 
Cat P-5402

LUGS, LUGS AND 
MORE LUGS
Lugs? We’ve got 'em. Solder Lugs. Quick 
Connect Lugs. Spade Lugs. Bullet Lugs. Etc 
Etc Etc. All at bargain Dick Smith Electronics 
prices!!!

SOLDER LUGS:
Pack 50 assorted solder lugs. Single and 
double ended types. Cat P-5044

$1.95 (Pack of 50).

SPADE:
Pack 10 male 
Cat P-5016

95«

$1.35
Suppressor 3 pin plug
Inbuilt capacitors for noise suppression.
Fridges, motors, etc - you name it!

Cat P-5425 $5.95
Line Socket (3 pin)
The other end of the extension cord!
Cat P-5410

Surface Socket
Gives standard 3-pin outlet pattern.
Stereos, appliances, etc. 
Cat P-5415

$2.65

$2.50

MALE CONNECTOR 
for P-5012

ea.

Pack 10 female
Cat P-5012 QUICK CONNECTOR

95«... (Pack of 10)

809
COVER For P-5012 & P-5016

Pack 10 covers 
Cat P-5022

(Pack of 10)

DOUBLE ADAPTOR

95«...
Pack 6 double adapt. 
Cat P-5026

(Pack of 6)

BULLET: BULLET TERMINAL (Male) 

Pack 10 male 13
Cat P-5006 -- ----------

959 (Pack of 10)

Pack 10 female
Cat P-5008 bullet terminal

(Female) y'

959 (Pack of 10)

PLASTIC COVER TO 
SUIT ABOVE 

Pack 10 covers 
Cat P-5009

509 (Pack of 10)

ROUND ! ROUND LUG 3/16" HOLE

Pack 12 (3/16 hole) 
Cat P-5032

809 ea. ' (Pack of 12)
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News Highlights

Electronic dash for cars
Electronic dashboard displays will 

probably be standard equipment in cars 
of the future. For the present, they are 
only available on some “top of the range” 
models. Such displays are a key selling 
feature, creating a “high-tech” image for 
the vehicle.

Vital information can be displayed in a 
clear, non-ambiguous format using many 
internationally approved symbols. The 
driver should be able to obtain any 
further information at the touch of a 
button. This minimises the chances of 
the driver becoming confused or 
distracted by unnecessary information.

Vacuum florescent and liquid crystal 
displays are the favoured devices for the 
present generation of electronic 
dashboards. Neither of these types

New ABC tower
Planning has begun for the 

construction of a new transmitting 
tower at the ABC’s Gore Hill site. 
The project, estimated to cost $6.7M, 
is scheduled for completion in 
1987-88.

The new tower will be built at the 
rear of the ABC’s television complex 
at Gore Hill. It will be approximately 
100 metres higher than the present 
tower and capable of accommodating 
up to 19 transmission facilities, as well 
as ABC outside broadcast antennas 
and a limited number of Government 
radio communications systems. 

reresents a truly flexible display — one 
which permits an instant change in 
format. BL Technology Ltd, of Warwick, 
England, are presently experimenting 
with a cathode ray tube display. 
Company engineers feel that this is the 
only way to provide a large display with 
the required flexibility at a reasonable 
cost.

The CRT display being developed by 
BL Technology employs a 240 x 240 
pixel system with each rectangular pixel 
touching its four neighbours. This 
provides a continuous image. For 
maximum flexibility of the display 
pattern, the format is entirely controlled 
by software, rather than using a printed 
mask.

During normal driving, the display

The original tower was built in 
1962 to accommodate just one 
television service (ABN 2) and an 
experimental FM service. So many 
new television and radio services have 
since been added that the tower has 
no further potential for development.

Originally it was planned that the 
seven major FM services (ABC-FM, 
2JJJ-FM, 2DAY-FM. 2MMM-FM. 
2SER FM. 2MBS-FM and 2CBA- 
FM) would be located at Northpoint 
in North Sydney, but the new Gore 
Hill tower will enable the stations to 
achieve a far higher quality service in 
the coverage area.

WE RE MOVING!
By the time you read this, Electronics 
Australia should have moved to its new 
editorial and advertising offices in 
Waterloo. From November 1st, our new 
address will be at 140 Joynton Avenue, 
NSW 2017, and our new mailing address 
will be Box 227, Waterloo 2017.
Our new telephone number will be (02) 
663 9999, and our new telex number is 
AA74488. We will also have access to a 
Group 3 fax machine, whose number is 
(02) 633 5144.
It’s all part of a change in our ownership 
— EA was recently acquired by Federal 
Publishing Company Pty Ltd, which has 
big plans for helping us grow bigger and 
better in the future. So stay with us!

shown in the photograph will be 
obtained. This means that all systems are 
functioning correctly. The space above 
the main display is used for “tell-tale” 
symbols — indicating the operation of 
the demister, parking brake and other 
systems.

The two top corners of the display are 
reserved for malfunction warnings. In 
fact, each of these display areas can be 
used for more than one warning. In the 
unlikely event of multiple failures 
occuring at the same time, the warning 
symbols will be shown alternately.

The BL Technology prototype display 
also incorporated a special feature — a 
“More Info” button. Should the driver 
fail to recognize a warning or tell-tale 
symbol being displayed, written 
explanations will appear in place of the 
normal tachometer display.

BL Technology anticipate using a 
frame frequency of 100Hz in order to 
completely eliminate any visible flicker. 
At 50Hz some flicker is apparent, 
although it was found that most drivers 
did not notice it; it could be avoided at 
this frequency by the use of a long 
persistence CRT phosphor.

Alterations to the display format can 
readily be obtained by changing the 
memory contents without any change in 
the display hardware. The colour 
display is produced by a monochrome 
CRT using filters bonded to the 
face. — Brian Dance.
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New RAN ship has advanced computers
The computer industry limelight has 

been devoted to “personal computers” in 
revent years. This has overshadowed 
advances made in other areas of the 
industry, such as military computers.

Some of the latest examples of such 
hardware can be found in HMAS 
Adelaide, one of the Royal Australian 
Navy’s new guided-missile frigates.

The reason for employing this new 
technology on the Adelaide is to cut 
costs. The $250 million paid for the ship 
might sound a lot, but over the term of 
its commission it will enable big savings 
on’ manpower costs.

The ship is crewed by 152 people. 
According to Captain Carwardine, 10 
years ago a ship this size would have had 
to have a crew of twice that.

Modern warfare, especially on the sea, 
relies on both being able to find and track 
the enemy and then being able to 
accurately “neutralise” that threat. The 
use of advanced computer, 
telecommunications and radar 
technology and “smart” weapons greatly 
increases the chances of success.

The ship’s computer system is 
specifically designed to be able to counter 
simultaneous threats from submarines, 
aircraft, surface ships and missiles.

Her armaments include the standard 
surface-to-air guided missiles, the sea
skimming surface-to-surface Harpoon 
missile, a 76mm rapid-fire gun and a 
selection of torpedoes.

There are seven terminals, part of the 
command and control system, which 
receive information from the ship’s 
sensors. These sensors include the radar, 
sonar, the electronic warfare system (an 
emission receiver) and the IFF 
(interrogator friend or foe) system.

When a decision has been taken to 
fire, the programs used to run the 
weapons control system automatically 
select the correct type of missile to be 
launched at the target. The choice will 
depend on distance from the ship and the 
type of target.

Radio hearing aid for classroom use
People with impaired hearing strike 

trouble when they have to select a 
specific sound in a noisy environment.

Imagine such a person standing on a 
street corner trying to hold a 
conversation with a friend; if a 
conventional hearing aid is used not only 
is the friend’s voice amplified, but all the 
unwanted noise as well. Few of the 
friend’s words get through.

A new radio type hearing aid devised 
by Mr Vic Burgess of the CSIRO 
Division of Applied Physics solves this 
problem. This device is now being 
developed, miniaturised and manu
factured by Plessey Australia Pty Ltd for 
the National Acoustic Laboratories 
(NAL) of the Australian Department of 
Health.

The receiver comes in two types — a 
single-channel unit for a hearing- 

impaired child attending a local school 
and a 4-channel unit for youngsters at 
special schools for deaf children, because 
in these situations it is undesirable to use 
the same frequency in adjacent 
classrooms.

The transmitter is held by the person 
talking, or simply hangs around his neck 
or attaches to his belt, while the deaf 
person carries a small receiver connected 
to a behind-the-ear hearing aid.

The transmitter’s microphone is 
mounted on a flexible “boom” so that the 
transmitter can be used as a hand-held 
wireless microphone. Alternatively, 
when the boom is swung back on its 
hinge, the transmitter may be worn 
upside down around the neck with the 
boom maintaining the microphone near 
the mouth.

Because any radio device needs a 

frequency, Mr Burgess initiated a move 
some years ago for the allocation of a 
frequency channel for international use 
by wireless hearing aids. Subsequently, 
the Australian proposal to the 1979 
World Administrative Radio Conference 
was accepted and 3175 kHz was reserved 
as a worldwide frequency for their use.

Specifications were drawn up by NAL 
to meet the special problems 
encountered by children with impaired 
hearing. Total cost of the project will 
exceed $2 m. NAL is distributing the 
new hearing aid.

The initial order on Plessey was for 
500 units but this will be extended to 
1500 in the first 12 months of a 3-year 
program geared to produce 6000 units.

The plan is that all deaf children in 
Australia who would benefit from the 
device will be given one free.
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News Highlights
Satellite communication

The Department of Aviation recently 
let a $12.7m contract for the 
construction of satellite earth stations 
throughout Australia. The stations, 100 
in all, are to be located throughout the 
mainland including outback areas, with 
four in Tasmania and one each on Lord 
Howe Island and King Island.

The earth stations are part of a $3Im 
plan to provide an Australia wide high 
quality aviation communication system 
in conjunction with the AUSSAT 
satellite. The first two satellites are due 
to be launched in July and October 1985.

The role of the earth stations depends 
on their location. Fifty-two remote

Korean threat to Japan
The Japanese electronics industry, 

after more than two decades of 
dominance of electronics 
manufacturing, is finding itself under 
pressure from a near neighbour, 
South Korea.

Japan’s electronics manufacturers 
are experiencing the same pinch as 
their US and European counterparts 
in the 1960s, with competition from a 
country which can boast increasing 
parity in technology combined with 
the edge provided by lower labour 
costs.

It is as yet early days for the 
Japanese manufacturers in dealing 
with Korean competition, but they 
are acutely aware of the threat which 
their near neighbours pose and they 
are planning for the future 
accordingly.

Essentially this means keeping a 
step ahead of the Koreans 
technologically while, at the same 
time, producing electronics products 
which offered consumers more 
sophistication and more features at a 
competitive price.

All this sounds remarkably similar 
to the words spoken by US and 
European manufacturers in the 1960s 
and 1970s as they struggled to 
withstand the manufacturing 

stations will relay the VHF voice 
communications to and from aircraft via 
the satellite to the Department of 
Aviation’s regional air traffic service 
centres. The other 48 stations will be for 
point to point communication between 
centres, and to the 52 remote stations.

The Department of Aviation will be 
the second largest single user of 
AUSSAT, after the ABC.

“One of the major attractions for the 
satellite system is that it will provide 
better quality communications links for 
essential aviation safety messages,” the 
minister for aviation, Mr Kim Beazley 
said recently.

“Another major benefit for the 
aviation industry will be increased 
reliability and expanded coverage of 
existing VHF radio communications for 
aircraft.” 

onslaught of a low labour-cost Japan 
but there are some distinct differences 
on this occasion.

Unlike their US and European 
counterparts of two decades ago, 
Japan’s electronics manufacturers 
are, for the most part, blessed with 
modern manufacturing facilities 
which, through the use of robotics, 
are capable of minimising unit 
production costs.

It can for instance be said, as it was 
about the Japanese products of the 
1950s and 1960s, that the Korean 
products, while they are cheaper, lack 
the quality of those produced in 
Japan.

However, as was the case with 
Japanese products 20 years ago, every 
year they get a little better and a little 
more competitive.

These Japanese concerns have been 
magnified in the past few days with 
news that IBM is considering jointly 
producing one of its computer models 
with a South Korean company.

Given the size of Japanese 
companies it can be expected they will 
withstand the threat of the Koreans, 
but in doing so they will have to 
adjust many of the philosophies 
which have made up their domination 
of the electronics market for so long.

Business briefs
Jaycar Electronics has moved its 

head office (from 380 Sussex St, 
Sydney) and its warehouse/mail 
order department (from 117 
Parramatta Rd, Concord) to new 
premises at 7 Rawson St, Auburn 
2144. The new mail order address is 
PO Box 480, Auburn 2144 and the 
phone number is (02) 643 2000.

According to Jaycar General 
Manager, Garry Johnston, The 
move will enable the company to 
retail a wider range of goods than 
was previously possible. The 
company currently has four stores 
and plans further expansion in the 
near future.

Amalgamated Wireless 
Australasia (AWA) has announced 
the appointment of Mr Greg 
Hughes to the position of general 
manager of the company’s Ashfield 
Division.

In this role Mr Hughes assumes 
responsibility for the division’s 
successful trading and 
manufacturing operations. These 
include major projects for Telecom, 
components for lighting products, 
car entertainment accessories, major 
two-way radio appliances, and 
public address and audio equipment.

Standard Components Pty Ltd 
has announced that their name 
will change to Standard 
Communications Pty Ltd as of 
October 1984. This is in line with 
the company’s decision to 
discontinue its supply of television 
parts. In future, the company will 
concentrate on three major product 
groups: Electrophone two way 
transceivers, covering the 27MHz 
and 477MHz bands, as well as VHF 
and UHF commercial equipment; 
Hitachi oscilloscopes, including 
hobby and professional models; and 
Kingray television boosters, 
distribution amplifiers, converters 
and filters.

Standard Communications have 
over 800 dealers and product 
wholesaler outlets throughout 
Australia.

Hazards of micro control
In designing more efficient machinery, 

microprocessor control is often chosen 
by engineers. Increasingly, cars, aircraft 

and industrial equipment are relying on 
the fast and accurate response of the 
microprocessor.

For all of these machines, serious 
problems can arise in the vicinity of RF 
transmitters. To ensure a reasonable 

level of immunity, military equipment is 
usually subjected to rigorous testing in 
powerful RF fields. This is particularly 
important in the case of fly-by-wire 
aircraft where the pilot has no direct 
mechanical control of the aircraft.
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W ELECTRONICS

289 LATROBE STREET, MELBOURNE 3000 PH. 602 3499

9am-5.30pm MON-THURS 9am-8.30pm FRIDAYS 9am-12noon SATURDAY

MODEL CF301
5W' plug compatible

1 Year 
Warranty

250 K-byte capacity, 40 track 
Suit all major processors

PRICES INCLUDE
SALES TAX

BY POPULAR DEMAND 
ANOTHER SHIPMENT 

AT THESE 
SPECIAL PRICES

Disk Dnves ÿ^Super Savings 
Top Quality 51/4" Floppy Disk 

Drives Model 51 Full High

1 Year 5 WM
Warranty
Famous M P I brand full height, single side. 40 track. 250K capacity 

(douDle density). Standard interface, suit Dick Smith System 80. Tandy TRS 80 
Colour Computer. Microbee. Acorn, etc. Tested and in original boxes

LATEST MODEL CHINON 
3" Drives



kitname. A great graphics aid Complete 
including case, software example

AT LAST AN ANALOGUE JOYSTICK
Plot X-Y co-ordinates on the screen, sign your
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$24.50

• FOR DESPATCH Pfr P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AO. ON PASS 89

This oroiect allows vou to decode tne signals ot 
shortwave stations transmitting radio facsimile 
weather maos satellite oictures etc ano then 
reproduce them on vour dot-matrix onnter 
* comolete Kit of carts includes DB1S Riooon 
Came
• SOFTWARE LISTING

CO 
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K9668 
versatile.

OT

tr TUI 
«

CD

CO

at last a light pen for the Bee This pen works in 
the low resolution graphics mode and connects 
directly to the i 0 port * Complete kit including 
0815 2m CORD • Fully documented witn software 
example

lllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllll

PROVIDES DIRECT PERSONAL 
CONTACT WITH YOUR BEE!

iiiiitiiiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Disolav rttv encoded messages on vour Video 
Monitor Receive up to date weather information 
international News before the Papers all sorts of 
coded military info Simple circuit uses PLL tech 
maues Single PCB Construction Kit includes 
DB15 Plug and packsnen for connection to micro- 
oee Shielded pretinned pcb

$55.00
low cost and easy to build. Plugs

straight into tne microDee i 0 port Suitable for 
2716 2752 2552 2752A and . 764 Eproms Burn 
vour games programmes mo eliminate cassette 
loading time
kit features Sockets for an otner ie s 1 x 
2716 supplied - get started straight away Front 
Panel and Mams <SEC aoprovedi transformer 28 
pin ano 16 pin wire wrap sockets to fiusn mount 
personality plugs <2 included) and Zif socket (in 
ciudedi DB 15 Plug Complete to last nut and 
ooit

<See Review eti augu5t 1985>
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THE DAZZLING 
MUSICOLOR IV PROJECT

MICROWAVE OVEN 
LEAK DETECTOR

LED BARGRAPH 
PEAK DISPLAY

>

musicolour IV

a 

eti 724
« ‘ • OT

MICROWAVE OVEN 
LEAKAGE DETECTOR

<

combination 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. Output 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.

HALF-SCALE : BEWARE FULL-SCALF RUN»

ETI PROJECT
Completely passive project receives microwaves 
via an antenna which develops a voltage across a 
detector diode driving the meter.
Monitor your microwave oven with this easy to 
build kit. All components mount on single pcb, 
including the meter.
Genuine Hewlett Packard Hot Carrier Diode

K5800 $89.50
supplied.

K1724.. (still only) $14.50

This easy to build level meter uses our 
exclusively imported LED bargraph module 
which gives it a very professional finish 
indeed indicates from — 21dB to + 6dB using 
a logarithmic scale. Great value!

K 5412 $16.50

★ KIT SUPPORT FOR THE MICROBEE ★
MICROBEE IS A REGISTERED TRADEMARK OF APPLIED TECHNOLOGY PTY LTD

PARALLEL INTERFACE
rr 44K OF PROGRAM STORAGE

$29.95K9671

k ww «
BUILD YOUR OWN INTERFACE 

AND SAVE $$$
A simple kit tp build — takes about 20 minutes, 
save on the cost of a built Interface and save the 
cost of a serial printer.

uMULTIPROM INTERFACE

cn

fit 1storage

UJ K9673

IETI AUGUST 831

K 9763$19.50K9733

$19.95K9649

PROPORTIONAL 
JOYSTICK

SELF 
CENTERING

X 
CL

OT 
cc 
Ui 
Q

a sensational new kit for the MICROBEE requires 
no modification to tne computer except for the 
fitting of a 50 pin expansion socket This project is 
easy to build ana will allow vou to store ano 
software select up to 44 K of eprom storage - acts 
like a mini disk drive svstem with the speed of 
RAM Extra units may be added to further Increase

THE MICROBEE - KIT OF 1984
$99.50

EPROM PROGRAMMER
(ETI JAN

RADIOTELETYPE 
DECODER 

(ETI APRIL 83)

MICROBEE 
LICHT PEN

K9674
$32.50

(ETI DEC 831

FOR THE 
BEE!

FAX-DECODER
(ETI SEPT 85)
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• PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 • 999 • 007 •
■ , „ v ■ • ■
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DIGITAL FREQUENCY METER

i S 9 S

K4010

Output regulation

$175.00K5325FEATURING: VARIABLE CURRENT LIMIT- DUAL METERING
$17.50

|PHON£ YOUR ORDER ALTRONICS TOLL FREE 008 • 999 • 007

Output voltage 
Output current

Series regulator design enables design and deve
lopment of sensitive nigh gain audio and RF cir
cuitry free from num and noise sometimes associ
ated with other techniques.

A laboratory Supply requires specifications 
second to none This Supply has theml

0-40 V. variable
0-0 5 A. variable limiting
0-5 A variable limiting

<50 mV at up to 2 5 A
<100 mV up to 5 A
200 watts
0-40 V in 1 V divisions
0-0 5 A m 20 mA divisions
0-5 A in 200 mA divisions

sockets

K9760

Maximum output power
Metering Veltage

Current

If you cannot afford a Video Monitor lor your 
computer this is the kit for you Super stable 
oscillator design and very low modulation 
distortion * Works with both B & W and Col 
our TV sets * Suitable for computers TV 
games TV pattern generators or what have 
you Deluxe kit featuring heavy duty diecast 
box for RF shielding * Input and output

7 DIGIT 
FREQUENCY COUNTER

FUNCTION 
GENERATOR

DIGITAL 
CAPACITANCE METER

UNBELIEVABLE 0.005% ACCURACY
a Frequency and Period measurement to 500 
MHz (with optional prescaler) High Input sen
sitivity. Professional unit at a fraction of the 
cost of built up units.
a IC sockets provided throughout a low age rate 
10,000 MHZ xtal A Quality ABS plastic case with 
deluxe Front panel a specified LSI.

K2500
PRESCALER
K2501........
DECIMAL POINT
K2502.................

$119.50

$26.00

$7.50

VIDEO AMPLIFIER
Brilliant new kit from EA super cheap and Super 
Effective. Whilst our K5830 is suitable primarily 
for VCR use this video amplifier is best suited to 
use with computers The EA documentation sup
plied is extremely wen written and provides 
details for installation into television sets
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RF INTERFERENCE

K5850 $14.95

VIDEO ENHANCER

«««ANCE

VIDEO ENHANCER
Here's a simple but effective Video Enhancer that 
is super easy to build at a fraction of the cost of 
commercial models.
unit sharpens picture detail, and can actually 
Improve the quality of a copy by amplifying the 
top end of the video signal.

AT LAST A VIDEO ENHANCER KIT
K5825 $35.00

VIDEO RF MODULATOR
(SEE ETI OCT 1981)

The most essential piece of test gear (second only 
to a good multimeter) on any hobbyist s bench Is 
some kind of audio signal generator. This design 
utilizes the latest circuit techniques to produce 
stable, low distortion waveforms.

A truly versatile unit at a bargain price.

a 4 digit frequency readout (eliminates tiresome 
dial calibration) — typical accuracy + 2% -. s over
lapping ranges xl. x10. xlOO a 600 OHM Nominal 
Output — continuously variable 3MV — 2 SV P-P 
a Distortion — sinewave : less than 0 7% ® ikhz 
a Linearity — triangle wave: better than 1% ® 
1KHZ a Squarewave rise time — 6V/uz maximum 
output a Amplitude stability - better than 0 IdB 
on ail ranges

K2505..................................

NEW DELUXE FINISH
we are pleased to announce the release of the 
Digital Capacitance kit housed in our Deluxe 
H0480 ABS instrument Case
This superb Test instrument Kit now compliments 
our too selling Digital Frequency Counter and 
Function Generator Project Kit Electronics Aus
tralia Project. Measures capacitance of Doth 
polarized and non-polarlzed capacitors from 1 
picofarad to 99 99 microfarads In 3 ranges 
Check values Of unmarked capacitors, especially 
those little trimmers that are never cooed
Select precise values for filters and timing net
works within ease

A EXCLUSIVE TO ALTRONICS
Each kit Includes precision measured capacitors 
for accurate calibration of each range

K2521..................................

MONITORAND IMPROVE VEHICLE PERFORMANCE
TWIN RANGE LED TACHO

(SEE ETI AUGUST 1980)

TRANSISTOR ASSISTED IGNITION 
WITH DWELL EXTENSION

Unit suitable for 1, 2, 3, 4, 6 and 8 cylinder 
vehicles, 2 stroke or 4 stroke * fully 
compatible with conventional, CDI and
transistorized ignition systems includes
protection circuitry to prevent noise and high
voltage spikes 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!

The Altronics Kit includes 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 
kit in minutes and start saving money from 
the very next petrol stop. Easy to build?

K4324

163

$24.50 $35.00

0-40 VOLT/5 AMP LAB SUPPLY
(SEE ETI MAY & JUNE 1983)
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Letters to 
the editor

Comment on 
August editorial

I thought that the days of academic 
bashing by people who should know the 
difference between a professional 
engineering course and a hobbyist’s 
approach to electronics were buried in 
the past. Not so, judging by your 
editorial of August.

Academic courses are designed to give 
a sound theoretical basis for a profession, 
and whilst it is acknowledged that 
periodic re-training in current 
developments is needed from time to 
time, these are still based upon a 
thorough understanding of principles

RFI & 
cordless telephones

A recent experience with a cordless 
telephone may help to warn readers 
about the ever increasing danger of 
RFI.

With the introduction of cordless 
telephones, there have been 
numerous warnings issued about the 
dangeis but as I live in an isolated 
area 1 am free from the major risk of 
someone else being able to use my 
base to make telephone calls. Nor am 
1 troubled by excessive man-made 
noises or snooping. So 1 bought one. 
confident that I would have no 
trouble.

Not wishing to take any chances, 
tests were carried out to check the 
telephone security. 1 was finally 
satisfied that while jamming could 
disrupt conversations, it seemed very 
difficult to make a connection, much 
less dial any numbers.

There has also been plenty of 
discussion about computers causing 
RFI and this has resulted in some 
airlines banning in-flight number
crunching. My MicroBee has caused 
some interference to my 
communications receiver when they 
are sitting side by side but there was 
never any real cause for concern —• 
until now. Half-way through loading 
a program from tape, the phone rang. 
When I answered. I was greeted by 
the sound of my cordless phone on 

rather than practice. Design work is only 
one facet of engineering, and my 
experience (of two decades) is that the 
lack of sufficient engineers in industry 
with sound theoretical and mathematical 
skills is partially responsible for the short
sighted and blinkered approach to many 
problems. Universities and Institutes 
make no claim to teaching hands-on and 
trouble-shooting type of work, and 
experimental work of necessity, is carried 
out with prefabricated assemblies to save 
time.

The intense nature of academic 
training means that the implication of 
course material may not be grasped at 
the time. Thus, I missed the significance 
of differential amplifiers first time round, 

the other extension merrily dialling a 
collection of random numbers. There 
was also a rather annoyed person on 
the line asking what the ... 1 wanted.

As the computer was at least five 
metres away from the phone base, 1 
class the RFI as severe. Further tests 
indicated that the problem occurs 
when my computer is running at 
2MHz, but not at 4MHz. As I only 
use 2MHz. when saving or loading, I 
am lucky that the fault appeared 
when it did and not in the wee hours 
of the morning!

My new métal case for the 
MicroBee might not look very pretty 
but at least it keeps its opinions to 
itself. If 1 want an autodialling 
modem, I can always lift the lid.

To add my bit to a continuing saga:
The serviceman will be interested 

to know that the wrongly coded 22kfi 
(or 2.2ki2) resistors (May and 
September 1984) also appeared in a 
Large Screen Storage CRO kit which 
was purchased from a Melbourne 
retailer. One offending resistor is in 
the video output section controlling 
the graticule brightness and total loss 
of sync existed until a correct value 
resistor was installed. A second 
culprit was found in the input stage, 
drastically reducing gain before it too 
was replaced.

How many more useless resistors 
are there, waiting to appear again 
to antagonise unsuspecting con
structors? . ....J. Hiley, 

Tarraleah, Tas.

and only after a postgraduate course did
1 discover that digital transformations
had been covered at undergraduate level
13 years earlier.

In fact, only a hobbyist in the true 
sense of the word can relate much of 
his/her undergraduate course material to 
practical electronics. If you therefore 
want the best of both worlds, as I have 
done in selecting applicants for design 
work, pick the person who has been 
attracted to professional electronic 
engineering from a hobbyist background. 
Others will find their niche, although it is 
my contention that the best designers 
(mechanical, electronic or whatever) 
have always revealed themselves as 
tinkerers from an early age.

Your own selection process surprises 
me. Do you find many young people of 
any background building radios these 
days? The questions hardly reflect the 
shift towards digital and microprocessor 
interests and the availability of such 
components and designs; these being the 
incentive for people to develop 
associated skills.

The recent UHF/VHF transceiver 
projects have been the first in radio for a 
while, and I cannot recall a TV project 
since the 60s. And do you really find that 
people who simply read your (or any 
other) magazine as distinct from the 
doers can provide adequate answers? 
Perhaps it is an indictment of the 
proliferation of magazines that take on 
people who have a superficial knowledge 
of the dazzling gear in the shops but have 
not handled a soldering iron or wire-wrap 
tool, and even you omitted entirely any 
mention of construction and fault 
finding amongst your ideal prerequisites.

As you stated, the relationship 
between professional engineers and the 
outside world has not changed 
significantly in recent decades; hobbyists 
and people who can handle grass-roots 
requirements are made in their teens, not 
their 20s. If you want the real culprits, I 
suggest that you question the teachers 
and parents who don’t encourage 
youngsters to have a go at doing things 
for themselves and by themselves with 
the development of intrinsic 
concentration and pride in self 
sufficiency, instead of learning to relate 
to the community through groupy 
activities and a plethora of arty crafts, 
and even these on far too superficial a 
basis.

G. Payne, BE (Hons), 
Essendon, Vic.

• In writing the A ugust editorial, it was 
not our intent to indulge in “academic 
bashing”. We have a high regard for 
Australian academic institutions and 
believe that, in the main, they do an 
excellent job.
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A harsh & unfair 
judgement

1 am a regular reader of your 
magazine and I would like to express 
my opinion about the contents of 
your August editorial. While I can say 
that 1 enjoy reading your magazine 
articles and generally applaud the 
standard of your projects, I strongly 
disagree with the views presented in 
your recent Editorial.

My only hope is that you would be 
courageous enough to publish this 
one note of dissent!

I believe that you have made a very 
harsh and unfair judgement towards 
today’s engineers. It is one thing to 
test someone’s suitability to do 
practical projects, or indeed to test 
their awareness of current 
technology, but it is a completely 
different thing to assume that they 
must know all aspects and facets of 
electronics. The field of electrical 
engineering (or electronics for that 
matter) is such a vast one, and is 
expanding at such a fast pace, that it 
is impossible to know and understand 
everything.

The University has the 
responsibility to teach the 
fundamentals, within the time 
allocated for an undergraduate 
education. Here we seem to agree on 
one thing, the teaching of 
“fundamentals” — only I do not 
consider everything in your list to be 
fundamentals, but merely 
applications of those fundamental 
principles underlying the specific 
areas you mentioned.

For example, while I was at the 
University during 1973-77, the 
subject of Communication 
Electronics was an elective and hence 
I would have missed out on the 
rudimentary principles of AM and 
FM transmissions had 1 chosen to elect 
an alternative subject. An engineer 
who is keen on audio and hifi would 
pick-up the principles of PCM 
recording and emphasis/de-emphasis 
networks for example, but they are 
not necessarily taught and understood 
by all graduate engineers.

To do this would render it 
impossible for the Universities to give 
their students a thorough background 
in the mathematics necessary to 
understand microwave transmissions. 

optical fibres, semiconductor physics, 
those areas which have given 
electrical engineering such a 
significant advance lately (eg, VLSI in 
electronics).

Do we want the engineers to 
concentrate on today’s technology, 
and not future technologies as well?

On looking at another side of the 
matter being discussed, would it be 
reasonable and fair to assume that 
your keen readers would know and 
understand the following things: how 
personal computers work: the Von 
Neumann architecture of computers; 
Reduced Instruction Set computers: 
error correction codes as used in 
digital audio; spread spectrum 
communications; ultrasopic imaging, 
etc.

Note that the above are all current 
technology, so by your definition all 
engineers (or your engineer 
readership) should understand and be 
aware of these subjects.

I could go on with this letter, but 1 
would hope that I have made my 
point clear to you.

A. Hadiwijaya, 
Ashfield, NSW.

EA has right to comment
In Letters to the Editor (September), P. A. Ward takes 

you to task for expressing an opinion about the ABC 
program, Nationwide.

1 gather from his letter that he objects on two grounds: 
firstly that such criticism is outside the scope of EA and 
secondly that your magazine should be perfect before you 
open your editorial mouth in critical comment.

From time to time readers have raised the first point 
and 1 think that you have made clear your editorial 
policy, namely that you believe far-ranging comment 
around the central subject of your magazine, ie 
electronics, is quite valid and interesting, and that your 
editorial staff is equipped to make such comments 
responsibly.

My view is that a broad subject range within such 
limits makes for an interesting magazine and suits the 
requirements of many readers.

Ward’s second point, “let him who is without sin”, etc, 
seems to me to be way out of context. How could you run 
a magazine on that basis? No more record reviews, no 
more appraisals of equipment and no more Forum. Each 
of these sections has, at times, been critical of something 
and must continue to be.

I also believe that Nationwide would feel perfectly 
capable of commenting on Australian electronic 
magazines if the producers so wanted.

So far as editorial content at EA having “reached 
desperate times”. 1 would think that one of your problems 
would be allocating priorities to the many subjects you 
want to cover. D. F. Richards,

Ebenezer, NSW.

Don’t chase /. 
the picture 
Get a small ships 
<'Wloonraliei—
TV/FM DOME
to do it for you!
It’s non-directional to cut out signal fade, 
attractively enclosed in a small Radome 
and completely protected from the 
marine environment.
• Amplifies signals in VHF. & 

UHF. TV and FM Radio Bands
• Easy to install
* Runs on 12 & 24 volts.

o h ra k e
ANTENNA SYSTEMS

— for high efficiency communications

HF. - 27MHZ. - VHF. - UHF.
28 Wellington Road, Lindisfarne 

Tasmania 7015, Australia
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Diversity-tuned
FM stereo by NEVILLE WILLIAMS

Reduces in-car noise 
and distortion
FM-stereo radio in your car is fine, except for one 
thing: it is subject to rapid fluctuations in signal strength 
— and sound quality — as the vehicle moves along the 
road. But take heart! Space Diversity reception, a novel 
system being pioneered by Sony, will hopefully do 
much to alleviate this longstanding problem.

Sony’s new XR-100 auto stereo 
cassette/radio tuner, featuring Space 
Diversity FM reception, has recently 
been released in the USA and will appear 
on the Australian market in due course. 
It will involve the fitting of twin 
antennas to the vehicle, plus a separate 
stereo power amplifier, but many will 
consider this an acceptable price to pay 
for much improved FM-stereo reception.

Who knows? Twin antennas may well 
become one of next year’s on-road status 
symbols!

Meanwhile, it may be helpful to 
explain what the new system is all about.

On their way from transmitter to 
reciever, all radio waves are, to some 
extent, ducted, impeded, absorbed and 
reflected by the atmosphere, by the 

intervening topography and by man
made structures. As a result, the strength 
of the incoming signal may vary widely 
from point to point in the area serviced 
by any given transmitter.

With AM broadcast stations, which 
operate at medium frequencies 
(550-1600kHz) and medium wavelengths 
(545-187m), the pattern of signal 
strength variation is spread over 
relatively large areas. Whole districts 
may have good signals or poor signals, by 
reason of distance or topography, but it 
would be most unusual for the signal 
strength from an AM station to vary 
abruptly every few metres along a 
highway.

As received in a moving car, an AM 
signal therefore tends to be fairly 

consistent “up hill and down dale”, for 
the most part becoming progressively 
weaker and more subject to noise as the 
distance from the station increases.

FM broadcast stations, on the other 
hand, operate in the VHF (Very High 
Frequency) band, 88-108MHz, and 
consequently at very short wavelengths: 
3.4-2.8m. As such, they are much more 
subject to shadowing, deflection and 
reflection by topographical features, by 
large buildings and even by roadside 
metal poles and overhead wiring.

Particularly in hilly and built-up areas, 
these effects can produce a close-spaced 
pattern of variations in the strength of 
the received FM signal — from relatively 
strong to near “drop-out” within the 
space of a few metres.

As well, reflection effects can be 
responsible for so-called “multipath” 
reception whereby a car antenna may 
intercept multiple signals in its progress 
along the highway: usually the main 
signal arriving direct from the 
transmitter, plus one or more secondary 
signals being bounced off adjacent 
buildings or cliffs.

Because they have travelled a longer 
path, reflected signals arrive later in time 
than the direct signal, often with a 
disastrous effect on program quality. 
Instead of having to decode a single 
multiplex stereo carrier — a demanding 
job anyway — the receiver is faced with 
additional and spurious signal 
information which tends randomly to
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add to or cancel the wanted signal, 
resulting in so-called multipath 
distortion.

While, at best, in-car FM-stereo can be 
fine, with clean, spaced-out hifi sound, 
signal dropouts and distortion can be 
sufficiently prevalent in some areas to be 
positively annoying. At worst, their 
incidence can build up to what has 
become known as “picket fence” 
reception. But, by that time, the average 
driver has usually given up and either 
switched back to AM or else plugged in 
the standby cassette!

Car radio manufacturers have sought 
to combat these problems, to date, by 
progressively refining the performance of 
the FM section. Up front, they have 
striven for the greatest possible 
sensitivity and the lowest possible 
internal noise, to cope with weak signals 
while, at the same time, making sure that 
the circuits would not overload when 
close to powerful transmitters. They 
have paid close attention to selectivity 
and capture ratio, to minimise potential 
interference, and taken special measures 
to ensure that receivers lock only to 
exact carrier frequencies.

In the audio system, car FM receivers 
no longer simply switch automatically

Fig. 2: Blend, treble cut and muting circuits combat noise problems at very low signal 
levels. The space diversity system combats multipath effects at all levels.

from stereo to mono, when the signal 
level drops into the noise region. Modern 
practice is to use progressive stereo/mono 
“blending”, beginning with the high 
frequencies, to make the transition 
subjectively less apparent. National go 
one step further by deliberately muting 
the audio system when the signal drops to 
near zero — as in a traffic underpass — 
to further minimise the noise impact on 

the occupants of the vehicle.
While all these measures are 

commendable, they do not directly 
attack the vexed problem of “picket 
fence” multipath noise and distortion. 
Sony’s FM Space Diversity system does, 
which is why it is unique at this point in 
time — at least in the context of FM car 
radio.

Overall, the ducting, reflection and
ELECTRONICS Australia. November. 1984 15



Diversity-tuned FM stereo
absorption of radio transmissions has 
been known and understood for decades, 
as also has been the multipath effect and 
the principle of diversity reception.

Worldwide HF (High Frequency)

ANTENNA A ANTENNA B

Fig. 3: Sony’s space 
diversity reception 
system involves the 
use of twin antennas, 
twin front-end tuners 
and high-speed 
switching to select 
the preferred signal.

communication links, for example, use 
multiple receiving antennas and 
sometimes multiple transmission 
frequencies, with means to select 
automatically the circuit which is 
providing the best signal at any given 
instant.

Again, for stage and TV productions, 
professional “wireless” microphones are 
commonly used with twin antennas and 
receivers, and means to automatically 
select the best signal as the actors move 
around the set.

What Sony has achieved with the 
XR-100 is the provision — within a 
standard physical format — of two 
antenna sockets and two FM front-ends, 
which can be connected to two separate 
antennas, mounted on the car one metre 
or more apart. Special circuitry senses 
the preferred signal from instant to 
instant and selects it for subsequent 
amplification and demodulation.

In introductory literature to their 
Space Diversity reception system, Sony 
nominates the signal levels below which 
conventional anti-noise measures 
operate:

Auto stereo/mono merging.... 50dB/z
Auto treble cut.........................30dB/x
Auto audio muting...................15dB^
The Sony Space Diversity system is 

said to operate at all signal levels down to 
about 25dB/x, thereby offering a 
significant reduction in noise bursts and 
multipath distortion over the whole 
range of signal levels down almost to 
signal “wipe-out”.

In discussing the basic problem, Sony 
point out that abrupt “troughs” in FM 
signal strength can be very narrow 
indeed — as little as 20-30cm wide — 
producing a signal dropout of 1/4 to 1/3

Fig. 4: Wide 
variations in signal 
level are typically 
evident in the output 
from individual 
antennas (A) and (B). 
From the diversity 
switch (C) the 
available signal is 
typically much more 
consistent.

second duration, for a car travelling at
30km/h.

With the Space Diversity system, 
provided the two antennas are at least 
one metre apart, there is a good chance 
that, with one antenna experiencing 
momentary dropout, the other will be 
able to offer a more normal signal. To 
take advantage of it, however, rapid 
switching is essential and is taken care of 
by what Sony describe as a “high-speed 
switching block”, with a switching time 
of 1/4000 second.

Even for a car travelling at lOOkm/h, 
this is equivalent to a travelling distance 
of only 7mm.

Fig.3, depicting the operation of the 
Space Diversity receiving system, is 
based on the only block schematic 
diagram currently available.

It shows two antennas feeding two 
front-end tuners which are separate and 
independent except (we assume) for a 
common local oscillator system. Their 
respective outputs are sensed and 
compared (we again assume) early in the 
10.7MHz IF chain, and switched ahead 
of the IF limiting system. From there on, 
the signal is processed in the normal way.

Being switched at IF, within 1/4000 
second, the switching action is 
subjectively inaudible, according to the 
manufacturers.

Fig.4 is based on a segment from a 
field strength plot made by Sony 
engineers at a distance of 10km from a 
small IkW FM broadcast station. A and 
B show variations of 30dB or more in the 
signal available to individual antennas — 
variations which could pose a problem 
for a conventional FM tuner. At the 
output of the diversity switched tuner (c), 
a typical signal from the same area is 
much more consistent with variations 
limited to less than 20dB overall.

Although the XR-100 would logically 
be used, as intended, with twin antennas, 
it can also operate in non-diversity mode, 
with a single antenna and with an order 
of performance in line with other up
market AM/FM stereo players.

The FM section has impressive 
specifications, quite apart from the Space 
Diversity feature although, as usual, the 
AM section is routine. Specifications for 
the cassette player are also outstanding, 
with both Dolby-B and Dolby-C 
noise reduction provided.

Early consumer reports from overseas 
appear to support Sony’s claims for the 
XR-100. While its actual sensitivity is 
not markedly different from other top- 
line FM tuners, it does reportedly 
provide far more listenable reception in 
trouble-prone areas, with only two 
constantly flickering lights to confirm 
that the diversity system is really doing 
its job.

It would certainly seem that Sony has 
come up with a winner! £
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ETI-335

PHONE MINDER
Dubbed the Phone Minder, this 
handy gadget functions as both 
a bell extender and paging unit 
or it can perform either function 
separately. (EA Feb. ’84).

84TP2 $24.00

DUAL TRACKING 
POWER SUPPLY
Built around positive and nega
tive 3-Terminal Regulators, this 
versatile dual tracking Power 
Supply can provide voltages 
from ±1.3V to ±22V at currents 
up to 2A. In addition, the Supply 
features a fixed +5V 0.9A out
put and is completely protected 
against short circuits, overloads 
and thermal runaway. (EA 
March ’82)
82PS2 $87.50

MODEL ENGINE
IGNITION SYSTEM
Get sure starts every time and 
no more glow plug burnouts on 
your model engines. (ETI June 
’83)

ETI-1516 $41.50

TEMP PROBE
Can measure temperature from 
—50° to +150°C. It simply plugs 
into your multimeter — great for 
digital multimeters. Accuracy of 
0.1 °C resolution of 0.1 °C.
(ETI June ’83).

ETI-153 $22.50

ZENER TESTER
A simple low cost add-on for 
your multimeter. This checks 
zeners and reads out the zener 
voltage directly on your mul
timeter. It can also check LEDs 
and ordinary diodes.
(ETI May ’83).

ETI-164 $9.50

PUSHBUTTON- 
PROGRAMMABLE 
WIPER CONTROLLER 
No more fiddling with knobs 
and not getting the delay be
tween wipes that you want — 
this windscreen wiper controller 
is simply programmed with two 
pushbuttons to provide the wip
ing delay you need.
(ETI Mar. ’83).

$28.50

RADIOTELETYPE 
CONVERTER FOR 
THE MICROBEE 
Have your computer print the 
latest news from the inter
national shortwave news ser
vice. Just hook up this project 
between your shortwave 
receiver’s audio output and the 
MicroBee parallel port. A simple 
bit of software does the decod
ing. Can be hooked up to other 
computers too. (ETI Apr. ’83)

ET733 $20.00

30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY
The last power supply we did 
was the phenomenally popular 
ETI-131. This low cost supply 
features full protection, output 
variation from OV to 30V and 
selectable current limit. Both 
voltage and current metering is 
provided. (ETI Dec. ’83).

ETI-162 $49.50

INVERTER
This 12 240V inverter can be 
used to power mains applian
ces rated up to 40W, or to vary 
the speed of a turntable. As a 
bonus, it will also work back
wards as a trickle charger to 
top up the battery when the 
power is on. (EA May ’82)

82IV5 $49.50

PARABOLIC
MICROPHONE
Build a low cost parabola, along 
with a high gain headphone 
amplifier to help when listening 
to those natural activities such 
as babbling brooks, singing 
birds of perhaps even more 
sinister noises. The current cost 
of components for this project 
is around $15 including sales 
tax, but not the cost of batteries 
or headphones. (EA Nov. ’83)

83MA11 $15.00

FUNCTION 
GENERATOR
This Function Generator with 
digital readout produces Sine, 
Triangle and Square waves 
over a frequency range from 
below 20Hz to above 160Hz 
with low distortion and good 
envelope stability. It has an 
inbuilt four-digit frequency 
counter for ease and accuracy 
of frequency setting. (EA April 
’82)

ELECTRIC FENCE
Mains or battery powered, this 
electric fence controller is both 
inexpensive and versatile.
Based on an automotive igni
tion coil, it should prove an ade
quate deterrent to all manner of 
livestock. Additionally, its 
operation comforms to the rele
vant clauses of Australian Stan
dard 3129. (EA Sept ’82)

82EF9 $19.50

ne
Rod Irving Electronics

82AO3A/B $79.50 MOTORCYCLE INTERCOM

MOTORCYCLE
INTERCOM

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A'BECKETT STREET. 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance:
P.O. Box 235 
NORTHCOTE 3070

SLIDE CROSS-FADER
Want to put on a really pro
fessional slide show? This slide 
cross-fader can provide smooth 
dissolves from one projector to 
another, initiate slide changing 
automatically from an in-built 
variable timer, and synchronise 
slide changes to pre-recorded 
commentary or music on a tape 
recorder. All this at a cost far 
less than comparable commer
cial units. (EA Nov. ’81).

OVER 500 SOLD!
Motorcycling is tun, but the 
conversation between rider and 
passenger is usually just not 
possible. But build this inter
com and you can converse with 
your passenger at any time 
while you are on the move. 
There are no "push-to-talk” but
tons, adjustable volume and it’s 
easy to build! (EA Feb ’84).

NEW LOOK 
NEW PRICES 
NEW PEOPLE 
NEW 
PRODUCTS 
NEW IDEAS

Mail Order Hotline

84CM5 $36.50

81SS11 $85.00

(03)481 1436

POSTAGE RATES

TV PATTERN 
GENERATOR
Anyone wishing to obtain the 
maximum performance from a 
colour TV receiver needs a pat
tern generator. Why not build 
this completely new design 
which provides five separate 
patterns, dot, crosshatch, 
checker-board, grey scale and 
white raster. (EA June ’80)

80PG6 $67.50

TRANSISTOR
TESTER
WOO’S SOLD
Have you ever desoldered a 
suspect transistor, only to find 
that it checks OK? Trouble
shooting exercises are often 
hindered by this type of false 
alarm, but many of them could 
be avoided with an “in-circuit” 
component tester, such as the 
EA Handy Tester. (EA Sept ’83)

83TT8 $15.00

MUSICOLOR IV
Add excitement to parties, card 
nights and discos with EAs 
Musicolor IV light show. This is 
the latest in the famous line of 
musicolors and it offers 
features such as four channel 
“color organ” plus four channel 
light chaser, front panel LED 
display, internal microphone, 
single sensitivity control plus 
opto-coupled switching for 
increased safety. (EA Aug. ’81).

81MC8 $84.00

1 2-230V DC-AC 
INVERTER 
INCLUDING TRANS
FORMER 300 WATTS 
This EA Inverter is capable of 
driving mains appliances rated 
up to 300V A and features 
voltage regulation and full over 
load protection. (EA June ’82).
Marini SiMh Voltage  12V DC 
Oat>at Voltage see table
Frtviacy 50Hz± .005%
Rililitiei see table
MixIhih Lnl 300VA
Carrait Urittef 30A (primary)
Eftkhny see table
P & P $10.00. Anywhere in Aus
tralia
82IV6 $1 95.00

LAB SUPPLY
Fully variable 0-40V current 
limited 0-5A supply with both 
voltage and current metering 
(two ranges: O-O.5A/O-5A). This 
employs a conventional series
pass regulator, not a switchmode 
type with its attendant pro
blems, but dissipation is 
reduced by a unique relay 
switching system switching be
tween laps on the transformer 
secondary. (ETI May ’83).

ETI-163 $175.00

50V 5A LABORATORY
POWER SUPPLY
New switchmode supply can 
deliver anywhere from three to 
50V DC and currents of 5A at 
35V or lower. Highly efficient 
design. (EA May, June ’83) 
83PS5 $1 40.00
Errors and Ommissions Excepted

S1-S9.99..............$1.50
$10-524.99 ......... $2.00
$25-$49.99 ......... $3.00
$50-$99.99 ..........$3.50
$1OO-$199...........$5.00
$200-$499 ...........$7.50
$500 plus ......... $10.00
Certified Post for orders 
over S100 included "free”! 
Registered Post for orders 
over $200 included "free"! 
Account orders from 
schools Govt. Depts.. 
Public Cos., gratefully 
accepted. Min. order of 
$20. (or a min. $5 
accounting fee will apply.) 
Comet Road Freight. 
Airmail etc. are extra.

HAVE YOU BEEN
INTO OUR CITY
STORE???
Conveniently located on 
the edge ot the city where 
parking is easy! Over 
4,000sq. ft. of an 
extensive range of 
products and great "in 
store" bargains . . for 
those interested in 
computers we have a 
wide range on display 
upstairs. For good advice 
and a good price, see Rod 
Irving Electronics.
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NEW KIT 
ELECTRONIC 
CROSSOVER

REF: EA NOVEMBER 1984
This much sought after kit is now finally available. The unit is for stereo 
with 2 crossover points for each channel for 3 way speakers 
Commercial units are almost double the price.
Kit comes complete with silk screened, punched rack front panel and 
quality English made Lorlin switches.

fiectivw. Croanvef

$199.50

Cat. KA-1561

$79.95 BEF EA NOVEMBER 1984

DIESEL SOUND 
SIMULATOR WITH 
LIGHTING CIRCUIT 
FOR RAILMASTER

REF: EA NOVEMBER 1984 
You will be amazed how authentic this kit sounds Kit includes PCB and 
all parts for sound effects as well as all the components for the lighting

20 WATT LOW COST 
AMPLIFIER

Ref EA NOVEMBER 1984
■ This amplifier module uses only a handful of parts and is simple to 

buidl. Kit includes pre-drilled heatsinks which mount on the board.
Cat KA 1567

$17.50

F 19.95
RAILMASTER KIT

REF: EA SEPTEMBER 1984
This is the most up to date train controller kit we’ve seen in a long time. It 
offers all those wanted features including inertia, full overload protection 
and walk around throttle Kit includes front panel correct console box 
and all parts

■ This little device will flash accessory brake lights three times when the 
■ brake pedal is depressed If you’ve had a rear end collision you will 
■ know how handy this device if 

PCB and components only
Cat. KA-1564

8 
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MANUFACTURERS 
SURPLUS IC'S 
UNBELIEVABLE 

SA VINGS
These would normally be up to doable these prices.

ZK-8842
ZL-3567
ZZ-8195
ZV-1540
ZZ-8208
ZC-4916
ZC4917
ZC-4918
ZC-4919
ZC-4920
ZC-4921
ZC-4980

MM 5395 Tone dialler
LM 567 Tone decoder 
81LS95 Octal buffer 
78L06 +6V 100mA Voltage Regulator

74C32 Quad gate
74C74 Dual flip flop
74C90 4 bit decade counter
74C107 Dual JK flip flop
74C192 Decade up/down counter
74C914 Hex Schmidt trigger
74S287 1K bit PROM 256 x 4
LM 348 Quad 741

COMPARE THE SAVINGS

$9.50 
$1.50 
$2.20 
80« 
$1.75 
50« 
$1.50 
$1.20 
80« 
$1.40 
$3.00 
$3.00 
$1.50

NEW H.T. (SPARK PLUG) LEADS Especially for 
electronic ignitions!! - By popular demand. ..

Jaycar is proud to announce that we'have sourced a range of spark plug leads that are without doubt 
the best commercial quality in the world! Why are they so good? Welt see technical review (in box). 
We stock a range of 15 different lengths with combinations of right angle and straight distributor cap 
entry. The other end all have identical spark plug covers. (Except for coil/dist leads).
Cat No.
WA-5404
WA-5408
WA-5412
WA-5416
WA-5420
WA-5434
WA-5438
WA-5442
WA-5448
WA-5452
WA-5456
WA5460
WA-5474
WA-5478
WA-5482

Description
30cm cable, right angle distribution entry 
40cm cable, right angle distribution entry 
50cm cable, right angle distribution entry 
60cm cable, right angle distribution entry 
70cm cable, right angle distribution entry 
30cm cable, straight distribution entry 
40cm cable, straight distribution entry 
50cm cable, straight distribution entry 
60cm cable, straight distribution entry 
70cm cable, straight distribution entry 
80cm cable, straight distribution entry
90cm cable, straight distribution entry 
30cm cable, coil-to-distributor straight 
40cm cable, coil-to-distributor straight 
60cm cable, coil-to-distributor straight

Price
$3.95 
$3.95 
$3.95 
$4.95 
$4.95 
$3.95 
$3.95 
$3.95 
$4.95
$4.9' 
$4.95 
$4.95 
$3.95 
$3.95 
$4.95

wr
Ar

TECHNICAL REVIEW - Most H.T leads supplied originally with a vehicle consist of a rubberised sheath enclosing a 
central conductor of carbon or carbon-reinforced material The carbon acts as a "distributed resistor" which helps to suppress 
ignition interference. Unfortunately, carbon is a very brittle substance After a fairly short time the continued shock and vibration 
of the engine environment can cause the carbon conductor to break - often in many places. This becomes the weak link in the 
ignition system.
The new Jaycar ignition leads are ESPECIALLY MADE for electronic ignitions. Instead of a carbon filament, a flat ribbon wire is 
helically wound around many strands of fibreglass former-. The wire is resistive and a RF choke is formed by coiling the wire 
around the fibreglass strands. The inductance value of the choke is not sufficiently high to significantly impede the rise-time of 
the spark pulse, but it does help reduce RFI. The important thing to note, however, is the METAL to METAL contact between the 
resistor and your spark plug.*
If you own a Transistor Assisted or Capacitor Discharge ignition and still have the original leads, you could just be kidding 
yourself Why invest a fortune in an electronic ignition system and still leave a very weak link still there?
The leads are made in France and factory terminated. (The factory will not sell us the material in bulk because they feel that we 
would not be able to terminate it correctly). Sparkrite of the UK chose them because, in their opinion they are the best in the 
world Each lead is fitted with a spark plug cover and rubber boot on the other end. (see list).
•Finally the Jaycar/Sparkrite plug leads are DOUBLE SHEATHED in a very high quality silicone rubber dielectric. The inner 
(white) insulator is super-flexible and the outer (red) sheath is designed to withstand abrasion. It, too is v~ry f'-’Jdble Far more so 
than the plastic-type lead



MultiModem and MiniModem use the latest VLSI technology.
achieves functions normally requiring

DUE FOR RELEASE IN NOVEMBER

//////////

4 ohms impedance. Cat. AS-3011

WERE $6.95/$4.95/$2.95

★ 300 baud full duplex
★ Answer/originate
★ Plugs straight in (hardwired phone)
★ Superior VLSI chip performance (identical to MultiModem).
★ Telecom approval 084/37/1173

alkers with all the right answers

enlarged elite/48, ★ Logic seeking - bidirectional. 
Cat XP-4630

Ribbon to suit Cat. XP-4635 $12.50
NOW ONLY $1.95 ea 

10 or more $1.60 each

Down the street or across the world, MultiModem speaks the language.
★ 300 baud full duplex, 1200 baud half duplex or 600 baud half duplex, answer or originate
★ CCITT and Bell standards
★ Auto answer and connect ability
★ Plugs straight in (hardwire phone)
★ Superior VLSI chip performance: works reliably with —43dBM signal with S/N ratio of6dB.
Error rate on this level is
★ Telecom approval C84/37/1135

FEATURES; ★ Extra fast 100 characters per second ★ 192 ASCII 
characters (96 standard, 96 italic) ★ Bit image graphics ★ Friction and 
sprocket paper feed (100mm to 254mm paper) ★ Columns - normal/80. 
condensed/142, enlarged/40, condensed double width/71, elite/96.

PCB to suit

84T19 $3.45

DISTRESS 
SPEAKERS

analogue filters. The result? Reliable data transfer on lines where
most modems just won't go! Cat XC4€

MultiModem only $349 inc phone

“ Ref: EA September 1984 , 
HALL EFFECT SWITCH
VANE INTERRUPTED

If you have a car that won’t take the Jaycar KJ-6655 Hall 
Effect Kit (i.e. an Australian six or V8) this could be for 

you! It is the SIEMENS (German) made Hall Switch. It 

will operate from -30 to +130°C. A simple soft iron vane 

cut with appropriate slots will commutate the unit.

25% Faster than all those Fax80/ 
DP80/BT80 etc.etc.ETC 80 s

80 CPS Printers Are Out!! 
The New MicronJ00_CPS 
is in

DISTRESS

Cat XC-4880

This 400 gram spray can is specially formulated 
for automotive, marine.
electrical and electronic applications.
★ Dries out wet ignitions
★ Protects all metals against rust or corrosion
★ Quickly penetrates and frees rusted parts
★ Lubricates close fitting parts
★ Stops battery corrosion and much more.
Cat. NA-1020

PRODUCTS FOR THE 
MICROBEE

Multiply your Microbee’s 
ROM capacity

The Avtek Multiprom Interface Kit allows you to extend the ROM 
capacity of your Microbee to 44 K, or to a total of308K by daisy chaining 
up to 6 boards. It takes 2532s or 2764s (can be mixed) and has 11 open 
collector outputs and eight buffered inputs; the outputs can drive relays 
etc., the inputs can monitor the status - perfect for alarms, machines, 
even your model trains! The address of the ports used for EPROM 
selection can be changed. You can quickly select between Editor/- 
Assembler. WordBee. Logo. MiniPascal etc. with a few keystrokes

MultiROM Boards - XM1
Fit inside the MicroBee and lets you select say WORDBEE or EDASM 
from the keyboard. Suits all Bees with 8000 serial number (or earlier) 
Cat. XC-4882

$19.95
XM2 As XM1 but suits all Bees with 9000 (MicroBee IC etc) 
serial numbers upward. Also responds to PAK1 and PAK2 commands 
Cat XC-4885

$29.95
ONLY 
$3.95 microbee



What’s the best way to avoid a rear-end collision 
while braking? According to recent tests among 
Sydney taxi-drivers, the best way is to have an 
additional flashing stop-lamp installed on the parcel 
shelf. This project fulfils that requirement.

by COLIN DAWSON

The circuit described here will flash a 
set of accessory lamps three times each 
time the brakes are applied and hold 
them on after that while ever the brake 
pedal remains depressed.

Installation is easy. Only two connec
tions are required to the existing wiring 
— one to the brake lamp line and the 
other to the chassis.

Except for the accessory lamps, the 
project is completely self contained on a 
small printed circuit board. This could 
easily be mounted under the rear parcel 
shelf of a sedan — even most hatchback 
cars would have some suitable “nook”.

We are, of course, aware of various 
other schemes for flashing accessory 
brake lamps. Most simply flash the lamps 
Below is a larger-than-life size of the assembled PCB.

continuously while ever the brakes are in 
use, although at least one has the added 
refinement of altering the flash rate in 
proportion to braking effort. The 
problem with this arrangement is that 
following motorists only need the first 
few flashes to attract their attention. 
After that, the device only serves to 
irritate, and an irritated driver can easily 
become an aggressive one.

Our circuit overcomes this problem by 
including a “delay” feature. This 
effectively causes the circuit to wait five 
seconds after the brakes have been 
released before it is re-armed. Any brake 
application during this period will cause 
the accessory lamps to operate without 
flashing. For bumper-to-bumper driving

where brake release may only last for a
few seconds, the accessory lamps will
function just the same as ordinary brake
lamps.

The project could, in fact, be used 
without any additional brake lamps. For 
cars with two pairs of brake lamps such 
as Commodores and Falcons, one pair 
could be modified to flash. This may not 
be as effective as fitting eye level lamps, 
but it would be cheaper.

The circuit
The main components in the circuit 

are a 4093 quad NAND gate with 
Schmitt trigger inputs, a 4017 decade 
counter and three transistors. These 
components may be considered as three 
main functional elements: a clock, a 
counter (incorporating the delay) and the 
lamp driver section.

The circuit basically works as follows. 
When the brake pedal is pressed, the 
circuit is energised. This starts the clock 
which drives the transistor lamp driver 
section, flashing the accessory lamps on 
and off. This continues until the counter 
section counts up to four, after which the 
accessory lamps are turned on contin
uously, as long as the brake pedal is 
depressed.

To gain a better understanding of the 
circuit, let’s look more closely at what 
the 4017 does.

A 4017 decade counter is a device 
with ten outputs, numbered 0 to 9. 
Normally, each output goes high, in 
sequence, for one complete clock cycle. 
This mode of operation can be 
overridden by either Clock Enable (CE, 
pin 13) or Reset (RS, pin 15). CE

We estimate the current cost of 
parts for this project to be 
approximately

$16-20
This includes sales tax, but not 
the cost of accessory brake 
lamps.
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This accessory brake lamp kit comes with all the necesssary hardware for installation on the rear 
us less than $20 (from BBC Hardware).parcel shelf. It cost 

prevents further counting when it is 
taken to logic high and RS sets the 
counter outputs to zero when it is taken 
high.

Notice that the Reset pin has a 1 OOkfi 
resistor and a ,01/xF capacitor connected 
to it. These two components form a 
power-on reset circuit. Whenever power 
is applied to the IC, it automatically 
resets to the zero count. Notice also that 
the “4” output (pin 10) is connected to 
the Clock Enable input (pin 13). This 
means counting ceases once the “4” 
output goes high.

The “4” output of IC2 is also 
connected to pin 12 of IClc by means of 
a 180k(2 resistor. For the moment, ignore 
the resistor and assume that the 
connection is direct. IClc simply 
functions as an inverter so that its output 
(pin 11) is low only after the “4” count 
has been reached.

Pin 11 of IClc is connected to pin 9. 
one of the inputs of IC Id. Pin 9 acts as a 
control for this gate — whenever it is 
low, the output (pin 10) will be high. 

While ever this condition prevails, the 
lamps will be permanently on.

Until the “4” output (and hence pin 9 
of IC Id) goes high, the output of IC Id 
will be determined by the logic state of 
it’s other input, pin 8. As pin 8 of IC Id is 
connected back to the inverted clock 
output (pin 3, IC lb), it now becomes 
necessary to examine the operation of 
the clock in detail.

The frequency of the oscillator based 
on ICla is set by the 4.7gF capacitor and 
330k(2 resistor at about 1.5Hz. During 
normal operation, the charge on the 
4.7^F capacitor will swing over a range 
equal to the hysteresis voltage. This 
might typically be between + 6V and 
+ 8.5V for a 4093 made by National 
Semiconductor.

Unfortunately, when the circuit is first 
powered up, the 4.7/xF capacitor must 
charge from OV to the normal operating 
range. This, of course, would mean that 
the first clock cycle takes much longer 
than normal.

As we want the accessory lamps to

PARTS LIST
1 PCB, code 84au9, 101 x 60mm
1 4-way PCB-mounting terminal 

block
1 Automotive noise suppression 

choke (DSE Cat. L-1900)
2 21W automotive stop lamps (see 

text)
Semiconductors
1 4017 decade counter IC
1 4093 quad Schmitt NAND IC
1 BC547 NPN transistor
1 BD140 PNP transistor
1 2N3055 NPN transistor
2 1N4001 diodes
1 16V/1W zener diode
Capacitors
1 100/xF/16V electrolytic
1 22^F/16V electrolytic
1 4.7/xF/16V electrolytic
1 .01 metallized polyester 

(greencap)
1 .001 gF greencap
Resistors (5%, %W unless noted)
1 x 330k(2, 1 X 180k(2, 1 X
150k£2, 1 X 100k(2, 1 X 10kS2, 1 X 
2.7k(2, 1 X 270(2/1 W, 1 x 
27(2/10W, 1 X 6.8(2/5W, 1 X 5.6(2
Miscellaneous
Machine screws and nuts, automo
tive hookup wire, solder etc.

begin flashing as soon as the brakes are 
used, an extended first clock cycle is 
undesirable. As a means of preventing it, 
the capacitor is “fast charged” by an 
auxiliary circuit. This consists of DI and 
the 150k(2 resistor connected to the “0” 
output of IC2.

When power is first applied the “0” 
output is high and DI permits current to 
flow into the capacitor. Remember, the 
“0” output will only be high until the
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Brake lamp flasher
first clock pulse. After that, DI will be 
reverse biased and the oscillator 
operation normal.

The initial power-on conditions for the 
circuit are such that both the inverted 
clock signals and the “4” output are low. 
Following these inputs through ICs lb 
and 1c, the output of ICId will be high 
and the lamps on. Shortly afterwards 

This view shows the PCB together with the two accessory lamps.

Follow this parts placement diagram when wiring up the Brake Lamp Flasher. The 
suppression choke should be secured to the PCB using epoxy adhesive.

Above is an actual size reproduction of the printed circuit artwork.

when the first clock pulse has been 
generated, the inverted clock (pin 
3,IClb) output will go high. As the “4” 
output will still be low, the lamps will 
now be off. This process will continue, 
with the lamps flashing, until the “4” 
output goes high.

In fact, the lamp will flash 3 times 
before the “4” output goes high. The

fourth “flash” will continue as long as
the brake pedal is depressed.

As yet, we have not discussed the 
delay feature of the circuit. Since the “4” 
output must be high to disable the 
flasher, it follows this output must stay 
high during the delay period. Normally, 
IC2 will reset at power-on, so this would 
not provide the necessary operation. The 
solution is really very simple — just 
maintain the power supply to IC2 for the 
5s delay period.

As IC2 is a CMOS type, it uses very 
little current and can easily be supplied 
for this period by a capacitor. In fact, this 
is the purpose of the 22^F capacitor and 
diode connected to pin 16 of IC2. The 
diode simply allows the capacitor to 
charge during normal operation and 
prevents its immediate discharge when 
power is removed.

Now the purpose of the 180kQ resistor 
connecting the “4” ouput of IC2 to pin 
12 of IC 1c becomes apparent. It prevents 
the capacitor from rapidly discharging 
through the “4” output and the internal 
protection diodes of IC1. The time 
constant is virtually determined by the 
22/zF capacitor and the 180k(2 resistor.

Two other components associated 
with IC2 should also be mentioned: the 
1 Okf2 resistor and shunt ,001/xF 
capacitor at the clock input, pin 14. 
These are filter components which 
prevent hash on the clock line from 
causing mis counting.

Output stage
As each of the flasher lamps has a 

maximum power rating of 21W, the 
output stage for this project must have a 
nominal current rating of nearly four 
amps. To achieve this level of drive from 
the CMOS output, three stages of 
current gain are needed. The first 
consists of an NPN BC547 transistor 
(QI). This drives a PNP BD140 (Q2) 
which drives the final stage, an NPN 
2N3055.

Current through the 2700 base 
resistor of Q2 is about 45mA, which 
means that this resistor must have a 
power rating of 1W. Similarly, the 
450mA base current of Q3 dictates that 
its base resistor must have a 10W rating. 
For periods of extended brake usage, this 
resistor will become quite hot.

There is another power resistor in the 
circuit — a 6.8O/5W resistor connected 
across Q3. This is simply a “heater” for 
the lamps. It maintains a filament 
current of about 750mA per lamp in the 
period between flashes. Whenever the 
lamps are fully on, most of the current 
flows through Q3 and the 6.8(2 resistor 
has very little effect.

To prevent ignition and alternator 
noise from upsetting the logic, we found 
it necessary to include a noise 
suppression choke. This is included in
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the brake switch line to the circuit.
In the event that this choke should fail 

to suppress some high voltage spikes 
sufficiently, a 16V zener diode in 
conjunction with a 5.6Q resistor will 
protect the circuit from the damage.

Construction
In contrast to most automotive 

projects, this one is quite simple to 
construct and install. We have not 
mounted the project in a box, so con
struction simply amounts to soldering 
the printed circuit board components in 
place. The PCB measures 101 x 60mm 
and is coded 84au9.

Location of the board will depend on 
the type of car, although it should be 
somewhere towards the rear of the 
vehicle. This will be close to both existing 
brake light wiring and the new lights.

Begin soldering with the smaller 
components, then move on to the larger 
devices. The suppression choke should be 
held in place with some epoxy adhesive 
once its leads have been soldered.

Note that the accessory brake lamps 
must connect back through the appropri 
ate terminal on the PCB — they cannot 
simply be connected to the vehicle 
chassis.

On Commodores and Falcons, where 
one pair of standard brake lamps can be 
used as “flashers”, a small amount of 
modification to the vehicle wiring will be 
necessary. Usually, one pair of lamps will 
be dual filament — one filament for the 
tail light and one for the brake light. The 
other bulb(s) will usually only be single 
filament types. These are the ones to use 
with the flasher.

The chassis connection to the single 
filament bulbs must be broken. A 
Commodore which we inspected had the 
single filament brake lamps mounted on 
a plastic “card” with pressed wiring. This 
card was shared with the reversing lamp. 
To use the brake lamp as a flasher, the 
pressed wiring track will have to be cut. 
Make sure that the chassis return to the 
reversing lamp is not broken — you may 
have to make a new connection after 
cutting the track.

Once the chassis connection to the 
single filament bulb has been broken, 
make a new connection from the bulb to 
the flasher “Bulb -ve” output on the 
PCB. The “Bulb +ve” output of the 
flasher PCB need not be used as + V will 
be supplied to the bulb by the brake lamp 
switch in the normal manner.

Testing this project is simply a matter 
of operating it normally. Due to 
components tolerances, the flash rate 
might not be ideal. This can easily be 
altered by changing the value of the 
330k9 resistor associated with IC la. 
Should the initial flash be of incorrect 
duration, alter the value of the 150kfi 
resistor connected to DI. ®

INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 

INTO A CAREER?

Alan Mulraney, Stotts Graduate, in his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine
Radio Communications • Domestic Radio & Television
Electronics plays an important role in these and many otherfields. 

With a Stott's Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They'll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you'll study at your own
pace, in your own home.

Send the coupon today. It may be the smartest move of your life.

CORRESPONDENCE COLLEGE
The name to trust in correspondence education.

Please send me tree, and without obligation, 
full details of the following courses:

(PLEASE PRINT)

MR MRS MISS

Melbourne. 140 Flinders Street. 3000 Tel 636212 
Sydney, 383 George Street. 2000 Tel 29 2445

Brisbane, Suite 3.65 Mary Street. 4000 Tel 221 3972 
Adelaide, 85 Pirie Street. 5000 Tel 223 3700

W. Perth. 25 Richardson Street. 6005 Tel 322 5481 
Hobart. 150 Collins Street. 7000 Tel 34 2399

New Zealand, Box No 30990, Lower Hutt Tel 676 592

The Stott’s range of courses 
in Electronics is:

AGE____

ADDRESS

________________________________________  POSTCODE.

Stott s undertake that no sales counsellor will visit you

Intro to Electronics 
Digital Electronics for

Technicians/Servicemen 
Microprocessors 
AM Radio Receivers 
RadioTV Servicing 
Colour Television

ALA/ST5047ÆA11/84
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—What it means in practice
When amateurs get together, and the talk turns 
to antennas, it is not long before the magic 
phrase, “SWR”, is heard. But just what is SWR 
and how important is it in practice? This article 
looks at the subject in practical terms, at a level 
which everybody should understand.
by PHILIP WATSON VK2ZPW ■

It is an unfortunate fact that SWR, 
along with antenna and transmission line 
theory in general, is one of the most 
misunderstood subjects in the whole of 
amateur radio. It boasts as many myths 
and old wives tales as does pregnancy 
and childbirth, some of them 
perpetuated by supposedly reputable text 
books.

In trying to get a mental picture of 
what is, admittedly, an extremely 
complex subject it is often a help to start 
with a theoretically perfect situation, 
against which we can compare the 
usually imperfect practical situation.

The antenna
Let’s start with the antenna. In any 

transmitter installation, this has to 
satisfy two basic requirements. One is to 
radiate the RF energy fed to it by the 
transmitter in the most efficient manner 
possible. The other is to present the 
transmitter with the correct load in order 
that the transmitter may deliver the level 
of RF power which the designer 
intended.

While both are important, the second 
requirement is, in many ways, the more 
important one. Suppose we have a 
typical commercial transmitter designed 
to deliver 10W into a 50i2 load. If we 
connect a pure (ie, non-reactive) 50(2 

resistor directly across the antenna 
terminals or socket at the set, and 
energise the transmitter, it will deliver 
10W to the resistor, which will appear as 
heat.

If we were to substitute some other 
value of resistor a number of things 
could happen. The most likely one is that 
the transmitter would no longer deliver 
its 10W. By how much it would fall short 
would depend on the error in the load 
value and the design and tolerance of the 
particular transmitter output stage.

Another possibility, again depending 
on the output stage design, is that it 
would try to deliver more than its rated 
power, but run into overload in the 
process, and destroy itself and other 
sections as a result. Fortunately, most 
commercially designed transmitters are 
well protected in this regard, but there is 
no point in taking unnecessary risks.

But, this risk aside, we should make 
every endeavour to present the correct 
load to the transmitter simply to ensure 
that it delivers the maximum power for 
which it was designed. On the other 
hand, there is little to be gained by 
simply feeding this energy into a resistor; 
it will radiate very little of the RF energy 
and waste virtually all of it as heat.

So we replace the resistor with an 
antenna and, fairly obviously, this 
antenna should look (to the transmitter) 

like a 50(2 resistor if it is to deliver 
maximum power. Assuming the antenna 
is resonant at the transmitter frequency, 
and fed at the right point, it will look like 
a resistor. If it is not resonant it will 
exhibit either a capacitive or inductive 
component, according to which way it is 
off resonance.

Assuming that it is resonant, the next 
question concerns the value of resistance 
it presents to the transmitter. And this is 
where the going gets tough because, in 
other than a very few clearly defined 
cases, this is very largely an unknown or, 
at best, “guesstimated” value.

We can, for example, nominate the 
resistance at the centre of a half wave 
dipole as being in the region of 72(2, 
while a folded version of the half-wave 
dipole will have four times this 
impedance, or 288(2 (often mentally 
rounded off to 300(2). A number of 
factors can cause minor variations to 
these values, such as the diameter of the 
elements, relative to their length, space 
between folded dipole elements, etc.

A more controversial value is that for 
the popular quarter-wave ground plane. 
For years it has been stated, in many 
popular amateur textbooks, that this is 
approximately half the value of the 
simple dipole, or 36(2 (in fact, various 
values have been quoted between 30 and 
36(2). This figure appears to have been 
based on a theoretically calculated value 
for a quarter wave radiator working 
against an infinitely large, perfectly 
conducting ground plane.

Some of these text books even went so 
far as to describe matching devices (“Q” 
sections, etc) which would match this 
value to the popular 50(2 coax cable and 
transmitter load requirements. As 
anyone who has tried to make one of 
these matching systems work, or who 
has attempted to confirm this figure with 
an impedance bridge will testify, the real- 
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life ground plane, using four quarter
wave radials, is a vastly different device.

Strangely enough, the true situation 
has been known for many years. At least 
as early as 1962, and possibly earlier, the 
R.S.G.B. Handbook (page 365) stated: 
“The radiation resistance of a ground 
quarter wave aerial is 35(2, but that of a 
ground-plane is less than 20(2.” More 
recently other authorities have been 
emphasising this same point but, 
unfortunately, old ideas die hard, and the 
point needs to be emphasised a good deal 
more strongly if the error is to be 
corrected.

One of the most recent articles on the 
subject, and one of the most detailed, is 
that by Guy Fletcher, VK2BBF, which 
appeared in the August 1984 issue of 
“Amateur Radio”, the official journal of 
the Wireless Institute of Australia. This, 
and two articles which follow in 
subsequent issues, are recommended to 
anyone wishing to get a more detailed 
picture of the antenna scene generally.

But this is a separate argument. The 
point we set out to make is that, apart 
from these few simple designs, it is 
exceedingly difficult to nominate the 
feed point impedance of an antenna. We 
do know the general effect of many 
design factors; that, for example, the 
addition of director or reflector elements 
to a dipole will lower the impedance. But 
by how much is another matter.

So we are faced with the situation that 
the impedance of all but the simplest 
antenna systems is largely an unknown 
quantity. With experience we can make 
a rough estimation that it will be 
between this and that figure, or below 
some other figure, but beyond that we 
must resort to some form of 
measurement or “suck-it and see” 
approach.

SWR meters
One such approach involves the use of 

a standing wave ratio meter, or SWR 
meter. But it would be premature to go 
into details at this stage. We need to talk 
about SWR in some detail first.

So far we have considered only those 
situations where a resistor or an antenna 
— which looked like the same resistor — 
was connected directly across the 
transmitter output terminals. Apart from 
a few special cases, feeding an antenna in 
this manner is not very practical. We 
need to locate the antenna as high as 
possible and clear of objects which might 
shield it, while we need to put the 
transmitter in a convenient indoor 
working location, some distance away.

And, to couple the two together, we 
need a special kind of cable; one that will 
convey the transmitter output to the 

antenna with minimum loss and which, 
in itself, will not radiate any significant 
amount of this energy into a shielded 
environment, where much of it would be 
wasted.

There are two types of cable 
commonly used by amateurs, the open 
wire line and the coaxial cable. The open 
wire line can be homemade, has very low 
losses, and can be made to have any 
impedance characteristic over a wide 
range. On the other hand it can be 
awkward to install and is much less 
popular than it once was.

Coaxial cable is a commercial product, 
with somewhat higher losses, and is 
commonly available in two popular 
impedance values: 50 and 72(2. It is 
reasonably flexible and relatively easy to 
install. For most of our discussion we 
will assume the use of coaxial cable, 
although most of the points would be 
just as valid for open wire lines.

Characteristic impedance
Undoubtedly the most important 

single characteristic of a coaxial cable, 
for the beginner to understand, is its 
characteristic impedance, typically 50 or 
72(2, as already mentioned. This is not an 
easy concept to grasp and the beginner

may have to content himself with 
accepting some basic statements at their 
face value, at least initially.

Coaxial cable consists of two 
conductors, one within the other, and 
insulated from each other. A common 
form uses solid or stranded wire as the 
central conductor, copper braid as the 
outer conductor, and a polythene 
insulating material between them.

The characteristic impedance is a 
factor of the inductance of the two 
conductors, relative to the capacitance 
between them, per unit length. These 
factors, in turn, are determined by the 
physical characteristics of the 
components; the inductance by the cross 
sectional area of the conductors, and the 
capacitance by their area relative to each 
other, the distance between them, and 
the dielectric constant of the insulating 
material. The length of the line is not a 
factor.

The effect of this induct- 
ance/capacitance relationship is to 
establish an equally firm relationship 
between the voltage and current of RF 
energy travelling up the line. This 
relationship is exactly the same as would 
have occurred across and through a pure 
resistor having the same value (say 50(2) 
as the characteristic impedance of the 
cable.

It may help to grasp this concept if one 
is to visualise a very short burst of RF 
energy transmitted up the line; so short 
that its trailing edge has left the 
transmitter long before its leading edge 
has reached the load at the far end. Thus, 
something in the manner of a fired 
projectile, or even a thrown tennis ball, it 
is in a kind of limbo; while influenced 
initially by the manner of its launch its 
subsequent movement is largely a factor 
of its environment. And it knows 
nothing about what lies in store for it at 
the end of its journey.

We can carry the analogy a little 
further. If the tennis ball ultimately hits 
a brick wall it will bounce off (or be 
reflected) simply because the brick wail 
represents a gross mismatch to the 
manner in which energy is stored in the 
moving ball. A softer object, such as a 
bale of hay, may well have absorbed all 
the energy with no bounce (or 
reflection).

The same applies to our burst of RF 
energy. When it reaches the end of the 
cable it will need to meet exactly the 
right load if all its energy is to be 
dissipated in that load. And it doesn’t 
take much imagination to conclude that 
the load should look like (in this case) a 
50(2 resistor.

If it encounters any other value then 
only part of the energy will be absorbed
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— What it means in practice
by the load, and the remainder will be 
reflected down the line in the direction of 
the transmitter. And this is what creates 
what are called “standing waves” on the 
transmission line.

Standing waves
In greater detail, the standing waves 

are actually peaks of voltage between the 
conductors, or peaks of current through 
the conductors, which occur at regular 
intervals along the line. They occur at 
those points where (say) the voltage of 
the outgoing energy encounters voltage 
of reflected energy which is exactly in 
phase with it. Similarly for the current 
peaks.

The position of each peak is fixed and 
will always be one half wavelength away 
from its neighbour. Exactly between 
each peak, ie, one quarter wavelength 
away, will be a dip or voltage minimum, 
and it is the ratio between these two 
voltages which constitutes our “standing 
wave ratio” or SWR. (Note: wavelengths 
in coaxial cable will be physically shorter 
than in free space, according to the 
characteristics of the insulating material. 
A factor of 0.66 is typical, commonly 
referred to as the “velocity factor”.)

In the theoretically perfect situation, 
where the cable is correctly terminated, 
all the energy is absorbed by the load, 
there will be no reflected wave, and the 
voltage and current values will remain 
essentially constant along the length of 
the line. Such a situation is said to 
constitute a “flat” line.

By now the reason for our interest in 
the SWR should be apparent. Because it 
occurs only if there is a mismatch, and its 
value is directly related to the degree of 
mismatch, its measurement provides a 
very useful “suck-it-and-see” approach to 
ensuring that the transmitter is presented 
with its correct load.

In greater detail, an SWR of (say) 2 to 
1 will mean that the load is in error, 
relative to the cable impedance, by this 
ratio. But it cannot indicate in which 
direction the error lies. Assuming a 50(2 
cable the 2 to 1 error could mean that the 
load is half (25(2) or twice (100jl) the 
correct value. Note, however, that this 
relationship is true only when the load is 
purely resistive.

Considering all the foregoing, and 
with the benefit of hindsight, one 
wonders whether the term “SWR”, to 
some extent, might be misleading; and 
that some other term, like “mismatch 
ratio”, might not have been a better, 
choice.

But it is essential to keep one very 
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important point in mind at this stage of 
the discussion. The existence of standing 
waves, in itself, is only a secondary 
problem. It is a useful measurement only 
because it tells us whether the 
transmitter is being correctly loaded or 
not and that our efforts should be 
directed to correcting this aspect of the 
problem. Whether we correct the SWR 
in the process may not even matter. Let 
us consider a practical example.

Suppose an SWR reading indicates 
quite clearly that there is a serious 
mismatch between antenna and cable. 
We have two options: either fit some 
kind of matching device between the 
antenna and the cable so that the 
antenna now looks like the correct value, 
or fit a matching device between the 
transmitter and the cable so that the 
transmitter sees a correct load.

In theory the first option is the 
preferred one, since we not only present 
the transmitter with its optimum load, 
but we eliminate the standing waves at 
the same time. In practice, however, the 
second option may well be very much 
more practical and convenient. It will 
have achieved the same primary 
objective of loading the transmitter 
correctly and in many cases the SWR 
can be ignored.

But what happens to the RF energy 
reflected by an antenna which does not 
match the cable? If it is sent back down 
the line, is it not wasted? No, it isn’t. The 
practical situation is that the transmitter 
presents a gross mismatch to the line, 
and deliberately so. Its (source) 
impedance is kept as low as possible in 
order that as little as possible of the RF 
energy it generates is wasted as heat in 
the final stage.

So the reflected RF energy encounters 
this gross mismatch and is promptly 
reflected up the line again to the 
antenna, where the major proportion of 
it is radiated and a minor proportion 
reflected. After a couple of such journeys 
virtually all of the energy will have been 
radiated. (In typical audio transmission 
systems the time delays involved are not 
important. In a TV transmission system 
they can be significant, and more careful 
design is necessary to avoid transmitting 
“ghosts”.)

Cable losses
In fact, there is a flaw in that 

argument. We can only assume that no 
energy is wasted if we ignore the 
inherent losses in the cable. All cables 
have some losses, and these increase with 
frequency. For example, a popular foam 
1984

filled coax, RG8U, has a loss of 
0.9dB/30m at 30MHz which rises to 
3.5dB/30m at 400MHz. The presence of 
such losses means that any signal which 
has to traverse the line more than once 
will suffer additional losses on each 
excursion.

So we have to concede that, in 
practice, standing waves do create some 
loss. But how much, and how important 
is it? If we assume a 3dB loss in a cable 
system which is correctly terminated, ie, 
no standing waves, then an SWR of 3 to 
1 will add a further IdB loss. The 
accompanying graph indicates the 
additional loss for a wide range of basic 
cable losses and SWR values.

At 450MHz, using RG8U cable, with 
a run approaching 30m, a loss of 3dB 
could be expected and, if it had to be 
tolerated, then anything which would 
minimise further losses would be worth 
considering. This is a case where, all else 
being equal, correction at the antenna 
might be preferable to that at the 
transmitter.

At lower frequencies losses become 
less important. At 150MHz, RG8U 
wastes only 2dB/30m (an additional 
0.8dB for a 3:1 SWR), and at 30MHz 
0.9dB (plus 0.48dB for 3:1 SWR).

So, hopefully, that should put the 
SWR problem into some kind of 
perspective. But there are other 
misconceptions which we might perhaps 
comment upon. One is that the reflected 
energy finds its way back into the final 
stage and overheats it. Wrong!

It is true that a transmitter working 
into a transmission line with a high SWR 
may show signs of distress. But the 
distress is not due to the SWR; rather it is 
due to the incorrect load at the antenna 
into which the transmitter is trying to 
work.

Cable length?
Another popular furphy claims that 

the length of the cable is critical; that it 
must be an exact multiple of a half 
wavelength long if the transmitter is to 
be properly loaded — and the standing 
waves eliminated — even when the 
antenna is presenting a proper load.

The truth is that, if the load is correct, 
then this value will be “seen” at the other 
end of the cable regardless of its length. 
If the load is incorrect, then this value 
will be seen at half wavelength intervals 
along the cable. But since it is wrong 
anyway there seems little point in trying 
to reproduce it.

In fact, in such circumstances, the 
length of the line can be critical for a



This graph clearly 
indicates the amount 
of additional loss, due 
to SWR, which occurs 
for various values of 
pure cable loss ie, loss 
when correctly 
terminated.

quite different reason. Between the half 
wavelength points the cable will exhibit a 
range of impedances, one of which may 
match the transmitter. So, by adjusting 
its length the cable may be made to act as 
a matching transformer, and load the 
transmitter correctly.

But don’t try to do it using the SWR 
meter because altering the line length 
will have no effect on the SWR. If this 
trick is to be employed other 
measurements must be used, such as that 
from a field strength meter at a fixed 
distance from the antenna.

So, after all that, what is the role of the 
SWR meter? Well, it obviously isn’t the 
universal answer to all anten- 
na/transmission line problems. On the 
other hand, if it is the only instrument 
available it can be quite useful. An 
important point to realise is that, while it 
can indicate that there is something 
wrong with a particular set-up, it cannot 
indicate what is wrong.

Thus an antenna may present the 
wrong load for a number of reasons. It 
may not be resonant, the design may be 
wrong or may have been misinterpreted 
by the constructor, or the matching 
device, if one is used, may be incorrect. 
Alternatively, the cable impedance may 
be other than that claimed. (There is the 
story, well authenticated, about the 
Sydney disposals dealer who could 
supply either 500 or 750 cable at a very 
attractive price, both off the same reel!)

In other words, when the SWR meter 
indicates that there is something wrong, 
the important thing is to make a 
systematic approach to finding out what 
it is. For example, terminating the cable 

in a good dummy load having the same 
resistance will quickly indicate whether 
or not the cable is at fault. If it is not, the 
antenna is the next obvious suspect.

Exactly what needs to be done, or can 
be done, to change the antenna’s 
impedance will, of course, depend on the 
particular type of antenna and what is 
physically convenient or practical. But, 
whatever the approach, the SWR meter 
can be used to monitor the effect of the 
changes or adjustments.

Finally, one more controversial point. 
Just where should the SWR meter be 
connected in the line: at the transmitter 
end or the antenna end? Some 
authorities are adamant that it should be 
at the antenna end, while others are

An introduction to 

DIGITAL ELECTRONICS
Electronic equipment now plays an important role in almost every field of 
human endeavour. And every day, more and more electronic equipment is 
“going digital”. Even professional engineers and technicians find it hard to 
keep pace. In order to understand new developments, you need a good 
grounding in basic digital concepts, and An Introduction to Digital 
Electronics can give you that grounding. Tens of thousands of people — 
engineers, technicians, students and hobbyists — have used the previous 
editions of this book to find out what the digital revolution is all about. The 
fourth edition has been updated and expanded, to make it of even greater 
value.
Available from “Electronics Australia”, 140 Joynton Avenue, Waterloo, 
Sydney, 2017, PRICE $4.50 OR by mail order: Send cheque to “Electronics 
Australia”, PO Box 227, Waterloo, 2017, PRICE $5.40.

equally emphatic that this precaution 
isn’t necessary.

While, in theory, it can be shown that 
the antenna is the right place to make 
this measurement, the practical situation 
is that this is seldom a very convenient, 
or even feasible, arrangement. So, in 
practice, most people tend to make it at 
the transmitter end. (Where an antenna 
tuning unit, or other matching device is 
used at the transmitter, fitting the meter 
between the two is a perfectly legitimate 
way of determining when the tuning unit 
is presenting the correct load to the 
transmitter.)

The main objection to measurements 
made at the transmitter end is that the 
cable losses will mask the true ratio, the 
forward signal having been attenuated 
before it was reflected, and the reflected 
signal attenuated again on the way back. 
Etepending on the severity of the losses, 
the user may obtain a reading below 
what he has set as an acceptable 
maximum when, in fact, the true value is 
appreciably higher.

Unfortunately, cable losses become 
worse as the frequency increases and, in 
the 420-450MHz (70cm) band this 
problem could be very real. So, be 
prepared to work at the antenna unless 
the coax line can be kept short. In cases 
like this it is sometimes better to move 
the transmitter close to the antenna, and 
use a much shorter line.

And so to sum up: The most 
important characteristic of an antenna 
system is to present the transmitter with 
its optimum load. An SWR 
measurement can indicate whether this 
is happening and, if not, the degree of 
error. It is valuable primarily for this 
reason, the standing waves in themselves 
being relatively unimportant.

So let’s keep things in perspective. ©

ELECTRONICS Australia, November, 1984 27



Are you serious 
electronics and 

study
If your interest in the new tech

nology goes no further than zapping 
alien invaders on your TV screen, then 
we suggest you terminate here.

Explore the technology that transforms 
a thin chip of silicon into an advanced IC.

Because I.TE.C. is a publication for 
everyone who wants to learn about 
electronics and computers - in depth.

Published in 50 weekly parts, I.TE.C 
is carefully planned to build up your 
knowledge. Whether you're a student 
battling with digital electronics, or an 
enquiring adult who wants to getto grips 
with computer science, I.TE.C. gives you 
the detail you need.

I.TE.C. is a progressive course 
which starts with the very basics, then 
rapidly takes you to new levels of under
standing. Much of the material covered 
is degree level - but presented in a 
format that’s a lot more accessible than 
the average text book.

Winchester disk-the largest can store 
over 50 million bytes of information. 

Find out how.

I .TE.C. covers the field with these 
six major sections: Digital Electronics... 
Basic Computer Science ... Solid State 
Electronics... Microprocessors... Com
munications ... Computers and Society.

As you can see there’s nothing 
superficial about I.TE.C.

And week by week it will satisfy
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applied.
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your appetite for hard information on 
topics like CMOS technology, and how 
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logic; how a p-n junction or a status flip 
flop works; how the principles of 
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driver or a language assembler plays; the 
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Sharp VCR features 
infrared control

Sharp Corporation has announced the 
release of a new Sharp video cassette 
recorder, the VC-8482X, aimed at the 
low cost market but featuring infrared 
remote control and many other features 
normally found on more expensive 
machines.

The remote control provides nine 
functions, including 10 times forward 
and reverse video search and noiseless 
still frame. Another feature is blank 
section scan. If a blank section of tape is 
encountered the recorder quickly 
searches for the next recorded section 
automatically.

Further convenience is provided by an

automatic playback function whereby a 
pre-recorded tape (with tab removed) will 
commence playing automatically 
immediately it is inserted.

The VC-8482X retains all the popular 
features which have been proven in 

previous models, such as automatic front 
loading and a seven day timer.

Further information from Sharp 
Corporation of Australia Pty Ltd, PO 
Box 233 Fairfield, NSW 2165. Phone 
(02) 728 9111.

NAD amplifier and 
AM/FM receiver

The Falk Electrosound Group an
nounce the availability of a new NAD 
power amplifier, model 2155, and the 
model 7140 AM/FM stereo receiver.

According to NAD, the 2155 
power amplifier delivers substantially 
more than its conservatively rated 55 
watts/channel into the complex and 
varying impedances of real 
loudspeakers. In the bridged 
monophonic mode this amplifier is 
rated conservatively at 150 watts con
tinuous output. And it features 3dB 
of IHF dynamic headroom (2.5dB in 

bridged mode), meaning that it 
delivers twice its rated power in brief 
bursts: over 110 watts/channel in 
stereo and about 250 watts in bridged 
configuration.

Other features include high current 
output stage able to deliver peak cur
rents up 40/\, impedance selector to 
optimise power delivery to either high 
or low speaker impedances; and a soft 
clipping circuit to minimise distortion 
at levels above the rated power.

The 7140 is a complete AM/FM 
receiver with a 40W/channel stereo 
amplifier and phono preamplifier for 
both magnetic and moving coil car
tridges. The amplifier incorporates 
3dB of headroom, providing up to 
80W/channel in brief bursts.

The audio amplifier also features a 
high current output stage able to 
deliver peak current in excess of 30A, 
an impedance selector to ensure max
imum power into any speaker im
pedance, and soft clipping in the 
event of output stage overload.

The tuner features 50dB of stereo 
quieting at only 22uV, with a max
imum stereo quieting of 80dB, a 
dynamic separation circuit designed 
to maintain stereo separation while 
improving the quieting of weak 
signals, and convenient preset tuning 
for five FM and five AM positions.

Further information from Falk 
Electrosound Group, PO Box 234 
Rockdale, NSW, 2216. Phone (02) 
597 1111.
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Mitsubishi have developed a video printer for use with col
our TV sets which produces a monochrome print from any 
TV frame. When commanded, the printer stores the TV 

frame, then feeds it to a thermal printer which, in 15 seconds, 
produces an 84 x 100mm print. Any number of duplicates

can be produced, with the image transposed left to right, top 
to bottom, or in negative tone.

Further details from AWA-Thorn Consumer Products 
Pty Ltd, 348 Victoria Rd. Rydalmere. NSW. 2116. Phone 
(02) 638 9022.

Five head stereo 
video recorder

A new hifi stereo video recorder with a 
special rotary audio head system and 
audio performance similar to compact 
laser disc players has just been released in 
Australia. One of the first hifi stereo 
units available, the new National 
NV850A has a five-head system which 
offers true high fidelity stereo recording 
and playback.

The National 850A has a dynamic 
range of 80dB or more, comparable with 
the sound quality offered by digital 
compact disc stereo players. In addition 
it offers extremely low wow and flutter 
— less than 0.005% (WRMS) and 
greatly extended frequency response of 
20Hz to 20kHz (DIN). 

The performance advantages stem
from a new five-head record/playback
system. One of these is a conventional
linear audio head to enable non hifi tapes
to be played. Two others provide video

record/playback in the normal way, and 
two further audio heads are mounted on 
the same rotary drive as the video heads.

The spinning heads trace out a pattern 
of diagonally striped tracks across the 
video tape, instead of the narrow track 
provided by a stationary audio head.

These hifi stereo audio signals 
penetrate the tape coating deeply, below 
the video signal laid down by the video 
head. The video and audio signals can be 

read with virtually no interference.
For the audiophile the NV85OA can 

be used as a conventional two reel audio 
recorder with a performance surpassing 
the best audio recording system 
currently available. Used in the audio 
mode it gives four hours of continuous 
recording — more than is offered by a 
compact disc.

Further information from GEC 
Australia Video Systems Division, PO 
Box 563, Crows Nest, NSW 2065.



HI-FI REVIEW
The SR-60 can be used with both hifi and video equipment and features reverb, echo and duet effects.

Pioneer reverb 
& tape amplifiers
Pioneer has released a number of products for 
the keen home recordist. They include the 
SR-60 Reverberation Amplifier and CA-100 Tape 
Creating Amplifier, both of which are reviewed 
here.

The SR-60 is intended for use in 
conjunction with hifi and video 
equipment. It provides special rever
beration effects for your recordings on 

both video and audio tapes. Three 
separate effects are available: Reverb, 
Echo and Duet. A Reverb level control 
adjusts the amount of effect and this 

level is displayed in the Reverberation 
Effect Indicator.

Each of the three effects operate on 
the principle of delaying the signal, 
attenuating it and adding this to the 
original signal. The Reverb and echo 
comprise delays that extend to seconds 
while the number of repeated delays 
determine the difference between echo 
and reverb. Reverb has few delayed 
signals while Echo has many to give a 
chorus atmosphere. Duet has only two 
signals: the original and a second delayed

The CA-100 Tape Creating Amplifier. The controls may appear daunting but are really quite easy to use.
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by only 100ms which gives an effect of 
two voices.

A graphical indication of each effect is 
displayed on the Reverberation Effect 
Indicator. This is a three dimensional 
display somewhat reminiscent of the 
“Time Tunnel” from the TV series.

The Reverberation Effect Indicator 
display adds life to the otherwise fairly 
plain front panel of the SR-60. At the far 
right of the brushed aluminium panel are 
the reverb level and effect selector knobs. 
Four pushbutton switches are also 
located within the large rectangular area 
of the display panel.

Overall dimensions of the unit are 420 
x 340 x 99mm (W x D x H). Its mass 
is 4.6kg.

The four pushbuttons comprise 
Reverb, RECord OUT, LINE OUT and 
the Tape/Video Sound Monitor. The 
large “reverb” pushbutton enables or 
disables any reverb effects. When 
switched out, the settings of the Effect 
selector and Reverb level are ignored and 
the signal passes through the SR-60 
without change. The two remaining 
pushbuttons are for input signal and 
monitoring selection.

The REC OUT and LINE OUT 
switches determine whether rever
beration affects either the record output 
from the tape player or the line signal 
before entering the tape player. The 
Tape/Video sound monitor switch selects 
line or tape monitoring. In other words it 
takes the place of the tape monitor 
switch on a normal stereo amplifier.

Connecting the SR-60 to a stereo 
amplifier is accomplished by using two 
stereo RCA leads (supplied) and wiring 
into the tape monitor loop of the 
amplifier. The SR-60 duplicates the tape 
monitor record output and play input 
connections which are located on the 
rear panel. The reverberation input and 
output terminals are also mounted on 
the rear panel.

A signal attenuator switch is accessible

The Tape Creating Amplifier accepts inputs from two microphones, two tape decks and the tape 
monitor output from a stereo amplifier.

at the rear panel of the unit and when 
switched in gives an attenuation of 6dB 
or 50%. This is provided to prevent 
distortion occuring due to overload when 
using a wide dynamic range signal 
source.

Internally, the SR-60 is well 
contructed. One large printed circuit 
board contains all the circuitry except for 
the mains wiring and transformer. All 
controls and rear panel terminals are 
directly mounted on the PCB. Circuitry 
includes five operational amplifiers, a 
CMOS inverter package and a bucket 
brigade device to perform the delay 
functions.

The power switch does not switch 
mains power. There is always DC power 
for the circuit as long as the mains cord is 
plugged into a powered socket. With the 
power switch on, the display and the 
switch indicator LEDs illuminate and 
the reverb effects portion of the circuitry 
is enabled. This is done so that the SR-60 
will pass signals without reverb effects, 
even with the power off.

Performance
We were able to substantially 

duplicate the claimed performance 
specifications of the SR-60. Without 
reverberation, the distortion, noise and 
frequency response performance is very 
good and the unit can be left in the audio 
circuit without degrading sound quality.

Frequency response of the unit was 
0.5dB down at 20Hz and 20kHz and 
extended way above the audio spectrum 
to 70kHz where the signal was down by 
2.5dB. Signal-to-noise ratio with respect 
to IV was 90dB with the reverb switch 
off and 82dB with the reverb switch on 
and the level set to minimum. Distortion 
at IV and at 1kHz was .008% rising to 
.015% at 20kHz. Note that these figures 
do not include reverberation effects 
which will increase the noise and 
distortion components.

The reverb level control can adjust.

PHILIPS
IS YOUR CURRENT 
POSITION PROVIDING 
THE REWARDS AND 
SATISFACTION THAT 
YOU REQUIRE?
Philips are world wide leaders in the design 
and manufacture of electronic products and 
have operations in all capital cities and major 
regional centres throughout Australia employ
ing more than 4000 employees.
As a result of our continual advancements in 
high technology equipment and increasing 
sales we are continually searching for expe
rienced and qualified technical staff for our 
service centres throughout the country.
Our product range is extremely diverse, rang
ing from consumer products such as Natural 
Colour Stereo TV. receivers, Laser Video and 
Audio playersand the latest in Video Recorders 
and cameras to our Professional Range of 
products such as Micro Processor Controlled 
2-way Radio Equipment, Data Communica
tions Information Equipment, Micro Processor 
based PABX/Traffic Controllers and Defence 
Systems.
To service the exceptional range of products it 
is important that we have the right technical 
staff, therefore we are seeking to employ a 
number of technicians in different fields in 
SYDNEY. MELBOURNE. BRISBANE and 
TOWNSVILLE
Essentially, applicants will have some form of 
formal training, for example an E. & C. Certifi
cate. Radio Trades Certificate or similar. How
ever. the most important quality we seek in a 
Technician is experience.
As can be appreciated experience is closely 
attuned to the type of product serviced, but as 
a guide the persons we are seeking should 
have sound experience in any of the following 
areas:
• CTV. VCR and Audio Servicing, both field 

and workshop;
• Fault finding on hard unit systems using 

digital micro processor techniques;
• The servicing of 2-way radio equipment 

both UHF and VHF in digital and analogue 
circuitry;

• In servicing Electronic Office Equipment 
and Financial Systems including Electronic 
Funds Transfer using digital logic.

As would be expected, wages and conditions 
are excellent and staff benefits include super
annuation after a qualifying period.
If you have had experience in any of the above 
areas and you are interested in positions in any 
of the locations mentioned, forward a detailed 
resume, outlining in full your qualifications 
and experience, also highlighting your particu
lar area of interest to:

PHILIPS

Mr C. N Westacott 
Personnel Officer

PHILIPS INDUSTRIES 
HOLDINGS LIMITED

443 Concord Road 
Rhodes N.S.W 2138

PHILIPS — We leant you to have the best
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HI-FI REVIEW
Pioneer reverb & tape amplifiers
both the Reverb and Echo effects to give 
delays from zero to three seconds. The 
Duet setting gives a 100ms delay and 
adjusting the reverb control will only 
alter the relative signal level.

Input sensitivity is specified as 150mV 
into 50kfi and the maximum output level 
is 6.5V.

In operation we found the unit gave 
very realistic echo and reverb effects. At 
maximum settings on echo, the sound 
appeared as though it were coming from 
a live grandstand. The Duet effect was 
far more subtle but it certainly made 
voice appear more “live”.

The reverberation effect indicator 
gave some idea of the quantity of 
reverberation effect. However, the only 
sure method to setting the controls is to 
listen to the effect.

In summary, the SR-60 performed 
well and should prove valuable to 
recordists looking to add reverberation 
effects to their recordings.

CA-100 tape creating 
amplifier

At first impression, the vast array of 
controls on the CA-100 Tape Creating 
Amplifier may appear daunting. How
ever, once you are familiar with their 
functions it is easy to become skilled in 

their operation. All the controls are 
located on the rather large front panel 
measuring 420mm wide by 158mm high. 
The case is 226mm deep and the unit 
weighs in at 4.2kg.

The CA-1.00 accepts inputs from two 
microphones, two tape decks and the 
tape monitor output from a stereo 
amplifier. This last signal input is called 
the Source input.

Both microphone inputs are equally 
mixed within the CA-100 while the 
overall level can be adjusted with the 
“microphone level” control. A “pan pot” 
knob adjusts the percentage of 
microphone signal in the left and right 
channels. It is adjustable from a 100% 
right channel signal to a 100% left 
channel signal.

The microphone input is mixed with 
either the source or tape input and the 
degree of mixing is set by the 
microphone level control.

At the,rear of the unit are terminals 
for tape A, tape B and the source inputs 
and outputs. A switch at the rear selects 
between tape A and Tape B. Note that 
tape A inputs are specifically designed to 
mate with the Pioneer dual W deck. A 
single deck can be connected to these 
terminals for copying from tape B to tape 
A.

Echo effect is available on the 
microphone inputs only. It is adjustable 
up to about two seconds echo duration 
by using the “echo” control. This effect 
gives the impression that the sound is 
coming from a much larger space such as 
an auditorium or hall. It can be useful 
when singing to add presence to your 
voice.

The fader controls are centrally 
located on the front panel within the 
large rectangular grey perspex panel. 
They consist of the fader and cross point 
switches as well as tape and source level 
slider controls. Also included are two 
separate level meters, one for the tape 
and the other for the source inputs.

The level meters display the relative 
tape and source levels with a five-step 
LED display in 2dB increments from 2 to 
lOdB.

Fade in/fade out
Control of fading is accomplished with 

the fader on/off switch, fader initiation 
switches and the cross point selector.

When fading, the signal level of one 
source gradually decreases while the 
level of the other source gradually 
increases. This results in a smooth 
transition from one signal to the other. 
Fading is initiated by pressing the “tape 
in” or “source in” switches. The “tape in” 
switch fades out the source sound while

Continued on page 123

View inside the Tape Creating Amplifier. The angled PC boards make connections to the front panel controls.
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Phone for 
telecommunications

component innovations

Telecommunication equipment manufacturers 
face constant pressure for more and more user 
features. These pressures are accompanied by 
complex technical problems imposed by the 
highly sophisticated integration of business 
communications and information systems.

“New” equipment frequently becomes 
obsolescent, virtually from the first production 
run.

Elegant technical solutions, design flexibility 
and inherent reliability stem from the very latest 
“chip” and component technologies. So the long
term winners will be the companies who employ 
the most up-to-date and reliable electronic 
technology right from the start - moving their 
new designs smoothly into production.

This is where Elcoma fits in. It is precisely the 

area in which we shine - innovation and reliability.
Our research laboratories in the UK, West 

Germany. France, Holland, Belgium and the USA 
are long established and internationally acclaimed 
centres of fundamental research.

Considering that our catalogues contain 
200,000 products for all branches of the electronics 
industry - and our turnover, globally, exceeds our 
nearest competitor by over 50% - it is highly 
likely that Elcoma are already efficient suppliers 
to your needs.

If not, why not use your telephone to take 
advantage of our experience?

Sydney 427 0888 Melbourne 542 3333 
Adelaide 243 0155 Perth 277 4199 
Brisbane 44 0191

//I /&&&&&

PHILIPS Electronic 
Components & 
Materials

PHILIPS
TAW P001-252



16K RAM card
for the Apple II
Add a 16K RAM card to your Apple II series 
computer. With the battery back-up feature it 
can be used to store often-used programs 
which don’t have to be loaded from disk every 
time you use them.
by DIETER KUENNE*

This static RAM card superimposes 
RAM over already existing ROM, 
namely Applesoft, integer Basic and the 
monitor. It may also be superimposed 
over a language card already in slot 0 
(built into an Apple He). In the latter 
case a “supervisory program” or 
“memory management program” is 
required to control the cards. These are 
commercially available at low cost.

The card is designed to be compatible 
with Apple’s Language card in the 
running of Pascal, CPM, DOS 3.3 and 
the current version of PRO DOS when 
plugged into slot 0 of an Apple II/II +. 
Placed into any other slot (seven only on 
certain revisions of Apple’s), it has 
available a 256-byte page of RAM to be 
used as a “peripheral driver” and thus 
can be used as a “DOS-less” bootstrap at 
start-up. It may also be used in 
conjunction with any of the available 
operating systems such as Pascal, DOS 
or CPM as a peripheral such as a pseudo
disk.

The optional battery back-up facility is 
very handy if you wish to operate 
without a disk in say, a control 
application. In this case, a program could 
be loaded via the cassette port or serially 
via a modem to start and then kept in 
RAM permanently. The boot page is 
used here as a “pretend disk”.

Readers may at first think that 16K is 
not very much but if you had to load it 
every time from cassette (or very 
unrealistically, key it in) then it is quite a 
lot. Any one with a Microbee will tell 
you how pleasant it is to have battery 
backed up RAM. Once you have it, you 
won’t want to be without it. Now let’s 
have a look at the design and operation.

Design and operation
This section should be read in

conjunction with the accompanying 
tables and circuit diagram. The object of 
this card is to be able to hold its data

*5 Waratah Avenue, 
Bayswater 3153.

when the Apple is turned off and be able 
to look like ROM. Further it should be 
compatible with the Apple language card 
to satisfy PRO-DOS and all the current 
operating systems available for the Apple 
II series of computers when plugged into 
slot 0. In the back-up mode, the data 
would'be retained by a battery or large 
value capacitor for a period of time 
between uses.

Decode logic
Let us assume that we are using an 

Apple II + or II, that the card is plugged 
into slot 0 and we have just turned on. 
At this point, all D flipflops of IC5 are 
reset because the reset line (pin 1 of IC5) 
is held low by C5 until after full voltage 
is achieved by the 5V supply. This time
constant is set by R7 and C5. DI serves 
only to discharge C5 more quickly when 
power is removed. The Q output of FF5a
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CPU READ REQUIREMENTS

APPENDIX
Table 1: Hardware switches

SWl SW2 SW3 SW4 EFFECT

on 
off

on 
on 
off

off

off 
off 
on

off

off 
off 
off

on

Normal operation (Apple protocol).
Hold BANK 1.
Write protect (on start or after 
protect command).
Disable R/W line decoding.

Note: only SW2 07? SW3 should be made and not both.

Table 2: Base addresses for control locations
BASE
ADDR R/W A3 A2 Al AO FUNCTION

$C080 (4)
$C08l (5)

SC082 (6)
$C083 (7)

SC088 (C)
$C089 (D)

$C08A (E)
SC08B (F)

X 
1

X
1

X
1

X
1

0
0

0
0

1
1

1
1

X 
X

X 
X

X
X

X
X

0 
0

1
1

0 
0

1
1

0
1

0
1

0
1

0
1

RAM read BANK 0, write protect. 
ROM read BANK 0, write enable 
after 2nd read.
ROM read BANK 0, write protect. 
RAM read BANK 0, write enable 
after 2nd read.
RAM read BANK 1, write protect. 
ROM read BANK 1, write enable 
after 2nd read.
ROM read BANK 1, write protect. 
RAM read BANK 1, write enable 
after 2nd read.

Where to buy the PCB
The author of this article, W.D. Kuenne, can supply the PCB. 

This will have plated through holes, rollsolder on the copper 
pattern and gold-plated edge connector. Price will be $65 
including packing and postage.

The author will also provide a service to readers who cannot 
make their RAM card function properly. This will only be available 
to purchasers of the above PCB and will cost $25 plus parts and 
return postage.

In addition, the author will answer letters on the RAM card 
provided that they are accompanied by a self-addressed and 
stamped envelope. Address all correspondence to W.D. Kuenne, 
5 Waratah Avenue, Bayswater, Victoria 3153.

16K RAM card for the Apple II
is the “read enable” and the Q output of 
FF5b is the “write enable” output and 
whilst both are low, the main 16K of 
RAM on this card cannot be accessed. 
The enable output “EN” of gate 3a is 
logic I because “REN” and “WEN” are 
logic 0. This inhibits address decoding by 
gates la, 2a and 2b. When the output of 
gate 3a is low, then gates la, 2a, and 2b 
decode address lines Al5 to Al2 
according to Boolean equation (I) where 
“VMA” (valid memory address) is the 
output of gate 2b.
VMA =___________________
(Al5 . Al4)+(Al3+Al2)+EN.......... (I) 

where “EN” is derived from the 
read/write line and the soft-switches read 
enable and write enable. As can be seen 
from equation (I), “VMA” is only true if 
the card is either read or write-enabled 
and the address range is between SD000 
and $FFF (hex).

As the card can be read-enabled and 
write-protected, read and write-enabled, 
write-enabled and read disabled or totally 
disabled, “EN” is obtained from logic 
equation (2). Both “WEN” and “REN” 
refer to read-enable and write-enable 
card signals on the card. Their derivation 
will be described in the section on “soft- 
switch control logic” later on. In 

addition, “W” and “R” are “read” and 
“write” signals taken from the buffered 
CPU R/W line.

EN = (WEN . W) + (REN . R)........ (2)
This is implemented by gates la, 6a 

and 3a. Readers should note that gates 
6a and 6d are not logically needed but 
are included to comply with the loading 
rules of the Apple bus read/write and 
phase 0 lines. As well, they improve the 
timing of data transfer between CPU 
and memory as the timing diagrams 
show (see Fig. I and Fig. 2).

The card has only a valid address 
range of $D000 to SFFFF, so we need to
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(LINEAR) (AS USED)
Table 3: Address decoding table

ADDRESS A15 A14 A13 A12 All MOTHER METHOD 1 METHOD 2

BOARD BANK = BANK =

$F800
$F000
SE800
SE000
SD800
SD000

1 111 1
1 111 0
1 110 1
1 110 0
1 10 1 1
1 10 1 0

ROM 
ROM 
ROM 
ROM 
ROM 
ROM

1 0 1 0
R0 
RI
R2
R3
R4
R5

R0 
RI
R2
R3
R6
R7

R2
R3
R0
RI
R6
R7

R2
R3
R0
RI
R4
R5

$C800

SCOOO

1 10 0 1

1 10 0 0

Slot 
ROM 

I/O
(R6) 
(R7)

(R4)
, (R5)

NOTE: RO to R7 are the RAM device number for linear decode. (R6) and (R7) are 
the would be locations without BANK SWITCHING.
Method 1 is using AND and OR gates to BANK select.
Method 2 is using XNOR and NOR gates to BANK select.

T(n + 1) Tin)
Table 4: Read enable truth table

RIn + l) A0 Al A2 A3 R/W
1 0 0 X X X
0 1 0 X X X
0 0 1 X X X

1 1 1 X X X

R (tn+1) = (AO + Al) (tn)

Table 5: BANK select truth table

T(n + 1) Tin)
B Itn + l) A0 Al A2 A3
0
1

X
X

X
X

X
X

0
1

B (tn + 1) = A3 (tn)

bank-switch another 4K over the lower 
range, namely SD000 to SDFFF. This is 
achieved by the soft-switch “Bank” 
(FF5d) and gates 2c and 4a. These gates 
form a “funny” address line given by 
equation (3).

A'12 = (A13 + BANK) + A12... .(3)
For how, assume that the card is 

enabled for reading and writing. When 
the CPU reads or writes from a range of 
memory at SD000 and above, “VMA” 
will then be a logic 1. At this time the 
motherboard ROMs are disabled by the 
inversion of VMA from gate 2b by gate 
4b (open-collector) pulling the INH line 
of the Apple bus low during CPU phase 
1 and staying low for all of phase 2. The 
Apple He requires this line to be pulled 
low during phase 1.

Address line A13 selects one half of 
the dual demultiplexer IC7 (a 74LS156). 
Which half is determined by whether the 
address is above or below $E000. During 
phase 0, the output of gate 8c falls to 
actually enable one of the 
demultiplexers. Address lines All and 
funny address line AT2 then determine 
which one of the four outputs of the 
selected demultiplexer goes low to select 
a RAM chip.

Each chip-select line has a 2K range of 
address. Now depending on whether it 
was a read or write, either gate 8a or gate 
8b, being the write or read control of the 
RAM devices, becomes active low. The 
read or write control lines fall at, or 
before, the chip-select lines so that in the 
event of a write, the RAM’s output 
buffers are Tri-state, ready for data to be 
written to it when the bus-transceiver is 
enabled. Further, if it was a read, gate 8b 
is low as soon as the VMA line is high 

and stays low until well into phase 1 
again, so that DATA hold time after 
CPU phase 2 is achieved.

The bus-transceiver type 74ALS245 is 
enabled two gate delays after the 
74LS156 is selected and is released the 
same time after the 74LS156 is 
deselected. These gate delays are 
required because of a hold-time 
requirement of the 6502. This is 10ns 
after the end of the real phase 2 for 
reading from RAM or peripheral and the 
advanced phase 0 from the Apple bus. 
This is achieved by holding “RE” low 
independently by CPU address and R/W 
line decoding.

Writing to RAM is not as critical as 
the data is valid from the 6502 at least 
200ns before the end of phase 2. The 
RAM write cycle ends before the end of 
the real phase 2.

One further RAM device is provided 
and this resides in the slot ROM page. 
The I/O select signal goes low during 
phase 0 time when the CPU is addressing 
SCNXX space, where N is the slot of the 
card. On slot 0 this is not provided, and 
resistor R14 pulls this line high to disable 
the RAM chip via gate 4c (an open
collector device). R21 pulls the CS line 
high during power-down time so that it 
also is saved along with the rest of the 
16K on the card. No further decoding is 
provided as each slot selects a different 
page of RAM. This allows us to write 
slot-independent software.

The $C800 to SCFFF space was 
thought of but due to the number of 
additional chips required to support it, it 
was decided against using it as well.

Soft-switch control logic
For slot 0 there are 16 addresses 

between SC080 to SC08F allocated. All 
the soft-switches are toggled by these 
addresses.

In the address range $C080 to $C08F 
(or + $s0 for other slots where s = slot) 
the following results occur:
(1) If A0 is logic 0 then BANK = 0. 
(2) If A0 is logic 1 then BANK = 1.
(3) If exclusive-NOR of A0 and Al is 
logic 1 then the card becomes read- 
enabled.
(4) If the card is accessed twice with A0 
at logic 1 then the card becomes write- 
enabled (reads). ____

In this address range, DEV goes low 
during phase 0 and rises at the end of the 
phase 0 cycle. To toggle a soft-switch, it 
is only necessary to read from a control 
location. The design truth tables and 
their Boolean equations are in the 
Appendix.

To read-enable the card, one simply 
reads or writes to a control address where 
A0 and A1 are the same level, or where 
A0 exclusive-NOR A1 is true. These are 
at SC080, $C083, SCO88 and SC08B for 
slot 0. When, for example, SC080 is 
accessed, A0 and A1 are both logic 0 and 
the exclusive-NOR gate 4d outputs a 
logic 1. As phase 0 begins, DEV goes low 
and rises again to a 1 at the end of phase 
0. On the rising edge of DEV, the output 
of gate 4d (logic 1) is clocked into FF5a. 
The card is now read-enabled via the 
REN signal (Q output of FF5a). The Q 
drives the LED indicator to show the 
user that the card is read-enabled. R2 is a 
pull up resistor because 1C4 is an open
collector device.

REN (tn+1) = (A0 + A1) (tn).......... (4)
To write-enable the card, it is required 

to access any odd address in the range
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16K RAM card for the Apple II
$C080 to SC08F, the second of which 
must be read. On the first access with 
AO, logic I sets FF5c on the rising edge 
of DEV. FF5b stays at logic 0 because 
both WEN and Q of FF5c (pin 10) are 
logic 0 before the rising edge of DEV.

PARTS LIST
1 double-sided PC board (see text)
1 4-way DIP switch
Semiconductors
9 HM6116LP-3 or HM6116P-3

16-bit RAM (Hitachi). (Do not 
use SRM2116200)

1 74LS00 quad 2-input NAND 
gate IC

1 74LS27 triple 3-input NOR gate 
IC

1 74LS51 dual AND-OR-INVERT 
gate IC

1 74LS266 quad exclusive-OR 
gate IC

1 74LS175 quad D-type flipflop IC
1 74LS08 quad 2-input AND gate 

IC
1 74LS156 dual demultiplexer IC
1 74LS12 triple 3-input NAND 

gate IC
1 74ALS245 or 74LS245 octal 

Tri-state buffer IC
2 2N3645 PNP transistors (plastic 

type preferred)
1 PN2222A NPN transistor (plastic 

type preferred)
1 1N914, 1 N4148 small signal 

silicon diode
1 OA90, 91 germanium diode
1 1N4001 silicon rectifier diode
1 1N4729A 3.6V zener diode
3 red LEDs
Capacitors
1 470/xF/16VW electrolytic (see 

text)
1 47/zFZ10VW PC electrolytic
1 4.7/zF/35VW tantalum 

electrolytic
12 0.1p.F/50VW monolithic
1 220pF/50VW ceramic
Resistor arrays
1 Resnet inline resistor array, 9 x 

100k0 (9 X 104M)
1 Resnet inline resistor array, 8 X 

1kC (8 X 102M)
1 Resnet inline resistor array, 8 x 

4700 (1N X 471K)
Resistors ('AW, 5%)
2 X 100k0, 2 X 1kO, 3 X 8200,2 
X 6800 1 X 4700, 4 X 3900, 3 
X 1000,1 X 390.
Note: Unless specified do not 
substitute ALS types for the above 
ICs.
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Table 6: Write enable truth table 
T (n+l) T(n)

W (tn + 1) F (tn + 1) F (tn) A0 Al A2 A3 R/W W (tn)
0 0 0 X X X X X X
0 1 0 1 X X X X 0 (note 2)
! 1 1 1 X X X 1 0
1 1 1 1 X X X X 1
0 0 1 0 X X X X 1

F (tn + 1) = (tn)
W (tn+ 1) = [F (tn) . R/W (tn) . AO (tn) ] + [ AO (tn). W (tn)] 
where F is the first access latch and W is the write enable control signal.
Note: this is different from standard card but is transparent to all 
operating systems to date

This is given by equations 5 and 6 below. 
D5b = (R . AO . Q5c) + (WEN . AO) (5) 
Q5b (tn+ 1) = D5b(tn)........................(6)

On the second access with a read, the 
output of gate Id becomes logic 1 in 
accordance with equation (5) above so 
that the WEN signal is logic 1 after the 
rising edge of DEV. Should the last 
access be a write (absolute), then the D- 
input of FF5b would be logic 0 and the 
card would still not be write-enabled. Or 
if AO was a logic 0 then both FF5c and b 
would be reset and the card would be 
write-protected and thus two more reads 
are required to write-enable the card. 
SW2 to SW4 are used to defeat the 
normal control over the write-enable 
soft-switch.

It is done as follows. With SW2 open, 
and SW3 made, the D-input of FF5b will 
always be a logical 0 and hence with any 
access to a control location, the card 
cannot be write-enabled after it was 
protected. This protect condition exists 
on power-up. With SW2 open and SW4 
made, the read write line decoding is 
defeated and so an instruction such as 
ST A $C081,Y will write-enable the card 
because of the double access by the 6502 
during an absolute-indexed write 
(actually a false read before write). Note 
also that only SW3 or SW4 should be 
made, not both.

To change the BANK, it is a simple 
matter to access a controlling location 
with A3 the value of the BANK to 
select. A3 is clocked into FF5d on the 
rising edge of DEV as before. Equation 7 
describes the action.

BANK (tn+1) = A3 (tn)....................(7)
Resistor R8 and capacitor C6 are used 

to filter the DEV line and thus prevent 
false triggering of the flipflops in IC5.

Now that we have seen how the card 
is controlled, it is a matter of choosing 
the correct address for the desired action 
as listed in table 2.

Battery backup facility
This is accomplished by means of QI, 

Q2, Q3, R13, R16 to R20, ZD1 and D2 
to D4. It functions as follows.

When the Apple is turned on, D2 
begins to conduct at about 0.7 volts on a 
totally flat battery and so tends to bring 
the RAM supply to within about 0.65 
volts of the Apple’s 5 volt supply. 
However as the voltage rises above 3.8 
volts, as set by the zener diode ZD1 and 
the divider R16 and RI7, Q2 begins to 
conduct.

As the voltage across R19 and R20 
rises, Q3 also begins to conduct and is 
saturated before the voltage at PU 
(collector of Q2) is 2.4 volts (TTL level 1). 
This drives QI into saturation so that the 
RAM now has a 4.8 volt supply which is 
within its operating range. Without this 
transistor, the supply to the RAM would 
be below the 4.5 volt minimum 
recommended for operation of the 
devices. As the voltage passes the 4.5 
volt level, PU reaches TTL level 1 and so 
turns on the gates of IC8. This then 
enables us to read and write to the RAM 
assuming of course we enable it first by 
accessing the control locations 
mentioned earlier.

On power-down, the sequence is 
reversed such that the logic level 1 to the 
gates of IC8 is removed when Vcc goes 
below 4.5 volts so that we can’t access it 
any more. This holds true for all 
locations of RAM on this card. In the 
back up state, supply is via diode D3 and 
only low current is required to keep the 
data in the RAMs. In this mode, QI, D4 
and D2 are all reverse-biased and prevent 
power from the battery going back to the 
Apple circuitry.

Note that there is no resistor between 
base and emitter of QI. This is to avoid 
the possibility of discharging the battery 
via the collector-base junction and the 
base emitter resistor.

During normal operation, the battery 
is charged via R13 and D4. The diodes 
for battery charging and supply during 
backup are selected for low forward

Boolean algebra
a . a. = 0...............................................(1)
a + a = 1.............................................(2)
(a . b) + (a . b) = a + b........................(3)
a + b = a. b........................................(4)
a . b = a + b........................................(5)

Bibliography
1 . Apple He reference manual by Apple 

Computer Inc.
2 Apple 11 reference manual by Apple 

Computer Inc.
3 Applesoft manual by Apple Computer 

Inc.
4 . Introduction to Switching Theory & 

Logic Design by Frederick J. Hill and 
Gerald R. Peterson.

5 Hitachi 6116 data sheet.
6 Motorola Shottky TTL Data Book.

Trademarks
RAMCard is a trademark of Microsoft. 
Apple is a registered trademark of Apple 
Computer Inc.
Apple Language Card is a trademark of 
Apple Computer Inc. 
PRO-DOS is a trademark of Apple 
Computer Inc.
CPM is a trademark of Digital Research 
Inc. 
USCD Pascal is a trademark of The 
Regents of The University of California. 
Tri-state is a trademark of National 
Semiconductor Corporation.

voltage at low current drain (type OA90 
etc). Also all the CS lines to the RAM are 
from open-collector gates so that their 
voltage rises to within at least 0.2 volt of 
their supply. This together with tying the 
address lines to ground via lOOkQ 
resistors, minimises the total drain on the 
backup supply.

The backup supply would normally 
take the form of three or four nickel
cadmium cells connected in series and 
mounted on either side of the Apple 
main board and positioned so that any 
leakage will not cause damage.

As an alternative, a one Farad 
supercap, made by NEC and distributed 
by Soanar Electronics Pty Ltd (30 
Lexton Road, Box Hill 3128) may be 
considered for the backup supply.

The prototype card is shown 
assembled with a 470uF capacitor as a 
backup supply. This gave a backup time 
of about four minutes. On this basis, a 
1F (yes, one Farad) supercap would give 
a backup time of five to six days.
Construction

Before construction begins, it is 
advisable to read through this whole

Continued on page 125
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FUJITSU PLUGS 
AND SOCKETS
We are now stocking an extensive range of 
quality Fujitsu plugs and sockets. Gold- 
palladium-over-nickel contacts. Double 
action IDC mechanism for reliable 
connections. PCB terminations are solder- 
over-nickel for easy soldering.

STRAIGHT PCB HEADERS 
FCN704 SERIES
10 pin Straight Header 
14 pin Straight Header 
16 pin Straight Header 
26 pin Straight Header 
34 pin Straight Header 
50 pin Straight Header

$3.00 
$3.20 
$3.46 
$4.54 
$5.00 
$5.95

250k, 500k. 1M BSC

SOANAR QUALITY 
POTENTIOMETERS

$6.84
$7.65

34 way plug
50 way plug

BZX83 500mW ZENERS

BZX851W ZENERS

RELAY SCOOP

FET SPECIAL

1-9 SOC 10up 40C

1-9 50C 10up 35C

S10.00 minimum

bankcord

MAKE YOUR OWN 
PRINTED CIRCUITS
It's so easy with Riston coated laminates. 
We stock 3 sizes -

2N5485 N-Channel 
Plastic JFET 
2N2904 PNP 
General Purpose

6V8,7V5,11V, 12V, 24V, 33V, 47V all $8.00 per 
100 or 12Ceach.

We have a very limited number of National 
HB1-DC5V 5 volt pcb mounting miniature 
relays Single pole changeover 2A rating at 
30Vdc or 1A at 125Vac Measures only 
20x10x15mm ONLY $2.75

2V7,3V3,33V, 36V, 39V all $10.00 per 
hundred or 14C each.

Tel: 8106845

126x152mm single sided fibreglass $ 2.76
152x254mm .................... $ 5.33
254x304mm   $10.46
Developer 500ml bottle $ 1.86
I litre bottle $ 2.94

We are now stocking the Soanar V16L 
miniature range in both log and linear. Only 
16.5mm diameter and intended for PCB 
mounting.
Linear values: 500ohm, 1k, 5k, 10k, 50k.

100k. 250k. 500k. 1M
Log values: 1k. 5k. 10k, 25k, 50k, 100k,

8 30 to 5 Monday to Friday. 8 30 to 12 Sal 
Mail Orders add S3 00 to cover postal charges 
Next day delivery in Sydney add S5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value 
exceeds S 10.00.

GEOFF WOOD ELECTRONICS PTY LTD
Incorporated in N.S.W.
656A Darling St. Rozel Ie 2039
(One door from National Street)

specialising in electronic components for the professional and hobbyist.

RIGHT ANGLE PCB HEADERS 
FCN705 SERIES
10 pin Right Angle Header 
14 pin Right Angle Header 
16 pin Right Angle Header 
26 pin Right Angle Header 
34 pin Right Angle Header 
50 pin Right Angle Header

IDC CONNECTORS 
FCN707 Series

ZENER SPECIALS
AS LOW AS 8C EACH!!

IEC 320 STYLE 
CONNECTORS
We've searched all over for these hard to get 
IEC connectors for IBM PC and other 
applications

L2298 Line Male

$2 -95

L2292 Panel-mounted
Female 5 -| .95

E-Z CIRCUIT 
DRAFTING AIDS 

We stock a full range — 
prices on application.

DTYPE
FCN777 Series

$3.00 
$3.20 
$3.46 
$4.54 
$5.00 
$5.95

25 pin female D type
25 pin male D type

$10.90 
$8.99

SOCKET CONNECTORS 
FCN707B Series
10 way socket connector 
10 way socket connector 
14 way socket connector 
16 way socket connector 
26 way socket connector 
34 way socket connector 
50 way socket connector

$3.37 
$3.37 
$4.26 
$4.50 
$5.46 
$6.13 
$7.25

STRIPLINE (SOE) R.F. 
TRANSISTOR PRICE 
CRASH
2N5944 NPN silicon rf power transistor 
12.5V, 470MHz. Min Gain 9dB. Output power 
2W ONLY $3.50
2N5945 (SRF1076) As above but 8dB gain 
and 4W output $3.50
MRF208 NPN silicon rf power transistor 
12.5V, 220MHz. Min Gain 10dB. Output power 
10W ONLY $2.50
2N6136 (SRF1078) NPN silicon ri power 
transistor. 12.5V. 470MHz. Min Gain 4dB
Output power 25W $5.50

741’s in TO-5 Pack
1-9 $1.00 10up 90C
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5849M
INCLUDING TWO JSINCLUDING TWO$CQQ00

PROBES!

$2O°o

$364

A-TEK BREADBOARDS$85

Fluke 77 $20100

á

Generates sine, triangle, square, pulse 
and ramp waves
• 0.2 to 2MHz • 20Vp-p open circuit output
• VCF input - 10V gives 1000:1 ratio • Built-in 
10MHz Counter (6 digit)

$319
ex tax

MEGURO PROFESSIONAL SCOPES 
AT HOBBYIST PRICES

20 MHz 
MO-1251
2 CHANNEL WITH 
COMPONENT 
TESTER

35MHz 
MO-1252
2 CHANNEL WITH 
TRIGGER DELAY

*_ ci

• Sensitivity: 5mV/div - 20V/div: 1mV/div 
at x5 MAG • Bandwidth: DC or 10 Hz - 
20 MHz • Sweep Mode: NORMAL. AUTO 
’ Trigger Source: INT, CH2, LINE. EXT 

X-Y Operation: & Z-Axis modulation 
Component Tester: for R, L, C & diodes

(1:1/1:10) PROBES
• Sensitivity: 5MV/div - 10V/div: 1mV/divat 
x5 MAG • Bandwidth: DC or 10Hz-35 MHz 
• Sweep Mode: NORMAL. AUTO. SINGLE. 
DELAY • Trigger Delay: INTEN’D, 
DELAY'D: 1 us - 100mS • Trigger Source: 
INT, LINE, EXT, EXT/10 • X-Y Operation: 
& X-Axis modulation

EDC-110 
CAPACITANCE 
METER 

$110
Measures
capacitance from 
200pF to 2000 uF
• 3% digit LCD display
• Crystal time base
• Front panel zero 
adjustment • Internal 
calibration adjustment
• Protection against 
charged capacitors

DUAL 5V/12V 
SWITCHMODE 
POWER SUPPLY

GFG-8016D FUNCTION GENERATOR

ira 
i lirai

■aS 
i arai

Provides 5A at +5V and 0.5A at -5V as well as 
2.5Aat +12V and 0.5A at -12V. Complete in , 
metal case. Not a kit - ready built. Has power 
switch and connectors for mains (IEC lead 
supplied) and output. Measures 
250x90x55mm. Why build yourself when you 
can get ready made at such a bargain price?

Simplifies checking of ICs
• Suits 16pin DIP spacing
• Gold plated clip contacts

C16 IC CLIPS

$4.40

Ideal for circuit development and 
experimenters since you don't need to 
solder and un-solder components. 
Nickel plated contacts accept all DIP 
IC’s and component leads from 22 to 
30AWG. Will soon save its cost in time 
and elimination of damage to 
components.
We stock a wide range but the B-147 is 
our most popular with 512 groups of 5 
Tie Points, 28 busses of 25 Tie Points 
and 4 supply terminals.
Toss out those rats nestsand get on with 
the job!

8 30 to 5 Monday to Friday. 8.30 to 12 Sat.
Mail Orders add S3.00 to cover postal charges. 
Next day delivery in Sydney add S5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value 
exceeds S10.00.

*5340

O EL^
Tel: 810 6845

Analog/digital display 
Volts, ohms. 10A. mA 
diode test_ _ _ _ _ _ _  
Audible continuity

Touch Hold" (unction 
Autorange/range hold 
0 3% basic de accuracy 
2000 t hour battery life 
3-year warranty_ _ _ _ _  
Multipurpose holster

GEOFF WOOD ELECTRONICS PTY LTD
Incorporated in N.S.W.
656A Darling St. Rozelle 2039
(One door from National Street)

bankcard
SI 0.00 minimum

specialising in electronic components for the professional and hobbyist.
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Introduction to
If you read last month’s article on amateur radio 
you should have gained at least a broad idea of 
what it is all about. Perhaps you felt the urge to 
know more about it and to become actively 
involved. This month’s article should help answer 
your questions.
by PHILIP WATSON VK2ZPW

Last month’s article was necessarily a 
very condensed account of amateur 
radio but, hopefully, it may have 
whetted your appetite to the point where 
you are asking, “How do I become an 
amateur?” Well, there are several ways 

of going about it, and there is a good deal 
of help available from a number of 
sources. In short, you do not need to “go 
it alone”, nor is this recommended.

Obtaining a licence is really a two 
stage affair. First you sit for the

appropriate examination and, if you 
pass, you will be issued with a certificate 
to that effect. Then you make formal 
application for a licence, the certificate 
indicating that you are qualified to hold 
such a licence.

There are three grades of certificate, 
corresponding to the three grades of 
licence. They are the “Amateur 
Operator’s Certificate of Proficiency” 
(AOCP), the “Amateur Operator’s 
Limited Certificate of Proficiency” 
(AOLCP), and the “Novice Amateur 
Operator’s Certificate of Proficiency” 
(NAOCP).

By far the best approach, if feasible, is 
to join a local club. Most clubs conduct 
courses leading up to the exam, with trial 
examinations to test your progress, and 
lots of help and advice from those who 
have already been there.

In any case, the first thing to do is to 
write to the Department of 
Communications in your capital city and 
ask for a syllabus and sample 
examination papers for the appropriate 
grade certificate. These are available 
free.

Also available from the Department is 
“The Amateur Operator’s Handbook” 
which contains the regulations under 
which an amateur station must operate, 
and on which you will be examined. 
Previous copies cost $3.60 posted, but a 
new edition is being prepared and you 
will need to refer to the Department for 
details of availability and price. If a copy 
is not immediately available, a club or 
individual amateur may be able to help 
out on a temporary basis.

This material should provide a good 
indication of the standard required and 
what line of study to follow. All amateur 
exams are now of the “multiple choice” 
type, rather than the essay type of a few 
years ago. Most people find these easier 
to handle than the essay type, even when 
they know the subject thoroughly.

But don’t be complacent. These exams 
can contain, if not trick questions, at 
least tricky ones. Make sure you read the 
questions carefully and really understand 
what is being asked.

Having determined what is required it 
is then a matter of methodical study. 
Two main reference books are normally 
recommended: the “Radio Amateur’s 
Handbook”, by the American Radio 
Relay League (ARRL); and the “Radio

44 ELECTRONICS Australia, November, 1984



amateur radio

The Wireless Institute Civil Emergency Network (WICEN) is a group of amateurs trained to 
provide emergency communications in times of disaster. Shown above is an emergency control 
station set up during an exercise.

Some of the novice course study material 
available from the Wireless Institute, and 
discussed in the text.

Communication Handbook” by the 
Radio Society of Great Britain (RSGB). 
Clubs which provide courses may have 
these available on loan. Another useful 
book is “A Guide to Amateur Radio”, 
written by Pat Hawker and published by 
the RSGB. (This was reviewed in the 
May 1983 issue of EA.)

For those who, because of isolation or 
other reasons, cannot enlist the aid of a 

club, a correspondence course and study 
material is available from the Wireless 
Institute of Australia. The 
correspondence course is designed to 
cover the AOCP and AOLCP, while the 
study material is designed for the 
NOACP (novice) candidate.

Since the theory and regulations 
exams are the same for the AOCP and 
AOLCP, the same course is used for 
both. The course is divided into three 
sections and a candidate may purchase 
the whole course at once, or take the 
three sections successively, as is 
convenient. The current format of the 
course is A4 size pages held in a comb 
binding for easy handling.

Stage (1) consists of approximately 148 
pages; stage (2) 210 pages; and stage (3) 
190 pages. These stages are further 
broken up into a total of 46 lessons. They 
cover a full range of examination 
subjects, starting with basic electrical 
theory and progressing to the theory of 
radio receivers and transmitters, 
propogation and antenna systems, VHF 
techniques, and basic test equipment.

All lessons include a list of essay type 
questions to assist the student in 
assessing how well he has understood the 
lesson. In addition, there is a series of 
multiple choice questions, similar to 
those used in the DOC examinations 
which, again, are designed to help the

Instruction by TV
Another, rather novel, source of 

instruction is available to favourably 
located Sydney TV viewers. The 
Kenwood Radio Club and the 
Gladesville Radio Club jointly 
operate an amateur TV transmitter 
in the UHF band on 579.25MHz 
(vision), close to channel 34 on a 
UHF tuning dial. It should be 
receivable on any UHF TV 
receiver, within range of the 
transmitter.

The availability of amateur signals 
on commercial TV sets is possible 
because the commercial UHF band 
is split into two sections, band IV 
from 526 to 582MHz and band V 
from 614 to 814MHz. The 576 to 
585MHz amateur band is sand
wiched in between these two and 
actually overlaps band IV slightly. 
Since almost all UHF tuners can 
tune right across these bands, 
amateur stations can also be 
received.

The transmitter is only a modest 
power unit and its current location 
at Lane Cove restricts its useful 
area somewhat. However plans are 
under way to shift it to a much 
higher location in the North Sydney 
area, not far from the commercial 
TV sites, and fit it with a higher gain 
antenna. This should increase its 
range considerably.

Instructional programs are 
transmitted each Wednesday 
night, commencing at 7.30 (test 
pattern at 7.00), and run until about 
10.00. Other amateur TV transmit
ters are operating on this channel 
in Adelaide, Melbourne, and 
Wagga. 

-
student pinpoint his weak spots, as well 
as making him familiar with the 
examination standard.

The answers to these questions are 
returned to the Course Supervisor who 
assesses them and returns them to the 
student with whatever comments are 
appropriate, particularly where the 
student may appear to be on the wrong 
track. Additional advice is also available 
to a student who admits to some kind of 
“block” in grasping a particular principle.

There is no time limit on the course,
ELECTRONICS Australia, November, 1 984 45



AMAZING COMPACT DISC
DIGITAL AUDIO PLAYER

Tandu
electronics!

Tandy introduces the ultimate in Stereo Sound 
at a Breakthrough Price

[TANDY
Radio
Shaek

59995
■ Revolutionary Laser Pickup Reads the Music from 12cm Discs 

That Play Up to One Hour, Are Noise-Free and Never Wear Out
■ Tri-Spot Pickup Servo System for Absolute Tracking Accuracy

It’s the state-of- 
the-art in stereo 
technology, yet so 
incredibly easy to 
use! Place a disc 
in the drawer and 
push a button for 
automatic play.

Realistic CD-1000. Let Tandy introduce you to a remarkable new type of disc player 
with sound so astoundingly pure that you must hear it to believe it. Com pact digital 
audio discs, also called CDs, play without “pops” or surface noise. There is no 
audible distortion. No rumble. No acoustic feedback. Dynamic range is nearly as 
wide as that of a live performance. And wow and flutter are virtually non-existent! 
The Realistic CD player reads the digital information on the discs with a beam of 
laser light and a sophisticated electronic eye. Because there’s no stylus, there’s 
no wear, so the life of a compact disc is practically forever. But that’s only the 
beginning. The player’s built-in computer gives you rapid access to any point on 
the disc and many easy-to-use programming options. Just place a CD in the drawer 
and press the open/close button for totally automatic play. Or use the soft-touch 
buttons to program up to 15 selections you want to hear, in any sequence you 
desire. Auto-search feature takes you to the beginning of the next selection or 
restarts the selection that’s playing. A fluorescent display shows you exactly 
where the laser beam is by indicating track number, index number, minutes and 
seconds left to play, and mode. Pushbuttons for fast-forward and fast-reverse, 
stop/clear and pause. Works with any stereo system that has aux or tape-in jacks. 
Come in and discoverthe ultimate in stereo! 42-5000 ....................................... 599.95

COMPACT DISC—THE FUTURE IS NOW!

The compact disc is as close as you can 
get to the original performance. Musical in
formation is translated into a digital code 
that lies beneath the disc’s transparent 
surface. The player reads the disc with a 
laser beam and translates the code back 
into analog form for reproduction. There's 
no loss of signal quality. Sound is clean 
and clear. It’s the audio miracle you’ve 
been waiting for!

SENSATIONAL SPECIFICATIONS
Frequency Response: 5 to 20,000 Hz ± 
0.5 dB. Signal-to-Noise Ratio: 92 dB 
Dynamic Range: 92 dB. Channel Separ
ation: 90 dB. Harmonic Distortion: 
0.004%. Wow and Flutter: Unmesur- 
able (quartz crystal locked). Size: 8.3 x 
32 x 30cm.

Musical Spectaculars on Realistic® Compact Digital Audio Discs — Only $1995

Discover the pure audio pleasure 
of compact disk technology from 

the moment you take it home!

A. Pure Classics. The brilliance and power of the 
world’s greatest masterpieces. Works by Ravel, 
Beethoven, Korsakoff, De Falla and Khatchaturian 
are fully revealed by the miracle of true digital recor
ding. It will leave you breathless. 51-5001 ........ 19.95
B. First-Class Jazz. The legendary greats display 
their amazing talents in this true digital showcase. 
Basie, Ella Fitzgerald, Clark Terry, Milt Jackson, 
Oscar Peterson, Freddie Hubbard, Dizzy Gillespie.
51-5002 ............................................................ 19.95
C. Big-Screen Sound. A soundtrack spectacular in 
your living room! Music from The Empire Strikes 
Back, Robin Hood, Brainstorm. North by Northwest, 
Star Wars, King’s Row, Return of the Jedi and more. 
51-5003 ............................................................ 19.95



Introduction to amateur radio
enabling the individual student to 
progress at whatever rate is convenient 
in relation to his domestic commitments, 
employment, school work, etc. 
Enrolments are accepted at any time. 
And, while study time may vary, it is 
suggested that the beginner will need 
around 12 months solid application.

As the course is designed to meet the 
amateur examinations standards it does 
not involve advanced theory or 
mathematics. On the other hand it is 
regarded as more than adequate to meet 
DOC requirements.

Morse code training is by means of 
tapes which may be hired, as required, 
from the same source. They are available 
in a variety of word speeds. The W1A 
also provides a Morse session in the 
3.5MHz amateur band (3.550MHz) at 
7.30pm EAST each evening, generated 

at volunteer stations throughout NSW 
and should be audible on shortwave 
receivers in most parts of the state. It is 
sometimes followed by a session from 
South Australia.

Also available, mainly for limited 
licensees, is a continuous Morse service, 
at varying speeds, provided by the 
Hornsby Radio Club, in Sydney’s 
northern suburbs, on 147.4MHz. There 
is a proposal to put this on 3.5MHz if a 
clear channel can be agreed upon.

Details may be obtained by writing to: 
The Course Supervisor, Wireless 
Institute of Australia, NSW Division, 
PO Box 1066, Paramatta, NSW, 2150.

For the Novice student the approach 
is slightly different. The WIA (NSW 
Division) Education Service has available 
a Novice Course Kit designed to provide 
a basis for self-study. There is no backup 

service, as with the correspondence 
course just described, but the books are 
designed to assist the reader in assessing 
his own progress and grasp of the 
subject, mainly by the provision of 
revision questions at the end of chapters.

The Novice Course Kit consists of two 
Morse code tapes and several books. 
These include “The Amateur Operator’s 
Handbook”, “Into Electronics”, “Novice 
Electronics”, “1000 Questions”, 
“Learning Morse Code”, and a handbook 
explaining how to use the kit.

“Into Electronics” is best described as 
being aimed at the completely raw 
beginner, starting with basic electrical 
DC circuits and progressing through 
basic principles to transistors, test 
instruments, and radio receivers. The 
style is light but informative.

“Novice Electronics” is a larger book

Below are a few sample questions from the Depart
ment of Communications syllabus for the AOCP 
and AOLCP theory exam, and the regulations for 
all three exams. There are many more questions in 
the actual syllabus.

AOCP & AOLCP Theory
When two resistors are connected in series:
(a) they must both have the same resistance value
(b) the voltages across each resistor must be the same
(c) they must have different resistance values
(d) the current through both resistors is the same

The time constant of a 500 microhenry inductor and a 
resistor of 20 ohms is:
(a) 0.01 microsecond
(b) 0.25 microsecond
(c) 1 microsecond
(d) 25 microseconds

Which of the following is not able to be determined by using a 
dip oscillator?
(a) resonance
(b) inductance
(c) capacitance
(d) resistance

A capacitance of .025 microfarad is the same as:
(a) 25 picofareds
(b) 250 picofarads
(c) 2500 picofarads
(d) 25,000 picofards

A laminated iron core reduces eddy-current losses because: 
(a) the laminations are stacked vertically
(b) the laminations are insulated from each other
(c) the magnetic flux is concentrated in the air gap of the core 
(d) more wire can be used with less DC resistance in the coil

With 200 volts applied across five 50 ohm resistors in parallel, 
the current in each resistor will be:
(a) 0.8 ampere
(b) 4 amperes

(c) 8 amperes
(d) 14 amperes

Which of the following would most likely be used in a remote
ly tuned, solid-state "VFO"?
(a) hot-carrier diode
(b) varactor diode
(c) pentode
(d) thyristor

These questions were taken from a sample paper of 50 ques
tions of a similar standard. Time allowed 1 Vz hours.

Regulations
The distress call sent by radiotelegraphy comprises: 

(a) SOS SOS SOS de VK3AA VK3AA VK3AA 
(b) CQ CQ CQ SOS de VK3AA VK3AA VK3AA 
(c) SOS de VK3AA
(d) SOS SOS SOS CQ CQ CQ de VK3AA VK3AA VK3AA

Wide-band television transmission or reception of images 
may be undertaken only in amateur bands above:
(a) 52-54MHz
(b) 420-450MHz
(c) 144 148MHz
(d) 28-29.7MHz

On which frequency is the distress call, for telegraphy, nor 
mally heard?
(a) 145.60MHz
(b) 14.20MHz
(c) 27.15MHz
(d) 500kHz

What is the "Q" code abbreviation for — "send each word or 
group twice"?
(a) QSB
(b) QRW
(c) QRZ
(d) QSZ

These questions were taken from a sample paper of 30 ques
tions of a similar standard. Time allowed 30 minutes.
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STATE OF THE ART
HIGH TECHNOLOGY
EQUIPMENT

DIGITAL CODE SQUELCH
TS-711A 
2M ALL-MODE TRANSCEIVER

IE! EFE Œ5 íE3 FBI

âs^âã

TR-2600A 
2M FM HANDHELD 
TRANSCEIVER

DIGITAL SYSTEMS LINKING*

GET WITH THE NEW 
TECHNOLOGY - 

GET WITH 
KENWOOD
*4 vailable on request only.

TS-811A 70 CM ALL-MODE TRANSCEIVER

TM-211A 2M FM MOBILE TRANSCEIVER

pEj 
rn

KENV/OOD íM

TRIO-KENWOOD (AUSTRALIA) PTY. LTD
(INCORPORATED IN N S W )
4E WOODCOCK PLACE, LANE COVE, SYDNEY, N.S.W. 2066.
Ph. (02) 4281455.

VIC:

YOUR DEALER BELOW WILL GUARANTEE SATISFACTION
TAS:

NEW SOUTH WALES
TRIO-KENWOOD (AUST.) P/L - 4E WOODCOCK PLACE. LANE COVE (02) 428 1455
EMTRONICS - 94 WENTWORTH AVENUE. SYDNEY (02) 211 0988
WASSIL ELECTRICAL - 71 SUMMER STREET. ORANGE (063) 62 6249
STOCKMAN & HIGGINS - BYRON STREET. INVERELL (067) 22 1300
ELECTRON 2000 - 3 ELIZABETH STREET. TIGHES HILL. NEWCASTLE (049) 69 6399
MACELEC PTY LTD. - 99 KENNY STREET. WOLLONGONG (042) 29 1455
E&K COMMUNICATIONS - 14 DUTTON STREET. DICKSON A CT (062) 49 6437
DX ENGINEERING - 5 JASMINE STREET. PORT MACQUARIE (065I 82 0175
LAND LINK - MULLALEY ROAD. GUNNEDAH (067) 42 2838
LAND LINK - 61 BARNES STREET. TAMWORTH (067) 65 4622
FRANK BOUNDY - LISMORE (066) 86 2145

QLD:
S.A. &

NT:
W.A.:

INTERSTATE
EASTERN COMMUNICATIONS - 168 ELGAR ROAD. BOX HILL (03) 288 3107
PARAMETERS PTY LTD - 53 GOVERNOR ROAD. MORDIALLOC (03) 580 7444
BRIAN STARES - 11 MALMSBURY STREET. BALLARAT (053) 39 2808
SUMNER ELECTRONICS - 78 KING STREET. BENDIGO (054) 43 1977
HOBBY ELECTRONICS - 477 NELSON ROAD, MT NELSON (002) 23 6751
GELSTON ELECTRONICS - SUMMER HILL (003) 27 2256
WATSONS WIRELESS - 72 BRISBANE STREET. HOBART (002) 34 4303
ADVANCED ELECTRONICS - 5A THE QUADRANT. LAUNCESTON (003) 31 7075
MARINE & COMMUNICATION - 19 CHARLES STREET, LAUNCESTON (003) 31 2711
VK. ELECTRONICS - 214 MOUNT STREET. BURNIE (004) 31 7733
MITCHELL RADIO CO - 59 ALBION ROAD. ALBION (07) 57 6830

INTERNATIONAL COMMUNICATIONS SYSTEMS PTY LTD. - 8 NILE ST. PORT ADELAIDE (08) 47 3688 
ARENA COMMUNICATIONS SERVICES - 642 ALBANY HWY, EAST VICTORIA PARK (09) 361 5422 
TRI-SALES - CNR NEWCASTLE & CHARLES STREETS, PERTH (09) 328 4160
WILLIS ELECTRONICS - 445 MURRAY STREET. PERTH (09) 321 2207
BAY RADIO - 18 BANKSIA STREET. BUNBURY (097) 21 2236
RON DENT - 115 PATON ROAD. SOUTH HEADLAND (091) 72 1112
FORD ELECTRONICS - 209 HANCOCK STREET. DOUBLE VIEW (09) 446 4745
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Introduction to
amateur radio

W.I.A. (NSW DIVISION)
EDUCATION SERVICE

Amateur Radio Study Material
which more or less takes over from “Into 
Electronics”, recapping some of the 
material, sometimes in greater depth, but 
primarily orientated towards the 
amateur scene and the examination 
requirements.

“1000 Questions” is, as its name 
implies, just that; a set of 1000 questions 
of the type encountered in a DOC 
examination. They are grouped under 16

subject headings — “Electrical Laws and 
Circuits”, “Semiconductor Devices”, 
“HF Transmitters”, etc — with the 
answers at the end of the book. Any 
student who understands all these 
questions — or even most of them — 
should have little difficulty in coping 
with a DOC exam.

Further details from the WIA 
Education Service, NSW Division, PO

Below are a few sample questions from the Department of 
Communications syllabus for the NOACP theory exam. 
There are many more questions in the actual syllabus.

Novice theory
An SWR meter measures the standing wave ratio on a transmission line by 

comparing:
(a) the voltage at the ends of the antenna to the voltage at the jeed point
(b) the ratio of the maximum voltage to the maximum current in the antenna
(c) the power fed to an antenna to the power reflected back from the antenna 
(d) the ratio of the maximum voltage to the maximum current in the transmis
sion line

The resonant frequency of an inductor and a capacitor connected in parallel 
may be determined by using a:
(a) signal generator
(b) frequency meter
(c) grid dip oscillator
(d) cathode-ray oscilloscope

Three resistors, each of value 24 ohms are connected in series. What is the 
total resistance value of this combination?
(a) 24 ohms
(b) 72 ohms
(c) 8 ohms
(d) 48 ohms

When tuning the output circuit of a vacuum-tube radio frequency power 
amplifier stage, resonance will be indicated by a meter in the anode circuit 
when the meter reads:
(a) the maximum current
(b) the minimum current
(c) zero current
(d) full scale deflection

A permanent-magnet moving-coil meter may be used to measure the direct 
current (DC) drawn by a radio receiver, provided that the meter is: 
(a) in series with a multiplier resistance
(b) shunted by a resistor
(c) connected in series with a capacitor
(d) connected in series with a silicon diode

The function of a doubler stage in a transmitter is to:
(a) double the frequency of the previous stage
(b) allow push-pull transistors to be used to increase efficiency
(c) enable two final stages to be fed by the one oscillator
(d) act as an impedance doubling device

These questions were taken from a sample paper of 50 questions of a similar 
standard. Time allowed 1 hour.

THE ONLY COMPLETE NOVICE 
SELF STUDY KIT

$23 posted. $20 bulk
Kit includes Into Electronics, Novice 
Electronics, 1000 Questions, 2 code 
tapes and Morse Text, Novice Handbook 
including syllabus and the DOC Regulations 
Manual.

SCHOOLS AHO CLUBS - TRY THESE TEXTSII
INTO ELECTRONICS — A basic theory 

text. $3.50 posted. $2.50 bulk.
100 PROJECTS — A collection of clearly 

presented projects, ideal for beginners. 
$3.50 posted. $2.50 bulk.

LEARNING MORSE CODE PACK — Two 
C60 Morse Cassettes with 80 
programmed steps keyed to a 
comprehensive text — the quickest path 
to Novice Standard. $8.50 posted. 
$6.00 bulk.

MORSE CODE CASSETTES — Options 1 
and 2 for Morse Pack and Morse tapes 
at any speed from 4 to 18 wpm — 
please specify speed. $2.50 posted.

NOVICE ELECTRONICS — A follow on text 
from Into Electronics, to form a 
complete Novice Theory Course. $3.50 
posted. $2.50 bulk.

1000 QUESTIONS AND ANSWERS FOR 
NOVICE CANDIDATES — A text of 
typical Novice Theory and Regulations 
questions on the new syllabus — a must 
for all candidates $3.50 posted. $2.50 
bulk.

500 QUESTIONS AND ANSWERS. This 
text serves to bridge the gap between 
Novice and Full Call exam standards. 
$3.00 posted. $2.00 bulk.

Please Note: The first price is post paid by 
us. Bulk = 10 and over copies (plus 
postage). All material is written by 
Australian teachers and is commercially 
printed.
These services are provided on a voluntary 
basis by Amateurs keen to help newcomers 
to Amateur Radio in a non-profit manner.

ORDER FORM

To: G. HOOK
W.I.A. EDUCATION SERVICE
PO BOX 262, RYDALMERE, NSW 2116

Please supply

□ Novice Study Kit S23.00
□ Into Electronics $3.50
□ 100 Projects $3.50
□ Morse Code Pack SB.50
□ 500 Questions $3.00

the items ticked:

□ Morse Tapes
Speed wpm $2.50

□ Novice Electronics $3.50
□ 1000 Questions $3.50

NAME;

ADDRESS
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J ® Iff* I but you’ll think all I your Christmasses have 
aZ|K ! come at once if you buy your 

' new Yaesu from Dick Smith
Electronics before Christmas! 
Why?

Dick Smith Electronics GUARANTEES to 
match any genuine, advertised price* on Yaesu 

amateur equipment between now and 
Christmas.

So why take chances elsewhere with •backyarders' 
when you can get the same — or better — price 
from Dick Smith Electronics and get all the Dick 
Smith Electronics advantages:
• Genuine authorised Yaesu distributor/importer 

for Australia
• Genuine equipment, intended for Australia, 

with Australian cables, manuals, etc
• Stocks held in our central warehouse and 

available at all stores
• Full 12 month parts and labour guarantee
• Full service back-up with huge spare parts 

inventory and trained technicians
• And there's a Dick Smith store near you (or 

you can use our famous — reliable — 
DSXpress order service!)

exclusive to

ELECTRONICS
• 51 stores throughout Australia
• Credit terms to approved applicants through Custom Credit
• Bankcard. Visa, personal cheque . . . and yes. we still accept cash' 

*1 his oiler does not apply where the advertiser does not have the grxxis in stock or to other sellers of 
Yaesu equipment, (heir employees or agents and only applies to Australian advertisements. Where an 
adk ertiscmenl appears ollcring a low price and the advertiser has no intention to supply gix>ds at that 
price, we suggest you lodge a complaint to the 1 rade Practices Commission under section 56f I ) or 
>6(2) ol the Trade Practices Act.

See Insert for Store Addresses.
ELECTRONICS Australia, November, 1 984 A855/JL50



Introduction to amateur radio
Box 1066, Paramatta, NSW, 2150.

Another useful book for the novice 
student is “The Novice Operators’ 
Theory Handbook”, written by Graham 
Scott (VK3ZR) and Sandy Brucesmith 
(VK2AD), and published by Locum 
Advertising, North Sydney, NSW. (This 
book was also reviewed in the May 1983 
issue of EA.)

All this adds up to a very substantial 
amount of literature; more than enough 
for the job if the student is prepared to do 
his part. The most important thing to 
appreciate when undertaking a course of 
study like this, in preparation for an 
exam, is the need to understand the 
subject. There is no future in simply 
attempting to memorise the text, or to 
memorise questions from the sample 
given. Examiners are too smart to be 
fooled like that.

If a basic principle — like Ohm’s law, 
impedance, resonance, or something 
similar — cannot be grasped, don’t skip 
it; stick with it until you are sure you 
understand it. A good guide is to try 
explaining it to someone else, even if 
only in your imagination. If you can do 
that you should be able to satisfy the 
examiner. And if the going really gets 
tough, don’t be too proud to ask for help.

Ana, finally, when you pass tne exam 
and obtain a licence, comes the job of 
getting on the air. As already mentioned, 
commercial equipment is almost 
universal these days, the main problem 
being to make a selection from the vast 
array of units available. This is where the 
club atmosphere, and the chance to talk 
to other amateurs, will prove most 
valuable.

Don’t rush in. Pay attention to what 
others have to say. Most commercial 
equipment is of high quality and will 
work to specifications. The main decision 
to be made concerns the performance 
and facilities you require — and can 
afford.

Don’t imagine that you have to spend 
a fortune in order to get started, or that 
spending twice as much will give you 
twice the performance. Ask yourself 
whether you really need umpteen 
memories, elaborate scanning systems, 
and the like. Experience suggests that 
many such fancy facilities are seldom 
used after the novelty has worn off.

Clubs frequently hold auction or 
similar sales and these can often provide 
a source of equipment and accessories at 
very reasonable prices. Owners often sell 
their equipment for no other reason than 
that it is no longer adequate for their 
needs — it is too small, or lacks certain 
facilities, modes etc. Yet it is still 
perfectly suitable to get a beginner on the 
air.

One approach, which has much to 
recommend it both technically and 
economically, is to assemble your 
equipment from a kit. Such kits are 
usually better value than the ready-made 
equivalent, and at least approach the 
“home brew” concept with its bonus of 
experience.

Two kits have been described in this 
magazine in recent months, both from 
Dick Smith Electronics. One was a UHF 
Transceiver (September, October, 
November, 1983), and the other a VHF 
Transceiver (June, July, 1984). An HF 
transceiver kit is also available in the 
Heathkit range, handled by Warburton 
Franki.

Another alternative, suitable for either 
of the Morse licences, is to build a Morse 
(CW) only transmitter. Whereas phone 
transmitters, particularly in the SSB 
mode, are complicated to build, and 
expensive to buy, a simple CW 
transmitter can be built from a handful 
of components, many of which could be 
salvaged from an old valve type TV set.

Such a transmitter need not be 
elaborate or powerful and, in fact, the 
novice licensee could probably approach 
his full legal power with such a set. But, 
in any case, international contacts can be 
made with such simple equipment and 
can provide a lot of satisfaction and 
valuable experience.

Let the buyer 
beware

When buying a piece of amateur 
equipment, such as a transceiver, 
make sure you deal with a well 
established and reputable firm. 
Among other things make sure that 
the firm can provide service back
up and spare parts should they be 
required. And make sure that this is 
genuine, not just lip service to the 
concept.

A reputable firm will also ensure 
that any items they sell are suitable 
for the Australian market; that they 
cover the Australian amateur 
bands, rather than those of another 
country; that, if mains operated, 
the cables, plugs, transformers, 
etc conform to Australian safety 
standard; and that the instruction 
manual is written in English.

Be wary of any organisation 
which advertises a cut price, car
ries very little stock, and is in
variably “out” of the item you 
nominate, but can get it “in a cou^ 
pie of weeks”. The item could well 
suffer any or all of the above pro
blems, or even more.

An amateur satellite, OSCAR 6. Launched 
in 1972, it carried a two-metre to 10 metre 
repeater and two beacons. It operated 
satisfactorily for several years and provided 
invaluable experience.

Naturally, there is rather more to 
getting on the air than simply acquiring a 
piece of equipment. There will be an 
antenna to build or buy, and erect. There 
may be a power supply or battery needed 
to power the transceiver if it does not 
have its own, and so on, according to the 
equipment, grade of licence, and bands 
involved.

There are also on-air considerations. 
Correct operating procedure, courtesies, 
conventions, etc, to be observed. Any 
student who has had the advantage of a 
club or group atmosphere will probably 
have acquired most of this knowledge. In 
any case, it is a good idea to listen for a 
while, before taking the final plunge.

And that more or less sums up the 
amateur scene from the student’s point 
of view. The grade of licence you elect to 
study for, and the way you go about it 
will depend on your personal 
inclinations, the facilities available in 
your area, and the time you can 
reasonably devote to your studies.

No two people are likely to tackle it in 
the same way but, hopefully, all will 
achieve the same end result; one of the 
three certificates and licences which will 
open up a whole new world of 
communications, practical technology, 
and friendships with people of like 
interests. It is a very worthwhile 
ambition and, in years to come, you will 
look back and realise the vast amount of 
technical knowledge you have acquired, 
relatively painlessly, which you would be 
unlikely to have accumulated in any 
other way.

Good luck with your efforts.
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Active crossover 
for hifi systems

Build this electronic crossover for home hifi and 
sound reinforcement use. It features low noise 
and distortion, and provides plenty of flexibility 
in the selection of crossover frequencies.
by ANDREW LEVIDO design by JEFF SKEEN

Today’s trend in professional sound 
reinforcement is toward high quality 
reproduction. Because of the superior 
sound and flexibility it affords, bi- and 
tri-amplification has all but completely 
replaced conventional speaker-amplifier 
systems using passive crossover 
networks.

In a bi-amplified system, the signal 
from the pre-amp or mixer is split into 
two frequency bands by an active 
crossover network. Each band is then 
amplified separately and fed to its 
particular loudspeaker. A tri-amped 
system is similar, except the incoming 
signal is split into three bands rather than 
two. The electronic crossover described 
here is designed to perform this 
frequency dividing function.

Because they use a separate power 
amplifier for each individual frequency 
range, bi- and tri-amplified systems make 
it possible to get much higher power 
output than is possible with conventional 
passive crossover networks. This is partly 
because a passive crossover network 
dissipates a considerable amount of the 
amplifier’s power and also because the 
lower frequencies tend to “use up” most 
of the available amplifier power, leaving 
little for the higher frequencies.

The electronic crossover allows you to 
use separate amplifiers for each 
frequency band, so you can optimise the 
power supplied to each speaker. In 

addition, each band has an output level 
control, so the crossover is able to 
perform a primary equalisation function.

In the home situation, where high 
power levels are not of primary 
importance, other advantages of the bi- 
or tri-amplified system come to the fore. 
In particular, because there is no 
complex passive network between the 
amplifier output and the loudspeaker, 
the amplifier sees a less complex load 
impedance. This leads to improved 
damping, especially at low frequencies.

Another advantage of this type of 
system over the conventional set-up is 
the ability to match different 
loudspeakers. This is normally done 
using L-pad type attenuators which are 
very inefficient and can only be used at 
moderate power levels. The electronic 
crossover is able to perform this 
matching function before the power 
amplifiers, a much more satisfactory 
arrangement.

The crossover described here is ideally 
suited for both in-home and professional 
use. The signal to noise ratio of the 
prototype was better than 90dB referred 
to 1 volt, with all level controls set to 
maximum. Distortion was measured at 
below 0.003% on all settings. See the 
accompanying specification panel for 
further information on the performance 
of the prototype.

The EA Electronic Crossover is a 

stereo unit, with the front panel controls 
affecting both channels equally. It is 
assembled in an attractive black rack
mounting case measuring 430 x 254 x 
44mm (W x D x H). The front panel of 
our prototype was screen printed, giving 
a professional-looking finish that would 
not look out of place in the home, or in 
an amplifier or effects rack.

The EA crossover provides for either 
two or three-band operation, with each 
of the crossover points being adjustable. 
Each output band is provided with a 
level control, and an input level control is 
provided. A mains power switch and an 
indicator LED are also included on 
the front panel. The rear panel accom
modates the RCA type input and output 
connectors.

The left hand switch sets the lower 
cut-off frequency of the low frequency 
band. This cut-off can be set to either 40, 
30 or 20Hz or switched out altogether, 
allowing flat response down to DC. The 
centre switch sets the crossover 
frequency between the low and the mid 
bands. The frequencies available are 
500Hz, 800Hz, 1kHz and 1.5kHz.

The righthand switch sets the 
crossover points between the mid and 
the high bands. The crossover 
frequencies available are 2kHz, 3kHz, 
4kHz and 5kHz. If the electronic 
crossover is being used in the “2 way” 
mode this crossover point is bypassed, 
and the mid band extends beyond

We estimate the current cost of 
parts for this project to be

$200-$220
This includes sales tax.
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Interior of the finished unit. Wiring data for the pots are given in the accompanying drawings.

20kHz. Thus, for two way operation, the 
two channels used are the mid and the 
low bands.

How it works
The basis of this design is an arrange

ment of high and low pass filters. Butter
worth filters have been chosen for this 
application because of their flat 
amplitude characteristic in the passband. 
Third order filters have been used to pro
vide an 18dB per octave rolloff. Using 
filters of this order is convenient since 
they can be implemented using only one 
op amp.

In our design the filter cut-off frequen
cies are made adjustable by switch selec
tion of the resistors.

Now let’s have a look at the complete 
circuit diagram. Only one channel is 
depicted although the equivalent ICs in 
the other channel are shown in brackets, 
within the op amp symbols. For exam
ple, the input buffers in each channel are 
IC la and IC4a.

Low noise FET-input op amps are us
ed throughout. The IC line-up consists of 
four quad op amps (LF347 or TL074) 
and one dual op amp (LF353 or TL072).

The input signal is buffered by IC la 
and fed to each of the three filter chan
nels. The low frequency channel consists 
of a high pass filter (IC lb) controlled by 
S3. This switch also has a bypass position 
which allows a response down to IX?. 
This is followed by a low pass (IClc)

Specifications
Signal to noise ratio (at IV)
High (10kHz) 93dB
Mid (1kHz) 93dB
Low (800Hz) 93dB
Distortion (at 1V)
High (10kHz) <.003%
Mid (1kHz) <.003%
Low (100Hz) <.003%
Crosstalk (referred to 1V)
High (10kHz) -56dB
Mid (1kHz) -65dB
Low (100Hz) -91dB

filter which defines the upper corner fre
quency of the low (bass) channel. The 
corner frequency IClc is controlled by 
S4e, c and a.

The high pass filter (IC2c) which 
defines the lower corner of the mid band 
is also controlled by S4 and, because 
these filters are designed to have the 
same corner frequencies, changing the 
switch position is complementary and 
has the effect of moving the crossover 
frequency. IC2c is followed by a low-pass 
filter (IC2d) controlled by S5 (j, h and e). 
S2, the two/three-way switch, is con
nected so that when it is in the two-way 
position low-pass filter IC2d is bypassed.

The high frequency channel consists 
only of a high pass filter, IC2a, which is 

ganged with the low-pass filter in the mid 
band to provide the adjustment of the 
crossover point between these two 
bands.

Potentiometers VR2, VR4 and VR6 
are each followed by an output buffer 
consisting of an op amp connected as a 
non inverting amplifier. Each of these 
output buffers has a trimpot to allow the 
gain to be adjusted. This adjustment is 
provided to compensate for any small dif
ferences in passband gain between the 
filters.

The power supply is a fairly conven
tional design using two half-wave rec
tifiers to derive a positive and a negative 
supply rail from a single secondary win
ding. These rails are filtered, and 
regulated by 7812 and 7912 3-terminal 
regulators. The power indicator LED is 
run from the negative supply via a 1.2kQ 
resistor. The supply rails are decoupled 
by 0.1 mF capacitors at a number of 
places throughout the circuit.

Construction
Although this project is not com

plicated in terms of the electronics, the 
construction involves a large amount of 
wiring and is very time-consuming. The 
first step in construction is to drill the 
holes in the metalwork if this is not 
already done. The front panel artwork 
gives the location of the holes for the 
pots and switches, and the blank circuit 
board can be used as a template for
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While a lot of components have to be fitted to the board, their locations are clearly shown on the overlay diagram.

PARTS LIST
1 PCB, code 84ac11, 141 x 

231 mm
1 rack mounting case 430 x 254 

x 44mm (W x D x H)
1 mains transformer, 12V at 

150mA, 2851 or equivalent
1 SPDT miniature toggle switch
1 DPDT miniature toggle switch
3 Lorlin RA series rotory switch 

bodies
8 Lorlin RA series 4 pole 4 

position switch wafers
7 knobs
1 mains cord and plug
1 cable clamp
1 grommet
1 3-way barrier strip
180 PC stakes
3 metres 10-way rainbow cable
1 6-way RCA socket panel
1 2-way RCA socket panel

Semiconductors
4 LF347, TL074 quad op amp
1 LF353, TL072 dual op amp
1 7812 positive 3-terminal 

regulator
1 7912 negative 3-terminal 

regulator

1 3mm red LED

Capacitors
2 lOOO^F 25VW PC electrolytic 
2 100/zF 16VW PC electrolytic 
6 0.22/zF polyester
4 0.1 pF monolithic
4 ,056gF polyester
10 ,022/zF polyester
6 .01 pF polyester
4 ,002^F polyester 
4 .001 pF polyester
Resistors ('AW, 1 % tolerance) 
2 x 180kQ, 2 x 120kQ, 2 x 91 kfi, 2 x 
75kfi,2 x 43kfi,2 x 39kQ,2 x 36kfi, 
4 x 27kfi, 2 x 24ki2, 8 x 20ki2, 2 x 
18kfi,2 x 16kQ,2 x 13kfi.6 x 12kB, 
10x1 Okfi, 8 x 6.8kQ, 2 x 6.2kfi, 2 x 
5.6kfi, 10 x 5.1 kfi, 4 x 3.9kfi, 2 x 
3.6kfi, 6 x 3.3kfi, 2 x 3kQ, 2 x 
2.7kfi, 8 x 2.4kQ, 4 x 2.2kfi, 8 x 
2kfi, 2 x 1,5k0, 2 x 1,3k0, 2 x 
1.1 kQ. 2 x 910fi
Resistors (% W, 5%)
6 x 5.6kfi, 6 x 1.2kQ. 6 x 100B
Potentiometers
6 x 5kfi miniature vertical trimpots 
3 x 20kfi log dual ganged pots 
1 x 47ki2 log dual ganged pot

Active crossover for hifi systems
These are best made by drilling a series of 
holes and filing out the unwanted metal. 
When all this has been done the RCA 
panels can be mounted, as can the power 
transformer, mains switch and terminal 
block. Wire the mains cable and switch 
according to the wiring diagram. Do not 
install the pots or switches at this stage.

The next task is the assembly of the 
printed circuit board. PC stakes are a 
necessity in this project, and they should 
be mounted first. After this is done 
assemble the board in the normal way. 
Be careful reading the colour codes on 
the 1% resistors; it is easy to make 
mistakes. When the board is assembled 
and checked it can be mounted in the 
case. We mounted the prototype PCB 
using 6mm spacers.

The multipole switches have to be 
assembled before they can be wired. 
Switch three has eight poles (two wafers) 
and switches four and five have 12 poles 
(three wafers). The wafers are stacked up 
on one another and the whole lot are 
secured to the switch body with the 
threaded rods and nuts provided with the 
switches.

Begin the switch wiring with switch 
five. Split the ribbon cable down the cen
tre, and cut each strip into six equal 
lengths. Connect one end of each length
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What’s 4 times as 
powerful as the IBM 
and Apple desktop 

EC.’s, has Lotus 1-2-3, 
word processing, and 
data communications 

capability built-in,
• Q-

and sits on Uncle 
Conrad’s knee?

+IBM is a registered trademark of International Business Machines Corporation. ®l-2-3 and Lotus are 
trademarks of Lotus Development Corporation. +Apple is a registered trademark of Apple Computer, Inc.

LBV 6333 HEP 90388'A
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The Portable.
New from Hewlett-Packard.

The fully functional, truly portable personal computer.
It's a small miracle.
The Portable Personal Computer from Hewlett- 

Packard offers more total memory than most desktop 
models... 656K in fact. That includes 272K of user 
memory. So, The Portable's built-in software can work 
with enormous amounts of data at a much faster rate 
than disc based software.

Lotus 1-2-3,® Memo Maker, Personal Application 
Manager, Terminal Emulation-this serious, built-in 
software is ready to go at the press of a key. Extensive 
Help Screens simplify operation even further. In effect, 
The Portable offers desktop performance in one 
beautiful compact package.

For all its power, The Portable weighs in at 
only 4 kilos, and its exceptional mobility is enhanced 
by long battery life. The rechargeable battery gives you 
around two weeks useage on every charge and even 
shuts itself off and retains all your work if you leave

If you use a Hewlett-Packard Touchscreen PC, 
IBM®PC, XT or an IBM compatible you'll be pleased 
to learn that your desktop and The Portable can talk 
to each other with the simple addition of the Desktop 
Link. Interfacing is extremely easy. In fact, it is 
impossible to interface The Portable incorrectly

With its full-size keyboard and the 16-line by 
80-column screen it's easy to see why The Portable 
presents itself as an outstanding investment.

Meet The Portable and the entire family of 
personal computers, software and peripherals at your 
authorised Hewlett-Packard dealer. Call Hewlett- 
Packard's Personal Computer Group for the dealer 
nearest you.
Melbourne: 8952805 Sydney: 8884492 Brisbane: 304133 
Canberra: 804244 Pertn: 3832188 Adelaide: 2725911

it for a while. Productivity. Not Promises.

fhol HEWLETTWA PACKARD

®IBM is a registered trademark of International Business Machines Corporation. «*1-2-3 and Lotus are trademarks of Lotus Development Corporation.
LBV 6333 HEP 90388/B/R R



Active crossover for hifi systems
to one of the poles of the switch. You 
should end up with 12 pieces of five-way 
ribbon cable connected to the switch. 
Mount this switch in the front panel, and 
begin to connect the wires to the ap
propriate PC stakes, according to the 
wiring diagram. You will need to cut the 
pieces of ribbon cable to a sensible length 
as you go.

Once this is completed, move on to 
wire up switch four in exactly the same 
manner. Switch three is connected dif
ferently to the other two in that not all of 
its pins are used. There are also some 
wire links soldered between some of the 
switch lugs. Use lengths of four- and 
three-way ribbon cable to make these 
connections. This switch can then be 
mounted in the case and the connections 
made to the circuit board in the same 
way as the other two.

The pots and the two-way/three-way 

switch can now be mounted and wired as 
shown in the diagram. Lastly, wire the 
output sockets, the input sockets and the 
transformer secondary. Don’t forget to 
install the front panel LED. When all the 
wiring has been completed it should be 
neatly tied up using a few cable ties. This 
completes construction of the crossover, 
and all that is left to do is to test it and set 
up the trimpots on the board.

To test and set up the crossover you 
will need to use a signal generator and an 
oscilloscope. Feed a signal into one input 
of the crossover and check each output 
in turn with the oscilloscope. Check each 
crossover point by using an appropriate 
input frequency range to confirm that 
the output tapers as it should. Make sure 
that a response is obtained which is 
similar to that shown in the accompany
ing graph. If you find any major dif
ferences between the performance of 
your unit and the expected results, 

recheck the construction, particularly 
the switch wiring. Repeat for the other 
channel.

Set up the output level by feeding in a 
signal in the centre of each band, and ad
justing each output level trimpot for the 
same output signal amplitude. Make sure 
that for this test the front panel pots are 
all set to maximum. Suggested frequen
cies are: low band, 100Hz; mid band, 
2kHz; high band, 10kHz. Note that the 
crossover frequency switches should be 
set so that the band being measured is as 
wide as possible.

Start with the high frequency band. 
Feed in a signal of the appropriate fre
quency and note the output level with 
VR3 in the mid position. Next, feed in a 
signal of the same amplitude as before, 
but of the mid band frequency. Adjust 
VR5 for the same output level as before. 
Similarly, adjust VR7 for the same out-

AN INTRODUCTION TO

DIGITAL ELECTRONICS
Every day, more and more electronic equipment is “going digital” Even 

professional engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in basic digital 
concepts, and An Introduction to Digital Electronics can give you that grounding 
Tens of thousands of people — engineers, technicians, students and hobbyists — 
have used the previous editions of this book to find out what the digital revolution is 
all about.
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Rod Irving Electronics

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance:
P.O. Box 235 
NORTHCOTE 3070

★ 95% of our mail 
orders leave the „ 
same day
★ This month only, 
all orders over $100 
and under 3kg freight 
free! (doesn’t apply 
to account customers)

Mail Order Hotline

(03)481 1436

POSTAGE RATES 
S1-S9.99........... 
$10$24.99 ......  
S25-S49.99 ....... 
S50-S99.99 ....... 
$100-5199........  
$200-5499 ........  
5500 plus ........

. 51.50 

. 52.00 

. 53.00 

. 53.50 

. 55.00 

. 57.50 
510.00

Certified Post for orders 
over $100 included "free”! 
Registered Post for orders 
over $200 included “free"! 
Account orders.from 
schools Govt. Depts., 
Public Cos., gratefully 
accepted. Min. order of 
$20. (or a min. $5 
accounting fee will apply.) 
Comet Road Freight, 
Airmail etc. are extra.

welcome here

HAVE YOU BEEN 
INTO OUR CITY 
STORE???
Conveniently located on 
the edge of the city where 
parking is easy! Over 
4,000sq. ft. of an 
extensive range of 
products and great "in 
store” bargains . . for 
those interested in 
computers we have a 
wide range on display 
upstairs. For good advice 
and a good price, see Rod 
Irving Electronics.

NEW JOINABLE PCB 
MOUNTING SCREW 
TERMINALS

Less than half the price of the 
old ones!
2 way 

Cat. P10542

3 way 

Cat P10543

1-9

$0.50
10+

$0.40

SO.75 $0.65
(please note these are the new 
blue ones)

APPLE JOYSTICKS
Ideal for games or word 
processing.
Fits most 6502 "compatable"
computers.

Cat. C14200 $19.50
PLASTIC LOGIC 
PROBE ENCLOSURE

The technical literature of many 
technical magazines offer 
various diagrams for logic pro
bes. etc. Now you can build and 
use them efficiently within this 
plastic enclosure.

Cat H10095 $11.95
DISK STORAGE
BOXES
25’s or 50’s
Efficient and practical!
Protects your disks from being 
damaged or lost. Solves all 
those hassles of finding "that" 
disk.
A must at these 

Cat. C16025

Cat Ct 6050

RELAY AND

prices . . .

25 Disk Box 

$29.50
50 Disk Box 

$49.50
I BASE

Can carry 10A at 28V DC or 
5A at 240V AC. Supplied with 
Chassis Mounting Socket with 
screw terminals Great for 
school projects and demon
strations. switching DC power 
supplies, central circuits and 
with contacts parallel up to 
20A can be switched
Normally S8.95

Cat S14074

MAGNETIC

This month

$6.95
BULK

The best and by far the 
quickest way to erase tapes, 
cassettes and computer discs! 
Reduces noise levels below 
recorders own erase head 
level. On/off switch located in 
handle. 240V AC operation

Cat C14950 $29.50
10,000uF 75V
ELECTROS

25% more microFarads' 
for those who want a 

powerful amp1

Ideal 

more

1-9 10+

Cat R16587 $1 0.50 $9.00

ELECTRONIC 
CASSETTE 
DEMAGNETISER

Save $2. Rec. retail $19.95
Cat. At0006 This month

$17.95
PHILLIPS SPEAKER 
SPECIAL

Cat. C12030 AD01610 T8

$13.95
Cat. C12040 AD02160 SQ8

$34.95
Cat. C12045 AD70620 MS

$49.00
Cat. C12050 AD12550 W8

$79.00
You don't have to "imagine" 
Phillips quality at these prices!

U.V. TUBES 
NEW!

Fits into standard 20W flouro 
holder Suitable foi Scotchcal. 
Eprom erasing etc. As used in 
ETI Eprom Erasing Kit. 
WARNING: Do not look 
directly into UV Tubes!1 
If ordering by mail please 
include an extra S2 for "SPE
CIAL" packing

Cat. H28600 $24.95
POWERFUL MINI 
DRILL

Featuring a powerful 6000 
r p.m. motor, this lightweight 
(1 13gm) drill is ideal for many 
jobs. Perfect for PCB work' 
Has a 0 8 to 1.2mm chuck and 
1 mrh drill bit
Requires 1 2V 1 AMP (use 
with M19010)

Cat. T12302 $10.95

COMPUTER PAPER

Top quality at a very affordable 

price. Blank 11x9 W, 2.000 
sheet, quality 60gsm bond 
paper.

Cat. C21001

“IBM TYPE”
$29.50

COMPUTER CASING

Give you kit computer a totally 
professional appearance with 
one of these ‘IBM type’ casings. 
Includes room for 2 5’/4 inch 
disk drives and connection 
ports. Dimensions: 49x39x 
15cm.

Cat X11090 $89.00
SUPER HORN 
TWEETER

Requires no crossover and 
handles up to 100W1 
Sensitivity: 100dB/0.5m 
Frequency Response: 3kHz- 
30kHz
Impedance: 8 OHMS 
Size: 96mm diameter

Cat. C12102

(Rec. Retail $12.95) $9.95

VCR COVER

Keep the dust and grit out of 
your expensive VCR. Fits most 
VCR's and is made of heavy 
duty vinyl with a clear plastic 
front. Available in a variety of 
colours: Black. Beige. Brown 
and Silver Grey.
Size: 335(W) x 240(D) x 
80(H)mm

SUPER HORN

Wide dispersion tweeter, 
handles up to 100W 
Sensitivity: 105dB/0 5m 
Frequency Response 3kHz- 
30kHz
Impedance: 8 OHMS 
Size: 145x54mm

Cat. C12103 $12.95

Cat. A15031 $7.95
(Larger^size also available)

BULK CABLE100M 
ROLLS
300 OHM TV Ribbon

Cat. W11220 $10.00
2 Core speaker cable

Cat W11216 $10.00
2 Core shielded

Cat W11214 $30.00

MICRON DATASETTE

For data loading and saving, 
this Micron Datasette suits 
most home computers and 
features tape counter, monitor 
function for audio verification 
and slide volume control for 
output level.

Cat. C14900 $39.50
BLANK DATA 
CASSETTES

MCROMj
cassette! I

Brings out the best in any 
micro! Perfect for the Micron 
Datasette above!

1 -9 10-99 100
$1.10 $1.00 $0.90
Cat. D11141

BULK ‘IC’ SPECIALS
10+ 100+ ’ 1000+

LM 324 $0 70 $065 $060
LM339 SO 70 $065 $060
LM555 $040 $039 $035
LM723 $060 $0 55 $053
LM741 $045 $040 $0.37
LM1458 $080 $0 70 $065
LM1488 $0 60 $057 $0.55
LM1489 $060 $057 $055

CANNON TYPE
AUDIOCONNECTIONS

We've sold 1000’s because of 
their great value!!

3 Pin line male 1-9 1 0+ 
Cat. P10960 $1.90 $1.80
3 Pin chassis male

Cat. P1O962 $1.90 $1.80
3 Pin line female

Cat. P10964 $2.50 $2.10
3 pin chassis female

Cat. P10966 $2.90 $2.20
S100 PROTOCARDS

SAVE $1 0 This month only.
Cat. H19125

Horizontal Buss
Cat. H19125 $29.50
Vertical Buss
Cat. H 19130 $29.50
Pad Per Hole
Cat. H 19135 $29.50

VIDEO GAME 
COVER

DIGITAL MULTIMETER
PUSH BUTTON 
DIALLERS

Keeps dust and grime off the 
unit while not in use!

Cat. A15033 $5.95

YFE YF1100 FEATURES

★ Large, easy to read 3’/? digit 
display.

★ Facilities for transistor and 
diode testing

★ Clearly laid out front panel.

★ 10A DC/AC range
★ Priced to undersell the 

others’

Cat. A16025 $59.50

Tired of old fashion dialling and 
re-dialling engaged numbers? 
These convenient push button 
diallers include last number re
dial (up to 16 digits) and instruc
tions for an easy changeover

Cat. At 2030 $19.95
Errors and Ommissions Excepted



Activa crossover for hifi systems
put level with the high frequency signal. VRII VRI2 respectively). This <xtm- can now be screwed down, and the
Reneat for the other channel (VR10, pletes the setting up procedure, so the hd crossover is ready to use.
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The Serviceman
Needs must when the devil drives
Improvisation, involving either components or circuit configuration, 
is something which most servicemen steer clear of as much as 
possible. But “needs must when the devil drives”, as the old 
saying has it, and sometimes there is little alternative. This month’s 
main story concerns just such a situation.

There are good reasons for avoiding 
major modifications to sets. For one 
thing, it is seldom a profitable exercise, at 
least the first time, and often involves a 
fair amount of trial and error with no 
guarantee that what you are trying to do 
will eventually work. And if it doesn’t 
you can hardly charge the customer for 
the time involved.

For another thing, it smacks of 
butchery. No matter how well 
intentioned the effort, or even how well 
it works, it tends to stand out like the 
proverbial sore thumb under the critical 
gaze of some other serviceman in the 
future. And when he asks who did it — 
but not why it was necessary — and 
your name is mentioned, he is likely to 
make some rather uncomplimentary 
remarks about “striped aprons” and the 
“cat’s meat man”.

So it is not undertaken lightly. But, 
when the situation demands it the 
average serviceman can rise to the 
occasion. There is enough Australian 
folk lore of fencing wire and kerosene 
tins in most of us to stand us in good 
stead — albeit on a somewhat higher 
technological plane.

Which brings us to the crux of this 
story; triplers for the older model Rank 
Arena TV sets, particulary the 2201, 
2601 and similar models which followed.

For a couple of years now there have 
been periodic shortages of these devices, 
resulting in good deal of inconvenience 
and delays for many customers. And, to 
add insult to injury, the price of the 
replacements when they are available is 
pretty steep.

Whereas many other brands are 
available for under $20 trade, the last 
figure quoted to me for the Rank was 
over $60 trade. By the time one adds 
even a modest profit margin, plus labour 
costs, the cost of a Rank tripler is 
enough to make some customers 
hesitate. If it is going to cost that much 
to repair a set which is already long in 
the tooth, they are just as likely to ditch 
the idea and settle for a new set.

I have been well aware of this 
problem, at least indirectly, for some 
time but, fortunately, have not had to 
come to grips with it. On those occasions 
when I needed to replace a tripler I was 
lucky enough to get one without too 
much delay. I must admit, however, that 
the price Rankled a bit, if you get my 
meaning.

For my colleague on the NSW south 
coast, however, it was a different matter. 
Every time he wanted one the supplies 
seemed to be out of stock with delivery 
times quoted in weeks, or even months.

And it is from him that this story comes, 
born of desperation.

Colleague’s story
I was already aware of the Rank 

tripler problem, at least in a minor way, 
as far back as the end of 1982, when an 
article on the subject was published in 
the 4th quarter issue of the trade 
magazine “Video-tronics”. This is 
published jointly by the Television & 
Electronics Services Association of 
Australia, and the Television & 
Electronic Technicians Institute of 
Australia. The article had been 
submitted by the Royal Melbourne 
Institute of Technology, Technical 
College Telecommunications Division.

Prior to that I had heard a few 
rumours about methods of adopting 
other brands of triplers, particularly the 
Philips type, to suit the Rank set, but this 
was the first specific information on the 
subject. At that time I was not under 
sufficient pressure to do anything about 
it, other than to file the article for future 
reference. I also passed a copy on to a 
colleague.

I struggled on for the next 12 months 
or so, putting up with delays of a few 
weeks here, a month there, and so on, 
and placating my customers by means of 
loan sets. But it was highly inconvenient 
and I was also becoming increasingly 
concerned at the rising cost of these 
devices.

The crunch came about eight or nine 
months ago when I was confronted with 
a 2601 with a faulty tripler. The best 
delivery time I was quoted was three 



months, and even then it was a bit 
tongue-in-cheek. That was a bit much to 
ask of any customer and I wasn’t too 
keen on tying up a loan set for that 
length of time. After all, it would mean 
one less set that I could use to tide other 
customers over short term repairs.

So I fished out the “Video-tronics” 
article and, having read it over again, 
decided that this was the time to take the 
bull by the horns. Maybe it did smack of 
butchery but at least it seemed that I 
would be in good company.

To understand the basic problem it is 
necessary to look at the difference 
between the Rank tripler setup, and that 
used by Philips and several other 
manufacturers. Electrically, most triplers 
follow a standard configuration; a 
combination of five diodes and five 
capacitors in what is really an extension 
of the voltage doubler concept. The 
overwind on the line output transformer 
is designed to deliver a little over 8kV 
which, when applied to the tripler, 
produces between 25 and 26kV for the 
picture tube final anode.

The main difference as far as this 
problem is concerned is the manner of 
providing the focus electrode voltage. 
The Rank system might best be 
described as “crude but effective” (as the 
monkey said), though this is not meant 
as a criticism. It uses a voltage divider 
network, fed from the 26kV rail, 
consisting of 132MQ and 28MQ fixed 
resistors and a lOMfi variable resistor, 
with the focus voltage taken from the 
junction of the 132 and 28MQ resistors. 
This gives a range of 4.5 to 6kV.

Philips and others use a tripler fitted 
with a focus terminal delivering about 
8kV. This, in turn, feeds a voltage 
divider consisting of several fixed 
resistors and one potentiometer, the 
moving arm of which supplies the focus 
voltage and allows it to be varied for 
optimum focus. Again, the voltage is 
around 4.5kV.

The arrangement recommended by 
the Melbourne Institute of Technology 
was to delete the Rank network from the 
26kV rail — but retaining the lOMfi pot

— and to fit a voltage divider from the 
8kV focus terminal consisting of two 
3.3MQ resistors, the original 10MQ Rank 
pot, and two more 3.3Mfi resistors, all in 
series to deck. The focus voltage was 
taken from the moving arm of the pot.

On the face of it this seemed logical 
enough, and not particularly difficult to 
implement, so I promptly set to and 
wired it up as suggested, using 1W high 
stability, high voltage 3.3MQ resistors. 
For the initial switch-on I disconnected 
the EHT lead from the picture tube and 
connected it to the voltmeter EHT 
probe, just to be on the safe side. In fact, 
the voltage came up to almost exactly 
26kV and I confidently connected the 
lead to the tube and switched on again.

And the situation still looked 
promising. The tube warmed up, a 
picture appeared, and the only fault was 
lack of focus. Adjusting the focus pot 
improved the situation, but I couldn’t get 
a peak. A little juggling of resistor values 
in the divider put this to rights and I had 
what appeared to be a perfect picture.

Scanning problems
Unfortunately, closer examination 

revealed a snag. The picture was under
scanning slightly and I was about to alter 
the tapping arrangement used in the 
Rank when, on an impulse, I varied the 
brightness control. To my dismay this 
caused the picture width to wander all 
over the place. As the brightness was 
reduced the scan increased, and vice 
versa. Under worst conditions the 
picture was under-scanning by about 
35mm on each side.

This was a bitter disappointment. As a 
permanent solution to the tripler 
shortage problem it was clearly quite 
unsatisfactory. On the other hand, there 
was little else I could do at the time to get 
my customer back “on the air”. After all, 
with all its limitations, the picture being 
produced was a lot better than no picture 
at all.

So I contacted the customer, explained 
the situation, and offered the present 
arrangement as a temporary solution

DELSOUND 
P/L

1 Wickham Tee 
(Cnr Wharf St) 

BRISBANE 4000

Ph: (07) 229 6155 
Telex: AA 44442

• Semiconductors & 
Passives

• Switches & 
Indicators

• Cables & 
Connectors

• Marine & 
Commercial X’cvrs

• Computers & 
Peripherals

OEM’s GOVERNMENT 
DEPTS RESELLERS

TRY US FIRST!
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The Serviceman
until I could obtain a proper tripler and 
fit it. I set the system up for maximum 
width which, at normal picture 
brightness, was still under-scanning 
slightly, and duly delivered it to the 
customer’s home.

As it turned out, the customer didn’t 
seem to be unduly worried by the slight 
underscan, or tendency to wander 
somewhat. He had a picture that moved, 
the colours were right, and it looked 
“nice and sharp”, as he put it. So, for the 
moment, the crisis was over.

But naturally I wasn’t very happy to 
leave it at that. While I might eventually 
be able to fit the right tripler to this set, 
there would undoubtedly be other 
shortages in the future and, having come 
this far, I was keen to find a satisfactory 
solution. Fortunately, a colleague in the 
city had been through more or less the 
same exercise as I had, with the same 
result, and begun his own investigation.

His theory was that the original Rank 
divider network did more than simply 
provide a focus voltage; according to him 
it also provided a simple but effective 
shunt load which stabilised the EHT 
system, and the various voltages derived 
from it. Well, that seemed like as good an 
explanation as any and I began mulling 
over what might be the best solution.

Fuzzy picture
A few ideas came to mind, but there 

wasn’t really much I could do about it 
until 1 had another Rank tripler failure. 
So I waited. One did turn up eventually 
but I wasn’t very happy about it because 
it was the one I had already modified. 
The owner rang to complain that the 
picture had “gone fuzzy” which, in 
technical terms, translated to lack of 
focus.

The reason was obvious; the divider 
chain for the focus voltage had packed it 
in, the resistors being obviously 
incapable of working in this circuit, in 
spite of their high voltage rating. And, 
while I didn’t know it at the time, I later 
learned that a colleague who had tried 
the same modification at about the same 
time had subsequently had the same 
problem. So it wasn’t just bad luck.

So it was time to try my next 
approach. This was simply to revert to 
the original Rank configuration, but 
using the Philips tripler. While a simple 
enough concept in theory, and one 
which I felt reasonably confident would 
work, its practical application was 
another matter, and 1 could readily 
understand why those who had gone 
before had adopted what was a much 
simpler arrangement.

The Rank tripler is made with the 

132M9 resistor as an integral part. Two 
leads emerge from the tripler, side by 
side, one being the EHT lead and the 
other, about 25cm long, carrying the 
resistor in a moulded tubular housing. 
This is mounted vertically on the chassis 
and forms the first part of the divider 
chain.

What I had to do was to cut into the 
Philips tripler EHT lead and join the 
132MQ resistor lead to it. This sounds 
easy when you say it quickly, but 
actually requires a fair amount of care. 
One can’t leave bare wires lying around 
when they are carrying 26kV.

I started by cutting off the EHT lead 
from the Philips tripler, about 30mm 
from where it emerged, and removed an 
appropriate length of insulation to leave 
a short length of bare wire. I did the 
same with the other part of the EHT 
lead, and the lead from the 132MU 
resistor. Now all I had to do was join all 
three together so as to make a well 
insulated and strong mechanical joint.

Above is the modified tripler with the 132MO 
resistor in the foreground.

After a certain amount of brain 
racking I suddenly had an idea. Tucked 
away in a box were some tapered plastic 
sleeves, left over from various masthead 
amplifier installations. As well as being 
tapered they are made with the small end 
closed off so that, depending on the 
diameter of the coax cable involved, the 
end can be clipped off so as to make a 
tight fit.

I placed the loose EHT lead and the 
resistor lead side by side, trimmed one of 
the sleeves appropriately, and slipped it 
over the two leads with the large end 
facing towards the joint which was yet to 
be made. Then I joined all three wires 
and soldered them.

To complete the insulation procedure 
I turned to my tried and trusted Roof 
and Gutter Sealant; a product which has 
been described in detail in these notes on 
previous occasions. The idea was to pack 
the sleeve with sealant and then to slide 
it towards the tripler until it finally met 
up with it, thus enclosing the joint in a 
generous quantity of sealant.

A minor problem is to adequately fill 

the sleeve with sealant, since there is a 
tendency to trap air bubbles inside it. I 
found the best arrangement was to slide 
the sleeve away from the joint by about 
50mm, pack in as much sealant as 
possible, move it forward a little to draw 
the sealant inside, then repeat the 
process until it is well packed. When 
finally in position it was put aside for 
about 36 hours to ensure it was 
completely cured.

(If the plastic sleeves I mentioned are 
not readily available I suggest that a 
suitable substitute would be a piece of 
plastic tubing, about 75mm long and 
about 12mm OD, similarly filled with 
sealant and slid over the joint.)

And, I’m happy to say, the finished job 
worked like a charm. There were no 
fireworks, the EHT came up spot on 
26kV, the focus control needed only a 
touch, and the scan was both adequate 
and stable. More importantly, the set has 
now been running for over six months 
with no hint of trouble and several more 
sets have been modified since. Three 
brands of tripler have been used: Philips, 
Varo, and a Siemens. All have been 
completely trouble free.

To make these later jobs a little easier 
I was fortunate to get hold of a discarded 
Rank tripler, salvage the 132MU resistor, 
and make up a spare modified tripler in 
anticipation of the next job. This saves a 
lot of time when the call comes, and the 
resistor from the faulty tripler becomes 
the basis for my next stock modification.

One point that did concern me was 
whether the Rank divider network might 
possibly present more of a load to the 
alternative triplers than they were 
designed to stand, possibly resulting in 
overheating and eventual damage to the 
tripler. Calculations seemed to indicate 
that this should not be so, but I kept the 
first couple of jobs under close scrutiny, 
for any sign of overheating, before they 
were returned to their owners. As far as I 
can see there is no problem of this kind.

So, after a lot of mucking about, we 
appear to have come pretty well full 
circle, retaining the original Rank 
configuration and simply replacing the 
tripler proper. And, in spite of the time 
needed to do the job, it still works out a 
lot cheaper than a new Rank tripler and, 
more importantly, avoids any long 
delays.

I hope someone else will benefit from 
my experience.

Well, that’s my colleague’s story and I 
also express the hope that others may 
benefit from it. I suggest you add some 
kind of reminder to your Rank service 
file, so that you can find the article if you 
need it at some later date.

To change the subject, here is a brief 
comment following a contributor’s story 
in the June 1984 issue. This was from Mr 
K.H. of Bundaberg, Queensland, and 
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told of a strange fault in a transistor 
which seemed to be due to some kind of 
metallic deposit between the leads.

In commenting on this I recalled a 
similar problem with certain 9-pin valves, 
and even speculated that I had run a 
story about it many years ago, but added 
that it would be too hard to find at this 
juncture. But, for once, I was lucky. An 
EA staff member, while searching back 
issues for a quite different reason, and 
having read the June notes, suddenly 
came across the article in question.

It was in April 1959 (25 years ago!) 
and, in that issue, I suggested that it was 
probably grease which had collected dust 
and other foreign matter, absorbed 
moisture, and produced a leakage path. 
By the July issue I was able to report two 
more cases described by contributors. 
And, thus prompted, I took the matter 
up with one of the valve manufacturers. 
(It was mainly the 6M5 valve, by the 
way, one of the few with adjacent grid 
and screen pins.)

The manufacturers were well aware of 
the problem and, in fact, had already 
found a cure. The pins were silver plated 
to provide good contact with the socket, 
and it was the silver which had migrated 
across the glass from one pin to the 
other. The solution was not to plate the 
entire pin, but to stop it short of the glass 
by a small amount.

As far as valves are concerned, of 

course, all this is of academic interest, 
but I wonder if the same thing is 
happening with transistors. Are some 
leads being plated with silver or some 
other metal which, in spite of the much 
lower voltages involved, is behaving in 
the same way?

Maybe someone out there can tell me.

Beware cheap multimeters
And, to finish off, here is a brief story 

of interest to those who argue about the 
relative merits of the old analog meters 
and the “new fangled” digital versions. It 
comes from my amateur friend who had 
built the “Explorer” UHF Transceiver 
described in the September 1983 issue of 
EA, and who was in the process of final 
adjustment and alignment.

One of these steps involves monitoring 
a voltage (TP2) while making an 
adjustment to the VCO circuit to bring 
the voltage to a nominated value; an 
adjustment which, I gather, should be 
done with a fair amount of precision. 
And, to emphasise this, the instructions 
suggest that a digital voltmeter be used if 
available.

My amateur friend doesn’t have a 
digital voltmeter, but he went to some 
trouble to borrow one from the “salt 
mine”. Then he connected it to the 
appropriate pin and switched on. The 
voltage was required to be adjusted to 
2.5V and he confidently expected it to be 

somewhere in this vicinity, even without 
any adjustment.

He was rather surprised, therefore to 
find that the digital meter read no less 
that 14V, but appeared to be dropping. 
He let the set run for an hour or so, by 
which time it had dropped to around 
12 V, but seemed to be wandering up and 
down by up to 0.5V for no apparent 
reason.

Highly suspicious by now my friend 
disconnected the digital meter and 
substituted his old tried and true analog 
meter. And that told a quite different 
story; it read within a few tenths of a volt 
of the specified value, and responded 
immediately to the appropriate 
adjustment.

Without knowing a lot more about the 
circuit, I can only assume that there was 
a certain amount of “rubbish” in this 
part of the circuit, in addition to the DC 
level under consideration, and that this 
particular digital meter, at least, didn’t 
like it. Other types, of course, may have 
handled the problem better.

While 1 have no wish to become 
involved in any arguments, I do think it 
is worth pointing out that problems like 
this apparently can arise. So if you’re in 
the market for a digital meter it would be 
nice to be able to check this point before 
you make a final choice.

How? Frankly, I don’t know. I’m 
afraid that’s your problem. 2

PLAN NOW FOR XMAS
! Alierò-Professor 

/MPF-m RUN APPLE 11c 
SOFTWARE

COMPUTER PERIPHERALS
AT AMAZINGLY LOW PRICES

ERGO VISION 
VIDEO MONITOR

NEW SAKATA SP1200

STANDARD FEATURES
• Runs 8 languages • Upper and lower case
• Detachable keyboard with 90 keys
• 40/80 column (keyboard selectable)
• Centronics printer interface
• 36 tone sound generation chip
• Powerful editing features
• 4 additional expansion slots
• One key basic ccmmand entry
• 12 programmable function keys
• Numeric key pad
• RF modulator • Cassette interface

6502 CPU 
2-80 OPTIONAL 
PAL COLOUR

SAMPLE PACKAGE 
MPF III
• Monitor
• Disk drive
• Drive interface
• Printer interface
• 80 column card
• Z-80 card

• Total ergonomic design to provide 
greater user comfort and convenience

• Full tilt and swivel capabilities
• High performance interface with most 

popular computers on the market
• Front mounted controls for easy 

adjustment

$199
TAX PAID

$399
TAX PAID

• 120 characters/sec
• Logic seeking
• Friction or tractor paper
• 8 international language character 

fonts
• Centronics parallel interface

ALL FOR 
ONLY

• High and low resolution colour graphics
• 64K RAM 24K ROM
• Comprehensive operation manual

Oreen or amber display to ETTE
match viewing tastes A* W I Wlwi\K ■ ■ Ka

STORE
5%" DISKETTES
SS/DD $32

(TAX PAID BOX OF 1O|
DS/DD $38

$31 
TAX 
PAID

Make diskette storage simple and convenient with the 2001 Diskette 
Store. The patented mechanism of the 1001 lifts the diskettes for 
easy identification and access. Capacity 50 x 5’/<" diskettes.

EMONR COMPUTERS PTY LTD Showroom and Sales: 
“THE TECHNOLOGY HOUSE” NâtlOílâl AUSt BSFlk BIOQ,

2nd Fl, 661 George St, Sydney

All Correspondence to 
PO Box K720, 
HAYMARKET NSW 2000

Phone: 212 4815
212 3463 

TLX: AA74500
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Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details.

3.5 TURNS

13. 8V power supply
A modified relay is used to provide 

overcurrent protection in this 13.8V 
20A power supply circuit. When the 
relay trips, it disconnects the drive to 
the six 2N3055 output devices (QI-Q6).

Drive current for the output devices 
is supplied by an LM309 five volt 
regulator and is nominally 650mA. 
Although the LM309 incorporates 
overcurrent protection, this does not 
operate below about 1.5A. This would 
correspond to a grossly excessive 
current in the output of the supply, so 
some other form of protection is 
required.

By wiring the relay coil in series with 
the supply output, the relay is able to 

operate as a current sensing device. 
When the output of the supply is 
shorted, the relay operates and opens 
the circuit between the LM309 output 
and the bases of the series pass 
transistors. As soon as the transistors 
turn off, the relay releases and the short 
circuit current again flows through the 
load.

The relay thus operates and releases 
continuously until the short circuit is 
removed. Under these conditions, a 
short circuit current of about 12A is 
drawn from the supply.

In the original circuit, 314 turns of 
wire sufficed for the relay coil. This 
figure will vary, depending on the relay 
used and the trip current. In any case, 
the original relay coil will have to be 

replaced.
As a means of determining the 

ampere-turns required to operate the 
relay, a test winding of say 200 turns 
can be used The original relay 
produced a figure of 70 ampere-turns. 
Once the figure has been deduced, it is 
a simple matter to substitute a coil of 
fewer turns, suitable for the anticipated 
overload current.

Editor’s note: we suggest the 
inclusion of O.JQ/IW emitter resistors 
for the 2N305ps to ensure equal load 
sharing. Note also that the type of 
overcurrent protection offered by this 
circuit protects the supply rather than 
any load device.

D. Allen, 
Findon, SA. $12

Metronome with accented beat
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RS232C serial
A-D converter

This 8-bit A-D converter features a 
120/zs conversion time with a serial 
output at 4800 baud in RS232C form. It 
can be used with any computer which 
includes an RS232C interface.

The 741 opamp (ICI) has a gain of five 
so that, for .a 0-1V input, it provides a 
0-5V signal suitable for full conversion of 
the A-D converter, a National

Semiconductor ADC0809 (IC2). This IC 
comprises an eight channel multiplexer 
to select one of eight analog input 
channels, a successive approximation 
register, a 256R resistor ladder DA 
converter, and a comparator. The 8-bit 
output is a Tri-State latch.

To begin A-D conversion, IC2 
requires a Start signal. When conversion 
is complete an End of Conversion (EOC) 
signal results. Note that only one 
channel of the eight inputs is used.

A CDP1854 UART (IC3) converts the

This circuit is for a wide range 
metronome (40-600 beats/minute) with 
accented beat facility. Practically any 
time signature can be used as any beat up 
to the tenth can be accented. The beat 
being accented has a slightly higher pitch 
than the other beats and so seems to be 
more pronounced.

ICI, a 555 timer, is used in the astable 
mode to provide the timing pulses for the 
circuit. Diode DI ensures that the charge 
rate and hence the pulse width remains 
constant. The pulse rate is varied using 
the IMfi pot (VR1) which determines the 
discharge rate of the 2.2/xF timing 
capactor.

The output of ICI (pin 3) gates 555 
timer IC2 which results in an output 
consisting of very short bursts of tone 
(these sound more distinct than simple 
pulses in the loudspeaker). Diode D3 is 
used to control the mark/space ratio, 
while VR2 sets the tone frequency.

The output of IC2 appears at pin 3 

and is coupled to Darlington pair QI and 
Q2 via VR3 (the volume control) and its 
associated Ikfi resistor. From there, the 
signal passes to the loudspeaker which is 
in the emitter circuit of Q2.

Accent is achieved using IC3, a 4017 
counter clocked by the timer pulses from 
ICI. This counts up to any number 
between one and 10 and is then reset, the 
number being determined by the position 
of rotary switch SI. After each reset, pin 
3 goes high and this results in an increase 
in the pitch of one beat by increasing the 
charge rate of the .Ol^F timing capacitor 
in the gated oscillator (IC2).

Power for the circuit is derived from a 
9V battery and regulated to + 5V using 
a 7805 3-terminal regulator. Supply line 
decoupling is via the 1000/zF and lOOgF 
electrolytic capacitors connected to the 
regulator input and output respectively.

D. Tate, g u c
Upper Sturt, SA. * > O 

parallel data from the A-D converter to 
serial data. The output is then converted 
to ± 12V swings by IC4 (MCI488).

Looking from the other direction, 
RS232C signals from the computer are 
first converted to + 5V digital pulses by 
IC5 (MCI489) and then applied to dual 
monostable IC6. IC6 stretches the start 
conversion and master reset pulses from 
the computer to 5.6ms and 10/zs 
respectively. These trigger pulses control 
the sampling of the A-D converter.

Once the A-D conversion is complete, 
the serial signal from the UART is sent 
to the computer. The data comprises one 
start bit, the 8-bit A-D conversion signal 
and two stop bits.

Timing is achieved by the MCI4411 
bit rate generator (IC7). This generates 
614kHz and 76.8kHz clock signals for 
the A-D converter and UART 
respectively.

To operate the A-D converter send 
either 255 or 0 via an OUT command to 
the serial port of the computer. Note that 
the value sent depends on the format of 
the computer.

Note also that this A-D converter is 
designed only for slow-changing signals. 
For a complete sine wave cycle to be 
converted with the maximum 256-bit 
resolution, the signal frequency must be 
less than 0.3Hz. Signals above this 
frequency will be converted with 
reduced resolution, but note that a 
sample and hold circuit should be used to 
prevent the input voltage changing while 
conversion takes place.

P. Fariman,
Brisbane, Qld. M>4.U
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SIEMENS

Contacts you can rely on
Miniature relay D 2

actual size
Miniature relay D2 
(20.2 x 10.2 x 10 mm)

No operating comb_____  
prevents wear on 
the contact blades
Permanent magnet system 
ensures maximum operate 
sensitivity
Laser welding_________
offers high 
reliability
Laser adjustment______
guarantees precise 
contact positioning

The present day relay market insists on miniaturization 
and highest possible reliability. Siemens, as a relay user, 
measures up to these demands.
In the miniature relay D2 we present a product 
designed to meet precisely the market requirements.
• DIL pin arrangement
• With two changeover contacts
• Contact force approx. 8 cN
• High test voltage
• Getter-protected contact chamber
• No operating comb

The miniature relay D2 can be used in a variety of 
applications such as measuring circuits, control-, 
regulating- and process systems, entertainment 
industry, telecommunications, signal systems and 
medical equipment.

New manufacturing techniques such as laser welding 
and laser-adjustment prolong relay life and improve 
reliability, offering the user a new dimension in 
cost-effectiveness.

Siemens Ltd. (Incorporated in Victoria) 
544 Church Street, Richmond, Vic. 3121 
Melbourne: 420 7111 Sydney: 436 8711 
Brisbane: 369 9666 Perth 362 0123 667/1170

Electromechanical components from Siemens



Circuit & Design Ideas
Multi-channel 
CRO Adaptor

Extend the versatility of your single-or 
dual-trace CRO with this analog 
multiplexer circuit. The circuit comprises 
up to eight independent preamplifier 
stages which are switched in sequence to 
a common output amplifier stage. With 
the output connected to a CRO input, up 
to eight traces can be displayed 
simultaneously.

The preamp circuits are identical for 
all channels so only one is shown in 
detail. To minimise circuit cost and 
complexity, there are no switched input 
attenuators. Instead, the input signal to 
each channel is attentuated by a fixed 
10:1 ratio (with frequency 
compensation). Input signal levels up to 

about 80V p-p can be handled without 
overload.

An input capacitor (not shown) can be 
included if desired for AC coupling. The 
input impedance for each channel is 
IMO shunted by approximately lOpF 
(plus input cable and stray capacitances). 
The small signal frequency response is 
from DC to over 1 MHz for one channel, 
but as the number of channels is 
increased the high frequency response 
will be reduced due to the increased 
capacitive loading imposed by the 
switching circuitry.

The gain of the output amplifier can 
be adjusted by a small amount (about 
10%), if necessary, to compensate for 
“on” resistances of the CMOS switches 
employed in the switching circuitry. A 
low-level, buffered (and inverted) signal 
is taken from a low impedance point in

the “channel 1” preamplifier for
connection to the CRO “ext sync” input.

Channel switching is controlled by a 
4022 CMOS octal counter. Each Q 
output controls a pair of CMOS switches 
associated with a corresponding channel 
preamplifier. An 8-position “channel 
select” switch selects the number of 
channels to be displayed.

The circuit may be operated in either a 
“chop”, “alternate” or “manual” mode, 
depending on how the clock pulses to the 
pin 14 input of the 4022 are derived. For 
“chop” mode you can use the square 
wave output of an astable CMOS 
oscillator. For the “alternate” mode, the 
clock pulses will have to be derived from 
the internal sweep circuit of the CRO. 
The “manual” mode may be achieved by 
using a pushbutton switch to feed clock 
pulses one at a time, and is useful if you 
want to display one channel at a time.

H. Nacinovich, COn
Gulgong, NSW

FUNDAMENTALS OF SOLID STATE
FUNDAMENTALS OF SOLID STATE provides a wealth of information on semiconductor 
theory and operation, delving much deeper than very elementary works, but without the 
maths and abstract theory which make many of the more specialised texts very heavy 
going. It’s for anyone who wants to know just a little bit more about the operation of semicon
ductor devices.
Available from “Electronics Australia”, 140 Joynton Avenue, Waterloo, Sydney, 201 7, PRICE $4.50 
OR by mail order: Send cheque to “Electronics Australia”, PO Box 227, Waterloo, 2017, PRICE 
$5.40.
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W DON’T PAYSCOOP PURCHASE
of 4 COLOUR PRINTER/

PLOTTERS!! Jaycar has done it again! We have 
made a scoop purchase of 4 colour printer/plotters at a never-to-be , 
repeated price!! The SAME printer has sold elsewhere for up to $299 Top Cover

w 
co

but currently sells for as low as $169. At $169 it is an absolute 
bargain! (See specs). Now Jaycar can offer you the SAME printer for 
$ 149!!How do we do it? We have bought BELOW IMPORTERS COST 
and have passed the SAVINGS on to you!
QUANTITIES STRICTLY LIMITED. We have less than 80 pcs in stock at 
the time of going to press. To avoid disappointment, we suggest that 
you ACT QUICKLY.
The printer/plotter is supplied with mains lead, a roll of paper 
114mm x 55m long (4.5" x 180 ) and a set of4 pens (black, blue, red 
& green). Spare rolls and pens are available from other major 
electronic suppliers and for a short time, u.c Qi XP-4605

Cat. XP-4606 Spare Paper Rolls $3.30
Cat. XP-4607 Set of 4 Pens $7.50

BARGAIN OF THE CENTURY!!
How do we do it? Another BARGAIN!!

Once again. Jaycar has secured a massive below-cost scoop purchase, t 
This time a nifty combination VHF/UHF television tuner assembly! We I 
DARE NOT MENTION the FAMOUS JAPANESE BRAND of this quality J 
assembly!
★ Brand, spanking new
★ Separate VHF rotary tuner
★ Separate UHF rotary tuner
★ All knobs and wiring INCLUDED!
★ Attractive front panel fascia included!
★ Circuit diagram included!
Be quick to secure one of these as we only have limited stocks. 
Cat. DM-9004

ONLY $69*5 - HURRY!!
SAVE $10 NOVEMBER 

NOW $59.95£

5

AT LAST! LOW COST TELEPHONE 
EXTENSION CORDS!

20 metre extension cord
Cat YT-6014 $24.95

5 metre extension cord
Cat YT-6010 $14.95 Telephone socket doable adaptor

Cat YT-6020 $19.95

10 metre extension cord
Cat YT-6012 $19.95

to METRE SUITABLE FOR PABX

HOUSE ALARM KIT - ETI 582
This great kit was released by ETI back in 1977. To make it easier for the constructor we have joined the two PCB's together and added a power 
supply on the one board.

SPECIFICATIONS
Types of inputs Silent entry, perimeter circuits, internal circuits, emergency circuits.
Silent entry Single circuit, 30 second exit delay, 30 second entry delay
Perimeter circuits 7 circuits, N/C contacts can be expanded in units of 4.
Internal circuits 4 circuits, N/C contacts, can be expanded in units of 4. Any number of N/O circuits.
Emergency circuits Any number of N/O circuits. These circuits are active even if perimeter and internal circuits 

are switched off.
Current drain and battery life (type 732) Emergency only 2.5mA (4000 hours); Alarm active 9mA(2000 hours);

Alarm sounding 500mA (10 hours)
Alarm time 12 minutes
All components are supplied, including mains transformer, lead, terminal strip, nuts and bolts, but no case. See ETI July/August. 1977 
Cat KE-4032

ONLY $59.95

NEW- XK2240 IC
Programmable Timer/Counter chip as used in ETI's experimenters 
corner
Cat ZK-8832

$4.25

HEW- EZI CLIPS
3 for the price of 2

These have a syringe action and are ideal for working with small 
components These are larger than usual 90mm long. They are 
normally worth $ 1 50 each.

THIS MONTH ONLY 99C each
Buy one re£i + one black and we’U give you a black one 
FREE
Cat. HM-3042 RED Cat. HM-3043 BLACK

NOVEMBER ONLY 99C each

s

SPS SS SS! JU

SENSATION!

STAT

PEN CHANGE'switch

COLOUR SELECT'witch

$149 POWER ON indicator

’•AIUTlHHOTTtA
MCP—40

$799 
$^r 
$16^

LINE FEED'sw itch (PAPER FEED)

PAPER END'indicator

$7.95

AMAZING SUPA SOLDER
SOLDER PASTE IN A TUBE!

Extremely versatile solder compound that contains tin, silver and non
toxic chemicals. Quick low temperature soldering (222°C) with bonds 8 
times stronger than lead solder. Joins ferrous and non ferrous metals 
with the heat from a cigarette lighter. Suitable for use on brass, bronze, 
nickel stainless steel, copper base metals and steel.
Cat. NS-3000

SCOOP PURCHASE!! 
600 ohm line transformers slashed! 
Another amazing below-cost buy. An Australian 
made chassis mount 600 to 600 ohm line isolating 
(or matching) transformer at a bargain price! Both 
primary and secondary windings are an identical 
600 ohms. The transformer measures 27(W)x20(D)- 
x21(H)mm & features a grain-oriented silicon steel 
for Hi Fi. There is no doubt that the unit would pass 
line level, even +4dBm without trouble. Probably 
more. We have nearly IVi thousand of them & they 
are offered on a first come, first served basis. Prices 
include tax. Cat. MT-4725

1-9 $2.95 ea: 10-24 $2.50 ea:
25+ $2.25 ea

300 WATTS OF 
MUSIC POWER! 
Limited Stock Be Quick 

(Kit Form)
For professional sound reinforcement, musician or home hi-fi. this 
one really delivers the power. A superbly designed power amp 
module that only needs a simple power supply, case, connectors 
and hardware to be up and running - at a fraction of the price of 
commercial units. See EA June 1980.
This kit includes all parts to build the module. Additional kits below 
provide the power supply and speaker protector. Team this with 
one of our 19'' rack cases, a Sprite fan and some hardware, and 
you've got a high performance 300W mono amp ideal for any use. 
Specs are: Output power 300W rms into 4 ohms (200W into 8 
ohms) - Frequency response 20Hz - 20kHz -1 dB - Hum and noise 
95dB below 100W - Distortion below 0.2% at full output.

Module Kit complete ........ 
Power Supply/Transformer 
Speaker Protector..............

. Cat. KA-1115 $89.95 
. Cat. KA-1116 $69.95 
. Cat. KA-1117 $12.95



8" WOOFER
This superb Pioneer woofer will handle about 20 watts rms. Frequency I 
response is 50 - 3kHz. These are usually worth $15 each.
Cat CW-2112 “

ONLY $7.50 each
SAVE $7.50 each (50%!!!)

C&K PUSHBUTTON ■ SEN SA TIONA L DEA LS 
SWITCHES ! ON 3- WA Y SPEAKER

These great pushbutton C&K quality switches have a built-in black■
panel which houses the actuator and a hole for a 5mm LED (notB V VC TE NN
supplied). Switches are SPDT momentary changeover. ■ ll f If I E 999 tN 9 9
YOU WOULD NORMALLY EXPECT TO PAY BETWEEN $5 AND $6 FORB a . ,rTHIS TYPE OF UNIT massive scoop purchase of factory distress stock has enabled us to
Cat SP-0786 YELLOW ACTUATOR Zpass on unbelievable prices on quality speaker systems. The comp-
Cat SP-0785 RED ACTUATOR ■onent speakers in these systems are normally incorporated into

cabinets for many well known national brand Hi Fi companies.
XT £ O Qg < NEach speaker is factory guaranteed for 90 days, however we doubt

VfIM ■ - Y v wO OBCXl ■whether you will ever need to worry about it.

I 8” 3-WAY SYSTEM
fSuperb 8 woofer with foam surround suspension and heavy magnet 
lassembly with sealed back midrange and tweeter System impedance 8 
I ohms Power handling 40 watts rms. Crossover capacitors and connecting 
diagram and recommended 8” cabinet detail drawing supplied.
Cat. CS-2453 (2 required for stereo)TWEETER

Add this tweeter to the 8 woofer and you've got a great small speaker 
system for $21.00.

TskH handl25 20 watts in a system Frequency response up to about

Cat CT-2002

95
CATALOGUE PRICE S39.95

ONLY

OF $74

ONLY $2.95
F SAVE $3.00 - 50%!!
For a crossover between the 8” woofer & tweeter use a 2.5uF 
capacitor. Cat. RY-6804 55< each

Twetter supplied could vary from one pictured.

PIONEER 10" GUITAR 
SPEAKER

Quality Pioneer brand - check the specs! Check the price!
★ Impedance 8 ohms ★ Voice coil diameter llA” ★ 
Power rating 60 watts rms ★ Resonant frequency 80Hz 
★ Sensitivity 98dB(dB/W) ★ Response 80Hz - 7kHz 
★ Total flax 61,100 Maxwell ★ Flux density 8,300 
Gauss ★ Net weight 1.54kg.

FULL 90 DAY WARRANTY
reviewed
Electronics Today International Nov 1982

Cat. XC-2010
At $199 the Voyager Car Computer represented 
outstanding value for money. The Voyager is the only 
low-cost unit that will give you full consumption (the 
most important feature in a car computer) in both 
metric litres/100km AND good old MPG1 Ai $199 
many, many hundreds have been sold. NOW you can 
grab one absolutely complete for only $125 - a 
saving of37% or $74 ? The Voyager comes complete 
with all fitting hardware - even down to a roll of 
insulation tape! Installation generally takes between 
4 and 6 hours depending on vehicle 
SPARE FLOW SENSORS To avoid problems when 
changing cars, why not buy a spare fuel flow sensor? 
They are about the only thing that can wear out.

Cat XC-2036 ONLY $29.50
The Voyager is available from the following dealers at your convenience 
* ALL JAYCAR STORES AND BY MAIL ORDER: JAYCAR P.O. 
Box 480 Auburn 2144 * ZAP ELECTRONICS (all Korea) * 
ROD IRVING (Melbourne 347 9257 or Northcote 489 8131 
★ ALTRONICS (Perth 328 1599)

■SAVE $5■ NOVEMBER C
EXPERIMENTERS LED I or

DISPLAY ■ 95
17 segment display similar to those used on earlt type pocket calculators. ■ 

with a built-in magnifier. Where else can you get a 7 segment display for Z
_ this price. ■
■ Cat. ZD-1896

Bipolar

i MICROCOMPUTER 
POWERSUPPLY

| A handy supply for those into microcomputers. Unit is built and tested 

■ and includes a gold anodised heatsink, wiring instructions and schematic
■ diagram Transformers are not supplied.
| Cat. MP-3024

■ Output voltages: +5V 6A -5V 0.5A; +12V 1.5A;
J-12V 0.5 A.

SAVE $5.00
NOW ONLY $34.95

$125
COMPLETE

MASSIVE SAVING

BELOW 
MANUFACTURER'S 

COSTI!

10”3-WAY SYSTEM
Once again, a high quality 10' woofer with high power, sealed back 
midrange and tweeter System impedance 8 ohms. Inaddition a quality 
Pioneer 3-way crossover is provided at no extra charge Connection 

■ instructions are also provided as well as recommended 10” cabinet 
plans.

■ Cat. CS-2454 (2 required for stereo)
INCLUDES PIONEER 3-WAY CROSSOVER

¡SAVE $5.00■ NOVEMBER ONLY
¡$34.95 set

JVN88AF
- We're overstocked!
_ $2.95 each
: SAVE $2.00

Cat. ZT-2294

5000 POLUŒ AMPLIFIER

“BLACK
MONOLITH”

REF: ETI JAN/MARCH 1981

COMPLETE “BLACK 
MONOLITH” KIT ONLY

$319.00 
“BLUEPRINT’

REF: ETI JUNE/OCTOBER 1981

5000 CONTROL 
PREAMPLIFIER $299

„ FOR THE COMPLETE KIT
Cat KE-4202



Knew products. .. product

UHF transceiver 
for 450-470MHZ

Imark Pty Ltd has released the 
Sawtron KG 105 UHF transceiver for 
use on the 450-470MHz commercial 
radio band. The KG 105 is a UHF FM 
mobile transceiver with up to 16 
frequency synthesised channels and 
15-25W adjustable RF power output. 
The KG 105 will fit in the smallest DIN 
size radio aperture in vehicle dashboards. 
Furthermore, it has the ability to be 
remote mounted in vehicles.

The control head includes controls for 
channel selection, volume, squelch, and

Nickel cadmium 
batteries from Arlee

Arlee Pty Ltd advise that they are 
now marketing a range of 
rechargable nickel cadmium 
batteries under the Arlee brand.

Nickel cadmium batteries do not 
deteriorate when stored, nor do they 

optional Selecall tone selection (last two 
digits only). LEDs are included for 
channel display which flash if a non
programmed channel is selected. 
Individual LEDs are also used to indicate 
the last two tones and to indicate 
channel busy and transmit status.

A comprehensive range of accessories 
is available including five tone Selecall 
with automatic answer back, automatic 
identification, data transmission, single 
and multiple tone CTCSS squelch 
system, DTMF or dual tone signalling 
and an adjustable time out timer.

Further details from Imark Pty Ltd, 
167 Roden Street, West Melbourne, 
Victoria, 3003. Telephone (03) 329 5433.

leak in normal use. Their 
performance is excellent during high 
rates of discharge and they maintain 
stable operation over a wide range 
of temperature fluctuations, 
ensuring very reliable service. 
Output voltage remains very stable 
in use and stays close to the 1.25V 
rating almost to the point where the 
charge is exhausted.

Available in four sizes, AAA, 
AA, C and D, these batteries are 
suitable for powering toys, cassette 
recorders, calculators, radios, 
computer games, flashlights, 
portable TV sets, wireless 
telephones etc. They are extremely 
economical in use as they can be 
recharged and used literally 
hundreds of times.

Further information from Arlee 
Pty Ltd, PO Box 170, Box Hill, 
Victoria, 3128. Phone 
(03) 895 0222.

Radio headset for 
breathing apparatus

Niros Telecommunications has 
released a communications headset 
for breathing apparatus face masks. 
Intended as an accessory for Niros’ 
TRX707 portable radio, the headset 
is designed to clip on to Draeger 
breathing apparatus face masks. Up 
to this time communications 
headsets for face masks have been 
cumbersome and messy 
arrangements requiring personnel to 
attach their headset separately, 
usually before fitting the face mask.

The Niros Draeger compatible 
head set clips onto the face mask in 
a matter of seconds. Voice 
reproduction to and from the head 
set is accomplished through a 
polymer membrane audio 
transducer capsule. This is fitted 
into a compartment which clips 
onto the side of the face plate.

Because of the noise associated 
with breathing masks, voice 
operated relays cannot be used. 
Niros provides a large nob which 
can be activated by the elbow or 
hand of the wearer.

Further information from Telmar 
Communications, 604 City Road, 
South Melbourne, or any of its 
distributors throughout the country.



REVIEWS, RELEASES AND SERVICES

Miniature cable and 
interconnect system

East-West Electronic Distributors Pty 
Ltd announce the release of the AMP 
Interconnect System, AMPMODU. This 
miniature cabling interface system starts 
by providing an ultra-reliable contact in a 
large variety of modes. Each termination 
is based on dual gold plated phosphor 
bronze cantilevers providing a minimum 
of two contact points per conductor. 
Cantilever pressure may be ordered in 
one of three available values, depending 
on the application. Receptacle assemblies 
are available in dual or single row, PCB 
or cable mount.

Pin header assemblies are 
manufactured with the same attention to 
detail. Posts are made from gold plated 
phosphor bronze and mounted into a 
polyamide moulding for easy handling. 
Straight or right angled posts provide the 
design engineer with maximum 
flexibility. Shunt plugs are available to 
provide wiring across printed boards. 
The pin header assemblies can be so. 
mounted on a PCB as to provide a 
matrix of connectors providing the 
engineer with a large variety of shunts or 
configuration modes.

Further information from East-West 
Electronic Distributors Pty Ltd, 117 
Smith St, Fitzroy, Victoria, 3065. Phone 
(03)419 9833.

One and two-channel 
time switches

Wattmaster Alco Pty Ltd has 
introduced a new range of budget- 
priced time switches onto the 
Australian market.

The new range comprises the 
single-channel Digi 49-72 for surface 
or flush mounting and Digi 49-45 for 
DIN rail, and the two-channel Digi 
56-72 for surface/flush mounting and 
Digi 56-45 for DIN rail.

The range offers longer memory 
reserves, larger memory capacities, 
day-blocking (several days’ switching 
instructions can be programmed 
without affecting memory capacity) 
and simpler programming with a 
handy daylight saving switch. 
Increased simplicity of operation 
makes them suitable for use by non
technical personnel.

Wattmaster’s Digi series can be 
used for accurate switching control of 
interior lights, heating, cooling, 
floodlights, and controlled lighting of 
municipal playgrounds, sporting 
grounds, and industrial areas.

The single-channel units have a 
memory capacity for 14 
programmable instructions, while the 
two-channel model has 56. The two- 
channel memory capacity means it 
has a total of 784 switching 
possibilities, which exceeds all normal 
requirements.

Etching station 
companion for UV 
exposure box

An etching station designed for one- 
off production is now available by mail 
order from Sesame Electronics (see 
August 1984 issue for details of UV light 
exposure box). It comprises an adjustable 
electric heater/blower mounted on a 
base, and which directs hot air into a 
plastic dish which contains the PC board 
and the etching solution. The heating of 
the fluid, and the moving currents 
produced by the fan, greatly speed up the 
action, so that the whole operation is 
completed, hands free, in about ten 
minutes.

This system permits the use of

The single-channel models are plug
compatible with Wattmaster’s 
previous range of electronic and 
synchronous time switches. The two- 
channel range, which is being 
introduced for the first time, will also 
be plug compatible with future 
models.

The single-channel Digis will be 
priced at only $86, while the two- 
channel Digis will cost $118.

Further information from 
Wattmaster Alco Pty Ltd, PO Box 75, 
Ermington, NSW 2115. Phone 
(02) 648 1332.

etchants which only work when 
warmed, such as ammonium 
persulphate. This etchant has certain 
advantages: it is clean and will not stain 
clothes and, being transparent, it allows 
the etching to be seen. It is also very 
rapid.

Supplied as part of the etching station 
are a pair of tongs, a scourer for 
scrubbing the PC board, a fine brush for 
applying the resist, and two plastic trays. 
One tray is used for the etching process 
and the other for developing. The system 
will handle boards up to 180 x 130mm, 
but larger boards can be handled by 
using a larger dish.

The Etching Station is $39.00, postage 
included.

Further information from Sesame 
Electronics, Box 452, Prahran, Victoria, 
3181. Phone (03) 527 8807.
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NEW PRODUCTS

Alarms, security 
systems, 
and radio control

For those with a security problem, 
either domestic or industrial, Electron 
Alarms Security Engineers offer a 
wide range of security devices and 
systems.

Foremost among these at domestic 
level is the “Monosonic” ultrasonic 
detector. It is supplied with 
transmitter and receiver in a single 
compact unit. It operates in a steady 
state (rather than pulsed) mode for 
minimum component count and 
maximum reliability.

Other equipment available includes 
the “Piezox” piezoelectric siren. This 
has a high level of sound emission 
(116dB at Im) yet uses only one tenth 
the power of conventional magnetic 
loudspeakers. It is fitted with an anti
tampering device and its small size 
and attractive design make it suitable 
for mounting anywhere, regardless of 
the decor.

Also available is the “Gulliver” 
radio control system suitable for 
security gate or garage door control 
and anti-theft systems. Operating in 
the 300MHz range, a most attractive 
feature is the small size of the

New agency for 
Promark

Promark Electronics have recently 
been appointed Australian agents for 
Angstrohm Precision Inc, who 
manufacture a broad range of resistive 
products.

Angstrohm has wire wound power 
rheostats from 12.5 to 300W, precision

The Monosonic alarm is designed to blend 
in with household decor.

transmitter: 35mm wide, 60mm long, 
and 12mm thick. It weighs 21g. 
Operating range is 80 to 100m.

Further details from Electron 
Alarms Security Engineers, 225 
Ramsay Rd, Haberfield, NSW 2045. 
Phone (02) 799 4745.

fixed resistors with temperature co
efficients to 5ppm and a range of 
precision metal film resistors for military 
applications.

A wide variety of wirewound fixed 
resistors are also offered from miniature 
PCB types to large shunts for current 
measurements.

Product details are available from 
Promark Electronics, PO Box 3 81, Crows 
Nest, NSW 2065. Phone (02) 439 6477.

Remote control 
from Moog

The Moog NDL radio system for 
underground hardrock mining front-end
scoops has evolved from over 14 years of 
development with a wide range of 
mining environments. Although 
basically developed for mining 
applications this radio control system has 
been readily adapted for cranes, fire 
fighting equipment, utility service 
vehicles, grain trippers, winches, hoists 
and for any equipment operating in a 
hazardous environment.

The radio link contains a digital 
address code for protection against 
outside interference such that more than 
one machine can safely operate in the 
same area. No adjustments are required 
in the field.

For details contact Moog Australia, 53 
Glenvale Crescent, Mulgrave, Vic 3170.

New IC for 
cordless telephones

A low voltage, low power, narrow 
band FM demodulation system, the 
LM3361A, has been introduced by 
National Semiconductor. The main 
application is in the cordless 
telephone market. The LM3361A 
functions include an oscillator, mixer, 
FM IF limiting amplifier, FM 
demodulator, op amp, scan control, 
and mute switch.

The LM3361A is fully operational 
on a supply of under 2V, so that only 
two cells are required in the handset. 
Current is 2.8mA typical (at VS = 
3.6V) during normal receive mode 
and is only 0.6mA typical when the 
system is on standby.

The mixer is double balanced to 
reduce spurious response and 
combines with the crystal oscillator to 
convert the input frequency from 
10.7MHz to 455kHz. The IF gain 
block is a six-stage cascaded limiting 
amplifier where most of the filtering 

and amplification is performed. A 
conventional quadrature detector is 
used to demodulate the FM signal. 
An on-chip squelch circuit is also 
included.

Additional applications for the 
LM3361A include cellular radio 
subscriber units, message pagers, 
scanners, marine receivers, and 
amateur radio FM transceivers.

Further information from National 
Semiconductor (Aust) Pty Ltd, 23 
Cleg St, Artarmon, NSW 2064. 
Phone (02) 439 6455.
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Make
your music 

happen with Shure’s 
new line of stereo cartridges

Models M99E and M92E. Ex
cellent sound on a tight budget. Elip- 
tical stylus, alloy shank. Suits both 
Yi' and P-mount tone arms.

Models M105E and M104E.
Outstanding performance on a 
limited budget. Suits both ’/a” and 
P-mount tone arms.

Model 111 E and ML110HE.
Unique stylus shank and hyper
elliptical diamond tip. For both 
'V and P-mount tone arms.

Model ML140HE. Hyperelliptical 
tip and Beryllium Microwall/Be’" 
Stylus Shank for ruler flat response 
and superlative tracking.

Model ML120HE. Hyperelliptical 
tip, Dynamic stabilizer and Stylus 
Guard Protector. Response is ruler 
flat 20-20,000Hz.

Your cartridge is the most critical device in your sound 
system. No other manufacturer in the world knows more 
about phono cartridge design than Shure. Whether your 
turntable has a tonearm with a standard 1/2” headshell or 
the new P-mount plug in connector, Shure’s line of car
tridges is especially designed to help you get the max
imum enjoyment from your system.

SHURE AUDIO ENGINEERS (Qld)

Cnr Jane& Buchanan Sts 
WEST ENDQLD4101 
(07)448947

MARKETEC P/L
Unit H, 
28. Welshpool Road 
Welshpool W.A 6106 
(09) 361 5954

hifi
AUDIO ENGINEERS P/L
342 Kent Street
Sydney NSW 2000
(02)29 6731
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PHONE YOUR ORDER

Cat A 0090

Smoke Sentry Alarm been fitted to

sensor detects particlesBrilliantly Designed Dual Chamber ionization
. .___7ot aorliOQt QtaaPS OT Tl

85db alarm wakes the soundest of sleepers.

I year, easily replacedLow cost 9 volt battery lasts approx

the

INSULATED

ASC 126

Mic«q

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PACE 89

CAT 
K 2000

of combustion (s 

Loud, persistent

Stop Press Stop Press Stop 
Altronics Scoop Altronics Scoop

Programmable 
Mini Mo|^e

OSCILLOSCOPE 
SENSATION!

Virtually none would have died had a 

their home.

SAVE 
WITH 

ALTRONICS

M 9000 
240/3.4.5.6.7 5,9.12V 

@300 mA 

$12.50

2 MODELS \ 
PARALLEL

) 1170 $379
$399,

today - IN A KIT

Stark on 09 3817233.
HEATSINK COMPOUND 
BUY THE BULK 150g PACK —

IT S 378% MORE ECONOMICAL!
Heat conducting paste facilitates 
neat transfer from semi to 
Heatsink one tube good 
for up to 30 T 03 Dackag^-j^fe 
semiconductors ^¡0* /"

Low battery alarm ★ Test Switch.
Dead easy to install - takes less than 10 minutes - all you need is a 

screw driver!

Protect yourself and your whole 
family as of today

Low-cost fun learning with this sophisticated 
robot1 Have hours of educational fun 
programming this fun device to do what you 
command through the 25-key keyboard on its 

head1!
FEATURES:
♦ 4 bit microprocessor controlled
* 3 speed gears selected by programming 

thru' micro
♦ Can travel in 4 directions plus angles and 

curves
♦ Has lights and audio
♦ Complex routines can be easily 

programmed (up to 48 commands long).

Programming Handbook Supplied

Dear Customer, theTligh standara
of improving our range of quality phone order customers I
of service we offer our Shop. direct reflection of the
believe our future prosper y d0Dted so for November and 
standards of service we have 3°°^^ our products and/or 
December 84 we P'e^9eu^.amav return your purchase to us for a 
service is not as we gaim V™ % *conrenienc^maiVolione order

. customers

This is a wonderful opportunity to learn electronics 
and end up with a valuable piece of test equipment 
as well The Altromc K 2000 kit is absolutely 

complete The chassis is prepunched and every 
component including nuts and screwsare provided, 

along with instructions

ONLY $229 October 1984

AMAZING LOW COST 
4 SMOKE/FIRE Va ^7 DETECTOR ¿V

ONLY 

.$49.95 
À Cat 
m D 2000

Features ■ Extra Fast 100 characters per 
second ■ 192 ASC11 characters (96 
standard. 96 Italic) ■ Bit Image Graphics 
■ Friction and Sprocket Paper Feed 
(100mm to 254mm Paper) "Columns- 
Normal/80,Condensed/142. Enlarged/40 
condensed double width/71 ETite/96, 
Enlarged Elite/48. • Logic Seeking - bi 

directional ■ Letter quality print. Two 
Models D 1170 parallel interface 
(standard Centronics) D 1172 Serial RS 

232 with Flag Control and X on/X on 
Handshaking.

Altronics and EA have come up with 
best value Oscilloscope on the market

° o° Attractive I ^.99et
# ceiling mount type
Every year 100 s of Australian Men 
Women and Children perish thru house 
fires and smoke inhalation.

FULLY APPROVED

DC PLUG PACKS
Just the shot for powering Battery operated 
devices such as Video Games etc Two 
Models—cover 99% of battery powered 
products. Super attractive blister 

packaging.

K 1600 7.5gm Pack S1.80 
K 1610 150gm Pack $9-50

Over the years many people have asked. "Do you 
have a CRO kit?” - Our answer-up until now-nas 
been that built and tested units werenotdearerthan 
kits, if you could get a kit at all. The Altronic K 2000 
Cathode Ray Oscilloscope kit has a guaranteed 
5MHz band width but should go to around 6.5MHz 
It also features 75mm (3") CRT Blue Phosphor with 
accurate graticule, separate vertical and horizontal 
BNC type input sockets etc Remember, a 5MHz

M 9005 
240/6,9,12v 
@ 500mA 

$14.95
Manufacturers, Resellers—Contact our 
Wholesale Department for our fantastic bulk 
rates. Phone Steve Wroblewski or Peter

4 BIT 
DEDICATED 

MICRO PROCESSOR 
CONTROLLER

is in

80 CPS Printers Are Out!! 
The New Micron 100 CPS

25% Faster than all those Fax80/ 
DP80/BT80 etc.etc.ETC 80 s

ALTRONICS
MONEY RACK '



• PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 • 999 • 007

SIX WIRE (Three Pair) 
R £ D/BL AC K/BLU £/ 

WH ITE/G REEN/O RANGE

W 0303 per metre.....................................

per 200m roll.........................

ohm
high

rolls, enclosed in tough
traditional

W 0211 W0214 W0219

W 0310 per metre . .

per 200m roll

Supplied on 200m 
PVC bags in the Enables 

of roll

TWIN CORE
Per Metre . .50

Per 100m . S39

20 WIRE (10 Pair)
Pairs 1-5 BLUE/ORANGE/GREEN/BROWN/ 

SLATE with White mates
Pairs 6-10 BLUE/ORANGE/GREEN/BROWN/ 

SLATE with Yellow mates

W0216

TWIN CORE 
Fig ”8”

Per Metre . .60

Per 100m $40

C2030........ 
4 or more.

LOW COST HIGH EFFICIENCY

4 CORE
Per Metre .... $1.00

Per 100m . . $60.00

SINGLE CORE
Per Metre................40

Per 100m ... $25

FAMOUS 
VOYAGER 

CAR COMPUTER
AS REVIEWED 

EA OCT '82 P26-28 
ETI NOV '82 P26

COMPLETELY 
ONLY BUILT AND TESTED 
$125 MADE IN ENGLAND! — QUALITY) 

contains equivalent of thousands of transistors — uses massive custom 
LSI chip to achieve low price.
Never before has such a comprehensive car performance computer been 
offered at such a low price! Once again miracle microprocessor technology 
has enabled us to pass enormous savings on to vou!
But don t let the low cost fool you. The voyager’ car computer Is the most 
comprehensive product that we have seen. No other car computer 
matches this one at even twice the price! You could buy a 520,000 Holden 
and not get a better car computer!
Just check the features. We are sure that you will calculate that the "Voyager" 
represents outstanding value!
FEATURES: * Instant fuel consumption In lltres/100km and MPG! (most 
others have only one of the above) Just switch from one to the other as 
you drive along. * instant speed, time and other fuel data. * visual and 
audible excess speed alarm.
INSTALLATION: The "Voyager" comes complete with an unbelievable array of 
mounting configurations, on dash, under dash or stalk mount. All Installation 
hardware is supplied (even a roll of Insulation tape!) as well, of course, as the 
speed and fuel sensors. A lavishly Illustrated Installation manual Is provided as 
well as a comprehensive operators manual.

■ both models fully
HORN SPEAKERS WEATHER PR00F

NOW IN USE WITH
THE WEST AUSTRALIAN EDUCATION DEPT AND PWD

30 WATT WITH LINE TRANSFORMER
lnt)ullt Hne transformer allows taps 

33O/3OW, 66O/15W, 1000/10W, 2OOO/5W. Universal 
swivel mounting bracket supplied
C2033........
4 or more.

$69.95 
$67.80

15 WATT WITH LINE TRANSFORMER
«nr««, Ilne transformer allows Z taps 
660/15W 1K/10W, 2K/5W, 4K/2.5W. Mounting 
bracket clears line tx allowing rear wall mounting

HORN SPEAKER
Two Models 5&10 Watt 8 
Fully weatherproof.New unique 
voice coil construction ensures 
dependability on full drive.
Suitable for PA Intercom and 
security systems etc. ea.

C 2010 5W $9.50
10up 
8.50

C 2015 10W $11.50 9.50 
Telephone Type Cable

tangle free extraction from cent 
through hole in the side of PVC bag.

FOUR WIRE
R ED/BL AC K/BLUE/WH ITE

W 0302 per metre............................. 

per 200m roll..
.50 

$46.00

$59.95 
$56.00

.60 
$56.00

$1.50 
$200.00

SHIELD AUDIO CABLES
Lap screened 14/.12 mm inner conductor size witn 4 8 stand H/Duty screening.

Supplied on 100m reels (not Hanks). Eminently suitable for microphone cables, 
chasls wiring, building wiring. y

MASSIVE PRICE BREAKTHROUGH!
ELECTRONIC BELT DRIVE TURNTABLE

BSR QUALITY
Altronics has made a sensational purchase of Belt Drive Turntables - BELOW 

Cost" Because of our buy we can pass them on to you at a MASSIVE 
SAVING The Turntables are made in England by B S R They are unmounted and 
suitable for Disco Consoles. 3-in-I s etc They are also ideal as replacements for 
existing 3-m-l sets (See Specifications) But there is an aspect that is really amazing! 
carUora?ruc°k" Hhl An2i?mS?o?*12V DP ThlS means that VOu can run the unit from a 
car or truck The A 0612 model can of course run on 240V mams) The Turntable 
ac y r' Dme °pe,a"on "9h'"eight Transcr.pt.on type arm. Cueing

ma k no no cheek W"h O,amond S,y|us Platter has calibration
the M * 4? rnm .n h n ?'mP ne°n °" 240V S,’obe 10 ,he markings) Whilst 
X“3* rf T !P accurately set in tne factory, you have the facility to
make prtch adjustments underneath the turntable The DC Motor Prive (as used m the 
best turntables) is electronically controlled" Each unit cnmes ¿th ccmplete 
instructions Quantity limited' Vou will have to hurry to avoid disappointment

SPECIFICATION

★ Dimensions 330 (W)x 285 (D)x 60 
(H) mm overall.

* Platter Diameter 280 mm.
* 2 speed 33 and 45 rpm.
* Pick up Arm Counter balanced 

type with cueing facility.
★ Pick-up ceramic stereo with 

diamond stylus.
★ Turntable operation - auto stop, 

returns to rest automatically. 
Turntable chassis is sprung on all 

corners.
★ Output stereo RCA sockets 

provided.
★ Weight 1.5KG.

Freight Packing - due to the bulk 

$5.00 per unit.

240V VERSION (includes 12V adaptor) 

CAT A 0614 $39.95

and weight of this unit - freight is

AMAZING 
LOW PRICE 

CAT A 0612 S29.95

"MICROBEE KEYBOARD
Full 60 Key Qwerty 

Computer Keyboard 
exactly the same type that 
nas been used with the 
famous Microbee Comp
uter SPST Keys Complete 
with mounting plate 

(Fully Assembled).

Now

$19.50
ONLY

01510

$29.95

Superlative
MICRON SERIES II MONITORS
★ 1050 lines resolution at centre screen. ★ 
bandwidth. * video input impedance 
allows networking use. ★ incredible — 
Incredible — resolution.

22MHz 
switch 
repeat
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low costGuaranteed (we mean it) to out perform any other 
monitor in Australia.

$20 OFF THIS MONTH
D 1115 Series2 Nonglare Green $199.50
D 1116 Series 2 Nonglare Amber $210.00

SPECIFICATIONS: 
Screen — Green 
phosphor. Front 
Controls — Power 
on/off, character 
brightness/intensity, 
display centering. 
Rear controls — 
Background intensity, 
vertical and horizontal 
adjustment etc. 
input impedance — 
Switch 75/1OK 0. 
DC socket — 12V DC 
output at 1.1 amp — 
power your micro 
direct from the 
monitor sdndwidtti
— 10HZ-22MHZ. Resolution — 
1050 lines minimum at centre screen

«{PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 • 999 • 007



This was
If you’re wondering about the above 
somewhat satirical heading, it’s intended to 
mirror the one used for “Forum” in the 
August issue, namely: “An important role for 
’useless’ small computers”. How more 
effectively could I emphasise the validity of 
that article than by now using just such a 
computer as a word processor, to write this 
latest instalment?

written on aFORUM
Qfe Conducted by Neville Williams y

As you might recall, the basic theme in 
the August “Forum” was that small 
computers had come down so far in price 
that they could now be considered by 
many families as an affordable, even 
expendable, learning tool for the ’80s.

At $99, for example, the Video 
Technology VZ200 (from Dick Smith 
Electronics) offered so much computing 
potential for such a modest outlay that it 
presented a golden opportunity for adults 
and children alike to gain hands-on 
keyboard experience — at home, in spare 
time, as an interesting diversion.

That the same notion had occurred to 
other writers and commentators was 
evident from the fact that it was 
mentioned on two or three occasions 
while our own article was in limbo, 
somewhere between the typewriter and 
the printing press. It has certainly been 
talked about since then.

As noted in the August issue, my 
observations were inspired, in part, by a 
couple of typical young families that I 
knew socially, in which there was 
evident pressure to buy a home 
computer of one kind or another. It is 
interesting to record what has happened 
in those homes during the intervening 
weeks.

Case histories
Initially, both families invested in a 

VZ200 basic computer, which they 
simply coupled to the family TV set, and 
both experienced a communal 
fascination and involvement with the 
games, the programs and the graphics 
that they were able to set up on the 
screen.

Objective number one — “Keyboard 
Konfidence” — soon became evident, 
with the kids variously fiddling with 
simple programs, practising poems on 
screen (even in raw BASIC), setting up 
“Flashwords”, etc — each according to 
his/her age and interest.

It was about this time that father 
number one managed successfully to 
couple a portable tape recorder to his 
computer. Thus encouraged, he invested 
in a 16K memory module and, as well, 
obtained or contrived an elementary 

word processing program. From 
somewhere else came a printer of sorts; 
he was really having fun — and putting 
the system to tentative use as Honorary 
Secretary of a youth group.

Father number two was an interested 
observer but, over and above immediate 
family involvement, he had another 
objective in view: the ultimate purchase 
of a larger system for a business venture. 
Sooner or later, he would have to decide 
which to buy of those being offered to 
him as “absolutely and uniquely ideal” 
for his purpose. What he was hoping to 
gain was a better feeling for the whole 
subject.

So he bought a memory expansion 
module, a $40 Datasette cassette 
recorder and a small colour TV receiver 
(which the family needed, anyway) to 
serve as an interim monitor. He was 
lucky enough, also, to be able to borrow 
a simple printer and interface for a few 
weeks.

It was at that psychological moment 
that Dick Smith Electronics came up 
with a word processor program for the 
VZ200, on cassette for around $30. 
Father number two bought one 
immediately and set about using it for 
composing reports, planning documents 
and so on. It was consciously 
experimental and provisional but it 
allowed him to gain a much better 
appreciation of what he needed — and 
what he could afford!

As I write he has just invested in a 
modest but adequate business system, 
with a great deal more assurance than 
would otherwise have been possible. So, 
in that respect, his VZ200 has served its 
purpose, although I gather that he plans 
to leave it set up for casual use by the 
rest of the family.

While the foregoing might serve to 
validate what I was talking about in 
August last, the matter certainly doesn’t 
rest there.

In that article, for example, I quoted 
from a review of the VZ200 in an earlier 
issue:

“If you want a computer to look after 
your share holdings, or for word 
processing, look elsewhere.”

I didn’t see fit to question that verdict 
because, at the time, no word processing 
program appeared to be available for the 
VZ200. There had been talk of one being 
written “some day” but a last-minute call 
to DSE brought nothing new to light.

In any case, could one take a VZ200 
word processing program seriously if, as 
seemed likely, the text would comprise 
capital letters only?

Processor program
In fact, as I’ve indicated, a word 

processing program did turn up very 
shortly afterwards through DSE and I 
didn’t have to spend much time with it to 
realise that the originators, G. Epps and 
M. Fackerell, had made an excellent job 
of it.

The program requires that the VZ200 
be fitted with a 16K expansion memory 
module, providing a total of 24K. After 
loading, which takes only a couple of 
minutes, just over 15K of RAM is 
available for storing text.

Allowing an average of five characters 
plus one space per word, that means 
direct accommodation for about 2500 
words of running text — sufficient for a 
fairly substantial essay or Article, before 
resource to back-up cassette storage.

No less to the point, the new program 
enables the computer to input both 
upper and lower case letters to a printer 
so that the keyboard can be used, with 
Shift key, in the manner of an ordinary 
typewriter, The screen still displays 
capitals only but the text, as printed, is 
the normal mix of caps and lower case.

As to the VZ200 keyboard, I soon 
began to question, also, earlier 
reservations about the soft-touch 
“rubber” keys. In fact, they are not very 
different in appearance and touch from 
those on the Brother electronic 
typewriter reviewed in the August issue 
— and apparently enjoying ready 
acceptance in the marketplace.

In processor mode, the computer is 
completely re-programmed, with single
letter commands for most functions. 
Text can be typed in, then freely added 
to, deleted, modified, corrected, swapped 
around, tidied up, and so on, without any
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useless’ computer!
“Ah yes ... I remember it well!”

I received my July issue of 
“Electronics Australia”and was very 
interested in the article on the 
“Reinartz Two” radio receiver. It 
revived memories of my own early 
days in radio — an era when one had 
to improvise because of the scarcity 
of parts at the time.

1 still have two photographs: one of 
myself taken in 1925, holding a one 
valve receiver and a long-wave crystal 
set; also a photograph of the cover of 
the first issue of “Radio & Hobbies” 
in April '39.1 have all the issues since 
then, except for those published 
during World War II.

The one valve radio was from the 
original Reinartz design, which I 
constructed using “honeycomb"coils, 
manually adjusted for best reception 
and regeneration. These were 
subsequently changed for “spider 
web” coils, which were adjusted in 
the same manner. Later on, I used a 
variometer (variocoupler) device, 
with one of its inductors providing 
regeneration.

Then, in 1924, the “Extraordinary 
One Valve” receiver circuit appeared, 
using a small tuning capacitor to 
control regeneration. As with other 
receivers, the inductors had to be 
wound patiently by hand but, with 
this receiver, they were wound on old 
valve bases and varnished cardboard 
tubing. By using valve sockets as 
plug-in sockets for the coils, changing 
overfrom long-wave to medium-wave 
or shortwave reception was much 
easier.

Using the shortwave coils in the 
receiver, 1 could, under ideal 
conditions, receive signals from the 
West Coast of the USA.

The valves used in these early 
designs were either Osram or De 

Forest types or, more commonly, 
RCA UV199or UV201A. I still have 
some of these valves or, as we used to 
call them, “vacuum tubes".

The crystal radio receiver was 
made in 1922 and was very much an 
experimental model. There were no 
transmitters in this area in those days 
so an antenna was erected with twin 
aerial wires 80ft (24m) long and 40ft 
(12m) high. Under ideal atmospheric 
conditions, we could obtain 
intermittent reception from 
experimental long-wave transmitters 
— hence the large diameter coil with 
a large number of turns.

I still have the headphones and 
many of the components used for the 
“Extraordinary One Valve” receiver, 
plus a hand drill and the round nosed 
pliers I used in its construction. The 
pliers contained a forming device to 
put angle bends in the tinned copper 
square-section busbar used in wiring 
the old radios. Components had 
screwed connections and the round 
nosed pliers formed the loops that 
fitted the screws. No solder was used.

The square section busbar was 
available only in 18in (45cm) straight 
lengths. Coloured cambric spaghetti 
tubing was slid over it to denote the 
different circuits.

I also have an original 1924 issue of 
Henley's “Workable Radio 
Receivers” from which many circuit 
designs were taken. I subscribed to 
“Wireless Weekly” for many years 
after it was first published and often 
talked to the Technical Editor, Ross 
Hull. I wonder what he would think 
of present-day electronics!

In 1926-28, I was employed as a 
radio coil winder, assembler and 
bakelite front panel fabricator by 
George Field, Newcastle’s first radio

component retailer.
Most of the radio receivers 

manufactured at the time were of 
TRF neutrodyne design, and the 
majority of the components were 
imported from England and USA: 
BGE, Ferranti, Gilfillan, RCA, etc.

One of my treasured radios is a 
1922 model Telefunken three valve 
model. It needs a new A415 valve and 
I was wondering if the HL2K valves 
used in your Reinartz Two would be 
obtainable.

So much for nostalgia and those 
intereresting, experimental days of 
radio.

Electronics has been my forte all 
my working days and I still maintain 
an active interest. I could tell many a 
good story of my experiences in radio
electronics, especially concerning my 
involvement in a wide sphere of 
industrial electronics, remote 
supervisory control and telemetry in 
collieries, etc.

J.W.P. (Charlestown, NSW).

inhibitions about lines and line numbers. 
It is a word processor in the true sense of 
the term.

After loading and pressing the Return 
key, the user is faced with a “menu” 
inviting him/her to specify what they 
want to do next:
(E)dit text
(C)lear text
(P)rint text
(L)oad file
(S)ave file
(V)erify file
(Q)uit program

Press “E” for Edit and text can be 
inserted, removed or modified, as 
required.

Press “C” for Clear text or “Q” for 
Quit the processor program and the user 
must verify the command with (Y)es 
before it is actually executed — a very 
desirable precaution.

Press “P” for Print, and the computer 
requests instructions in regard to the 
number of columns (20-99), single or 
double-spacing, left-hand margin, right
hand ragged or justified, page length and 
numbering, number of copies, etc.

Helpfully, each time the Menu is 
called up, it displays the number of 
spaces still left in the memory. The figure 
starts off at 15,042 and gradually 
diminishes as the stored text grows. As 
well, when text is being Saved on 
cassette, an on-screen display counts the 
number of characters as they are 
transferred.

Practical set-up
In my case, all these initial observations 
were made with the VZ200 system 
spread out on a workbench, along with
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FORUM — continued
sundry instruments and tools and with 
an ageing EMI TV set as the monitor. I 
was intrigued to know how the system 
would appeal in more congenial 
surroundings as a complete budget- 
priced, domestic word processor — one 
of the roles we had originally dismissed 
as not worth considering!

Thinking about a monitor, I was 
intrigued by the possibilities of the 30cm 
“Princess” B&W TV receiver, which has 
been available for some time through 
chain stores like Woolworths and K- 
Mart. They are a good match for the 
VZ200 in size, colour and style and can 
be bought for $90 or less — complete 
with a 3-year warranty!

While the VZ200 program uses colour 
to emphasise block markers, etc, a tri
colour screen is not necessarily the best 
medium on which to display text. So why 
not a $90 monochrome monitor on 
which, with this program, the text would 
show up in white against a dark grey 
background?

As it turns out, the “Princess” TV 
receiver has a normal 50Hz mains power 
supply, with the internal circuitry fully 
isolated from the mains. This, plus a 
couple of video test points suggest the 
possibility of ultimate adaption as a video 
monitor. However, it worked so well 
with normal RF access through TV 
channel 1 that I did not feel necessary to 
pursue the matter at that stage.

What I did do was to make up a small 
wooden cradle on which the receiver 
could rest, raising it just enough (about 
45mm) to allow the Memory Module 
and the Printer Interface to slip in 
underneath it. This allowed the 
computer to slide back against the base 
of the monitor, with the keyboard 
directly below the screen, in the 
approved manner!

Set up on a small (90cm X 45cm) 
table, with the cassette recorder on the 
right and the printer on the left, the 
system began really to look the part.

One difficulty that did arise concerned 
the provision of mains power. Four 
outlets are required, with two having to 
accommodate 1A plugpacks. These are 
too large to fit conveniently into any 
commercial 4-way outlet that I could 
find, so I made up one of my own, which 
I then fitted under the table for tidiness 
sake.

In actual use
This done, I simply sat down and 

“processed” the two main articles 
required for this issue: “Sony’s Space 
Diversity Reception System” and 
“Forum”. By the time I had finished 
“Forum”, operation of the system had 

become almost second nature; that’s how 
simple it is to use for running text.

There was ample room in the memory 
to accommodate either one of the 
articles, which proved handy when I 
wanted to flip back and add a par or 
modify something that I had said.

But, every now and again, I took a 
couple of minutes off to dump the 
contents of the memory on to a cassette 
as a precaution against a silly error, a 
malfunction or a power failure. As most 
computer operators can testify, any one 
of those things can wipe out hours of 
work in a split second and it is reassuring 
to have at least most of it safely on tape 
(or disc) as a precaution against any such 
eventuality.

I did, in fact, unearth one aberration 
in the Epps and Fackerell program: if, by 
accident or oversight, three block 
markers are placed simultaneously on 
the left-hand side of the screen, the 
memory sheds some or all of the text as 
rapidly as if the “(C)lear Text ... (Y)es” 
instruction had been punched in! So be 
warned.

But, enough said!
What the excercise has served to 

demonstrate is that a very useful word 
processor for running text can be 
assembled around a VZ200 system and a 
“Princess” TV receiver for between $550 
and $580 — depending on your choice of 
cassette recorder. It would be well suited 
to producing draft copies of letters, 
essays, papers, articles, etc, ready for 
final typing.

Re-inventing the wheel
At this point, some may feel that I 

have devoted a whole article to re
inventing the wheel — but I don’t think 
so. It is true that, every day, countless 
thousands of Australians produce letters, 
papers and articles on word processors 
but the vast majority of them would cost 
at least four or five times as much as the 
small, very useful system that I’ve just 
described.

You’d prefer to produce finished 
rather than draft text? And tackle more 
elaborate work? In the main, that would 
involve investing in a more elaborate 
printer, compatible with the VZ200 — 
something that father number one, 
mentioned earlier, is currently 
contemplating.
FOOTNOTE: At this point in the 
article, calling up the menu indicates that 
2705 character spaces remain unused in 
the memory. Subtracting that figure 
from 15042 gives the length of text as 
12337 characters; dividing by 6 puts the 
number of words at 2056 (approx) — a 

handy check if the requirement is to 
produce an article of specified length.

Now back to the ’20s ...
Reproduced herewith is a letter from 

J.W.P. of Charlestown (Newcastle, 
NSW) — one of a number to hand from 
long-time readers of the magazine. Some 
have been prompted by my own (formal) 
retirement and others by the description, 
in the magazine, of modern counterparts 
of old-time receivers. I have read such 
letters with considerable interest and 
have been genuinely appreciative of the 
many expressions of goodwill. A sincere 
thank-you!

In fact, J.W.P’s practical experience in 
wireless/radio/electronics predates my 
own by several years, although I was 
close enough behind him to have been 
familiar with the situations, the 
components and the designs to which he 
refers. I well remember the front-panel, 
swivelling, plug-in, honeycomb coils of 
the ’20s and how a whole generation of 
them became redundant when local 
broadcast stations began to use the 
medium-wave rather than the long-wave 
band.

J.W.P. also has the advantage, in that 
I never knew Ross Hull personally, 
although his reputation as a hobbyist, a 
radio amateur and as the Technical 
Editor of “Wireless Weekly” had become 
almost legendary. At a time when travel 
was much less common than it is today, 
he made it to the USA and to the 
precincts of the ARRL, only to lose his 
life by electrocution.

While he undoubtedly would have 
gazed frequently into his technological 
“crystal ball”, I very much doubt that he 
or others of his day could have had the 
slightest inkling of the digital era in 
which we now find ourselves.

John Moyle, who subsequently took 
over the job of Technical Editor, was like 
Ross Hull in many ways. He and I spent 
countless hours discussing the past, 
present and future but, while that 
happened much more recently (pre 1960) 
I doubt that even John envisaged the 
direction that electronics would take 
within the next 20 years.

But of this I’m certain: men of that 
calibre, with their love of electronics, 
their insatiable curiosity about technical 
things .. . they would not have been 
content to live in the past. While fondly 
remembering their one-time “home 
brew” equipment, they would have been 
heard calling CQ on a solid-state 
Kenwood or Yaesu.

Who knows? They might even have 
dashed off an article or two for the 
present Editor on a $600 word processor!
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$1.00 for 12

Soldering Station at
The best soldering station on the 
market and look at the price!! 
Using the ‘closed loop’ principle, 
the WTCPN gives precise control 
of temperature.
Low voltage design 
protects fragile ICs- 
guaranteedtipto 
ground voltage of 
under 10mV.

10,000uF/16V 
Electro
Limited stocks of 
these high quality 
Japanese miniaturised 
capacitors. RB type. 
Size a tiny 38mm 
high by 24mm wide.

only $82.00 ^-

We ve made a 
massive purchase of 
these fantastic rec
tifiers and passed the 
savings on to you. 
300V forward or reverse voltage 
(please specify). These are all 
brand new current stock. Hun
dreds of uses. Normally selling 
$16.00-$20.00 

only $7.50 each 
5 for $32.80
Hard to Forget 
Memory Prices 
These prices only 
while stocks last.
Hitachi 2114AP2
(200nS) were $1.50
only $1.00 each
2716 EPROMs
450nS. Limited stock!!

$4.00 each, 10up $3.50
2764 EPROM
450nS. Best price in town
$10 each, 10up $9.00

Fan Prices 
Have Hit 
Rock Bottom!!
If you need equip
ment cooling fans, 
Sheridans have the 
best stocks and 
range in Sydney.
Size
119x119x25mm 
119x119x25mm 
119x119x38mm 
92x92x25mm 
92x92x25mm 
80x80x42mm 
80x80x38

IN4004 Diodes Hit 
Bottom Priced 
400V/1A diodes. Qf
Stock up now at _ Jy
these mad prices.

100 for $25.00
cable cutter.

damage the inner 
core. Complete with

9-

only$4.OO/iiietre

. $3.50

. $4.00

. $6.00

. $7.00

. $8.00

Limited quantity. 
Solid core. Wire up 
your own telephone 
exchange!!

above, but ' 
less goodies.

____________________ Callers - -
20 Pair Cable -sentir^

Mail Charges: 
$5.00-$9.99.......  
$10.00-$24.99 .. 
$25.00-$49.99 .. 
$50.00-$99.99 .. 
$100.00 or over.

Top quality single _
strand pairs. Perfect
for burgular alarms, « _ 6OP (l(j 
intercoms etc.
Limited quantity. V“v„lters only y

features
• Detects pulses to 
50nS
• Works on TTL, DTL 
and CMOS
• Detects signals 
greater than 10MHz
• Protected to 100V
continuous, 117VAC ...
• Inbuilt memory ^AAA C(1X\
feature Qpiy

only $2.80 each 
10 for $22.50
2500uF/63VElna 
Electros at 1/3 
Normal Cost
63mm High (inc con
nector x 35mm wide. 
Can type with mount
ing clip. Going for a 
song!!

$1.75 lOup $1750

Heatshrink Tubing 
at Shrinking Prices 
Top quality 50% 
shrink heatshrink tub
ing in 2 handy packs: 
PackMSK/1 
1 m of 5mm, 2m of 
7mm, 1m of 10mm, 
1 m of 12mm, Vam of 
19mm "

only $6.75 
PackMSK/2 
1 metre each of 
1.5mm, 2.4mm, '8
3.2mm, 4.8mm

only $6.00

Automatic Wire 
Stripper 
Strips all types of 
wire from 0.2mm to 
6mm. Self adjusting 
mechanism will not

^50 for $5.00
"IN54083A/800V

W 40c each, 10 for $3.00, 
inn fa* Por nn

only $7.25

Component Packs
1 Vikg ofuseful com
ponents, including 
switches, capacitors, 
slide pots, relays, 
tagstrips etc. Worth a 
small fortune!!

IN54013A/100V 
30c each, 10 for $2.50, 
100 for $20.00
IDC Cables at the 
Lowest Prices 
We have excellent 
stocks of flat grey 
IDC cables at the 
lowest prices. Here is 
a selection:
16 way
26 way
26 way
34 way
40 way

$1.75/metre
$2.20/metre
$2.60/metre
$3.70/metre
$4.40/metre

50 way $4.50/metre

164-166 Redfern Street, 
Redfern NSW 2016 
Phone (02) 699 5922 

6996912
Mail Orders to: 
PO Box 229 Redfern
NSW 2016

B

Volts Price 
240V $24 
115V $24 
240V $24 Oki 
115V $18 »FJ 
240V $18 t 
115V $18 
240V $22

Fuseholders at Rock- 
bottom Prices 
2AG fuseholders 
can be used singly $ 
or as a block. Tiny C 
price!! y

31

400m Roll Twisted 1
Pair BeU Wire

Trading Hours: 
Mon-Fri..........  
Thurs................
★Saturday................ .  
(until further notice)

9am-5.30pm 
... 9am-7pm

\ Note: We accept both Bankcard 
C and American Express. However 

we cannot give quantity discounts 
on Credit Card purchases or

i account orders. Minimum for 
account orders is $50.00 
Minimum order is $10.00

v All prices include sales tax.



Books & gw 
Literature

Theory of digital 
data transmission
PRINCIPLES OF DIGITAL DATA 
TRANSMISSION by A. P. Clark. 
Published by Pentech Press London. 
Hard covers, 150 X 220mm, 310 pages, 
illustrated with diagrams and graphs. 
ISBN 0-7273-1613-3. Recommended 
price £16.00.

This book is aimed at the student or 
practising engineer interested in the 
design and development of data 
transmission systems. It is concerned 
primarily with the basic principles and 
techniques, rather than with details of 
equipment design. The content is 
particularly concerned with digital data 
transmission using existing channels 
designed for voice communication, such 
as telephone and HF radio circuits.

The book is divided into two main 
sections. The first, comprising chapters 1 
to 11, is largely a non-mathematical 
treatment of the properties of various 
types of voice communication channels. 
Different modulation techniques are 
discussed, and the problem of distortion 
and noise are considered.

Part two of the book is a theoretical 
comparison and analysis of the various 
methods of data transmission introduced 
earlier. Various types of detectors are 
discussed and compared in detail, and 
these are contrasted with a theoretical 

ideal detector. A reasonable degree of 
mathematics is presented, and the reader 
is assumed to have a working knowledge 
of calculus and Fourier transforms. An 
understanding of probability theory 
would also be of help in the chapters on 
random noise.

The book makes no attempt to be a 
practical handbook on digital data 
transmission, but rather is designed to be 
used in the way of a textbook. In fact the 
author suggests that the book could be 
used as the text for an undergraduate 
course in digital communication.

To sum up, this text provides a 
thorough treatment of digital data 
transmission from the theoretical angle. 
Despite the sometimes daunting 
mathematics it is easy to read, and the 
reader is introduced gently into the 
subject. The book could be recom
mended to anyone on the strength of the 
first part, but it is necessary to have some 
mathematical leaning to get the best out 
of the remainder of the book.

Our copy came direct from the 
publisher, Pentech Press, 3 Graham 
Lodge, Graham Road, London NW4 
3DG. (A.L.)

Recording techniques 
and equipment
MODERN RECORDING 
TECHNIQUES by Robert E. Runstein. 
Published by Howard W. Sams & Co. 
Indiana USA. Soft covers, 136 X 
214mm, 367 pages, illustrated with 
photographs and diagrams. ISBN 
0-672-21 037-1. Recommended price 
$18.95

This book is intended to introduce the 
reader to equipment and techniques 
involved in the production of tape and 
disc recordings. It mostly concentrates 
on the studio aspects of this process but a 
chapter is devoted to the cutting and 
pressing of the records themselves. The 
author also makes an attempt to 
introduce the reader to some of the 
theory behind acoustics and sound 
recording.

The book begins with an overview of 
the recording chain, and moves on to 
discuss aspects of sound waveforms and 
their effects on the human ear. The 
coverage of studio equipment begins 
with the microphones, including the 
selection and placement of microphones 
for various applications. Professional

tape recorders are then discussed, 
including a thorough coverage of the 
theory of recording.

Signal processing equipment is covered 
next, then recording consoles, noise 
reduction devices and studio monitors. 
The book goes on to describe the various 
operations involved in a recording 
session, as well as those involved in the 
mixdown and editing of the multitrack 
recording.

Individual chapters are devoted to a 
discussion of automated mixdown 
consoles, quadraphonic disc systems, and 
disc cutting and pressing. The appendix 
contains a number of articles reprinted 
from bulletins published by the 3M 
corporation. These articles cover various 
aspects of magnetic tape and recording in 
some depth, and are of a more technical 
nature than the rest of the book.

In our opinion this book suffers from 
two drawbacks, one being that it is an 
American publication, and so con
centrates mainly on American 
equipment. The other is that the book 
was first published in 1974 and so is quite 
dated. No mention is made of solid-state 
delay lines and reverb equipment. Digital 
recording is mentioned in passing as a 
hope for the future, but is not treated in 
any detail.

In summary, despite its age and 
American slant, this book provides a 
thorough introduction to studio re
cording equipment and techniques. It 
provides a good starting point for those 
interested in looking further into areas 
such as acoustics or sound engineering, 
and it would be highly suitable for 
someone interested in the technical side 
of record production.

Our copy came from Jaycar Pty Ltd, 
380 Sussex Street, Sydney 2000. (A.L.)

82 ELECTRONICS Australia, November, 1984



Weller 
performance and 
^^iiability.

Look-alikes aren’t that simple
You could buy a lower priced soldering station 
that looks very similar to the Weller WTCPN. 
But it wouldn’t perform like it.

By changing the heat sensing tips, the 
Weller WTCPN automatically controls out
put and temperature in three stages (315°C, 
370°C and 430°C). Once selected, you can be 
assured of constant, accurate temperature 
control without dials to turn or settings to 

watch. To make working with sensitive com
ponents that safe and simple, Weller has 
incorporated state-of-the-art technology 
into an attractive impact resistance case, 
that’s ideally suited for assembly work.

Don’t be fooled by look-alikes.
Check with your Electronics Distributor.

The Weller WTCPN
COOPER 
INDUSTRIES

CRESCENT LUFKIN NICHOLSON PLUMB TURNER WELLER WIRE-WRAP WISS XCELTTE
The Cooper Tool Group Limited, P.O. Box 366, Nurigong Street. Albury NSW 2640, Australia. Tel: (060) 216866, Telex: AA 56995

CooperTools,



by BRYAN MAHER Hi

OP AMPS 
Explained
High voltage operational amplifiers may be built 
to any specification by combining ICs with 
transformers and transistors. Here we consider a 
number of practical circuits.

Most op amp applications generally 
familiar to us involve low-voltage signals, 
generally in the range ImV to 10V. 
Stages which simply tailor or manipulate 
signals — for example volume controls, 
tone controls, and addition or integration 
sections — have the simple requirement 
that their output signal voltage be 
suitable as an input for the following 
stage; not too small and not too large. 
This requirement is generally easy to 
meet.

However, when we come to the final 
stage, which drives some external load, 
the situation is usually quite different. 
Our amplifier must provide an output 
signal voltage level which suits the 
requirements of the load — no matter 
what those requirements may be. So 
while we can choose the signal voltage 
level for the intermediate stages of our 
circuit, we do not have much say at all 
about the output signal voltage level.

Signal level choices
Being astute humans, we generally 

choose a nice easy signal level of about 
IV for all intermediate stages. This 
allows us to simply rush to our nearest 
electronic supply counter and purchase 
economical integrated circuits, resistors 
and other electrotechnical paraphernalia, 
race home, construct something and 
have it working in short time. As we only 
want a signal level of about IV, we can 
use nice low voltage power supplies, say 
±9V, or ± 12V, or even ± 15V.

A slightly more subtle point may have 
escaped us: with very little effort on our 
part, the circuit will also probably 
achieve such desired properties as low 
noise, low drift, compact size and low 
cost. Before we take such widely-valued 

achievements for granted, let us 
acknowledge the fact that all these 
highly-prized attributes stem, in part, 
from the fact that the signal and power 
supply voltages are low.

Let’s now face up to the output stage 
requirements. Notice we said require
ments, not choice. It is the load to be 
driven (whatever that may be) that 
actually demands the voltage level here.

For example, to play records in the 
lounge room, a common 8Q speaker at 
1W power level must be driven by a 
signal level of 8V peak-to-peak. We have 
no choice if 1W is wanted and the 
speaker is 8(2.

For 10 watts and the same speaker, 
26V peak-to-peak is demanded and for 
200 watts, 114V peak-to-peak. Obviously 
the amplifier output stage is also required 
to provide the appropriate current, 
which will be fairly high.

High voltages
We’ll leave our discussion of high- 

current power amplifiers until the next 
chapter. For the time being, let’s 
consider high voltage amplifiers for loads 
which, because of their high impedance, 
require very little current. There are 
more loads of this type around that may 
be at first thought. Domestic examples 
include electrostatic loudspeakers and

DANGER NOTICE 
VOLTAGES USED IN 
THESE AMPLIFIERS 

AND POWER SUPPLIES 
ARE HIGHLY 
DANGEROUS.

4-360 V

— 360 V
Fig 1: When grandpa used valve op amps he 
had no trouble producing outputs of ±100 
volts or more. The dotted lines represent cir
cuit details not shown.

the TV picture tube grid.
Away from home we may meet such 

loads in radar tube applications; cathode 
ray oscilloscope blanking, Z modulation 
and deflection circuits; piezo-electric 
transducers; current sources; detonator 
firing systems; long signal cables; silicon 
controlled rectifier (SCR) firing circuits; 
electrophoresis, and more. In such 
sciences as neuropharmacology and 
biology we may meet microionto
phoresis. Here the art of passing charged 
ions of exotic organic compounds 
through small-diameter, high-resistance 
microelectrodes demands a drive signal 
of a hundred or more volts.

Valves
In earlier years, when valves were 

used, high voltage signal requirements 
posed no problem. Electron tubes or 
valves were, by their very nature, high 
voltage devices. In fact, it was very 
difficult to manufacture a valve which 
was happy with low voltages. Mostly 
they operated from 150 to 300V 
supplies.

Some readers may be a little shocked 
at the idea that operational amplifiers 
could be anything else but integrated
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--------- HV
V(out)

Fig 3: This is the circuit of a DC transformer. The input is either DC 
or long positive rectangular pulses. M is a feedback modulated RF 
oscillator, and T is an air cored RF transformer which produes a high 
voltage output. The output is rectified by the diode bridge D, which 
produces isolated DC or long positive pulses.

Fig 2: Using a small power op amp we can drive a 
transformer primary. If the secondary has a large 
number of turns a high output voltage will be produc
ed. Problems will arise because the large back 
voltages generated by the transformer may damage 
the output stage of the amplifier.

+ Rai 1
Passing 
resistor

Amplifier 
output

solid state circuits! Sorry to disillusion 
you, but operational amplifiers were first 
invented using valve technology (eg, the 
Tektronix Operational Amplifier Type 
O).

Consider Fig. 1. This shows a once 
popular valve operational amplifier 
circuit, wherein the provision of a 100V 
swing at the output was no trouble at all. 
Now that all valves (except large 
transmitting types) have been cast out in 
disdain, what shall we do for those 
occasional applications where the load 
demands a high-voltage, low-current 
drive?

FETS and transformers
If we had field effect transistors 

(FETs) of sufficiently high voltage 

rating, we could implement Fig. 1 by 
directly substituting FETs for valves. If 
we did we would be giving credence to 
the saying of a wise circuit designer: “It is 
only circuit ideas that really matter — 
the technology used is a mere detail”. 
But such FETs are rarely available, so 
we probably would not take that step.

Fig. 2 shows a way out if the signals 
are nice and “rounded”, like sine waves. 
An ordinary step-up transformer driven 
by a low voltage solid state amplifier 
could provide high voltage output 
signals. Four points would need due 
attention if we used such a design.
(1) . Even though the load is high 
impedance, the amplifier still needs to be 
a high-power type because of 
transformer magnetising current 

requirements.
(2) . Strict precautions against repetitive 
or occasional high-voltage spikes caused 
by the inductive nature of the 
transformer are mandatory. Recall that 
an inductor produces a voltage that is 
proportional to the rate of change of 
current. Such spikes are notorious for 
their ability to damage transistors and 
integrated circuits. Just because you vow 
to always use signals with slow rise times 
does not preclude spikes caused by 
sudden changes. Remember that 
switching a circuit on or off can also 
generate voltage spikes.
(3) . The foregoing and the limited 
frequency response of most transformers 
makes the reproduction of fast rise 
square pulses difficult.
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Fig. 5: Detailed circuit diagram of a positive, linear, high voltage amplifier. See also block diagram. Fig. 4.

OP AMPS 
Explained
(4) . Low frequency square waves pose a 
different problem due to insufficient 
inductance in the transformer. The 
limiting case, DC, is of course utterly 
impossible. On low frequency signals, 
transformer coupling results in voltage 
depression below the baseline. This 
means that, as with coupling capacitors, 
the output is forced to assume equal 
positive and negative areas under the 
waveform (see Part 4, June 1984).

Despite its difficulties, the transformer- 
coupled scheme does have some uses. 
Two favourite applications are 6009 
audio lines, as in multiple public address 
loudspeaker systems, and SCR gate 
triggering circuits. Both instances, 
though very different, may need signals 
measured in hundreds of volts. Note one 
automatic (and desirable) property of 

transformer coupling: circuit isolation.

DC transformers
When low frequency square waves are 

required or where isolation is also a 
requirement, the scheme shown in Fig. 3 
is occasionally nsed wherein the signal is 
used to modulate a high frequency 
carrier. The system shown here provides 
a simple method of coupling long, strictly 
positive, pulses. More complex 
arrangements are needed if a double
sided (bipolar) output is wanted. Fig. 3 is 
sometimes called an FM transformer or, 
alternatively, a DC transformer.

As long as circuit isolation is not a 
requirement, wouldn’t it be nice to have 
a simple operational amplifier capable of 
directly providing the required high 
voltage output. Then the waveform 
could be any shape, slow or fast, or even 
DC. Of course such amplifiers would 
have to operate from high voltage rails.

High-voltage op amps
There are only a few high-voltage op 

amps on the market and, of these, only a 
couple are capable of working from rails 

of 100V or more. Because such voltages 
mean that a fair amount of power has to 
be dissipated, it is difficult to integrate 
the circuit onto one chip.

For this reason, some manufacturers 
prefer high-voltage op amp modules 
made up from discrete transistors. The 
parts are usually mounted on a small PC 
board and then encapsulated in an epoxy 
resin compound to ensure good thermal 
coupling. These modules are generally 
fairly expensive.

Other manufacturers produce 
integrated amplifiers with voltage ratings 
up to ±40V, such as the Harris type 
HA2640/2645 and the Motorola type 
MCI536. These are capable of giving up 
to 70V output voltage swings, meaning 
that the HA2640 output can swing 
anywhere from -35V to + 35V. Load 
currents up to 15 milliamps and open 
loop gains up to 500,000 are part of their 
specifications.

The final approach is to build our own 
operational amplifier. This particularly 
applies if we require an output voltage 
swing greater than 100V.

A basic idea for a simple, low-cost
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design capable of providing output 
voltages up to 500V or more and 
currents around the 30 or 40mA 
milliamp range is shown in Fig. 4. The 
economy stems from the fact that only 
one high voltage active component, a 
2N5389 transistor, is used. The 
integrated circuit specified could be any 
of many economical general purpose ICs 
on the market. Type LM301AH was 
used by your author, giving entirely 
satisfactory operation.

Observe that the whole of Fig. 4 
constitutes one complete operational 
amplifier. In this instance, the 
LM301 AH integrated circuit is only part 
of the open loop gain. The 2N5389 also 
contributes. Note that the feedback 
circuit feeds part of the output back to 
the summing junction where it subtracts 
from the input signal.

The summing junction is a true virtual 
earth and the “+” mark on the 
integrated circuit indicates the IC’s own 
positive input (pin 3). The vital point is 
that the phase change in the 2N5389 
makes the overall gain (from the 
summing junction to the amplifier 
output) negative.

This is a good example of the drum 
your beloved author is fond of beating — 
that an integrated circuit of itself is not 
an operational amplifier!! Only a 
complete circuit with negative open loop 
gain and a closed negative feedback loop 
constitutes an op amp. With such high 
open loop gain [A„ = (gain of 
LM301)x(gain of 2N5389)], the circuit

accuracy is impressive.
The block diagram Fig. 4 and the 

detail diagram Fig. 5 are for an amplifier 
required to furnish positive output only.

The output, as shown in Fig. 5, swings 
between OV and + 240V, and the 
maximum output current is 12.6mA. 
Negative feedback is provided by the 
four resistors and the potentiometer 
from the output to zero, together with 
the 15k(2 resistor between the virtual 
earth (pin 3) of the right hand 
LM301AH. Feedback capacitor Cf is 
chosen for the particular transistor type 
used, (any one of the 2N5389, 2N3902 
or SE7020). As shown in Fig. 5, Cf is 

either 8.2pF or 18pF.
The circuit in the right-hand half of 

Fig. 5 is called a shunt controlled 
negative feedback system and is, in fact, 
one large operational amplifier. Note 
that the large shunt transistor, 2N5389, 
must be kept cool to minimise collector
base leakage, Lm), while working in linear 
mode on such high voltages. It should 
therefore be mounted on a large, finned 
heatsink.

The feed resistor to the transistor base 
consists of two 1000(2 units in series, one 
of which is mounted directly at the 
transistor base to suppress parasitic- 
oscillation. This resistor must not be
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OP AMPS
Explained
wire-wound; ie it must not be inductive.

The preceding stages consist of two 
LM301AH units, each acting as 
independent unity gain op amps. The 
one marked “driver” sets the DC level of 
the output and, as readers will see, is 
actually a “level shifter” or “voltage
adder-translator stage” (big name for a 
small stage, eh?). The chosen DC level is 
set by the potentiometer marked DCL, 
and shifts up to 242V are possible.

The first stage, on the extreme left, 
simply provides phase-reversal. Note that 
all LM301AH integrated circuits should 
operate from well-regulated ± 15 volt 
supplies, bypassed at each IC using 
0.15gF ceramic capacitors. The high 
voltage supply to the output transistor 
stage is + 250V.

The overall gain is set by the lOkil 
potentiometer marked “gain” in the 
feedback chain, and may be set to any 

value in the range 18 to 28. This range 
could be extended by changing resistor 
values, but such a step would require a 
different C value and would modify the 
system bandwidth and perhaps drift rate.

The complete amplifier has, a 
bandwidth from DC to 20kHz and rise 
and fall times of less than 22gs. The 
amplifier is linear to at least 0.1 %, while 
the measured drift rate is less than 2mV 
per day (at a constant room 
temperature).

Spin-offs
Another amplifier was constructed 

whose circuit is the “mirror image” of 
Fig. 5; that is, a PNP power transistor 
was substituted in the output stage and a 
— 250V high voltage supply was used. 
Changes to the DCL potentiometer 
circuit were only minor. The 
characteristics of this amplier are similar 
to the previous version except that the 
output now swings between 0V and 
-240V.

A third amplifier was implemented for 
output signals swinging both positive and 
negative, the high voltage supply being 
±250V. This is easily achieved by the 

“add-on” shown in Fig. 6. The circuit has 
low drift and features a measured 
bandwidth of DC to 24kHz.

But, gentle reader, that’s not the end 
of the possible evolution of “spin-offs” 
from Fig. 5. Yet another amplifier was 
built to supply an output signal swinging 
between + IV and +400V, from a high 
voltage supply of +430V. To achieve 
this, several resistor values were 
changed, giving gain of up to 41 and a 
measured bandwidth from DC to 14kHz.

Power supplies
By now, you are probably blinking 

your eyes and wondering just where 
your so-and-so author got all those high- 
voltage regulated power supplies. Do not 
fret, it is not that difficult really. Look 
closely again at Fig. 5. If the input is held 
constant, then the output will also 
remain constant, ie, the circuit will 
behave as a regulated, high-voltage DC 
supply. Fig. 7 shows a practical regulator 
circuit.

Fed from a 300V RMS winding on a 
mains transformer, the diode bridge 
rectifier provides an unregulated, filtered

Continued on page 122
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Tel: (07) 369 8688
Telex: AA44062

Instrument» Ptu, Ltd.
SOUTH AUSTRALIA 
99 King William Street, 
UNLEY
P.O. Box 1240. ADELAIDE 
SA 5001
Tel: (08) 271 1839
Telex: AA88160

WESTERN AUSTRALIA
20 Barcomb Way.
GOSNELLS
P.O. Box 95. GOSNELLS
WA6110
Tel: (09) 398 3362

ACCESSORIES INCREASE 
THE VERSATILITY OF 
YOUR FLUKE 
MULTIMETER
An extremely wide range of accessories is 
available for your Fluke multimeter



records and
CLASSICAL » POPULAR • SPECIAL

MAHLER
Mahler: Symphony No. 4. Chicago Sym
phony Orchestra conducted by Sir 
George Solti with Kiri de Karawa in the 
fourth movement. Decca digital 
410 088-1.

I do not like this reading of Mahler’s 
Fourth at all. Solti overdoes the expres
sion in this essentially simple work. It is 
difficult to imagine any conducter soun
ding more self-indulgent.

The tempos are wayward, accents are 
unexpectedly all over the place. And 
Chopinesque rubatos abound. It is all an 
exercise in gutsy sentimentality. Solti in 
turn teases it, pets it, and it’s not too ex
travagant to say that he hugs it shapeless 
in a possessive love affair with the music. 
He should listen to the late George 
Szell’s account of the work.

In the soprano solo in the Fourth 
Movement, Kiri de Kanawa is in good 
voice but sounds a wee bit too 
sophisticated, too contrived to win the 
childish effect the composer expected. 
And everywhere the sound is much too 
loud. Turn down your gain or face irate 
neighbours. (J.R.)

MOUSSORGSKY
Moussorgsky: Pictures from an Exhibi
tion. Taneyev: Prelude and Fugue in G 
sharp Minor. Borodin, Scherzo, 
Tchaikovsky, Dumka. Vladimir 
Ashkenazy (pianist).

The 15 short pieces comprising 
Moussorgsky’s Pictures from an Exhibi
tion run for well over half an hour. As 
you probably know they are graphic little 
musical sketches of things and people in 

mid-19th century Russia and elsewhere.
When I think of recent great Russian 

pianists I automatically recall Richter 
and Cherkassy, plus Ashkenazy, of 
course. Of these Cherkassy, some couple 
of years ago, gave us a beautiful account 
of this work, restrained in the composer’s 
most violent moments, always intensely 
lyrical, always precise and tonally lovely. 
On a 45rpm disc it took up the whole 
record.

This present 12-inch needs filling, 
hence the assortment of sometimes 
uneven little pieces by famous Russian 
composers as listed above, But first let us 
look at the Pictures. It is digital which 
gives it an edge in the heavy bass line by 
Bydlo. There is little to choose between 
the earlier recording of Limoges with its 
bustling market scene.

But here we have a more powerful 
Baba Yaga, forceful yet masterful. 
Gnomus attracted me by its continuing 
contrasts and the Great Gate of Kieff 
brings the performance to a brilliant end. 
Among the smaller pieces, the ever- 
popular Tchaikovsky Dunka is followed 
by Liadov’s equally and utterly charming 
Musical Snuff Box. There is a bright 
Taneyev and delightfully melifluous 
Borodin Scherzo. I think Ashkenazy fans 
— and they number millions, to my 
mind deservedly — will not be 
disappointed. (J.R.)

DONIZETTI
Donizetti: Il Campanello Comic opera in 
1 Act. Agnes Blatsa (soprano), Enzo 
Boro (bass), Carlo Gaifa (tenor). Bien- 
camira Casoni (mezzo soprano). Angelo 
Romero (baritone), with the Vienna State 
Opera Chorus, Vienna Symphony Or
chestra conducted by Gary Bertini. CBS 
Masterwork D584450. Digital.

CBS must have been eager indeed to 
find something out of the 18th century 
museum to attract the collectors of od
dities when they chose Donizetti’s incon
siderable work to replace the copious 
recordings of better known and better 
loved operas.

Until now I had thought this was the 
strictly private domain of our Joan and 
Richard to dig out these early 18th cen
tury museum pieces since anything with 
Joan Sutherland’s name on it sells well. 
They revive these works — if revive can 
be used here in the more mundane sense 
of having restored life. Wouldn’t it be 

better to let them rest in peace than reap
pear as spooks?

Moreover it seems a trifle extravagant 
to pack only one disc in a box but I sup
pose the accompanying libretto was the 
reason, especially when non-Italian 
speaking listeners do not know the work.

In any case it is very well recorded 
with an atmosphere I can only call 
vivacious. The story is a well used bridal 
night Italian comedy and the music 
below Donizetti’s best standard. But the 
singing is generally very good and the 
Vienna Symphony responds with a 
splendidly adjusted early 18th century 
idiom. (J.R.)

FALLA
Falla: Nights in the gardens of Spain.
Albeniz: Arranged Halffter.
Rapsodia Espanola. Turina: Rapsodia 
Simfonica. London Philharmonic with 
Aligia de Larrocha; Decca Digital 
410289.

It is so long since I heard this work I 
had forgotten how attractive it is. Only 
rarely played nowadays its conductor is 
seldom heard from. Yet here both shine 
luminously. There is a perfect balance 
between piano and orchestra, though the 
piece is not a piano concerto. It is just 
another orchestral instrument in the 
brilliant scoring.

Its true atmosphere is established at 
once with faithful piano tone and sump
tuous orchestra. Falla, a contemporary 
of Les Six in Paris, was not linked to any 
of them though his music always showed 
elegant originality. And here might be as 
good a place as any to clear up the pro
nunciation of the composer’s name.

He is usually called Fieya or de Fieya. 
Neither is correct. Spaniards never use 
the “de”; when using only the surname. 
The correct pronunciation is Fallya or 
Manual de Fallya. I got this not long ago 
from the Australian Ambassodor to 
Spain who lived in a street of that name 
and the taxi driver in Madrid who took 
us there confirmed it.

Are the rubatos self-indulgent? 
Perhaps, So what? They belong to the 
musical text.

Also on the disc is Albeniz’ Rapsodie 
Espagnola, lightly scored for orchestra so 
that the original solo piano text can be 
played unaltered. It is a pleasant enough 
work though not in the same class as the 
Falla.
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INTEREST

A third piece is not quite so well 
recorded — Turina’ Rapsodica Sifonica, 
another piece that I haven’t heard for 
59-odd years. It delighted me, as did the 
whole disc. (J.R.)

STRAUSS
Richard Strauss: Burlesque for Piano 
and orchestra. Rudolf Serkin (piano) with 
the Philadelphia Orchestra conducted by 
Eugene Ormandy. Horn Concerto No. 1; 
Myron Bloom (horn) with Cleveland 
Orchestra under George Szell. Oboe 
concerto; Neil Blace (oboe) with English 
Chamber Orchestra under Daniel 
Barenboim. CBS Masterwork Analog 
CB211.___________________________

More music for piano and orchestra. 
The disc (analog) has a very hard tone 
and is recorded much too loudly. Reduce 
your gain well below its usual level. The 
playing is very exact and completely 
humourless — wooden, in fact. Even the 
Mendelssohnian bit in the middle is 
precise but much too stern. After all the 
composer named it Burlesque. It’s all 
very brisk but that’s all I can say about it.

This piece is also accompanied by a 
shrill orchestra — all but the horn tone. 
An early work it sounds very trite 
nowadays with its square-cut diatonic 
tunes and student-like harmony. The 
horn solo is stylishly played — if you like 
the fat German horn tone. Orchestrally 
one need only say it’s Szell and the 
Cleveland to hint at the perfect 
precision.

In contrast, the Oboe concerto was 
written towards the end of the com
poser’s life and here we have the pen of a 
master. The recording is again coarse. 
And the well-played oboe, if you use 
your usual gain-setting, becomes as loud 
as a muted trumpet. On the whole not 
recommended. (J.R.)

BEETHOVEN
Beethoven: Sonata No. 3 for Cello and 
Piano in A major Op 69. Sonata No. 5 
for Cello and Piano in D major, Op 102. 
Yo-Yo May (cello) and Emanuelax 
(piano).

The year or so ago recording of the 
first two of the Cello Sonatas amazed me 
by the sheer churtzpah of its effortless 
virtuosity. On hearing it many must 
have wondered just how the more

serious Third and Fourth would go. 
About 18 years separated the composi
tion of the two brackets. They need not 
have worried.

To support this statement, play the 
Adagio of the D major and hear its 
lyrical eloquence. The introspective first 
movement, inturned and outgoing, is 
splendidly realised by both performers. 
So too is the fugato Finale, digitally clear 
and hard-minded. Opus 69, perhaps the 
most deservedly popular of all five cello 
sonatas, is always dramatically treated 
and magically clean in the first 
movement.

Equally dramatic, though in unex
pected places is the following Scherzo. 
For the Adagio refer to the Adagio notic
ed above. This serves you as an introduc
tion to the romping Finale presented 
with such ease that the players could be 
chuckling at the time, as the picture on 
the record sleeve might suggest. Ex
hilarating works peerlessly played. (J.R.)

CHRISTMAS ALBUM
Amy Grant: A Christmas Album. Stereo 
LP, Myrrh 6768. From Word Records 
Aust, 18-26 Canterbury Rd, Heathmont, 
Vic 3135. Phone (03) 729 3777.

Recorded in the latter part of last year, 
this album reached me just too late for 
inclusion in the December ’83 issue, so I 
held it over for the current Christmas 
season.

Looking at the credits on an inner 
sheet, it is apparent that quite a story 
could be written on how the album was 
recorded. The basic tracks were laid 
down in Nederland, CO, while the 
strings and woodwinds were recorded at 
separate locations in London and

Looking to purchase instruments
We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
you’re in the market for an oscilliscope, think 
of David Reid.

.» *

35MHZ 
MEGURO 
MO-1252

* > -AS

$749°o
INCLUDING TWO 

(1:1/1:10) PROBES
35 MHz 2-channel with Trigger Delay

• Sensitivity: 5MV/div — 10V/div; 1 mV/div at x5 MAG • 
Bandwidth. DC or 10Hz — 35 MHz • Sweep Mode: NORMAL, 
AUTO, SINGLE, DELAY • Trigger Delay: INTEN D, DELAY’D; 1 us 
- 100m S • Trigger Source: INT, LINE, EXT, EXT/10 • X-Y 
Operation; & X-Axis modulation

20MHZ . INCLUDING
MEGURO S52500two (1:1/1:10)
MO-1251 PROBES!

20 MHz 2-channel with component tester

• Sensitivity: 5mV/div - 20V/div; 1 mV/div at x5 MAG • 
Bandwidth: DC or 10 Hz - 20 MHz • Sweep Mode: NORMAL, 
AUTO • Trigger Source: INT, CH2, LINE. EXT • X-Y
Operation; & Z-Axis modulation 
C & diodes

Component Tester: for R, L,

GPS-3030 
DC POWER 
SUPPLY 
siga«!

Provides 30V at 3A

GPS-3060 
DC POWER 
SUPPLYÍ33400
Provides 30V at 6A

Short circuit protected 
Auto constant voltage, 
constant current indication 
High line and load 
regulation
Similar to GPS3030

GAG-808A 
AUDIO 
GENERATOR 

$199°° 
Covers 10Hz 
to 1MHz 

2 O V p-p open
• Sine 

ï wave 
External

circuit output 
and Square
outputs
sync < 600 ohm
output impedance

ALL PRICES SHOWN DO NOT INCLUDE SALES 
TAX. ADD 2O°/o

These are just a few of the many 100’s of up-to- 
date Electronic items on display at:

DAVID REID ELECTRONICS LIMITED
1 27 York Street, Sydney, 2000 
orTelephone (02) 267 1385-
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At altitude, the radar capability 
of the F/A 18 Hornet enables it to look 
down over the curvature of the earth's 
surface and see tarqets far beyond 
normal radar range.

This is just one of the advanced 
systems that make the Hornet such an 
outstanding military aircraft.

State of the art aviation techno
logy in communications, laser guidance 
and detection, multiple target tracking, 
mission computers, advanced electronics.

To keep it flying as it should we 
need technically minded young men 
and women to train as Electronics 
Technicians.

If you have successfully completed 

at least year 10 with passes in English, 
Maths and Science (physics content) 
and you would like a full-time career 
working with the very latest in aviation 
technology, contact us now.

If you are an Australian citizen 
(or eligible to become one), aged 17-34, 
telephone your nearest Air Force Careers 
Adviser on: Sydney (02) 2195555, Newcastle 
(049) 25 476, Wollongong (042) 28 6492, 
Parramatta (02) 635 1511, Canberra 
(062) 82 2333. Melbourne (03) 697 9755, 
Geelong (052) 21 1588, Brisbane 
(07) 226 2626, Townsville (077) 72 4566, 
Adelaide (08) 212 1455, Perth (09) 325 6222, 
Hobart (002) 34 7077, Launceston 
(003) 31 1005, or write to Box XYZ in your 
capital city.

JOIN AUSTRALIA’S AIR FORCE.
Authorised by Dir Gen Recruiting Dept of Defence RG47.FPC1.44



RECORDS AND TAPES

Canada (presumably Ontario). The horns 
were recorded at Nashville, the Choir at 
Hollywood, with additional overdubs 
coming from three other studios. All this 
was assembled by a group of panel 
engineers and finally committed to disc 
by none other than Doug Sax.

So, if you get to read the credits and to 
hear the extensive backing support that 
Amy Grant has, remember that the only 
time they all got together was in the final 
mix-down!

Fortunately, none of this venue- 
hopping is evident in the sound as heard. 
It is clean, well balanced and well 
arranged, lending generous support to 
the soloist, without ever dominating her 
voice.

Not surprisingly, Amy Grant’s is a 
distinctly American Christmas, with 
snow, sleigh bells and chestnuts, and 
little in the way of simple, traditional 
carols. For the most part, the 
arrangements are modern, up-tempo but 
certainly not way-out.

The titles, with lyrics supplied, are: 
Tennesse Christmas — Hark! The 
Herald Angels Sing — Praise The King 
— Emmanuel — Little Town — 
Christmas Hymn — Love Has Come -- 
Sleigh Ride — The Christmas Song — 
Heirlooms — A Mighty Fortress/Angels 
on High.

Assuming that you already have your 
share of traditional carols, the chances 
are that you’ll quite enjoy Amy Grant’s 
Christmas by way of a change. Well 
worth a hearing. (W.N.W.)

A SUPERB LP
Debussy: La Mer. Three Nocturnes. 
Andre Previn conducting the London 
Symphony Orchestra, with the 
Ambrosian Singers. EMI digital/DMM 
stereo LP, ASD 1436321.

Julian Russell warmly commended 
this same coupling on a Philips LP, in 

November last year, played by Colin 
Davis and the Boston Symphony 
Orchestra. I did not hear that recording 
personally but Michael Oliver in 
“Gramophone” selected it as the one 
with which to compare this new 
performance by Previn and the LSO. His 
verdict: Previn is a little warmer, a little 
more emotional, but both are 
“performances I could gladly live with”.

I, personally, could live very easily 
with this new EMI release. Its dynamics 
run from the merest murmur of sound to 
a fortissimo that even Telarc would be 
proud of. The surface is dead quiet, the 
sound stage magnificently defined and 
the sound itself immaculate.

As I listened to this latest example of 
“black” disc technology — digital 
recording and direct metal mastered — I 
had to marvel yet again at the resilience 
of the stylus-in-groove system. Having 
held its own against a massive challenge 
from tape, here it was producing sound 
that, subjectively, was little different 
from that from compact disc.

The music itself is highly descriptive 
and easy to assimilate.

“La Mer” (The Sea) was completed 
during a holiday at the Eastbourne Hotel 
(UK) in July, 1905 and performed for the 
first time in Paris in October of that same 
year. It has three movements which, in 
abbreviated English describe: “Morning 
on the Sea”, “Joy of the Waves”, and 
“Dialogue: The Wind and the Sea”. As 
James Harding points out in his jacket 
notes, Debussy’s “La Mer” is descriptive 
but not superficially so. Rather is it “a 
masterpiece of musical impressionism ... 
with each detail of the intricate mosaic 
... placed in its context with the utmost 
precision”.

The Three Nocturnes predated La 
Mer, having been first conceived by 
Debussy around 1890, revised in 1894 
and again in 1899. “Nuages” (Clouds) is 
restrained and gentle, befitting the 
unhurried procession of clouds to the

distant horizon. “Fetes” was said by 
Debussy to refer to specks of dust 
dancing in the sunshine; he likened them 
to “Festivities” and that’s how they 
sound. “Sirenes” has to do with those 
fictional maidens who, with their songs, 
sought to lure sailors, to their death. 
Listen to the Ambrosian Chorus in this 
role and I suggest that they will at least 
help to lure you to the cash register!

In short, this is a disc that belongs in 
your collection. (W.N.W.)

TWO SYMPHONIES
Mozart: Symphonies 40, K550; 41, K551 
“Jupiter”. The Los Angeles Chamber 
Orchestra conducted by Gerard 
Schwarz. Delos compact disc D/CD 
3012. From P. C. Stereo Pty Ltd, PO 
Box 272, Mt Gravatt, Qld 4122. Phone 
(07) 343 1612.

In his booklet notes, David Wright 
suggests that these two symphonies are 
unusual in that, unlike the majority of 
Mozart’s other works, they do not 
appear to have been composed with any 
particular occasion or concert tour in 
view. Nor is there any record of a 
performance, actual or anticipated, until 
years after the composer’s death.

No less curious is the fact that his last 
and greatest symphonies, Nos. 39, 40 
and 41, were composed in a brief two
month period in the summer of 1788, 
when desperate financial problems and 
the death of his infant daughter had 
pushed him to the brink of despair. Yet, 
in those two months, he completed the 
“joyous and graceful” symphony No. 39, 
the “dark and brooding” No. 40, and No. 
41, of such “Olympian splendour” that it 
later earned the title: “Jupiter”.

Did those contrasting compositions 
reflect Mozart’s rapidly changing 
emotions or do they signify an ability to
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COLOUR CAPPEDSPOTLIGHT 12V RCA GOLD PLATED 
PLUGS AND SOCKETS

RECHARGEABLE 12V 
GELL BATTERIES

Rod Irving Electronics

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance:

+. P.O. Box 235 
NORTHCOTE 3070

Quartz halogen spotlight. Hand 
held with moulded plastic grip. 
Brilliant beam up to 55 watts, 
can be seen for miles. Orange 
lens cover, emergency flasher’ 
switch. 3 metre curled cord, 
cigarette lighter plug and 
replaceable H3 halogen bulb'

For those who want the ultimate 
in connection.
Essential for Laser disc player 
to get that fantastic sound 
quality.

Cat. Pl 0147 PLUG

Cat. P10146 SOCKET

$1.95
$1.20

Leakproof and in 3 convenient 
sizes, these long service life 
batteries are ideal for burgular 
systems, emergency lighting or 
as a computer backup power 
supply Ideal for many power 
needs.

KNOBS
tin

Economy knobs with elevated 
white pointer

Cat. H10001 RED

Cat. H10002 BLUE

Cat 15050 $19.95
Please note these must be 
used together

Cat S15029 12V 1.2 AH

$17.95

Cat. H10003

Cat. H10004

GREEN

YELLOW

FAIRCHILD TTL 
DATA BOOKS

36 WAY CENTRONICS 
CRIMP PLUG

NEW LOOK 
NEW PRICES 
NEW PEOPLE 
NEW 
PRODUCTS 
NEW IDEAS

Cat S15031

Cat St 5033

12V 2.6 AH
$34.50

12V 4.5 AH
$44.95

CRYSTAL SPECIALS

Mail Order Hotline

Just arrived' This book is the 
same as used in the Victorian 
Education System. Includes 
data on new Fast series 
Limited stock 500 only

Cat. P12200
1-9 10-99 100+

$6.50 $5.95 $5.50
P.S. Discount flat cable is 
coming!
We've done it again1

MINI STEREO 
HEADPHONE

Prime spec's. We just have too 
many in stock'
3.5795 MHz 14.318 MHz
4.00 MHz 18.0 MHz
4.1943 MHz 20.0 MHz

This month’s prices
1-9 10-99 100+
$040 $0 35 $0.30

BRAND NEW FANS

Cat B10050 $14.95

(03)481 1436

NEGATIVE & POSITIVE 
CIRCUIT RESIST

All $2.50 each!
10 or more $2.00!

POSTAGE RATES 
S1-S9.99................ 
S10-S24.99 ..........  
$25-549.99 .......... 
S50-S99.99 .......... 
$100-5199 ............ 
$2OO-$499 .......

PCB SPECIALS
Fibreglass predrilled 
boards.

$500 plus

$1.50 
$2.00 
$3.00
$3.50 
$5.00
$7.50 

.. $10.00

Low cost hi-fi sound! Light and 
comfortable, as easy to wear 
as hair'

Cat C14000 $4.95

Certified Post for orders 
over $100 included “free"! 
Registered Post for orders 
over $200 included'“free”! 
Account orders from 
schools Govt. Depts., 
Public Cos., gratefully 
accepted. Min. order of 
$20. (or a min. $5 
accounting fee will apply.) 
Comet Road Freight, 
Airmail etc. are extra.

Make your own presensitized 
PC Boards POSITIVE PHOTO 
RESIST for using 1 1 tapes and 
pads on clear film for one off or 
prototypes Resist:50ml bottle 
for apprx 1500 sq cm of pcb.

BULK CABLE 
100M ROLLS

Cat P85500 $6.95
DEVELOPER 70 gms of 
crystals to mix with 2 It of 
water, enough to complement 
50ml of resist.

W11222Cat

Cat P85504 $3.25
Cat W1 1224

welcome here

NEGATIVE PHOTO RESIST for 
using normal negative PCB 
images
Resist : 50ml bottle for apprx.
1500 sq cm of pcb

Cat P85508 $5.45
DEVELOPER 500ml bottle 
enough to complement 50ml of 
resist No dilution reuqired

Cat W11219

3C2V75 OHM 
$25.00

5C2V75 OHM 
$39.00

4 Core Shielded 
$55.00

UNIVERSAL 
SOLDERING 
IRON STAND

HAVE YOU BEEN 
INTO OUR.CITY 
STORE???
Conveniently located on 
the edge of the city where 
parking is easy! Over 
4,000sq. ft. of an 
extensive range of 
products and great “in 
store" bargains . . for 
those interested in 
computers we have a 
wide range on display 
upstairs. For good advice 
and a good price, see Rod 
Irving Electronics.

Cat P85510 $8.50
ETCHANT 400gms of crystals 
to mix with 1 to 1'? Its of HOT 
water

Cat P85512 $3.25

ARISTA HOUSE ALARM
Cat. Tl 1302

$5.95 slashed to $3.95
NICAD BATTERIES

House alarm security system 
Electronic push Dutton control 
module with programmable 
entry/exit code. Supplied with 
siren module and 4 sets of reed 
switches. Will allow up to 30 
entry/exit points and additmoal 
siren modules. Complete with 
instruction book, cable etc. 
Battery operated

Rechargeable up to 1000 times!

Cat. S150020

Cat. S15021

Cat. S15022

Cat M22461 $69.95

1-9

$2.25
$4.95
$7.95

AA500 MA 

C1.8AH

D 4 AH 

10+ 

$1.95 
$3.95 
$6.95

Type Normally Special Price tor 
Mail Order 
Customers

79TI11 $3.90 $1.90
80RM12 $ 3 90 $1 50
81DC2 $ 3 50 $1 50
81MI11 $ 3 90 $1 50
82 A03A/B $11.80 $5.00
82A03C $ 3.90 $1 50
82 VX4 $ 3.90 $1 95
821V5 $ 5 90 $3.50
821V6 $ 9.50 $5 95
82PC8 $ 2.50 $1 00
82AL11 $ 3.90 $1 95
83MS4 $ 4 90 $1 95
83PC3A $ 3 90 $1 35
83PC3B $ 2.95 $1 35
83RC12A/B $ 4.05 $2 95
83PS5 $ 5.95 $3 50
83PS7 $ 2 95 $1 10
83TT8 $ 3.95 $1 25
84MC5 $ 3.95 $1 95
84 All 1 $ 2.95 $1 25
84AN3A $ 3.95 $1 95
84AN3B $ 3.95 $1 95
84SP3 $ 5 90 $310
84 B4 $ 6 95 $310

Not noisy pullouts! Stacks of 
uses in power amps, computers, 
hotspot cooling etc. Anywhere 
you need plenty of air

Cat. T12461 240V 4%"

$16.95
Cat T12463 1 15V 4 %"

$16.95
Cat T12465 240V 3' ?”

$16.95
Cat. T12467

10 Fans (mixed)

11 5 V 3'/2"

$16.95
less 10%

INCREASE YOUR 
MEMORY

AUDIO FLANGER

Modulates a delay system and 
produces delay and pitch 
variations Features 4 seperate 
controls producing an extremely 
wide range of effects from light 
chorus to really wild tones. At 
half the price of comparable 
units in music stores, these are 
great value'

Cat A12044 $89.00

AUDIO ANALOG DELAY

Achieves delays ranging from 
20-300 milliseconds. Superb 
reverb, doubling and echo 
Perfect when playing in ‘DEAD- 
rooms/halls.

CSat A12046 $139.00

P&PPCBsüNLY S100
“FREE Floura Starter Kit with each order 
over $50.00

1-9 10+
Cat. U48116 41 .6

$2.95 $2.50
Cat U48164 4164

$7.95 $6.95
Cat U48770 27128

$49.00 $45.00

r* SCOOP ★ ★ ★
PRIME SPEC RED

We bought 100.000 so you can 
reap the benefits!

1-9 10-99 100+
$0.10 $0.09 $0.08
Cat Z10150

CAR REPLACEMENT
SPEAKERS

Cat. C1O757

Cat. C10746

Cat. C10705

Cat C10706

5x7” Oval 
$5.95

4x6” Oval
$4.95

5” Round
$4.50

6" Round
$5.95

All are rated at 4 OHM. 5 WATT

Errors and Ommissions Excepted



RECORDS AND TAPES
distance his art from the mood of the 
moment?

Whatever the answer to that question, 
says David Wright, “these are the works, 
if any are, that ushered in the 
‘symphony’ as we now know it”. He then 
goes on in his notes to detail the 
structure of symphonies 40 and 41, to 
assist those to whom they may be 
unfamiliar.

Both are presented on this disc by 
Gerard Schwarz conducting the Los 
Angeles Chamber Orchestra, regarded 
by many in the USA as the finest 
ensemble of its kind in the country. 
While of modest proportions by 
symphonic standards, it is appropriate to 
Mozart’s original scoring, and is not 
lacking in weight, when called upon.

You may be interested in this 
recording as a student or simply fancy it 
for your collection but, either way, I 
don’t think you’ll be disappointed. 
There’s certainly nothing to complain 
about in the technical quality, which we 
commended last year in the digital LP 
version. (W.N.W.)

BEETHOVEN
SYMPHONY No. 5 in C Minor, Op. 
67. Egmont Overture, Op. 84. Boston 
Symphony Orchestra conducted by Seiji 
Ozawa. Teiarc compact disc CD-80060. 
[From P. C. Stereo Pty Ltd, PO Box 
272. Mt Gravatt, Qld 4122. Phone (07) 
343 16121

For a work that was to become 
possibly the most frequently played of all 
major orchestral compositions,

Seiji Ozawa and Boston Symphony 
Orchestra.

Beethoven’s Fifth Symphony had a most 
unfortunate premiere in Vienna during 
the December of 1808:

It was performed under the wrong title 
(described as the 6th), and included in a 
program of all new music (Beethoven 
premieres), that was too long anyway 
(four hours or more). The theatre was 
bitterly cold, the orchestra was under
rehearsed and compensated by playing 
too loudly, and a soprano soloist for one 
of the works suffered a chronic case of 
stage fright!

It took 18 months and a rave review of 
another performance, by writer/ 
composer E.T.A Hoffman, to cancel the 
memory of that disastrous evening.

The composition acquired yet another 
name during World War II, that of 

“Victory Symphony”, when it was noted 
that its opening phrase of three staccato 
chords and one long one formed the 
Morse Code sound for Churchill’s 
famous V-for-Victory slogan.

However, in his lengthy booklet notes, 
Stephen Ledbetter points out that the 
actual term is much older than that, 
having been coined by Goethe to 
describe Beethoven’s incidental music for 
his historial play “Egmont”. As the 
curtain falls and Egmont is taken away 
to a hero’s death, the music swells, 
according to Goethe, into a “victory 
symphony”. (The Egmont overture is 
the second item on this disc).

I note that, in the April ’83 issue, 
Julian Russell referred to a “much 
acclaimed” recent issue of the Beethoven 
5th by Kleber, and to a then-new 
“attractive” and “picturesque” version 
on Decca by Ashkenazy and the 
Philadelphia Orchestra. In fact, this 
Ozawa/Boston SO performance has been 
around since 1981, but it has won 
acceptance and stood the test of time as a 
digitally-sourced LP.

It is a vigorous and polished 
performance, with a sound that is best 
described as full and cohesive. The 
recording is characterised by excellent 
dynamic range, occurring naturally, 
without any attempt at ostentation for 
its own sake. Even more important, it is 
very clean and virtually free from the 
“papery” edge that is sometimes evident 
in complex orchestral sounds.

If you have a place in your collection 
for another Beethoven 5th or, more 
likely, for one in the CD format, Telarc’s 
CD 80060 is well worth considering. 
(W.N.W.)

DIRECT SATELLITE TV NOW
FULLY IMPORTED from USA INTERSA 
CORP, a world leader in Satellite 
technology HIGH PERFORMANCE 
tested and proven in Australia.

(within the footprint)

Twelve months guarantee.

THE “BABY Q” SATELLITE TV RECEIVER
FEATURES INCLUDE:
• Fully compatible ‘BABY Q" Receiver, Down Converter and Low Noise Amplifier with 60° to 90° temp range

ACESAT SATELLITE RECEIVER 
CORP. PTY. LTD.

856 PRINCES HIGHWAY 
SUTHERLAND 2232 N S W AUSTRALIA 

TELEX: AA21822 SY824 PHONE: (02) 521 5994

• Single conversion Down Converter
• Fully tunable channel and audio select
• Audio, filtered video and composite video outlet to suit monitor
• RF outlet to TV
INSTALLATIONS now operational throughout Australia including Alice Springs, Tennant 
Creek, Katherine, Telfor in WA. Gordonvale, Broken Hill. Gunnedah and as far south as 
Sydney.
COMPLETE SYSTEM includes Australian made 3.5m demountable antenna with galvanised 
mount cables connectors, weather shield, instruction manuals . . .
READY FOR INSTALLATION $4480 plus freight

(ms tala tion available at cost, if requred)
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Two low-cost 
utility amplifiers
Here we present two general-purpose audio 
amplifier modules, together with detailed 
explantions of how they work. One module will 
deliver 1 watt while the other is capable of 
delivering up to 20 watts.
by ANDREW LEVIDO

Low power audio amplifiers are used 
in a surprising variety of electronic 
devices. The TV set in your lounge room 
uses an audio amplifier, as do transistor 
radios, tape players, record players, 
electronic musical instruments, movie 
sound projectors, and electronic games. 
For this reason, a general-purpose audio 
amplifier is a handy device for any 
hobbyist to add to his workbench.

Some modern audio amplifiers use an 
integrated circuit module, but a 
surprising number are still designed 
around discrete transistors. There are 
several reasons for this. Discrete designs 
are usually more reliable, cheaper, and 
easier to service.

The two designs to be described thus 
use discrete transistors and are very easy 
to build and get going. In addition, they 
present an ideal opportunity for the 
hobbyist to gain an understanding of 
how an audio amplifier works. IC 
“black boxes” are fine, but they don’t tell 
you anything about the circuit 
operation.

To this end, fairly detailed 
explanations of the circuit operation are 
given. In particular, we explain how a 
complementary symmetry amplifier 

works and discuss such things as bias 
stabilisation and Vbe multipliers.

The accompanying specification 
panels and the graphs give the technical 
details of the amplifiers, while the 
physical details can be determined from 
the photographs. Each amplifier is built 
on a printed circuit board which, in the 
case of the 20W version, also carries the 
heatsinks. They are not intended to be 
hifi amplifiers, although the 20W version 
could form the basis of a modest stereo 
system.

How it works
Before involving ourselves with the 

details, let’s first review the basic theory 
underlying amplifiers of this general 
type. Fig. 1 shows a basic complementary 
symmetry output stage which forms the 
basis of both amplifiers. Note that the 
bias components have been omitted for 
clarity.

The circuit consists of two emitter 
followers connected together such that 
each amplifies half of the incoming 
waveform. The circuit is so biased that 
the bases of the two transistors, and thus 
their emitters, are held at half the supply 
voltage when no signal is present.

Imagine a sinusoidal signal applied to 
the bases of the two transistors. When a 
positive half-cycle occurs transistor QI is 
forward biased and thus operates as an 
emitter follower. Similarly, Q2 is forward 
biased during negative half-cycles of the 
input signal. Thus the whole input signal 
is amplified and applied to the load.

To use the popular jargon, Fig. 1 is 
known as a class-B output stage. The big 
advantage of this scheme is that, when 
no input signal is present, both 
transistors are off and so no current is 
drawn from the supply. Class-B 
amplifiers are thus quite efficient in 
terms of current consumption.

A class-A amplifier, on the other hand, 
is one in which the active device is 
turned on for the full input waveform. In 
other words, the transistor is biased so 
that it operates over both positive and 
negative excursions of the cycle. This 
type of circuit draws considerable 
quiescent current in the no-signal mode 
and is thus relatively inefficient.

There is one major problem with class 
B- amplifiers, however, and that is 
crossover distortion. This occurs because 
neither transistor will turn on until the 
base-emitter junction is forward biased 
by about 0.7V. Thus, there will be a 
period when both transistors will be off; 
ie while the input voltage is between 
+ 0.7V and -0.7V. This means that 
there will be a discontinuity in the 
output waveform as it passes through the 
mid-point.

This situation is obviously not 
acceptable, so some way must be found 
to eliminate the problem. The most

98 ELECTRONICS Australia, November, 1984



This photograph shows the completed 20 watt amplifier. Note the heatsinks on the board.

obvious solution is to bias both 
transistors so that they are just turned on 
with no signal present. If this is to be the 
case the bases of the output transistors 
cannot be connected together but, 
instead, must have about 1.4V between 
them. Fig. 2 shows one configuration 
which provides this condition.

Q3 is biased so that, with no signal 
present, a small current flows through it. 
This current flows through DI and VR1 
to provide the 1.4 volts difference 
between the bases of QI and Q2. A 
variable resistor is used in this position so 
that the bias current can be adjusted to 
the minimum value required to eliminate 
crossover distortion.

The diode is used to provide 
temperature compensation. The voltage 
which we are trying to match, the 
voltage across the base-emitter junctions 
of the output transistors, does not 
remain constant with temperature. Thus 
a diode, with its similar voltage
temperature coefficient, is used to 
compensate for the change in base
emitter voltage with temperature.

Therefore very little signal current flows 
in this resistor and so there is less loading 
on Q3 than there otherwise would be. 
This translates into slightly more output 
signal and slightly less distortion.

The only other addition to the circuit 
is the stage containing Q4. This stage 
provides some of the voltage gain of the 
amplifier as well as establishing the bias 
conditions throughout. The + 12V rail is 
decoupled by the 1 OOkQ resistor and the 
22/xF capacitor, and then applied to a 
voltage divider consisting of 1.8MQ and 
2.7M9 resistors. This sets the voltage on 
the base of Q4 to just over half supply.

The emitters of the output transistors 
are held close to half the supply voltage 
by means of DC feedback provided by 
the 2.2k(2 resistor. In simple terms this is 
how it operates. If the voltage on the 
emitters of QI and Q2, and hence the 
voltage on the emitter of Q4, is lower

The completed 1 watt amplifier is mounted on

We estimate that the current cost
of parts is

$9-10
for the 1W Amplifier and

$17-20
for the 20W Amplifier. These 
prices include sales tax.

than 6V, then Q4 turns on harder since 
it’s base is held at just above 6V. This 
means that Q3 also turns on harder, and 
so the voltage at the emitters of the 
output transistors is forced to rise.

In the same way, if the voltage at this 
point rises above 6V, Q4 reduces the 
drive to the output stage, thereby 
lowering the voltage at the output.

Now let’s consider what happens 
when a signal is applied to the input. 
Trimpot VRl sets the signal level into 
the amplifier while a .01/xF capacitor 
provides AC-coupling to the base of Q4. 
Note that since the impedance at the 
base of Q4 is about IMfi, VRl 
determines the overall input impedance 
of the amplifier (ie, the amplifier has an 
input impedance of 1 OOkQ).

Q4 is configured as a common-emitter 
amplifier. The 2.2kfi resistor provides 
overall AC feedback around the whole 
amplifier, as well as the DC feedback 
mentioned earlier. Feedback is used in 
this way to increase the stability of the 
amplifier and to reduce dependence on 
the gain of individual transistors.

The load for the common emitter 
stage is provided by Q3, which is the 
driver transistor for the output stage (QI 
and Q2). The output stage provides the 
necessary current gain to drive low 
impedance loads such as loudspeakers.

A 470gF capacitor is used to block the 
DC component present on the output. 
The 4.79 resistor and 0.1/xF capacitor

a PC board measuring only 44 X 77mm. 

1W amplifier
Referring now to the circuit diagram 

of the one watt amplifier, it can be seen 
that the output stage of Fig. 2 is used 
with only one minor variation. The 
resistor on the base of Q2 is no longer 
connected to the negative rail but is 
instead connected to the output 
terminal.

The reason for connecting one side of 
the IkQ resistor to the output rather than 
the negative supply is to provide 
“bootstrapping”. Because the output 
stage is essentially a complementary 
emitter-follower with almost unity gain, 
there is almost no difference in AC signal 
voltage across the Ikfi resistor.



across the output form a Zobel network 
to ensure the amplifier remains stable 
into all types of loads. Filtering of the 
supply is provided by the 100/zF and 
0.1 ^iF capacitors connected from the 
+ 12 V rail to ground.

Using the components shows in Fig. 3, 
the voltage gain of the circuit is 
approximately 15.6. This can be adjusted 
to suit individual needs and is set by the 
ratio of the 2.2k(2 and 150(2 resistors. For 
example, reducing the 150(1 resistor to 
100(1 increases the gain to 23.

20W amplifier
Now let’s turn our attention to Fig. 4. 

Although this circuit is slightly more 
complex than the lower-powered version, 
the same general principles apply.

The input stage is virtually identical 
and bias is provided to the whole 
amplifier in the same way. The most 
obvious differences are around the 
output stage where Darlington 
transistors have been used. These 
transistors were chosen because they can 
supply a higher current without 
requiring much more drive, since they 
have a very high beta. They also allow 
greater power dissipation than the 
transistors used in the other version.

A different form of load bootstrapping 
has been used in the bigger amplifier. 
Instead of connecting one end of the 
collector load resistor for Q3 direct to the

Fig. 4: The circuit diagram of the 20 watt amplifier. Note the Vbe multiplier circuit <Q5) and the 
output bootstrapping.

Fig. 3: The voltages shown on this circuit diagram are measured with no signal present. 1 hey 
clearly illustrate the DC conditions under which the amplifier operates.

output, we have a split load, consisting of 
two 220(2 resistors. The junction of these 
two resistors is connected to the output 
via a 100/zF/25VW capacitor.

From here on, the principle of 
bootstrapping the collector load of Q3 is 
the same as for the smaller amplifier. 
Because of emitter followers QI and Q2, 
there is little difference in signal voltage 
between the base of Q2 (and QI) and the 
output. Therefore, very little signal 

current flows in the collector load 
resistors for Q3 and thus it “sees” a much 
higher value of load.

The advantage of using the split load 
for Q3 together with the 100/iF 
capacitor is that this amplifier can 
operate without any load being 
connected. Thus it can happily drive 
high value loads such as high impedance 
headphones. By contrast, the smaller 
amplifier will cease to operate if the load 
is disconnected, because that would 
interrupt the DC current flow through 
the lk(2 collector resistor for Q3.

Another obvious change involves the 
substitution of Q5 for the resistor/diode 
network of Fig. 3. Q5 is called a Vbe 
multiplier because the voltage between 
the collector and the emitter is equal to 
some multiple of the base-emitter voltage 
of the transistor. The multiplying factor 
is dependent upon VR1 and the 560(2 
resistor.

This technique provides better 
temperature compensation than an 
equivalent diode/resistor network. It’s 
also more reliable and easier to adjust.

While Q5 compensates for the 
variation in Vbe of QI and Q2 with 
changing temperature, further measures 
are required to ensure freedom from 
thermal runaway (ie, eventual 
destruction). This could arise due to an 
increase in beta of QI and Q2 as they 
become hot or because of a rise in 
collector-base leakage current of these 
two transistors.

To prevent thermal runaway due to 
these causes, Darlingtons Qi and Q2 are 
connected to the output via parallel- 
connected 1(2 emitter resistors. Now, if 
the current through QI and Q2 tends to 
rise because of heating effects, the
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Here is the com
ponent overlay 
for the 1 watt 
amplifier. Take 
care with the 
orientation of 
polarised comp
onents.

Specifications: 1W Amplifier
Supply voltage..............................................................................12 volts
Power output.............................................................................1 watt RMS
Input impedance.................................................................. 100k9 approx
Output impedance............................................................... 0.79 approx
Signal-to-noise ratio.......................................64dB with respect to 1 watt
Frequency response...........................3dB at 75Hz, — 0.5dB at 100kHz
Load impedance...................................................................89 or greater
Quiescent current....................................................... 5.6mA with 89 load

voltage across the emitter resistors will 
also tend to rise and cancel a portion of 
the voltage developed across Q5. Thus 
the output transistors will be partly shut
down and no thermal runaway will 
occur.

The only other component which is 
not used in the 1 watt amplifier is the 
82pF capacitor between the base and 
collector of Q3. This capacitor is 
included to roll off the gain of the 
amplifier at high frequencies. This is 
necessary to ensure that the amplifier 
will remain stable under all load 
conditions.

Construction
The 1 watt amplifier is assembled on a 

small printed circuit board coded 
84mal 1 and measuring 44 x 77mm. All 
components are mounted on this board 
including the input level trimpot (VR1). 
This could be left off the board and 
mounted elsewhere if required. Follow 

the component overlay closely to ensure 
correct location and orientation of all 
components.

The high power amplifier is assembled 
on a larger circuit board coded 84pal 1 
and measuring 77 x 127mm. This should 
be assembled in the same manner as the 
other board, leaving the output 
transistors off for the moment. Each 
heatsink should be mounted on the 
board using a bolt through the hole not 
used for the transistor.

Make sure that the slot in the heatsink 
is directly over the transistor mounting 
holes, and that the heatsinks are not 
touching each other. The transistor leads 
can then be bent through 90 degrees, 
about 8mm from the body of the 
transistor. This done, smear the mating 
surfaces with heatsink compound, bolt 
the transistors to their respective 
heatsinks, and solder the leads.

There is no need to use mica insulating 
washers but note that the heatsink for

PARTS LIST
1W Amplifier
1 PCB, code 84ma11, 44 x 77mm 
Semiconductors
1 BC549 transistor
1 BC338 transistor
2 BC328 transistor
1 1N4002 diode
Capacitors
1 470^F 16VW PC electrolytic
1 1OO^F 25VW PC electrolytic
2 22^iF 25VW PC electrolytic
2 0.1 ¿iF metallised polyester
1 .01 /xF metallised polyester 
Resistors
1 x 2.7M9, 1 x 1.8M9, 1 x 1 00k9, 1 
x 2.2k9, 1 x 1k9, 1 x 1509, 1 x 
4.79, 1 x 100k9 miniature 
horizontal trimpot, 1 x 2009 
miniature horizontal trimpoT.

20W Amplifier
1 PCB, code 84pa11, 77 x 127mm
2 heatsinks, DSE type H3401 or 
similar
Semiconductors
2 BC549 transistors
1 BC327 transistor
1 BD681 transistor
1 BD682 transistor
Capacitors
1 10OOgF 25VW axial electrolytic
1 470^F 50VW axial electrolytic
1 100/xF 25VW PC electrolytic
1 47/zF 25VW PC electrolytic
1 W^F 50VW PC electrolytic
3 0.1 gF polyester
1 82pF ceramic
Resistors
1 x220k9,1 x 180k9,1 x10k9,1 x 
2.2k9, 1 x 5609, 2 x 2209 ’/2W, 1 x 
1509, 1 x 4.79, 4 x 19 1/2W, 1 x 
2k9 miniature horizontal trimpot.

the BD681 will sit at the supply voltage. 
This is because the metal tab of each 
output transistor is at collector potential.

This graph shows the power versus distortion characteristic for the 1 
watt amplifier. The measurements were made using a 12V supply.

Here is the distortion versus frequency characteristic for the 1 watt 
amplifier.
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This graph shows the distortion versus power characteristic of the 20 
watt amplifier. The measurements were taken with the amplifier 
powered from a 30V supply.

Here is the distortion versus frequency characteristic of the 20 watt 
amplifier. The amplifier was powered from a 30V supply and was 
delivering a power of 5 watts into the load.

Low-cost utility amplifiers
Whatever you do, don’t let the heatsinks 
touch.

Setting up
Before the amplifiers are used the bias 

current must be adjusted. Set the bias pot 
(VRl) to the minimum value (fully 
anticlockwise), and connect the 
appropriate power supply. Feed a 
sinusoidal signal into the input of the 
amplifier and, with a load connected, 
observe the output waveform on an 
oscilloscope. Some crossover distortion 
should be apparent. Turn the pot 
clockwise until the distortion just 
disappears.

If you do not have access to test 
equipment, the quiescent current may be 
set in the following way. First, connect a 
jumper lead between the bases of QI and 
Q2. With a load connected (in the case of 
the 1W amplifier) measure the current 
drain at 12V and no signal. It should be 
close to 6mA. Now remove the jumper 
lead between bases of QI and Q2 and 
adjust VR2 so that the total current 
increases to 10mA.

In the case of the 20W amplifier, no

Here is the printed circuit board overlay for the 20 watt amplifier. Make sure that the heatstinks 
do not touch each other.

load needs to be connected to set the 
quiescent current. Again with a jumper 
lead between the bases of QI and Q2, the 
current with 30V supply and no signal 
should be close to 31mA. Now remove 
the jumper and adjust VRl to give a 
total current of 40mA.

Finally, note that these amplifiers 
should be powered from well-filtered 

mains supplies. Do not exceed the power 
supply voltages shown on the circuit 
diagrams, or use lower than 
recommended load impedances, or 
reverse the supply connections. If these 
points are kept in mind, you should have 
no problems using these amplifiers.

Note: PC artwork for these amplifier 
modules is reproduced on page 125. a

Specifications: 20W Amplifier
Input impedance.................................................................. 100k9 approx
Output impedance...................................................................0.19 approx
Signal-to-noise ratio......................................58dB with respect to 1 watt
Frequency response....................................— 3dB at 45Hz and 68kHz
Load impedance................................................................... 49 or greater
Quiescent current.........................................................22mA with 89 load
Supply voltage Power into 89 Power into 49

20V 4W 6.6W
30V 8W 12W
35V 15W 19W

Note: 35 volts is the maximum supply permitted.

AN INTRODUCTION TO 
DIGITAL ELECTRONICS

You don’t need any previous 
knowledge of digital electronics — 
the book starts you right from 
scratch, and covers all of the basic 
concepts you need.
Available from “Electronics Australia , 
140 Joynton Avenue, Waterloo. Sydney, 
2017, PRICE $4.50 OR by mail order: 
Send cheque to “Electronics Australia", 
PO Box 227, Waterloo, 2017, PRICE 
$5.40.
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Ref: EA October 1984
Jaycar and EA have come up with the best value Oscilloscope on the market today - IN A KIT...

Over the years many people have asked, "Do you have a CRO kit?” 
Our answer - up until now - has been that built and tested units 
were no dearer than kits, if you could get a kit at al
The Jaycar KJ-7050 Cathode Ray Oscilloscope kit has a guaranteed 
5MHz bandwidth but should go to around 6.5MHz. It also features 
75mm (3”) CRT Blue Phosphor with accurate graticule, separate 
vertical and horizontal BNC type input sockets etc Remember, a 
5 MHz scope is usually adequate to troubleshoot most micro 
processor and other digital circuitry as well!
This is a wonderful opportunity to leam electronics AND end up 
with a valuable piece of test equipment as well.
The Jaycar KJ-7050 kit is absolutely complete. The chassis is pre
punched and every component including nuts and screws are 
provided, along with instructions.
Cat KJ-7050

ONLY¡229

OSCILLOSCOPE 
SENSATION!

BELT DWVE fl

TURNTABLE " BSRQUA1ITY t Designed by a staffmemberofa well known Australian« I University and made in Australia It is the only 625
fr°m M WOW June 50 Same PAL-D Australian designed and made

manuiactureis coa! feanms enhance.
™ Score/gamma control and by-pass switch. It will drive 

7 (mdudcs 12V g upto 3 VCR s al once with no degradation and works
AOOmAadaptor) The DC motor drive ri electronically ■ wel! as a d^nbohnn amp 5s wel This ri NOT A

■WT and is guaranteed for 3 months SPECIFICATIONS: ★ Dimensions 330(W) x ■rat AV-6501 
285(D) x 60(H)mm overal ★ Platter diameter280mm ■ 
★ 2 speed 33 A 45 rpm (internally adjustable) ★ ■
Pick-up arm counterbalanced type with cueing facility ■ 
★ Pick-up ceramic (stereo) with diamond stylus ★ | 
Turntable operation - auto stop, will return to rest M 
automatically, turntable chassis is sprung on all | 
comers with transit screws and dips ★ Weight 1 5kg m 
★ Output stereo RCA sockets underneath unit ■

CHECK THE PRICE! Cat AA0290
(requires 9- 12V DC © 400mA)

$24.95 528:99'
240V VERSION Cat AAO292 

(indudes 12V 400mA adaptor)

$34.95 538:95
NOVEMBER ONLY SAVE 

$5.00 PER UNIT
(Post and Packing this item $5 not $4.50)

LOW-COST COMPUTER CASSETTE

★ Mains/Battery operated
★ Tape counter - absolutely necessary for 
a data recorder.
★ Works as an audio recorder/player as 
well
★ Inbuilt condenser microphone
★ LED recording indicator'
Sold earlier this year for $39 95

Special purchase price
save ss hurryi

WA DIGIT LCD DPM 60
☆ 200mV fsd ☆ Digital Hold ☆ Bandgap 

Reference ☆ 10uV Resolution
Fantastic bargain - for full details on this device see ofc Catalogue page 
52 SPECIFICATIONS: ♦ Accuracy —0.01% ± 1 digit ★ Linearity 
± 1 digit * Samples/sec - 1.6 ★ Temperature stability 50ppm/ C 
typical ★ Temperature range O-35°C ★ Supply voltage 7.5 - 15V * 
Supply current 1 mA typical ★ Maximum DC input voltage ±20V 
Cat QP5520

NOVEMBER ONLY SAVE $10
ONLY $79.95

NOT $69.95 ONLY $59.95

WILDCARDS VOL. 3 ‘ Another in the 
senes otwildcard books with even more in Vol. 3. Large 
section on assembly language using a game as an 
example with an assortment of business programs, 
utilities and graphics.

Cat. XB-9O12

S^tips f?r ke Ji
$16.00

I " A potpourri of 
licrobee. This book

Cat. XB-9010

$16.00Cat. XB-9011

has received rave reviews from all computer publications. 
A must for all Microbee owners.

$15.00
WILDCARDS YQLr 2 ‘ A continuation 
from vol 1 - again a must for all Microbee owners.

I NEW * PROGRAMMABLE
MOBILE ROBOT

jLow-cost fun learning with this sophisticated robot' Have hours of educational fun 
^programming this fun device to do what you command through the 25 key keyboard on 

FEATURES: * 4 bit microprocessor controlled * 3 speed gears selected by program
■ming thru micro ★ Can travel in 4 directions plus angles and curves ★ Has lights and 
"audio ★ Complex routines can be easily programmed (up to 48 commands long) 
rl XR1024

g SAVE WITH JAYCAR - ONLY $49.95

¡¿MOre DETECTORS 
"The consumer flop that should 

never have flopped!
■ One of the greatest consumer flops of the last decade 
■ was the ionization-type smoke detector.
Z Even though it was a brilliant product is
J reliable, compact easy installation, fail safe etc., it just 
■did not sell. Apparently human nature being what it is 

finds safety-oriented products just not worth the invest- 
■ merit however modest We all know, for example, that 
"accidents and fires never happen to US!!
■ We all know also, that smoke is the greatest killer in a 
■ fire. Many fires smoulder for hours before catching 
z alight and causing physical damage.
| The US market research gurus thought that a cheap, 
■compact smoke detector would be a mass consumer 

item. But boy, were they wrong! When they sold for 
|$49.50 no one wanted them. The price fell to a very 
■ reasonable $29.99 and still they stayed on the supplier's 

shelves. Jaycar was called in.

I We have now been instructed to sell them for less than 
% this amount!!

|Now no-one, no-one has an excuse. You owe it to 
■yourself, your children and family to afford them this 

simple, reliable and low cost protection. If you are a
■Hotel, Motel or Lodge operator don’t miss this wonderful 
"opportunity to install smoke detectors at a never-to-be- 
Jrepeated price.

\ONiv 
k 1498

Now you can mount your monitor on a swivel/tilt base to 
maximise the viewing angle (and reduce glare) of your 
computer monitor.
Until now tilt bases were expensive or only fitted to expensive 
monitors. Now you can have one in your home for under 
$30”
Cat XM 4540

NORMALLY $29.95 SAVE $5
NOW ONLY $24.95



LAST CHANCE!

116dB of‘TWEETIE PIE’ ETI 4000/1 4-WAY KIT
adapter plate

CHEAPER THAN ELECTRETS
Quality West German made dynamic mic inserts You 
can feel the quality by the weight of one in your 
hand! Not too much in the specification dept, except 
that we know that they are GOOD!! 
Cat AM-401 5

CONTACTLESS HALL EFFECT 
BREAKER POINTS”

REE EA DECEMBER 1983

system Jaycar has the complete Hall Effect tnggerhead assembly 
designed to adapt to an extensive number of cars Each kit contains the 
following: -it Hall Effect triggerhead ★ Magnetic rotors for both 4 and 6 
cylinder cars ★ Over 6 cam-lobe adaptors ★ Over 12 different adaptor 
plates for your particular distributor ★ Other hardware (Le screws etc) 
★ As easy to install as a set of points ★ Simple instructions for fitting 
included.
Cat KJ-6655

ONLY $29.95

PHILIPS SPEAKER 
KITS

The fabulous Philips/FT1 4000 series speakers are becoming impossible 
to get We have a limited quantity of both sets available, but you had 

h^gu^n 4000/2 3-WAY KIT
Incorporating: 2 x AD12250/W8 woofers; 2 X AD02160/SQ8 
midrange. 2 x AD01610/TB tweeters; 2 x crossover kits 

ca..®^ $397.00

This incredible little Piezo screamer (measuring 57(L) x 33(H) - 
less bracket) emits a 116dB wait It sounds like a very loud 
canary. The sound at dose range is almost unbearable! If you 
mount it inside your car and your alarm fires, a would be thief 
would probably be scared half out of his wits!
Ideal for any compact high noise alarm application.
Cat LA-5255

GRIPMATENEWNEW
$“UWea

Cat TH1980 ONLYONLY $9.95
TH1981Two extra

'CRIPMATE'

Cat BS-0542

POST fit PACKING

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $ 12

$5 $9 99 
$10 $24.99 
$25 $49 99 
$50 $99 99 
$100 - $198 
Over $199

_ $6.50 
$800 

$10.00

$150
$3 20

and more
BOOK 1 - Cat BSO648
BOOK 2 - Cat BSO649

160 Pages. 8V2 x 11V2. comb 
cat BS-0600

Magnifying gla^ on Cat TH-1982

The ideal tool for holding small components when assembling. This 
simple - low cost '3rd Hand" consists of a base, clamp and two simple 
grippers attached to flexible arms. The concept is old but this new 
approach is brilliant and inexpensive! We all know how difficult it can be 
to solder very small components This solves the problem
You can fit up to 4 flexible arms to each' Gripmate base or alternatively 
up to 3 arms and a magnifying glass - also on a flexible arm

BASIC GRIPMATE (Base, bench damp A 2 flexible arms)

SHOP HOURS 
Cartingford. Hurstville S Gore HiD 

Mon-Fri 9am 530pm; Thurs 830pm; Sat 12pm 
Sydney

Mon Fri 8 30am 530pm. Thurs 8 30pm. Sat 4pm 
Concord

Mon-Fri: 9am - 5 30pm. Sat 4pm

12 VOLT 2 AMP DC 
POWER SUPPLY

This regulated power pack is ideal for CB radio and workshop use 
where large amounts of power are required. DC connections by means 
of banana plugs or screw terminals
Cat. MP 3017

oniy$24.95

LM3867T
This device is a 1 watt low voltage Audio Power Amp suited for battery 
use. We’ve got too many of them.

$47.50

BOOK SENSATIONS
MOTOROLA CMOS DATA

862 pages crammed wrth up-to-the-minute rrformabon on 4000, 
4400 and 4500 devices. A complete product index is included 
along wrth comprehensive data on every device (almost 200 
described) As the CMOS part numbering system is standard, you 
can use this reference for other manufacturer's predicts with the
same generic numbers CH UP 64 Cft
CatBMv.210 ONLYSliOO

TV ANTENNAS AND SIGNAL 
DISTRIBUTION SYSTEMS

An ad in selection and installation of TV antennas and serial 
distribution systems, and how to implement these systems for high- 
quality TV reception Indudes valuable performance data based on 
actual measurements made by the author.

naycarI? ELECTRONICS

SHOWROOMS
SYDNEY: 117 York Street. Tel: (02) 267 1614
CARLINGFORD: Cnr. Carlingford & Pennant Hills Road. Tel: (02) 872 4444
CONCORD: 115/117 Parramatta Road. Tel: (02) 745 3077
HURSTVILLE: 121 Forest Road. Tel: (02) 570 7000
MAIL ORDERS: P.O. Box 480. AUBURN 2144. Tel: (02) 643 2000
HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144 

TeL (02) 643 2000 Telex: 72293 VISA

ONLY $1.40 each
SAVE $1.00

--------16-811 MIUHUWUCEbbDRb
Carefuiy steps you through the comptex process of programming 
and designing wrth the new and powerful 1&0rt microprocessora 
The major advantages and dsadvantages of these staterof-the-art 
devices are ciscussed and numerous benchmarks are provided to 
help you m your comparison of the chips. The book begins wrth a 
simple, straightforward review of the basics erf microprocessor 
design and construction, and then takes an in-depth look at each erf 
the most popular 16-bit microprocessors on the market today, 
inducing the 68000, 8066. Z8001/2, 9900 and NS16000 
352 Pages 5V? x 8Vi serft g HY7C AO 
eatesoses (^L Y $T^5

IC TIMER COOKBOOK
Gives you a look at the hundreds of ways IC «mere are used in 
etectronc instrumentation. This cookbook provides a collection ci 
numerous recipes for using the IC timer, nduding a 555 mono
stable circuit with auxiliary output a touch switch, a programmable 
monostable circuit and hundreds d others.
288 Pages 5’6 x 8V2, soft wttc C C Ari

Incorporating: 2 x AD12250/W8 woofers; 2 x AD02160 
/SOB midrange; 2 x AD70620/M8 lower midrange; 2 x 
AD01610/T8 tweeters. 2 x crossover kits.
Cat CK-2430

$549.00 SAVE $50

ANOTHER BARGAIN I ____ _I

NOVEMBER

DIRECT CONNECT 
Cat XC-4800 MODEM

NORMALLY $399 NOVEMBER ONLY
save $40 NOW $359

UNIVERSAL DATA MODE!

MOSTLY BASIC: 
APPLICATIONS FOR YOUR 

APPLE II. Book 2
Provides you with 28 ready-to-use, BASIC language programs 
which have been completely tested and debugged for use on your 
Apple IL Indudes a telephone dialler, digital slop watch, spring test 
a house buying guide a gas mileage calculator, and many others 
useful to busoessmen, hobbyists, scientists, and computer enthu-

THE COMPLETE HOME VIDEO BOOK 
VOLUMES I and II

by Peter Utz
Starts with elementary concepts. builds to more complex vneo 
activities, and ends with semt-prcrfessional techniques, g'HDhics. 
copying a vdeo tape, editing a video tape, ptennng and scaping

MAIL ORDER VIA 
YOUR PHONE

Incorporating ELEC IRONIC AGENCIES

NUMBER 1 FOR KITS



COMPUTER PRODUCTS
Texas Instruments 
portable computer

Texas Instruments Australia Ltd has 
announced a new portable computer 
that is compatible with the desktop Tl 
Professional Computer. The new model 
is available with either a built-in 23cm 
colour or monochrome display. Both 
displays incorporate the same 25 line by 
80 columns format and a resolution of 
720 x 300 pixels.

The Tl Portable Professional 
Computer offers the same high- 
resolution graphics, colour capability, 
memory expansion up to 768K bytes, 
and easy-to-use keyboard as the Texas 
Instruments Professional Computer. 
Because the new portable is totally 
compatible with the Tl Professional 
Computer, an extensive software library 
and numerous hardware options are 
available.

The keyboard of the Tl Portable 
Professional Computer attaches to the 
system unit, which contains the central 
processing unit, the video display 
monitor, and the diskette drive. A built- 
in storage compartment for cable and 
electric cords makes the computer easy 
to pack, and a built-in handle makes it 
easy to carry. A carrying case is also

available as an optional extra.
Other features include a 16-bit 8088 

central processor, a minimum of 128K 
bytes of random access memory (RAM) 
expandable to 768K bytes, five 
expansion slots, and an integral 5!4-inch 
half-high floppy diskette drive with space 
for an additional built-in disk drive 
option. Storage capacity of an individual 
floppy diskette is 32OK bytes under MS- 
DOS 1.1 and 360K bytes with MS-DOS 
2.1.

A 10M byte Winchester disk option is 
available which has been designed to 
meet the requirements for operating a 
Winchester disk in a portable 
environment. Tl engineers have shock
mounted the drive inside the portable 
microcomputer and added a software 
controlled “landing zone”.

Further information from Texas 
Instruments Australia Ltd, PO Box 106 
North Ryde, NSW, 2113. Phone 
(02) 887 1122.

Latest IBM 
personal computer

IBM Australia Ltd has announced 
the availability of its latest portable 
personal computer. The new computer 
weighs approximately 13.6kg and 
measures 508 x 432 x 203mm. It packs 
into a self-contained unit with a handle 
for easy transportation.

Main features include 256K of 
random access user memory, 
expandable to 512K; a 360K slimline 
diskette drive and adaptor; five 
additional expansion slots in the system 
unit; and an optional second slimline 
diskette drive which can be added to 
the system unit, doubling diskette 
storage to 720K.

Other features include a built-in 
229mm monitor that displays graphics 
and up to 25 lines with 80 characters 
per line; a universal power supply for 
use in different countries with addition 
of an appropriate power cord; and a 
carrying bag for the system.

The IBM Portable Personal 
Computer uses the same 16-bit 8088 
microprocessor used in the IBM PC 
and PC XT. With IBM Disk Operating 
System (DOS) 2.1, the portable can use

most of the software already available 
for IBM Personal Computers.

Further information from IBM 
Australia Ltd, Box 3318 GPO, Sydney, 
2000. Phone (02) 234 5678.
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Engineers!
Help is at 
hand with a 
Sharp Pocket 
Computer.

Small enough to fit in a shirt pocket Sharp Pocket 
Computers are real computers, with attachments such as printers 
and cassette tape drives for program and data storage. But no 
programming is required: pre-programmed software for these 
machines includes:

• Electrical Engineering: transistor parameter conversions, 
complex functions, Fourier analysis, reactance chart, 
star/delta transformation and others.

• Mechanical Engineering: points of intersection of circles, 
circle tangent to two lines, involute, inverse involute 
and others.

• Structural Engineering: girder load terms for reinforced 
concrete construction, stress calculation of three-hinged 
point gabled roof and others.

• Civil Engineering: Coulomb's coefficient of earth pressure, 
stability of a slope (by method of slices) section, dead load 
and centroid of a polygon and others.
For more involved calculations, you can go back to first 

principles with a mathematics pack covering matrix algebra, vector 
calculations, determination of roots and more. Plus statistics and 
other handy calculations like days between dates.

Of course, these compact machines can also be used for 
other calculations, or even as a text editor or executive reminder for 
appointments. And because these are computers, not calculators, 
you can use the standard programming language BASIC to provide 
solutions to your most frequently encountered problems.

Sharp Pocket Computers are small enough and light 
enough to take with your eveiywhere. They don'tjust fit inside your 
briefcase: they fit inside your pocket.

To see the range of models available, phone Sharp today 
for your nearest dealer.

SHARP
Simply the best in pocket computers.

Sydney 7289111, Melbourne 7639444, Brisbane 3439144, Adelaide 294 7166, 
Perth 277 7477, Canberra 805 288.

AdvriliMikiP.iitfU'is 81/4

A MINIATURE 
POTENTIOMETER 
THAT HAS IT ALL

SOANAR
• 16mm DIAMETER CASING
• 6.35mm SHAFT WITH FLAT. FITS ALL 

STANDARD KNOBS.
• PCB PINS FOR BOARD MOUNTING OR 

SOLDERING.
• THREADED BUSH FOR PANEL MOUNTING.
• AVAILABLE IN LOG & LINEAR LAW.
• RESISTANCE RANGE:

500 OHMS-1 MEGOHM.
• EX STOCK DELIVERY

WITH
6 35mm (V/) SHAFT

TECHNICAL INFORMATION AVAILABLE ON REQUEST.

SOANAR ELECTRONICS PTY. LTD.
INCORPORATED IN VICTORIA
30-32 Lexton Road,Box Hill, Vic.,3128,Australia.
VICTORIA: 895 0222 
N.S.W.:789 6744

QUEENSLAND: 852 1133
WEST AUST: 381 9522

STH. AUST: 2970811 TASMANIA: 31 6533



Connect word processors and computers 
to the world wide telex network

STATE OF THE ART TECHNOLOGY
Summit’s STi-24 and STi-14 Telex Interfaces are purpose designed for your application and budget. 
Summit utilises state of the art technology to connect your word processor or computer to the world 
wide telex network.
FLEXIBLE INTERFACES
No more waiting for the Telex to free as messages may be queued, prioritised, or requeued for later calling if 
a requested number is busy.
FULL INTEGRATION
At last the Telex may be integrated fully into your office giving you the benefits of receiving or originating 
calls when the office is unattended or take advantage of cheaper “off peak” rates.

SUMMIT PROVIDE A ONE YEAR RETURN TO FACTORY WARRANTY
FEATURES common to both the STi-24 and STi-14
• Support of a Baudot telex as a back up and console.
• Allow a low cost ASC11 terminal to be used for 

logging, console or backup.
• Have full control of logging whole messages or for 

confidentiality, start and end of messages.
• Complete local and remote test facilities and tests.
• Event and fault log and call statistics stored in 

battery backed memory.

include ...
• Broadcast calls facility supported.
• Communicate with host of ASC11, EBCDIC or other 

code.
• Support private or party public telegraph services 

such as Interplex.
• Support both interactive “on line inquiry’’ and 

message passing modes.
• Standard auto dial/autoanswer modem simulation.

SUMMIT COMMUNICATIONS PTY. LTD. 95 HUNTER STREET, HORNSBY 2077 
PHONE (02) 476 5233 TELEX AA71341 

TOLL FREE 008 226373
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computen PRODUCTS
Back-up power supply 
for computers, etc

Datasaver, from Data Cable Pty Ltd, 
is a new product which protects data 
against unexpected power failures, 
brownouts and transients. Compatible 
with most computer systems, 
Datasaver is a totally self contained 
battery powered AC backup unit.

Rated at 240V, 250W, 50Hz it can, 
if operating at full rated output load, 
supply up to 25 minutes of power, and 
50 minutes if operating at half rated 
output power. Upon loss or 
interruption of input line power or an 
undervoltage situation, Datasaver 
takes over in about one hundredth of a 
second.

This eliminates the worry that a 
day’s work stored in memory could be 
erased due to a power failure or a 
change in voltage. Immediately a 
power failure is detected, the Datasaver 
automatically switches to back up 
power, enabling important information 
in RAM to be dumped onto disc. The 
user is instantly alerted by way of a 
front panel indicator light and an alarm 
which can be situated away from the 
unit.

The Datasaver is able to power large 
capacity micro computers, remote 
computer terminals, programmable 
logic controllers, private telephone 
exchanges, TV translators, electronic 
cash registers, and electronic 
typewriters. It has inbuilt transient 
overvoltage protection comprising 
power line filter and surge divertors. It 
houses a battery, automatic battery 
charger, solid-state power inverter, AC 
line voltage monitor, and cutout 
switch.

Further information from Data 
Cable Pty Ltd, Croydon and Lincoln 
Rds, Croydon, Victoria, 3136;. Phone 
(03) 725 0933.

AWA-Thorn to launch 
personal computer

AWA-Thorn are ready to launch the 
British designed Amstrad Micro Home 
Computer.

A 64K RAM unit, the Model CPC464 
is aimed at the home computer market. 
It will be available in two packages: 
system one, which will include a high 
resolution green VDU and inbuilt data 
recorder and which should be available 
for around $500; and system two, which 
will include a colour monitor and inbuilt 
data recorder for around $750.

Software for
PCB Design

Libra Data Pty Ltd, computer 
consultants, announce the availability of 
a design automation package by Dasoft, 
for automating the PCB design process.

Dasoft’s software package frees 
designers from the repetitive element and 
time-consuming design loops typically 
associated with CAD processors by 
providing:
• A full screen design editor that 
substantially reduces the time required 
for drawing, verifying and documenting 
schematics;
• A macro device library/editor for 
creating, altering, copying or deleting

Some important features include: 32K 
ROM, 80 column display, 640 x 200 
graphic resolution, numeric key pad, 12 
function keys, 27 available colours, 
stereo sound facility, copy cursor, and 
RGB outputs.

A range of peripherals will be available 
including a dot matrix printer, disc drive 
with CPM and Logo, joysticks and an 
abundance of software — 60 to 70 titles 
at launch.

The Amstrad CPC464 will be released 
in November 1984 and will be 
distributed throughout Australia by 
AWA-Thorn Consumer Products Pty 
Ltd.

component information;
• Automatic generation of automated 
logic drawings;
• An outline editor for specifying items 
such as dimensions, mounting hole sizes 
and trace widths; and
• An “autorouter” for automatic 
routing of PCB interconnections and 
outputting of camera-ready artwork as 
well as schematics.

The Dasoft Design Automation 
Package is available for use with the 
Digital Rainbow, Apple, Kaypro, IBM 
PC and other microcomputers running 
CP/M 2.0.

Further information from Libra Data 
Pty Ltd, Suite 4, 5-7 Chandler Rd, 
Boronia, Victoria, 3155. ®

ELECTRONICS Australia, November, 1984 109



Simple circuits provide added realism

Fancy a diesel sound simulator for your model 
train layout? This circuit mounts inside the train 
for added realism and varies its “speed” 
according to the throttle setting. Also described 
is a simple lighting circuit.

by ANDREW LEVIDO

Model railway enthusiasts have been 
known to go extraordinary lengths to 
achieve realism in their layouts. They 
buy expensive locomotives and rolling 
stock, and spend many hours 
constructing a layout and working on 
the scenery. One only has to thumb 
through one of the model railway 
magazines to see the results of these 
labours and to appreciate the effort 
involved.

Unfortunately, the full impact of this 
work is often lost when the trains are 
running. Despite all the time and money 
spent creating the visual illusion, the 
train still sounds like a model. Instead of 
a throb of a diesel engine, only the 

We mounted the Diesel Sound Simulator circuit inside an enclosed goods wagon.

irritating buzz of the small electric motor 
can be heard.

Some modellers use a sound effects 
generator to add to the realism, but these 
are usually mounted beside the track, so 
that the sound comes from a fixed source 
and not from the moving loco. This set
up is better than no sound effects at all, 
but it is far more realistic to have the 
sound effects generator mounted inside 
the locomotive or in one of the carriages.

That is where this new Diesel Sound 
Simulator circuit excels. The circuit 
mounts easily inside both HO and 00 
scale rolling stock and produces a very 
realistic diesel engine sound. The engine 
noise varies according to the throttle 

setting and ceases when the throttle is 
closed.

Mounting the sound effects 
electronics inside the train poses two 
major problems. The first of these is the 
need for a constant supply voltage to the 
electronics despite the throttle setting. 
This is difficult to produce in systems 
which use resistive or series regulating 
controllers since the voltage applied 
across the tracks can vary from zero to 
the full supply voltage.

With pulse-type power supplies, 
however, a constant voltage can be easily 
derived since the peak track voltage 
remains constant over the entire throttle 
range. For this reason, the circuit 
described here is best suited to pulse
power train controllers such as the 
Railmaster described in the September 
issue of Electronics Australia.

The second problem is one of space. 
All the electronics plus a loudspeaker of 
some kind must fit inside the train. There 
is probably not enough room inside most 
locomotives for all this, so we 
recommend mounting everything inside 
an enclosed wagon. Power for the 
electronics can be obtained through the 
wheels, as for the locomotive, or from 
the loco itself via a pair of fine wires.

The loudspeaker represents the 
greatest hurdle. The smallest readily- 
available unit measures 57mm in 
diameter and is too big to fit inside HO or 
OO scale rolling stock. We tried several 
small transducers from headphones but 
none provided sufficient volume to mask 
the sound made by the locomotive itself.

The solution is to modify the 57mm 
loudspeaker by trimming two 10mm 
sections from the edge of the cone. This 
can then be mounted inside the carriage 
as shown in one of the photographs.

We estimate the current cost of 
parts for this project to be 
approximately

$15-18
Parts for the lighting circuit will add 
an extra $2.50.
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Before readers complain too loudly, we 
should point out that the loudspeaker 
still works surprisingly well.

Since a constant supply voltage is 
easily derived from the track voltage in 
pulse type control systems, we have also 
developed a small lighting power supply. 
The circuit is so simple that we have 
included it on one end of the sound effect 
board. This can be cut off and used in the 
loco or wherever it is required, and will 
power the lamp at constant brightness 
for all throttle settings.

Lighting circuit
We will look first at the lighting circuit 

since it is similar in operation to the 
power supply section of the sound 
simulator circuit. The voltage across the 
tracks is a rectangular wave with an 
amplitude of about + 22V and a mark 
space ratio of between zero and 50%. 
The motor responds to the average 
voltage which thus varies from zero to 
about + 12V. The lighting circuit, 
however, relies on the fact that as soon 
as the throttle is moved off the zero mark 
the peak voltage of + 22V is available.

This voltage is used to charge a lOOgF 
capacitor via a 4.79 resistor and diode 
DI. The resistor limits the peak current 
when the capacitor charges while the 
diode prevents the capacitor from being 
discharged by the motor when the 
voltage from the controller is zero. 

The capacitor charges up to almost the

full +22V And this is regulated to 
+ 12V by the 78L12 3-terminal 
regulator. A 10gF capacitor on the 
output of the regulator ensures that the 
regulator remains stable. A 12 V grain-of- 
wheat type light bulb is used as the load.

Our bulb was obtained from Hobbyco 
(561 George St, Sydney) and is a 
standard model railway item. Any bulb 
can be used as long as it is rated for 12V 
operation and draws less than 50mA.

Diesel sound simulator
A typical diesel engine sound contains 

detonation ping, exhaust beats, 
supercharger whine and alternator hum. 
Our circuit provides a very good 
simulation of this sound by using a 
voltage controlled oscillator (VCO) and a

The lighting circuit provides a constant +12V supply from the +22V peak track voltage.
Watch the orientation of the 3-terminal regulator.

shift register. These combine to produce 
a repeating sequence of “random” pulses, 
thus providing the characteristic 
throbbing sound of a diesel locomotive.

Our circuit is based on an item which 
appeared in the February 1984 issue of 
the US magazine Model Railroader.

ICI is a 4046 phase locked loop and 
contains the voltage controlled oscillator, 
a source follower and two phase 
comparators. Only the VCO and one of 
the phase comparators, an exclusive-OR 
(XOR) gate, are used in the circuit. The 
frequency of the VCO can be varied over 
a certain range by applying a DC control 
voltage to the VCO input (pin 9).

The 5.6k9 and 470k9 resistors, 
together with the .022/xF capacitor, set 
the range of the VCO from 4U0Hz to
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Diesel engine sound simulator

Above is a larger-than-life size photo of the Diesel Sound Simulator while below is a view inside 
the wagon. Note modification to loudspeaker (see text).

approximately 6kHz. When there is no 
control voltage on pin 9, the VCO runs 
at its minimum value of 400Hz, thus 
setting the engine idle speed.

The output of the VCO (pin 4) clocks 
the 4021 shift register, IC2. As a result, 
the pulses on IC2’s pin 11 input are 
shifted serially through the shift register. 
The RC network on pin 11 (680kfi and 
0.1/zF) provides an input pulse for the 
serial data input when power is first 
applied.

Pins 2 and 12 of IC2 are the Q6 and 
Q7 outputs of the shift register and are 
coupled to the inputs of the phase 
comparator in ICI. The phase 
comparator output appears at pin 2 of 
ICI and consists of the desired repeating 
pattern of pulses. These pulses are 
coupled to the serial input of IC2 via the 
0.1 /zF capacitor and are also filtered by a 
4.7k9 resistor and 0.22/zF capacitor.

An important point to appreciate 
about the circuit is that the VCO output 

only controls the speed at which pulses 
are shuffled through the shift register. It 
is the shift register itself which generates 
the “random” pulse train and it is this 
pulse output which gives the realistic 
“hunting” quality to the diesel sound.

The RC filter network eliminates the 
high frequency content of the digital 
pulses, rounding the waveform and 
making the sound much less harsh. 
Transistors QI and Q4 form a simple 
complementary symmetry amplifier 
which provides the necessary power gain 
to drive an 80 loudspeaker. Note that the 
amplifier has 100% feedback from the 
output to the emitter of QI and thus has 
unity voltage gain.

The power supply circuitry is similar 
to the lighting circuit described above, 
except that a bridge rectifier has been 
included so that the circuit will operate 
with the train running in either direction. 
Diode D5 is included to prevent the main 
filter capacitor discharging through the 
back EMF detector circuit (Q5).

Because some types of train controller, 
notably the Railmaster, monitor the back 
EMF of the motor and modify the pulse 
width to keep the loco’s speed constant, 
the pulse width is not a reliable indicator 
of speed. For this reason, transistor Q5 
and its associated components monitor 
the back EMF generated by the motor to 
produce the VCO control voltage.

In between pulses, when only the back 
EMF is present, Q5 is turned off. This is 
because the back EMF is not large 
enough to cause zener diode ZD1 to 
conduct. During this period the 4.7/zF 
capacitor is charged up to the back EMF 
voltage through diode D6.

When a pulse subsequently occurs the 
zener diode conducts, turning Q5 on and 
pulling the anode of D6 to ground. This 
prevents the capacitor from being 
charged up to the full 22V. The diode 
(D6) prevents the capacitor from 
discharging through Q5 when the latter 
is turned on.

Thus the 4.7/zF capacitor remains 
charged at approximately the back EMF 
voltage which is directly proportional to 
the actual motor speed. This voltage is 
applied to pin 9 of the PLL IC which, as 
discussed earlier, is the control input of 
the VCO. In this way the speed of the 
engine sound is made proportional to the 
locomotive speed.

Construction
The Diesel Sound Simulator is built on 

a small PC board coded 84dl 1 and 
measuring 25 x 91mm. This board also 
carries the lighting circuit which should 
be cut off before any parts are mounted.

Mount all components on the board in 
accordance with the overlay, making 
sure that the polarised components are 
oriented correctly. Note that most of the 
resistors and diodes are mounted
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PARTS LIST
Diesel Simulator
1 PCB, code 84d11,25 x 91 mm
1 57mm 80 loudspeaker

Semiconductors
1 4046 phase locked loop IC
1 4021 shift register IC
1 7812 3-terminal regulator
2 BC548 NPN transistors
2 BC328 PNP transistors
1 BC338 NPN transistor
1 12V 400mW zener diode
5 1N4002 diodes
1 1N914 diode
Capacitors
2 10OgF 25VW PC electrolytics
1 10gF 25VW PC electrolytic
1 4.7gF 25VW PC electrolytic

standing end on. This was done to 
conserve space.

Be very careful when soldering the 
components since some of the copper 
pads on the PC board are very close to 
each other.

To test the sound simulator, connect it 
to the track and to a suitable 
loudspeaker, position the locomotive, 
and advance the throttle. If all is well 
you will be greeted with realistic engine 
sounds. If not recheck all your work,

1 0.22/xF 25VW ceramic
1 0.1 nF monolithic
1 .022gF greencap
Resistors ('AW, 5%)
1 X 680k0, 1 X 470kfi, 1 X 
1OOkif, 1 X 15kQ, 1 X 10kfi, 1 X 
5.6kO, 1 X 4.7kfi, 1 X 2.2kfi, 1 X
1 kO, 1 x 4.7Q/y2W
Lighting circuit
1 12V grain-of-wheat bulb
1 78L12 3-terminal regulator
1 1N4002 diode
1 100/zF 25VW PC electrolytic 

capacitor
1 10gF 25VW PC electrolytic 

capacitor
1 4.70 resistor ('AW, 5%)

paying particular attention to com
ponent placement and orientation.

Once the sound generator is running 
correctly, you may wish to adjust either 
the idle speed or the maximum engine 
speed to suit a particular locomotive. 
Both of these adjustments are easily 
made by changing resistor values. The 
resistor connected to pin 11 of ICI sets 
the idle speed, while the resistor 
connected to pin 12 sets the maximum 
speed.

To increase the speed, decrease the 
appropriate resistor value, and to 
decrease the speed, increase it. Note that 
the two adjustments are somewhat 
interactive, and that the total speed 
range is limited. For this reason we 
recommend that only one resistor be 
varied at a time. For most purposes 
however, the values given should be 
suitable.

Once any necessary adjustments have 
been made the board can be mounted in 
the desired piece of rolling stock. We 
mounted the board using double sided 
adhesive tape, as shown in the 
accompanying photos. The loudspeaker, 
as mentioned above, has to be butchered 
before it will fit in the model. We used a 
pair of tinsnips to perform this surgery. 
The loudspeaker can then be glued inside 
the carriage using an epoxy adhesive.

Do not use a hacksaw or other method 
to cut the loudspeaker otherwise there is 
a risk that iron filings will be caught in 
the voice coil gap. If that happens the 
speaker will have to be discarded.

Holes will need to be drilled in the 
floor of the wagon to let as much sound 
out as possible. We drilled holes through 
the floor, in the vicinity of the two 
bogies, so that they would not be readily 
visible from the underside.

We used light-duty hookup wire 
to obtain power from the motor

Continued on page 123

fOutstanding Performance 
at safer temperatures!

ROYELChoose an approved soldering iron that best suits 
your needs.
□ Adcola ‘Standard’: for hobbyists and general 

soldering.
□ Royel ‘Duotemp’: push-button temperature 

control.
□ Royel ‘Thermatic’: electronic feedback 

temperature control.
• Light weight, cool handles.
• No transformer required, plug in to 240V.
• Correct heat for Printed Wiring Boards.
• Many tip profiles available for all models.

provides protection against thermal 
damage to modern circuitry.

ASK YOUR NEAREST 
ELECTRONICS PARTS 
SUPPLIER!

MHL 3035

ELECTRONICS Australia. November. 1984



NOVEMBER CROSSWORD
ACROSS

1. Electronic security devices 
with auto setting. (3,6)

6. Converter of electrical 
energy. (5)

9. Magazine featuring 
batteries, cartridges, 
fuses, repeaters, etc. (7) 

10. Compatible systems. (7) 
11. Element. (4)
12. AC event. (5)

13. Possible circuit condition.(4) 
16. This is often added to the 

board in quarters! (7)
18. Valves. (7)
19. Frame for electronic 

components. (7)
21. Some car antennas can 

do it. (7)
24. Obtain memory 

information. (4)
25. Communication channel. (5)
27. Issue a summons 

electronically. (4)
30. Derivative of George 

Leclanche’s invention.
(3,4)

31. Removed cassette. (7)
32. Electrical symbol. (5)
33. Result of spark in 9 

across? (9)

DOWN
1. Type of cable. (7)
2. Produce required data. (7)
3. Part of a communication 

network. (4)
4. Electric switch. (5)
5. A working model. (9)
6. Alter the volume. (4)
7. This could be the 

appearance of an antenna. 
(16)

SOLUTION FOR 
OCTOBER

muHGnHHnnfiisnBös □ q d a a d e 
BJŒE1QBBH BOBBG3BB 
aBsaaoaE 
BSBB QEQBa QUBE 
□ am a e e b e□sqbbh aaaasa 
m m awa ii a 
nasaaa bqsbbh 
a a □ E5 Ei □ ® e 
wM;in munwa
BjansEam bqubbeb 
Q D El □ B ID D

BBBaBBEElBBHBBa

8. Which wires are often 
positive? (3,4)

14. Which ionisation potential 
is the lowest? (5)

15. Characteristic of a band.(5)
17. Light globes are usually 

such. (3-6)
19. Communication system.

(1,1,5)
20. Determine components.

(7)
22. Electrical fitting. (7)
23. Forerunner of the electric 

motor. (7)
26. Parts of a tape recorder.

(5)
28. Video system. (4)
29. Grid. (4)

An introduction to DIGITAL ELECTRONICS
Electronic equipment now plays an important role in almost every field of human endeavour. And every day, more and more 
electronic equipment is “going digital”. Even professional engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in basic digital concepts, and An Introduction to Digital Electronics can 
give you that grounding. Tens of thousands of people — engineers, technicians, students and hobbyists — have used the previous 
editions of this book to find out what the digital revolutions is all about. The fourth edition has been updated and expanded, to make 
it of even greater value.

1. Signals, circuits and logic
2. Basic logic elements
3. Logic circuit “families”
4. Logic convention and laws
5. Logic design: theory

Here are the chapter headings
6. Logic design: practice
7. Numbers, data & codes
8. The flipflop family
9. Flipflops in registers

10. Flipflops in counters

11. Encoding and decoding
12.
13.
14.
15.
16.

Basic readout devices 
Multiplexing
Binary arithmetic 
Arithmetic circuits 
Timing & Control

17. Memory: RAMs
18. ROMs & PROMs
19. CCDs & magnetic bubbles
20. D-to-A converters
21. A-to-D converters 
Glossary of terms

Available from "Electronics Australia", 140 Joynton Avenue, Waterloo, Sydney, 2017, PRICE $4.50 OR by mail order Send cheque to 
“Electronics Australia”, PO Box 227, Waterloo, 2017, PRICE $5.40.

BASIC ELECTRONICS
Basic Electronics, is almost certainly the most 
widely used manual on electronic 
fundamentals in Australia. It is used by radio 
clubs, in secondary schools and colleges, and 
in WIA youth radio clubs. Begins with the 
electron, introduces and explains components 
and circuits concepts, and progresses through 
radio, audio techniques, servicing, test 
instruments, etc.
If you’ve always wanted to become involved in 
electronics, but have been scared off by the 
mysteries involved, let Basic Electronics 
explain them to you.

CHAPTER HEADINGS:
1. Background To Electronics
2. Basic Electrical Concepts
3. Batteries and Cells
4. Magnetism, Inductance and AC
5. Capacitance and Capacitors
6. Basic Circuits
8. Semiconductor Devices
9. Reading Circuits

10. Radio Transmission
11. Radio Reception
12. Simple Radio Receivers
13. Building Simple Receivers
14. More Complex Receivers
15. Power Supplies

16. More Basic Concepts
17. Receiver Alignment
18. Simple Projects To Build
19. Test & Measuring Instruments
20. The Electronics Serviceman
21. Amateur Radio Stations
22. Audio Equipment & Techniques
23. Stereo Sound Reproduction
24. Television — Basic Concepts 
25. The Television Receiver
Appendix: Colour Television Basics

Available from "Electronics Australia”. 140 
Joynton Avenue. Waterloo. Sydney. 2017, 
PRICE $4.50 OR by mail order: Send cheque to 
"Electronics Australia". P0 Box 227 
Waterloo. 2017. PRICE $5.40.
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tie
Rod Irving Electronics

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance:
P.O. Box 235 
NORTHCOTE 3070

ELECTRONIC CROSS
OVER FOR ACTIVE 
SPEAKER SYSTEMS.
For many hi-fi enthusiasts the 
only way to design a loudspeaker 
system is to have a seperate 
amplifier for each speaker and 
feed them with an electronic 
crossover. This 19 inch rack
mounting design is usable in 
two-way or three-way mode and 
features low noise op-amps 
throughout. (EA Nov. ’84).

THIS MONTHS NEW KITS!

1 W AUDIO 
AMPLIFIER
A low-cost, general-purpose, 1 
watt audio amplifier, suitable for 
increasing your computers 
audio level, etc. (EA Nov. ’84).

SOUND SIMULATOR 
FOR MODELTRAINS
Fancy a diesel sound simulator 
for your model train layout? 
This circuit mounts inside the 
train for added realism and 
even varies its ‘speed’ accord
ing to the throttle setting. 
(EA Nov. ’84).

CAR STOP LIGHT 
FLASHER
According to recent tests 
among Sydney taxi-drivers, the 
best way to avoid a rear-end 
collision is to have additional 
flashing stop-lamps installed on 
the parcel shelf. This project 
fulfills that requirement. (Lamps 
not included). (EA Nov. ’84).

- Please phone (03)481 1436 for availability and price of new kits. A- A- A- Ar A- Ar
APPLE II ANALOGUE/ 
DIGITAL INTERFACE

ELECTRONIC EA SUPER SIREN
■

VIDEO AMPLIFIER

★ 95% of our mail 
orders leave the 
same day

★ This month only, 
all orders over $100 
and under 3kg freight 
free! (doesn’t apply 
to account customers)

to build an ear-Ever

VIDEO AMPLIFIER

Mail Order Hotline

This project will give your Apple 
a set of 8-bit digital inputs and 
outputs plus one analogue 
imput and one analogue output 
Applications include: driving a 
robot, recording science experi
ment results, etc. (digital only 
shown). (ETI Mar. ’83).

This clever electronic mouset
rap disposes of mice instantly 
and mercifully, without fail, and 
resets itself automatically. 
They’ll never get away with the 
cheese again! (ETI Aug. ’84).

splitting alarm which would be 
compact and not draw much 
current? This is just the circuit 
for you. It uses a piezo electric 
tweeter in a pulsed mode to 
form an arresting and very effi
cient alarm. (EA Nov. ’82).

ETI-654

CAR IGNITION KILLER

$159.00

(03)481 1436

POSTAGE RATES 
$1-$9.99....................$1.50
$10-$24.99 ..............$2.00
$25-$49.99 ..............$3.00
$50-$99.99 ..............$3.50
$1OO-$199................$5.00
$2OO-$499 ................$7.50
$500 plus ..............$10.00

Certified Post for orders 
over $100 included “free”! 
Registered Post for orders 
over $200 included “free”! 
Account orders from 
schools Govt. Depts., 
Public Cos., gratefully 
accepted. Min. order of 
$20. (or a min. $5 
accounting fee will apply.) 
Comet Road Freight, 
Airmail etc. are extra.

Most car burglar alarms are 
easily circumvented, but not 
this cunning “Ignition Killer’’. 
This sneaky antitheft device 
uses a 555 timer to place an 
intermittent short circuit across 
the points. Until disabled by its 
hidden switch the circuit effec
tively makes the car undrive- 
able — a sure deterent to 
thieves! (EA Feb. ’84).

84AU1 $16.95
(Our kit includes the box!)

MICROBEE SERIAL- 
TO-PARALLEL 
INTERFACE

Cat. ETI 1524 $29.95 82AU 7

MOSFET POWER 
AMPLIFIER

Employing Hitachi Mosfets, this 
power amplifier features a ‘no 
compromise' design, and is 
rated to deliver 150’/2 W RMS 
maximum and features 
extremely low harmonic, tran
sient and intermodulation dis
tortion. (ETI Jan. ’81).

Cat. ETI 477 $63.00
EPROM PROGRAM
MER EP1

$21.00
(battery extra)

100 W SUB-WOOFER 
AMPLIFIER

Bothered by smeary colours, 
signal beats and RF inter
ference on your computer dis
play? Throw away that cheap 
and masty RF modulator and 
use a direct video connection 
instead, it’s much betted The 
Video Amplifier features adjust
able gain and provides both 
normal and inverted outputs. 
Power is derived from a 12V DC 
plugback supply. (EA Aug. ’83).

83VA8 $15.00
LOW OHMS METER

Capable of up to 120 watts 
RMS into 4 ohm loads and up 
to 80 watts RMS into 8 ohm 
loads, this power amplifier mod
ule has been specifically 
designed for use as a sub
woofer driver amplifier in a tri
amped hi-fi system. It uses four 
power Mosfets for rugged, reli
able operation. (EA July ’82).

How many times have you 
cursed your Multimeter when 
you haa to measure a low-value 
resistance? Well with the “Low 
Ohms Meter" you can solve 
those old problems and in fact 
measure resistance from 100 
Ohms down to 0.005 Ohms.
(ETI Nov.’81).

ETI-158 $34.50
GENERAL PURPOSE 
BALANCED INPUT 
PREAMP

$85.00Cat. 82PA7

DRIVEWAY SENTRY
No need for a Micro with EA's 
great Eprom Programmer suit
able for 2716/2758 Eproms. 
(EA Jan. ’82).

82EP1 $47.50
With Textool Sockets $59.95

VIDEO ENHANCER
100’s SOLD
VIDEO ENHANCERHAVE YOU BEEN 

INTO OUR CITY 
STORE???
Conveniently located on 
the edge of the city where 
parking is easy! Over 
4,000sq. ft. of an 
extensive range of 
products and great “in 
store” bargains . . for 
those interested in 
computers we have a 
wide range on display 
upstairs. For good advice 
and a good price, see Rod 
Irving Electronics.

Most Microcomputers worth 
owning have an ‘RS232’ con
nector, or port, through which 
serial communications (input/ 
output) is conducted. It is a con
vention that, for listing on a 
printer, the BASIC LLÏST or 

LPRINT command assumes a 
printer is connected to the 
RS232 port Problem is, serial 
interface printers are more 
expensive than parallel ‘Cen
tronics’ interface printers. Save 
money by building this 
interface. (ETI Jan. ’84).

ETI-675 $55.00
BIPOLAR PROM 
PROGRAMMER

Like tone controls in a hi-fi 
amplifier, touch up the signal 
with this Video Enhancer.
(EA Oct ’83).

83VE10 $35.00
AUTO TESTER

Every digital workshop should 
have one! Can be used to pro
gram the popular fusible-link 
PROMS like the 74S188/288, 
82S23 and82S123 etc. 
(ETI June ’83).

ETI-688 $47.50

Just the thing to keep in the 
glovebox or toolkit to find those 
nasty electrical ‘bugaboos’ that 
occur at awkward times. Simple 
to build, simple to use.
(ETI Jan. ’83).

ETI-334 $17.00

Activated by your car’s 
headlights, the "Driveway Sen
try" will turn on a driveway or 
garage light so that you can 
make a safe exit from your car 
on the darkest of nights. At the 
end of 5 minutes, it will 
automatically turn the light off 
again. (EA Dec. ’82).

82PC11 $32.00

This project can be used as a 
balanced mic amp. with low 
impedance input a low or high 
impedance input differential 
amplifier or a balanced input 
instrumentation amplifier. 
(ETI Dec. ’83).

ETI-461 $20.00
HEADPHONE
AMPLIFIER

ELECTRIC DUMMY 
LOAD

• fee]

*
t
Ì

o

With this unit you can test 
power supplies at currents up 
to 1 5 Amps and Voltage up to 
60 Volts. It can ‘‘sink" up to 200 
Watts on a static test and you 
can modulate the load to per
form dynamic tests.
(ETI Oct ’80).

ETI-147 $99.00

PRACTISE WITHOUT ANNOY
ING THE FAMILY
If you play any type of elec
tronic instrument this 
headphone amplifier will surely 
interest you. It will let you prac
tise for hours without upsetting 
the household, or you can use it 
to monitor your own instrument 
in the midst of a rowdy jam ses
sion. (EA Feb. ’84).

83MA11 $28.00
Errors and Ommissions Excepted



Casio PB- 700 

hand-held computer

Personal computers seem to be developing 
along four separate lines: desk, portable, lap
type and hand-held. Here we review Casio’s 
latest hand-held computer, the PB-700.

Compared with lap-type computers 
such as the Tandy Model 100 or Canon 
X-07, the Casio PB-700 is really small, at 
less than half the size. It measures 200 x 
88 x 23mm (W x D x H| and weighs a 
mere 315 grams, including the batteries.

The keyboard is split into two sections 
with alphabetic on the left (QWERTY- 
style) and numeric keypad on the right. 
In all, there are 58 keys, most of which 
provide a particular control function.

Basic is used as the programming 
language and to make things easier, the 
most-used commands are entered by only 
two key presses.

Memory
Up to 10 programs can be stored and 

any program can be accessed by two key 
presses. Memory capacity of the PB-700 
is 4K of RAM which can be extended to 
a maximum of 16K by the addition of 
three 4K RAM modules. Note that the 
amount available for the user is 1232 

bytes less than the amount of RAM 
installed because the first 1232 bytes is 
required by the PB-700 itself.

The liquid crystal display format is 
four lines of 20 characters each. This is a 
lot less than the Tandy Model 100 for 
example (8 lines x 40 characters) but for 
a lot of applications it is quite adequate.

As with most liquid crystal displays, 
the viewing angle is relatively small, 
particularly the vertical viewing angle. 
This problem is overcome to an extent by 
the contrast control. This really should 
be called the “viewing angle” control 
since it alters the polarising voltage on 
the display.

However, even when viewed at the 
optimum angle, the contrast of the 
PB-700 display is not particularly good. 
This should not be a real drawback 
though, unless the unit is to be used for 
long periods at a time.

On the other hand, while some 
calculators using liquid crystal displays 

seem to have an overly long keyboard 
response time, the PB-700 is very fast. 
While it is not possible to touch-type on 
the closely spaced keys, even very fast 
key presses do not catch the unit out.

The character format is 8 x 5 dots and 
lower case characters such as y have true 
descenders when they are actually 
displayed. Normally though, all 
characters are displayed in upper case, 
even though they are held in memory in 
upper and lower case for subsequent 
printout if required.

Power supply for the PB-700 is from 
two battery sources. The main supply is 
four 1.5V penlite cells while a lithium 
battery powers the RAM for program 
retention.

Casio recommend replacement of all 
five batteries after two years to avoid 
possible damage due to leakage of 
battery contents. However, in normal 
use the main batteries may have to be 
replaced more often than that. Estimated 
life of the penlite cells with continuous 
use is about 100 hours. Compared with 
the usual battery life of the larger lap 
computers, this is very good.

To conserve the batteries, the PB-700 
has an automatic power-down feature to 
switch the unit off eight minutes after 
the last keyboard entry, unless a program 
is running.116 ELECTRONICS Australia. November, 1984



CASIO PB-700: Commands and Functions
Manual Commands

CONT, DELETE, EDIT, LIST, LLIST, LOAD, NEW, PASS, PROG, RUN, 
SAVE, SYSTEM, VERIFY.

Program Commands
ANGLE BEEP, CHAIN, CLEAR, CLS, DATA, DIM, DRAW/DRAWC, END, 
ERASE FOR-TO-STEP/NEXT, GET, GOSUB/RETURN, GOTO, IF-THEN- 
ELSE, 'INPUT, LET, LOCATE. PRINT/LPRINT, PUT, READ, REM, 
RESTORE, STOP, TRON/TROFF.

Numerical Functions
SIN, COS, TAN, ASN, ACS, ATN, EXP, SQR, LOG, LGT, ABS, INT, FRAC, 
SGN, ROUND, PI, RND.

Character Functions
ASC, CHR$ VAL, STR$, LEFTS$, RIGHTSS, MIDS$, LEN, INKEYS.

With the main batteries removed, the 
lithium battery will protect the standard 
4K of RAM for 10 months; for 16K of 
RAM the protection period drops to 2.5 
months. Again, according to the manual, 
the life span of the AA cell is 
approximately 100 hours for continuous 
use.

One final point worth mentioning is 
that when the batteries need to be 
changed, no loss of program will result if 
one supply is removed at a time. During 
this operation the PB-700 should be 
switched off.

For those fully familiar with Basic 
programming, the PB-700 command list 
booklet is all you need to start using the 
unit. This has 22 pages and contains lists 
of manual commands, program 
commands, numerical functions and 
character functions. Also included are 
lists of error messages and operations, a 
character code table and plotter 
commands.

Included in this article is a list of the 
various commands and functions which 
demonstrate that the PB-700 is certainly 
a fully-fledged computer capable of use 
in many applications.

For those who are programming 
novices, the manual accompanying the 
PB-700 is invaluable. While other books 
on Basic would be useful as background, 
the PB-700 manual, entitled “Easy Trip 
to Basic”, contains all the needed 
information and instruction.

With 326 pages, the manual has six 
chapters which go into every aspect of 
Basic which the PB-700 encompasses. 
There are also quite a few sample 
programs which demonstrate particular 
Basic commands and functions.

PB-700 capabilities
As depicted in the accompanying list, 

the PB-700 has 38 separate commands 
and 29 separate functions. Most of these 
require little comment and are fully 
explored in the manual.

One of the more interesting 

commands is called PASS. This 
command prevents the accidental 
erasure or alteration of programs that 
may have taken a great deal of effort to 
create.

The PASS command is used quite 
simply by typing, for example, PASS 
“FRED” and then return/line back. This 
now protects all 10 program locations 
which are normally accessed by pressing 
“Shift” and then one of the numeric 
keys. This does not stop the programs 
from being used or examined but you 
can no longer alter them, write over or 
erase them.

The ^//^“PERSONAL

SPEECH SYSTEM”

Personal Speech System Features:
1. Z-80 based text to speech 

algorithm.
2. Uses Votrax SC-01 synthesis 

chip.
3. Programmable speech rates, 

amplitude, and inflection levels.
4. 3 channel sound effect, 8 octave 

music, with mixing facility for 
spoken text.

5. 2 built-in interfaces.
(i) RS-232C Serial - 

75 to 9600 baud.
(ii) Centronics type parallel.

Exclusive Australian Agent...

MIKE BOORNE ELECTRONICS
61A HILL ST, ROSEVILLE, 2069. Ph (02) 46 3014

If you forget the password though, 
you have a problem. The only way to 
solve the problem is by first dumping the 
said programs onto tape and then using 
the NEW ALL command or removing 
the batteries. Of course, if you can still 
remember the password, it is a simple 
matter to release it and gain access to the 
program area for alterations and erasure.

The SYSTEM command informs 
which program locations are already 
used, the number of bytes of RAM left, 
the type of angle measurement used, for 
example degrees, and the program area 
currently being accessed.

A random number generator is also 
provided on the PB-700. It takes the 
usual form of RND; in other words 
when the PB-700 executes this numerical 
function, numbers are randomly 
generated in the range 0 to 1.

So to gauge the performance, two lots 
of 10,000 random numbers were 
generated which were then averaged to 
give the following results: 0.5033 in the 
first instance and 0.5052 in the second 
instance.

Since a perfect score would be 0.5 
exactly, the PB-700 really performs very 
well in this exercise.

All the usual numerical functions are 
also included in the PB-700, for example 
SIN, COS and EXP. As well there is a 
useful set of Character Functions, such 
as CHRS and ASC.

6. 3500 character input buffer.
7. 1/0 buffering capability.
8. Parallel/Serial conversion.
9. Real time “voice clock”.

10. Verbal power-up, self test, and 
error messages.

11. In-built speaker, with external 
speaker socket.

12. Complete with 240V supply and 
detailed documentation.

ONLY $699.00

ALSO AVAILABLE:
SC-01 CHIP, only $88.00
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Casio PB-700
On the calculator side of the PB-700, 

there is a very useful key, called ANS. 
On pressing this key you obtain the 
result or “answer” of the last calculation, 
whether it was from program execution 
or by manual means. So even if you 
forget to jot the last answer down it can 
always be retrieved until a new 
calculation is carried out.

An interesting application of ANS is 
when you want to run a long program 
which only returns one answer of 
interest. You simply run the program 
and leave the PB-700 indefinitely. Once 
8 minutes have elapsed from the time the 
program finishes, the PB-700 will switch 
off automatically. On returning to the 
PB-700, you just need to press the ON 
button followed by the ANS button and 
the desired result will be displayed.

Graphics
The PB-700 has a quite extensive 

graphics capability. In the graphics 
mode, the liquid crystal display is 
accessed by the CPU on a dot-for-dot 
basis, 32 x 160 or 5120 dots in all.

Two commands are available for using 
individual dots in drawing curves, 
DRAW/DRAWC and POINT. This is 
opposed to positioning the cursor by the 
command LOCATE in order to write

k ■

Learn how to 
Program and Use

PERSONAL 
COMPUTERS
Now at Home in Spare Time, 
you can learn everything you 
always wanted to know 
about personal computers. 
How to program in BASIC. 
How to understand and use 
more than 80 BASIC 
commands and functions. 
How to write and run your 
own programs . . . for both 
personal and business 
applications. How to use 
pre-packaged software and 
change it to meet your 
special needs. How to make 
sense of the overwhelming 
maze of books, information 
and advice available at your 
local computer store.

More Than Just A Computer Manual 
This is more tnan just another programming manual. it's an 
entire comprehensive course written by experts Yet. because it 
was especially developed lor home study, you learn everything 
right in your own home, without changing your job or lifestyle, 
without attending a single class

Plus You Get Your Own Computer 
u To give you practical hands on 
* experience, this course 

. includes your own personal 
colour computer-The VZ 200 

with 24k ol memory yours to keep1 
— — SEND FOR FREE FACTS! - -

■nn International Correspondence Schools 1105 
ll»O Department ol Computer Training (PC) a, 

ago paCifiC Highway. Crows Nest. NSW 2065 o

Mr/Mrs/Ms

Address

P/code Phone _

Age

Sydney 43 2121 or Austwide (TOLL FREE) (008)22 6903

The Casio PB-700 can be used to generate graphic displays as this sine plot shows.
characters where required.

The DRAW command is used in the 
following way. DRAW (xl, yl) simply 
draws one dot located at xl dots across 
and yl dots down from the top left hand 
dot located at (0, 0). To draw a line from 
(xl, yl) to (x2, y2) the command DRAW 
(xl, yl)-(x2, y2) is used. The DRAWC 
command works in exactly the same way 
except it erases rather than draws.

The command POINT on the other 
hand is used to determine whether a 
particular point is turned on or off. This 
command is used in the same way as the 
DRAW command; POINT (xl, yl).

From the program listing for the sine 
wave, you can see that the DRAW 
function is quite simple to use. The 
DRAW (X, Y) statement actually does 
the drawing of the sine wave; DRAW 
(A, 2)-(A, 28) is used for the vertical 
axis and DRAW (A, B) — (A + 150, B) is 
used for the horizontal axis.

The version of Basic used by the 
PB-700 has the ability to trace 
programs. This feature is generally used 
for debugging. To start a program trace 
the command TRON is used while to 
end the trace sequence the command 
TROFF is used. Since TRON, TROFF 
are program commands, they can be 
used in programs but they are usually 
used by direct entry.

To obtain an appreciation of the speed 
of the PB-700 the following program was 
run.

10 FOR Y = 1 TO 1000
20 NEXT Y.
This simple program puts the unit into 

a loop which it repeats until Y = 1000.
Execution of this program by the 

PB-700 took approximately 12 seconds, 
or in other words each loop took 12 
milliseconds to execute. The same 
program run on a TRS-80 was found to 
execute in 2.7 seconds.

So the PB-700 is not fast.

Accessories
As already mentioned, add on RAM 

packs are available for the PB-700. These

10 REM SINE -
20 CLS
30 A = 5: B = 15
40 M = 12
50 FOR 1 = 0 TO 580 STEP 4
60 X = A + 1/4
70 Y = B-SIN(I)*M
80 DRAW (X, Y)
90 NEXT I
100 DRAW (A, 2)-(A, 28)
110 DRAW (A, B)-(A + 150. B)
115 BEEP
120 LOCATE 2, 3
130 PRINT “sine"
140 LOCATE 13,3
150 PRINT “wave”
160 GOTO 160

This short listing can be used to generate 
the sine plot depicted above.

RAM packs fit into a compartment on 
the back of the PB-700.

The most powerful accessory for the 
PB-700 is the combined printer plotter 
and microcassette interface. This clips 
onto the PB-700 and prints in four 
colours on 114mm wide paper. A 
separate microcassette recorder is also 
available and this plugs into the cassette 
interface port on the PB-700.

Conclusion
While the PB-700 is a useful machine, 

it is fairly slow. For many applications, a 
scientific calculator would be cheaper 
and much faster. However, for 
applications requiring long and 
complicated calculations the PB-700 
could well come into its own for ease of 
data entry and retention of final results.

Prices of the PB-700 and its 
accessories are as follows. The PB-700 
itself retails for $299. The FA-10 printer
plotter is priced at $399 while the CM-1 
micro-cassette recorder is $69. The 4K 
RAM packs sell for $69.

The Casio PB-700 is distributed in 
Australia by Mobex Pty Ltd, 76 
Parramatta Rd, Camperdown, NSW 
2050. Phone (02) 516 4055.
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FX-750P
WITH RAM CARDS

• MEMORY: RAM — Standard 4K bytes installed. 
Expandable up to 16K bytes. 

ROM — 25K bytes installed.
• KEYBOARD: ASCII type keyboard
• DISPLAY: Text — 20 columns x 4 lines 

(80 characters).
Graphics - 160 x 32 dots.

• POWER SOURCE: DC - For operation and 
memory protection.

• OPTIONS:
FA-10: 4 colour graphic plotter printer and cassette in 

terlace.
FA-4: Printer interlace comforming to Centronics stan 

dard and cassette interface.
CM-1: Microcassette tape recorder.
OR 4: 4K byte RAM expansion pack.
BK4E: Program Library.

INCL
EX TAX TAX RRP

PB700 $189 226.80

0R4 $48.50 $ 58.20

FA4 $ 73.40 $ 88.00

FA10 $250 $300

CM1 $ 82.20 $ 98.65,

BK4E $ 22.75 — $>6^

NOV-DEC SPECIALS!!

______________________________________________________ _______ ____________________ I

EX TAX INCL TAX RRP
PB100 — 544 Steps (Expand 1568 Steps) $ 59.50 $ 71.40
PB300 — Expanded PB100 with Printer $141.50 $169.80 $245^
FX802p - PB300 with 25 Scientific Funes $135 $162
FX702p - 1680 Steps, 55 Scientific Funes $109 $130.80
0R1 — 1K Expansion for PB100 $ 27.50 $ 33 $

Suite 5, The Village Centre, 
29/31 Windsor Road, 
Kellyville, NSW 2153

• Ram cards have own power.
• 10 storable programs.
• Scientific and statistical functions built in.
• Optional FA-20 printer and cassette interface.

EX TAX
FX750P $165.60
RC4 $ 60
(4K RAM CARD)
FA20 $114.60
BK5E $ 20
(PROG LIBRARY)

INCL TAX 
$198.75 
$ 72

$137.50

NEW DATA BANK MODELS
EX TAX

PB110 1K RAM $67.70 
(EXPAND 2K)
PB410 2K RAM CARD $105 
(OPTIONAL 4K CARD)
FX720P-2K RAM CARD $113.50 
(OPTIONAL 4K CARD)

INCL TAX RRP
S 81.24 $119

$126 $149

$135.90 $159

WRITE OR PHONE FOR COMPREHENSIVE BROCHURE 
AND PRICES ON ALL MODELS AND ACCESSORIES

DELIVERY CHARGES 
COURIER 

ANYWHERE IN AUSTRALIA

$5.40 PER ORDER 
UP TO $150

$8.40 PER ORDER 
$150 TO $250

$11.40 PER ORDER 
OVER $250

BANKCARD & AMERICAN EXPRESS 
WELCOME 

COPY AND COMPLETE

NAME................................... .. .............................

ADDRESS

PLEASE DEBIT MY 
BANKCARD/AMERICAN EXPRESS

CARD No.

EXPIRY DATE

Î................................................
SIGNATURE

(02) 629 2333
SCHOOLS - COLLEGES - GOVERNMENT DEPTS 

ORDER TOLL FREE (008) 22 4476



AR2001 "f
CONTINUOUS COVERAGE 
THREE MODE SCANNER 
COMMUNICATIONS RECEIVER BROADBAND 

RF WATT METER
Model 44A

—"howoÜly s499
FEATURES: IMei”TAX
• 25-550 MHz continuous
• NBFM - for 

communication
• WBFM - for BC & TV 

monitoring

• AM — for Air band 
monitoring

• 20 CH memory
• Priority Channel
• Clock

WRITE FOR FULL SPECIFICATIONS

Personal 2-way 
radio here at last!

“EMTRON ACE”
A QUALITY 40CH HIGH POWER UHF CB HANDHELD 

TRANSCEIVER • DESIGNED FOR AUSTRALIA 
DOC APPROVED

FEATURES:
• 40 CHANNEL OPERATION
• HIGH (2.5W) LOW (0.5W) RF OUTPUT
• OFFSET FOR REPEATER OPERATION
• NICAD RECHARGEABLE BATTERIES
• ILLUMINATED DIAL FOR NIGHT OPERATION
• SMALL IN SIZE - BIG IN PERFORMANCE

APPLICATIONS:
• FARMING
• FISHING. BOATING. HUNTING. BUSHWALKING
• BUSH FIRE CONTROL
• AG SHOWS
• SECURITY
• CONSTRUCTION SITES
• CAR RALLIES
• CROWD CONTROL AND MANY OTHERS

DEALER INQUIRIES WELCOME

EmTRnnics
Retail Division ol EMONA ELECTRONICS P/L

All Mail to: PO Box K21, Haymarket, NSW 2000 
Ph: (02) 211 0531 Ph: (02) 211 0988

94 Wenthworth Ave, Sydney, 2000.

rev 
FWO

OFF

Requires no 
inserts
No 
bandswitching 
Measures 1 
to 500 watts 
Five power 
ranges 
Five watts 
full scale 
Frequency 
range: 25 to 
1000 MHz 
Measures 
incident and 
reflected 
power 
Shock 
mounted 
meter 
movement 
Available 
with type N 
or UHF 
interchange
able 
connectors 
Light weight: 
Easy to 
carry

The Model 44A RF Watt Meter is a compact, 
versatile instrument for measurement of radio 
frequency power which reads directly in incident 
and reflected power. A truly wide band and 
dynamic range instrument that does not require 
inserts or bandswitching.
It is ideal for mobile radio installation in aircraft or 
ground vehicles as well as base stations. The 
metal die-cast case is constructed to withstand 
rugged field use.

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
VIC. 2 JACKS RD , SOUTH OAKLEIGH, 3167 

PHONE: (03) 579 3622 TELEX: AA32742
N S W. 559A WILLOUGHBY ROAD, 

WILLOUGHBY, 2068
PHONE: (02) 95 2064 TELEX. AA 22978

S.A. 31 HALSEY RD., ELIZABETH EAST, 5112 
PHONE: (08) 255 6575 TELEX: AA 88125.
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“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and Hob
bies in Australia” in April 1939. The title was changed to “Radio, Television and Hob
bies” in February 1955 and finally, to “Electronics Australia” in April 1965. Below we 
feature some items from past issues.

November 1959

Air race drama: one of the most 
thrilling features of the centenary Air 
Race was the fight for second place 
between the Dutch and American 
entries. The big Dutch plane became lost 
over the Victorian border, but with the 
aid of radio they were soon landed safely 
at Albury.

Seeing that a landing would be. 
inevitable, the local broadcasting station, 
2AY, which is situated about three miles 
from Albury, requested car-owners to 
drive their machines to the landing
grounds, so that their headlights would 
supply flood-lighting and help the ’plane 
to locate the ground.

The Albury postal officials, with rare 
initiative, co-operated with the lighting 
authorities, and, by using the main 
switches, blinked out the name “Albury” 
in Morse code.

It is reported that the Dutch airman 
could not understand some of the names 
broadcast to them during the race — 
names such as Tangambalanga and 
Cootamundra.

Perfect amplifier. The cover of this 
issue of “Wireless Weekly” really should 
have been decorated with a border of 
flags to celebrate the passing of a 
milestone in radio history. We have 
achieved the design and construction of 
an amplifier so nearly perfect that only 
the most sensitive of laboratory 
instruments can fault it.

This amplifier has several features to 
recommend it, apart from the fidelity. In 
the first place it is absolutely free from 
hum of any description. The gain is fairly 
low as amplifiers go, there are no chokes 
or audio transformers to pick up induced 
hum, and there is little need for effective 
filtering, because the two push-pull 
stages both buck out any hum.

Death ray: The newest terrible story is 
from a French paper which explains how 
very soon the military authorities of 
many countries would have the secret of 
a wireless death-ray capable of wiping 
out 400 aeroplanes travelling at a height 
of 250 miles. But it is reassuring to see 
how this discovery is being shared out 
among several countries, thus giving 
them all a sporting chance of killing each 
other off.

Peace ray?: The scientists whose mis
guided ingenuity makes possible the 
wholesale carnage of modern warfare 
may yet by their skill defeat their own 
ends. They may yet realise with 
despairing astonishment that they have 
made warfare as we know it utterly 
impossible.

We may yet learn to broadcast radio 
waves which will act upon explosives in 
the same way as the detonator itself — 
an intangible fulminate which would 
instantly explode any munitions of war 
which come in its path.

November 1934

New RAAF radar: A jeep crossing the 
runway or a jet plane flying at 50,000 
feet can readily be detected by a radar 
system now being installed at some 
RAAF bases.

First installations will be made at 
Pearce in Western Australia; Richmond, 
NSW; and Laverton, Vic.

The new system is known as 
“Quadradar,” because of its facilities in 
four different uses. While the RAAF 
was installing Quadradar as a low-cost 
precision approach aid to guide aircraft, 
the equipment could also be used as a 
surveillance radar, as a height finder and 
as an airfield surveillance radar.

Tunnel Diode: the newest “baby” in the 
fast-growing family of electronic devices 
— the “tunnel diode” — is coming of 
age. The new device, little over a year 
old, is better understood and closer to 
commercial application as a result of an 
intensive research program, according to 
General Electric’s director of research.

The high speeds at which electrical 
charges travel in the tunnel diode make it 
possible for the device to operate at 
extremely high frequencies. Qscillation 
frequencies higher than 2000 megacycles 
have already been obtained, matching 
advanced transistor performance, and 
frequencies of more than 10,000 
megacycles are expected in the near 
future.

It is superior to vacuum tubes and 
transistors for applications in low-noise 
amplifiers and mixers for high 
frequencies.

Solar Power: a working model has been 
produced of a solar-powered thermo
electric generator for use in space 
vehicles.

The generator weighs 31b, is 20in long 
and converts solar heat into 2.5 watts of 
power.

It has a reflective aluminium sheet 
mounted on a 20 x 50in semi-cylindrical 
shape to collect the sun’s energy and 
concentrate it on the thermoelectric 
material.

Coloured PCB: a complete colour-coded 
printed circuit, developed by Motorola 
for a portable TV set, makes the job of 
tracing leads actually easier than 
working with handwiring.

Resembling a roadmap, the circuit 
board is printed in red, yellow, blue, 
green and black plus the natural colour 
of the copper leads.

The six by 14.5-inch colour-coded 
circuit board contains the TV schematic, 
on which every circuit can be traced 
from either side. Transfer of opposite 
side colour plating to observe side with 
black coding makes the plated circuit a 
single-sided board on each side.

Hydrofoil: christened “The Bat” a small 
snub-nosed boat has been produced by 
the American firm of Roberts Industries. 
Foils, bent from extruded aluminium, 
are attached to the sides of the boat. At 
speed, they lift the hull clear of the 
water. The makers claim that they give a 
much smoother ride and increase the 
speed of the craft by 100 per cent. ?
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Information centre
Better metal 
locator wanted

In the Information pages of a recent 
edition you made a comment concerning 
metal locators which is not correct. I 
have built three of your November 1979 
metal locators (not for myself) and have 
found that there is absolutely no 
comparison between this and most other 
detectors costing $100 more. They work 
a lot better.

I feel you may find a lot of hobbyists 
interested in a decent pulse induction or 
VLF design if you could produce one. 
Ground tuning would be a must 
although discrimination would not be 
essential.

On another subject, congratulations 
on the article in the April issue headed 
“What to do if your project won’t work”. 
This type of advice will help me and 
other readers considerably. (C.L.. Baxter, 
Vic).
• Your letter on metal locators is timely 

since we plan to publish a completely 
new design. It will be considerably more 
expensive than our November 1979 
design but it also works a lot better. 
Thanks also for the favourable comment 
on the troubleshooting article.

Complete list of 
projects wanted

Please provide me with a complete list 
of project series, title explanations, cost 
etc. Alternatively, where can one obtain 
compendium and price?

I also want to construct a remote 
visual front door alarm system with 
single or multiple receivers, to assist the 
deaf. And I need a schematic showing 
modification of a battery charger from 
12 volt to 6 volt operation by switching 
when necessary. (T.M., Faulconbridge. 
NSW).
• The closest we can come to meeting 
your request is to note that our latest 
“Projects & Circuits", volume 3, 'has a 
listing of projects published by 
“Electronics Australia“ over the last 10 
years. 'Projects & Circuits" is available 
from our Information Service for $5.40 
including packaging and postage. 

We have not published any sort of
front door alarm but we have published
several battery chargers suitable for 6 V
and 12V batteries. The most recent was

described in February 1982. Note that it 
is doubtful whether you could assemble a 
battery charger for less than the price of 
a charger from a large supermarket or 
auto accessory store.

Solution to 
tacho problems

1 noticed, in the Information Centre 
pages of the September issue of EA, that 
a couple of readers were having 
tachometer surge problems when using 
the EA Transistor Assisted Ignition unit.

I built this ignition unit and fitted it to 
my car (a Fiat 124 sport coupe) some two 
and a half years ago and had the same 
problem; ie, above about 1500rpm the 
tachometer needle was all over the place.

The ignition system itself was 
obviously OK as the motor was not 
missing and was, in fact, behaving better 
than ever. A thorough check of wiring 
and connections revealed nothing so, on 
a “try it and see” basis, I transferred the 
tachometer connection from the points 
to the TAI switched side of the ignition 
coil and lo a perfectly well behaved 
tachometer.

This must, of course, be due to the 
waveform presented to the tachometer (I 
have no idea what it’s input circuit is) 
but, despite firm intentions, I never did 
get round to investigating it and by now 
the “it’s working so leave it alone” effect 
has taken over completely.

However, even without knowing 
“why” I felt that you may like to pass

Op amps explained
400V DC supply. The rest of the circuit 
acts as one big operational amplifier with 
a constant — 11V input to pin 3 of the 
LM301A provided by two 5.5V zener 
diodes in series. Pin 3 is the virtual earth 
point and the circuit description is similar 
to that of Fig. 5 except that the output 
voltage is higher at + 250V DC 
constant. The capacitors used are 
hermetically-sealed, steel can, oil-filled 
paper dielectrics of 600 or 400V rating. 
These are much more reliable than 
electrolytics at high voltages.

The Iki) gain potentiometer provides 
fine adjustment of the output voltage. 
With the values shown, adjustment 

this idea on for readers with similar 
problems to try.

As for the TAI itself I can only express 
total approval. It provides a quite 
noticeable improvement in low speed 
torque and smoothness together with an 
overall improvement in fuel economy of 
4%. The unit has well and truly paid for 
itself. (K.T., Eastwood, NSW).

• Thanks for raising the subject of 
tachometer connections again. Our 
article on Transistor-Assisted Ignition in 
the February 1983 issue of EA noted 
that impulse tachometers should be 
connected to the collector of Q4 (as you 
have found) but our later article in 
December 1983 and the answer in 
September 1984 neglected this point.

Cranky Hall effect 
ignition systems

A few readers have experienced 
starting problems with the Hall effect 
cum Transistor-Assisted Ignition system 
described in our December 1983 issue. 
One letter in the September Information 
pages may have also fallen into this 
category.

Now a Queensland reader who had 
the same starting problems has phoned 
with a suggested solution. It involves 
changing the 5.6 V zener diode, D3, to a 
6.2 or 6.8 V diode. This helpful reader, 
who declined to be identified, claims that 
this provides a complete cure to hard 
starting and erratic running.

... ctd from p90 
between +246V and +253V DC is 
possible.

This + 250V supply is capable of load 
currents up to 30mA. Its output drifts 
only 18mV per day at constant room 
temperature and load, the measured 
output resistance is 60mi), and- the 
output ripple is 6mV. It makes a very 
satisfactory voltage regulator and is 
eminently suitable for driving our high 
voltage amplifiers. A mirror image 
version was also built to provide a 
— 250V supply, while a third version 
using different component values was 
constructed to supply +400V DC.

That’s it for now. Next month we will 
consider audio amplifier circuits. *
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We have not tried this although there 
is no reason why it should not work.

Needs light shed on 
Autodim project

I built the Autodim light dimmer 
described in the January 1981 issue of 
EA. Up to now, I have not had any 
success with the project, despite having 
consulted two qualified TV mechanics.

1 installed IC 4030 incorrectly to start 
with and nothing at all worked with the 
dimmer. Both transistors, BC337 and 
BC549, and the 4030 IC were replaced 
at this stage to rectify my error. Results 
of these replacements were to allow my 
lamps to light, but no dimming effect 
could be gained. The TV mechanic, in 
order to obtain an auto dimming effect, 
installed a 750kQ resistor across 
terminals 1 and 2 of the IC.

This in effect automatically dimmed 
my lights off over a 30 minute period. 
This is where my next problem started. 
My lights were dimming over a 30 
minute period, but a few minutes after 
the lights dim out, they come back on 
again with a non-strobe light effect. My 
TV mechanic, after spending 
considerable time on my project, could 
come up with no answer to this problem, 
so 1 was forced to take it elsewhere.

The second TV mechanic looked at 
the diagrams on pages 3 and 4 of the 
project article and compared them with 
schematic on page 2. He decided that

Electronics Australia Reader Service
“Electronics Australia" provides the following 
services:
PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl
ed more speedily if projects are positively iden
tified. and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available.
CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage.
PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative.
PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in
dividual projects, either in person at our office, or 
by telephone.
REPLIES BY POST: Limited to advice concerning 
projects published within the last three years.

there was a circuit error, with both 
transistors being installed completely 
opposite to how they should be. After 
replacing the IC, both transistors and 
reversing them. I now have a dimmer 
that turns on and off with no dimming 
capabilities at all.

All 1 require my dimmer to do is 
automatically dim my lights off over a 
30-minute period. I would have liked to 
be able to vary this dimming time as well, 
but I don’t feel this circuit allows for this.

Could you please let me have a 
Continued on page 125 

Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.

OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post” or submitted without 
fee may be answered in the “Information Centre” 
pages, at the discretion of the Editor.

COMPONENTS: We do not sell electronic com
ponents. Prices and specifications should be 
sought from advertisers or agents.

BACK ISSUES: Available only until our stocks are 
exhausted: $3 (includes post and packing and 
storage fee).

REMITTANCES: Must be negotiable in Australia 
and made payable to “Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation.

ADDRESS: All requests to the Assistant Editor. 
“Electronics Australia'. Box 227, Waterloo 
2017

Diesel Sound ... from p113
terminals of the loco (ie, from the track). 
These were passed through small holes 
drilled in the front wall of the wagon and 
connected to the motor via a two-pin 
section cut from an IC socket (see 
photograph). There is no need to use a 
plug — the tinned ends of the wire leads 
are simply pushed into the socket.

The big advantage of this scheme is 
that it makes it easy to swap locomotives 
or to disconnect the sound effects 
carriage and transfer it to other layouts.

Pioneer Tape & Reverb amplifiers
bringing in the tape. The “source in” 
switch conversely fades out the tape 
and brings in the source signal. The 
“fade out” switch fades out the source 
or tape signal without fading in the 
other signal.

The cross-point control sets the 
level at which the fade out signal 
equals the level of the fade in signal. 
At the minus infinity setting of the 
cross-point switch, the signal is faded 
completely out before the second 
signal begins to fade in. The other 
settings of the switch are — 20dB and 
-6dB. This final setting provides a 
constant volume of the resultant 
signal while fading in and out.

Note that fading only occurs when 
the fader on/off switch is on. The level 
meters then become fade meters.

Graphic equalisation is available 
for all three sources. The “graphic 
equaliser selector” switches allow 
equalisation of tape, mic or source 
signals or any mixture of the three. 
When using the microphone and tape 
inputs for instance, both mic and tape 
signals can be equalised by pressing 

both switches.
The equaliser has seven bands 

centred on 60, 150, 400, Ik, 2.4k, 6k 
and 15kHz and up to lOdB of boost or 
1 OdB of cut is available.

The equaliser is useful for many 
purposes such as “colouring” the 
sound of vocals or instruments, 
preventing feedback between 
microphone and speaker and reducing 
noise and tape hiss during recording 
and playback. You can also use it to 
improve room acoustics — 
brightening sound in a room which 
attenuates bass and treble frequencies 
or damping sound which is too bright 
due to room reflections.

The tape monitor switch is used for 
tape recording and in playback. In the 
off position, the features of the 
CA-100 can be used to modify the 
content of the sound being recorded. 
With the switch on, the effects of the 
CA-100 are disabled and the 
monitored sound from the tape is 
unaffected by the settings on the 
CA-100.

A headphone socket and three

... ctd from p34 
associated switches allow monitoring 
of either tape, source or the effects 
signal.

Performance
We were able to substantially 

duplicate the performance 
specifications of the CA-100. 
Distortion was measured at .01 % and 
frequency response for the tape and 
source inputs was 0.5dB down at 
20kHz. The microphone input was 
3dB down at 150Hz and 10kHz.

Signal to noise ratio was 80dB with 
respect to 1V for all inputs.

Overall we found that the CA-100 
performs very well. It is sure to find a 
keen following among tape recording 
enthusiasts, whether they are users of 
cassette decks or open reel machines.

Recommended retail prices for 
these Pioneer amplifiers are $309 for 
the SR-60 and $465 for the CA-100. 
Further information can be obtained 
from hifi dealers or Pioneer 
Electronics Australia Pty Ltd, 
178-184 Boundary Road, Braeside, 
Victoria, 3195. (J.C.) *
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KRIESLER POWER SUPPLIES

122 Pin ROAD, NTH CURL CURL 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848.

SUPER SPECIAL
BSR GRAMO MOTO

AND PICKUP 24ov
3 speed 33-45-78 includes 

cartridge and 
stylus turnover

S12
P&P NSW $2.75 
INTERSTATE $4.20 
WA, NT $5.20

SUPER SPECIAL
FM STEREO KITS

TRANSISTORS AD161-162 $1 pa.r 
1OO mixed Capacitors, fresh stock ail

ï
SPEAKER TRANSFORMERS for valve radios

7000 to 15 ohm $4.50
7000 to 3.5 $3.50

SPARK GAPS 
10 for $1

455KC IF Trans 
for valve radios 

$1 each 
OS coils 

75c each
THERMISTERS 

4 for $1
DIODES BY 406

10 for $1
CAR RADIO 
Suppressors 

5 for $1

SPECIAL
Chrome 'A shaft push-on knobs. 10 for $1. 

Usual price 60c to 80c each

IC SOCKIT*
24 pin 35c
28 pin 40c
18 pin 25c

Slide pot 
knobs

10 for $1

SPECIAL 
KRIESLER FRONT 

END CONTROL 
Push Button Panel 

with Speaker 
$20 

without speaker 
$15

CELLULAR HORN
TWEETER HT.3

For Late Model Colour TV Sets 
2-51A 

$50
PP: NSW $3; VIC $5; QLD $5; WA S6; TAS 
S6; NT $7.

handy values $2

STICK RECTIFIERS
TV 20 SC $1 each

jets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied.

ONLY $22 ppsi4o
Send stamped envelope for copy of Elec- 
tromes Australia magazine review of the units.

SPECIAL
BALANCE METERS

CENTRE ZERO

SUPER SPECIAL JVC CD FULL 4 CHANNEL 
MODEL 4VR 1006 AM/FM TUNER AMPLIFIER 

40 WATTS RMS
Normal price over $600 
our price only 
$195 each 
instruction » - 
manual included 
PP NSW $4.00 «
Interstate $12.00 
TAS. $21 WA/NT $21

AD149 $2 pair
100 mixed resistors, handy values $2

$2 PP 
$1 V2 Meg

1 Meg 
100K
100K Switch

6P VALVE SOCKETS
9 pin 25c — 7 pin 25c — octal 25c.

SPECIAL
DUAL VU METERS

$3

ICs
74LS76N 50c SAA5050 $2.50
74SL74N 50c 747SO8N 50c
74LSOON 50c 74L392N 50c
14011UB 50c 74LS174N 5Oc
S041P $1.00 SN29848N 50c
2612N 50c MC14011UB 50c
74LS157N 5Oc NES560N
53114N 50c 74LS90N $1.50
MM531 14N 50c 74LS93N $1.50
HEF4024BP $1.50 SC87024P $2.50
MM57186N $2.50 S7646211B $1.00
HEF4024BP 74LS90N 50c
74LS76N 50c HEF4011BP 50c
MC1306P 50c 74LS10N 50c
2112B 5Oc SN29862N 50c
2112N 50c HEF4019BP 75c
SC87024P $2.50 NE566N 5Oc

CRYSTALS for colour TV

SPEAKER 
2-way crossover 

networks
30 WATTS tn 

RMS

$1 each

POTS ROTARY
50c
50c
30c
50c

50K Double Pole Switch 50c 
7 500 30c I
Vz or 1 Meg Switch
V21 meg dual Concentric tapped 

at 100K
2 meg ganged double pole switch
1.5 meg dual ganged
2 meg ganged log
1 meg dual ganged
Vt meg dual ganged LIN
25K 50K dual ganged Concentric 

double switch
100K dual ganged linear pots
200K single line 30c 
20K wire wound 75c 
dual log 10K 75C

10K Switch 
250K
50K
20K
10K Min Pots 
50/ohm

10K sub min log pots 
250K ganged pots 
25K in ganged pots

50c 
30c 
30c 
30c 
25c
50c 
50c

$1 
$1 

50c
$1 
$1 

75c

$1
75c
50c i
75c
75c

PYE TV TUNERS
FOR B/W TV SETS $7
PP NSW S1.80; VIC $3.60; QLD S3.6O; TAS 
$4; WA S5

MICRO SWITCHES
5A 250V 50 cents

SPECIAL
500 metres single strand 
shielded cable
PP NSW $3.50 TAS

VIC $7.00 SZn WA
QLD $7.00 VfcW NT

$ 7.45 
$10. 70 
$11.70

SLIDE POTS
72 meg dual $1 1K dual $1
1 meg dual $1 50K single 50c
2 meg dual $1 250K single 50c
25K dual $1 10K single 50c
250K dual $1 2 meg single 50c

TOUCH MICRO SWITCHES
As used in front control panels in colour TV
sets. 4 FOR $1

Mounting p p si ao 
Specification

12.5cm x 7.1cm
Frequency Range: 
2000 - 20,000Hz 
Impedance: 8 Ohms 
Sensitivity: 105 dB 
Maximum Power:
30 WattS ?000m[0 25V Cha ... n , 

50mfd 400V chassis mount
Dual 75mld 65V 20mfd 450V chas

Capacitors 
ELECTROS

2500 16V 4 for
220 16V 4 for

is mount

1000UF50V each $1 
1000UF63V each $1 
22 UF 160V 3 for S1
1000UF16V each 50c 
63 UF 25V 5 for $1
470 UF 63V each 50c 
47 UF 160V 3 lor $1
470 UF 25V 4 for $1
40UF25V 5 for $1
470 UF 40V 3 for $1
47UF10V 10 for $1
1Û0UF25V 5 for S1
25UF25V 10 for $1
470 UF 16V 5 for $1
220 UF 50V each 50c 
47 UF 200V each 50c 
1000UF10V 4 for $1 
2 2 UF 200V 4 for $1
22UF16V 10 for $1
330 UF 63V each 50c 
1 MFD 50V 10 for $1
33UF1ÜV 10 for $1 
33UF10V 10 lor $1
1 MFD 50V 10 Io; $1
33UF10V 10 for $1
0 0039 1500V

each 50c 
6N8 1500V each 50c 
220 UF 35V 4 for $1 
1000 UF 25V each 50c 
680 UF 50V each 50c 
22 UF 10 for $1
100 UF 6 3V 10 for $1 
330 UF 25V 3 for $1

mount $i
S1
S1

SPECIAL
12 mixed switches $4 PP $1.40 not a 
lucky dip. c wot u get!

audio reflex
■■MI

MODEL 
AR 650

2 x 50 WRMS • A & B 
SPEAKEBSWITCH L0W/HI 
FILTER • AM/FM STEREO 
LOUDNESS • TAPE NON. SW 
PLUS MANY MOPE FEATUBES 

rrp $369
ONLY

NSW $3.00
VIC $4 80
Old $4 80
TAS $1500
WA $15 00
NT $18 00

SPEAKER SPECIALS
PP: NSW $2.80; INTERSTA TE $4.20:

Magnavox
MSP 
MSP

10 inch
8
9
5
8
6
6

inch dual cone
x 7
x 7in 8/or 15 ohm
x 4 8/or 15 ohm
x 4 8/or 15 ohm
x 4 8/or 15 ohm

6 inch dual cone

WA/TAS/NT S7 
$8.00 
$5.00 
$6.00 
S4.50 
$4.50 
$4.50 
$3.50 
$6.00

Mm woofer 
mid range

5 inch dual cone 
27/ohm
4 inch 27/ohm
4 inch 4/ohm
5 inch 4/ohm 
5 x 4/ohm
Tesla Mini woofer 4 
8ohm 4 inch 
10 watts
4 inch 10 watts 
RMS 4/oi 8/ohms

S5.00
$4.00
$4.00
$4.00
$4.00

or
S5.00 

each

S10 pair.

Colour convergence coils
Delta 11270 $5

Hor Drive Transformer for Colour TV -
3021, 39/6 S3

Power Transformers $15
240V 10Omil 285CT 285 6.3/5V pp:

pp NSW $3: Old. Vic. S4.80: Other States S7.

240V 285 ASIDE 6.3 60ml
PP NSW S3: Old. Vic. $4.80: Uther States S7.

240V 150v 6.3/30mil
op: NSW S2: Old $4: Vic S4 nihcr Stales SA

Power Transformers
240V 2 amp 30V 12V
Prim 240V sec-240V 60MA

PP NSW S2: Old. Vic. $4.80: Other States S6.

$10

$6

$10
$5

Transistor TV Tuner
MSP 46300-5,1

11 volt

$10
p.p. $1.40

Infra Red 
Audio 

Transmitter 
for colour TV

3102 108 50301

$7

$6

SHIELDED LEADS

Video Det 
& AFT 

3102 108 58741

SPECIAL!
TRANSISTOR EAR 

PIECES 
■ with plugs & leads top 
wahty m sealed plastic packets

3 5 to 3 5MM 7H 
6 5 to 3 5MM 7ft
6 5 Single ended

4 for $1

Electric gramophone 
motors

240 volt 3-speed $5
Minituning capacitors 50c

Sub mini 75c



possible answer to my problems as 1 have 
reached the stage where this dimmer 
must be fixed due to costs incurred?
(D.C., Taree, NSW).
• Your trouble with the Autodim 

sounds like a case of too many cooks 
spoiling the broth. The first thing to do is 
to get rid of that 750kQ resistor across 
pins 1 and 2 of the IC.

Next, we strongly suspect that 
transistor QI is either faulty or has been 
installed incorrectly. This transistor (type 
BC 337) should be replaced, this time 
making absolutely sure that you get the 
connections right. The wiring diagram 
on page 57 of the January 1981 issue 

Low cost utility amplifier

clearly indicates how the transistor 
should be oriented.

You should also check that Q2 has 
been installed correctly. If not. it too 
should be replaced.

Finally, go over the project carefully 
and check that all diodes and electrolytic 
capacitors are correctly oriented. Correct 
any mistakes before switching on.

The problem of lamp flicker or 
strobing is covered on page 54 of the 
article. In your case, however, the circuit 
was probably upset by the Inclusion of 
that 750kQ resistor. If you do encounter 
lamp flicker, try increasing the value of 
the 120k£l resistor on the emitter of Q2 
to 150kQ.

... from p103 I

Notes and Errata
TV SOUND CONTROL (January 
1983, File 6/CTV/7): the infrared 
transmitter may not operate at the 
correct frequency due to different 
hysteresis levels for different 4093 
NAND Schmitt trigger ICs. If you are 
supplied with either the Philips 
HEF4093B, SSS SCL4093B or Motorola 
MC14093B device, then the following 
circuit changes should be made: (1) 
increase the 2.2kQ resitor on pin 2 of 
ICla to 6.8kQ; (2) increase the 18ki7 
resistor on pin 12 of IC lb to 47kQ; and 
(3) increase the 1 OkQ resistor on pin 6 of 
ICId to 33kQ.

The circuit is correct for the National 
CD4093BC, RCA CD4093B and SGS 
HCC/HCF4093B types.

Here are actual size artworks for the amplifier printed circuit boards.

Next month in Electronics Australia*

EPROM Copier
This EPROM Copier is easy to build and will cost you 
less than $90. It can program both 2716 and 2732 
EPROMs and copy 2708, 2716 and 2732 devices.

Speed Controller
Our new Speed Control is designed for use with electric drills, 
jig-saws, lawn edge trimmers and other appliances using 
universal brush-type motors. Full details in December Elec
tronics A ustralia.

Beachcomber Metal Locator
Designed in our workshop, the Beachcomber is a no-holds- 
barred metal locator with discriminate, reject and auto-zero 
circuitry. We’ve even arranged for the kit to be supplied with 
a prewound search coil and a professional moulded plastic 
case. Don’t miss it!

Realistic compact disc player
Realistic’s new CD 1000 compact disc player sells for just 
$599.95, yet features full programming facilities. Watch for 
our review in December.

* Although these articles have been prepared for publica
tion, circumstances may change the final content
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EA marketplace EA marketplace
FOR SALE

EX-ABC AUDIO TAPES: /," wide on 10’//’ 
metal spool, $6.85; plastic spool, $5.85; 7" 
spool, $2.25; 5" spool, $1.25. Post extra. 
Also in stock: Vs", 1” and 2" tapes. Waltham 
Dan, 96 Oxford St, Darlinghurst, Sydney. 
Phone (02) 331 3360.

COMPUTER BOOK SELL-OUT: Be quick last 
remaining copies at ridiculous prices: 
“Beneath Apple's DOS”. Only $15, “Bag of 
tricks” (with disk) only $50 and “Understan
ding the Apple II" for $30. Add $2 Postage 
per book. Ask for our free catalogue. RAM 
Supply, PO Box 950, Parramatta, 2150.

COMMODORE 64: Eprom programmer. Plugs 
into user port. Programs most eproms. 
Assembled with 3 months' warranty. $110 
with software listing. Downs Electronic 
Services, PO Box 1138, Toowoomba 
4350. Ph (076) 38 5299.

AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 
105X220 SASE to: R J. & U.S. Imports, PO 
Box 157, Mortdale, NSW 2223.

WOULD YOU SPEND 50c TO SAVE 
YOURSELF ANYTHING UP TO 15% ON 
THE GOODIES YOU BUY? ACETRONICS 
IS NOW IN ITS 2ND YEAR — TO 
CELEBRATE WE OFFER YOU A PRE
SENT. FOR DETAILS OF THIS UNIQUE 
OFFER AND FREE CATALOGUE SEND 
LARGE S.A.E. TO ACETRONICS PCBS, 
PO BOX 76, YAGOONA, NSW 2199. 
TELEPHONE (02) 645 1241.

48 HOUR PCB SERVICE
Single Sided.....................................5C per cm.
Double Sided............... ...... 9c per cm2

(Minimum 100cm1)
DRILLING (0.8mm).............................2c per hole

Send artworks on film or transparency PSP S2.00

J.W.D. ELECTRONICS
PO Box 341 

Riverstone, NSW 2765 
Phone (045) 73 6097

Radio Pty Ltd
Tel. (02) 587 3491

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI

651 Forest Road Bexley 2207 
AUSTRALIA

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE

SUPER-80: Hl-res graphics. Six pages o1 
256X160 bit-mapped pixels plus UC&LC 
text. Fast machine code utilities for dot, line, 
circle and text drawing. $40.00 kit, $65.00 
A&T. Also the MDS fast cassette system: 
More reliable and ten times faster than 
normal system. Printer routines and 12 extra 
monitor commands. Works with 3MHz 
speed-up, all software and normal tape 
system. $25.00 kit, $35.00 A&T. Write or 
send order to MicroData Storage, Box 239, 
Bexley, 2207.

TRANSISTORS: BC548, BC549 12c ea, 
BD139 30c ea, 2N3055 90c ea, 5mm 
LEDS: red 9c ea, yell 15c ea, grn 14c ea. 
Post and pack only $1.00 to LMF Products, 
PO Box 384, Cootamundra, 2590.

TV TO STEREO CONVERSION KITS: Now in 
stock. From $64.00. For more info, send 
SAE to: Bridge Road Electronic Discounts, 
508 Bridge Road, Richmond, Victoria 3121.

EXPERIMENTERS: Wide range of electronic 
kits and bits available. Contact: Bridge Road 
Electronic Discounts, 508 Bridge Road, 
Richmond Victoria 3121.

DISK DRIVES: Slim Line for Apple II, only 
$225!! (incl). (Chinon-Japan). Insurance, 90 
day warranty, postage, tax included. Disk 
interface card $45, hobby card $9.50, 
ribbon for CP80/EX80/BX80/DP80 etc. 
$9.00, 1000 '/<W resistors $10.00. Write 
for catalogue. Sultan Micro, PO Box 232, 
West Ryde, 2114.

CPM USERS GROUP: Disks, to vol 93 sig/m to 
vol 192 8"sssd $9, Microbee, Kaypro, 
Xerox, Osborne, Excalibur 64, IBM, Dec 
R/Bow $10. Other formats available. 
Catalogue on disk $10, Hard copy $12. 
CPMUG only $8.00 P + P $1. R.B. Archer & 
Assoc, PO Box 696, Ringwood, Victoria 
3134.

NEW RADIO VALVES: For entertainment or 
industrial use. Waltham Dan, 96 Oxford St, 
Darlinghurst, Sydney. Phone (02) 331 3360.

WHAT'S YOUR LOCAL BURGLAR GETTING FOR 
XMAS THIS YEAR? PROTECT YOUR HOME AND 
CAR WITH LARGE ATTRACTIVE DETERRENT 
STICKERS WHILST ON YOUR HOLIDAYS 
SPECIAL OFFER 2 CAR AND 2 HOUSE 
STICKERS $6.80 A SET — 84BA5 EA DELUXE 
BURGLAR ALARM + 84US6 MOVEMENT 
DETECTOR PCBs + 2 CAR DETERRENT 
STICKERS ONLY $16.90 POST FREE!! AND 
ONLY FROM ACETRONICS PCBs MAIL 
ORDER, PO BOX 76, YAGOONA, NSW 2199 
TELEPHONE (02) 645 1241.

STEREO-TV STEREO-TV STEREO-TV
Convert Mono TV to Stereo 
reception with our ST182 
Decoder and your HiFi-system. 
Genuine Quasi-Split IF with 
Decoder. Output via DIN or 
Headphone socket. $125.00

Libratronix« 6 Woodcrest PI, 
Cherrybrook, NSW 2120.

Phone (02) 875 1858.

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm X 1 col rated at $15 for a col cm. Ad 
sizes may be increased up to a maximum 
of 10 col cms.
CLASSIFIED RATES $3.60 for 40 letters 
or part therof per insertion payable in 
advance. Minimum 80 letters.
CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Monday of each month.

VZ200 SOFTWARE: Cash book ledger, 
Assembler, Utilities, Hardware tips etc. Send 
SAE to JCE D’Alton, 39 Agnes St, Toowong 
Qld 4066.

TAPE REC PRO MACHINE: Large selection 
some suit conv to multitrack 
$100.00-$400.00, Waltham Dan, 96 
Oxford St, Darlinghurst, Sydney (02) 
331 3360.

MICROBEE EPROM EXPANSION BOARDS: 
Provides a total of 92k, ie, 7 banks of 12k 
and 1 bank of 8k selectable under soft
ware control. Very easy to install. Fits 
under lid of Microbee case and plugs into 
core board thus leaving the 50 way con
nector free for other uses. Suits 80,000 
and 90,000 series Microbee’s. Board fully 
assembled and tested $99. Optional LED 
display $15. P&P $3. N. J. Electronic Ser
vices. Phone (053) 41 3627.

WANTED
VARIABLE SPEED CONTROL: Circuit to suit 

small induction motor up to 1 HP with or 
without slipring start. M. Korrelvink, PO Box 
41, Huonville 7109, Tas, Ph: 66 3144.

PHILIPS: VCR 1700 Video Heads, G.C.
Thomas, 57 Roseland Gve, Doncaster 
Victoria 3108. (03) 848 7978.

BUSINESS FOR SALE
SERVICE BUSINESS OPPORTUNITY: For 

keen experienced technician-manager, to 
purchase, or acquire a share in long 
established, profitable service company. 
Servicing TVs, videos, computers and all 
electronics, also white goods, washers, 
domestic refrigerators and home appliances. 
Also has interesting sales potential: Small 
highly efficient staff: Company owns 
spacious well developed premises in prime 
location of regional business centre, within 
two hours of Brisbane. For further 
information apply with brief credentials to 
"Service Business”, C/- 138 Dahlia Street, 
Cannon Hill, Qld 41 70.

A basic text for the 
electronics enthusiast . . .

BASIC ELECTRONICS
Available from "Electronics Australia’’. 140 Joynton Avenue 
Waterloo. Sydney. 2017, PRICE S4.50 OR Oy mail order Send 
p»rFe«4ii ,On'CS Aus’,al'ä P0 Box 227- Waterloo. 2017,

126 ELECTRONICS Australia, November, 1 984



BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION

O 1

__— 136 VICT(

EMI E LEV
STEREOPHONIC .

RECORD CHANGER 1BSR
(BE QUICK — THEY ARE ALMOST 

EXTINCT)
Latest Model • 240VAC 50HZ •
Auto/Manual Operation • 3-Speeds • Big j
Platter • Cue Lever • Magnetic Cartridge 1
• 2 Spindles • Instructions • 4 Pole 1
Motor ’

070 nc P-P NSW $3.50.Q f 3.3 U Q. V. SA. T. $5.50, WA, NT, $8.50

a 50 WATT rms SPEAKERS M _
FOR $39.95 PAIR OR S22.50 EA. |m

X S ETONE FACTORY SCOOP.

RF 3Ocm 8 Ohm Hi-Fi Woofer. Rugged Top Quality
with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet.

Freq. Response. 35-4500 Hz. 1—
p p NSW for one, $3.50. Interstate, S5.00. P-P NSW for two, S5.00. Interstate, $7.00 |

* HIGH GRADE — LOW PRICE *
NICAD »¿^le BATTERIES

«a®». TOP QUALITY - AS USED BY MANY GOVT. DEPTS.
SIZE AH PRICE EA OR 4 FOR P-P
AA. 5OOMA. §2.55 §9.40 §2.75

Ol Sub C. 1.2 §4.55 §17.00 „
c. 1.8 §6.25 §23.35
D. 4.0 §6.75 §25.70 „

CHARGE FOR 14 HRS AT - 1.2AH. 120MA - 1.8AH. 180MA - 4AH. 400MA.

HIGH GRADE 
POTTER AND 
BRUMFIELD 
“L"$3.50 K S

£1
«

A ano R POWER 
TRANSFORMER
Primary. Tapped 
from 200v to 
250v 50Hz.
Secondary 0—20. •
30,48v 2 Amps.

Size 95 x 80 x 85mm

C l/I OR P-P NSW $3.50 
yiniSU INTERSTATE $5.50

MATCHING FILTER CHOKE 
300MA 10H Same size

Lams and Bobbin.
CR OR P-P NSW $3.50 
yUluU Interstate $5.50

KU series • 240 VAC 50Hz 
operation • 3 sets of 240V 10 amp 
change over contacts • perspex 
cover and mounting base included • 
size 50mm x 37mm x 35mm • ex
computer • as new condition. At less 
than ’/a of the normal price.

KAUTT and BUX 
ROCKER 
SWITCH

240VAC

PUSH FITS INTO 30 x 10mm SLOT 
4 AMP BLACK ROCKER SI .35 EA 10 FOP $10.80 

6 AMP BLACK BKKEK $1.55 EA 10 FDA $12.40 

6 AMP ORANGE ROCKER $1.65 EA 10 W $13.20

P-P FOR 1. 60c. P-P FOR 10. $1.50

PIODES
IN 4004. 400 piv 1 AMP.

50 FOR $2.50

IN 5404. 400 PIV 3 AMP 
r-n 07 P-P NSW 80cOU FOR VI .50 INTERSTATE $1.20

ETONE SPEAKER SPE
GENUINE FACTORY PRICES

Rugged top quality Aust made brand new bargains — all wit 
Model Size Cone Type V/Coil Reson Hz Freq
4310 38cm Straight surround 8 or 15 Ohms 45 40-6
4510 38cm Straight surround 8 or 15 Ohms 45 40-6
4350 38cm Hi-Fi 8 or 15 Ohms 30 30-4
Pack — Postage add for one 25/30cm model NSW $3.50. Interstate $5. 
Interstate $7. For one 38cm model NSW $4.00. Interstate $6.00. For two 38c

:toria rd, marrickville, nsw 2204. proud to be
PHONE 51 3845. AUSTRALIAN

ITRONICS CENTRE
MAGNAVOX ... MAGNAVOX ... MAGNAVOX ... 

LOOK... ONLY $19.50 FOR THIS TOP QUALITY 8 OHM 

12" 30 WATT4 way Hi Fi SPEAKER SYSTEM 
0R 535 PAIR

y 9 A «That’s 8 Speakers ... 2 Woofers
■ jy • 2 Midrange • 4 Tweeters.

^L. jr W ® B p-p. Nsw 1 Set *3-2 Se,s ,4'
INTERSTATE 1 Set S5.50. 2 Sets $7.

30 Watt Woofer has rolled foam surround and big Ferrite Magnet — extra good bass 
and nice clean highs. 3 way crossover network to suit $14 95 ea Heavyweight 
innerbond acoustic packing $4.95 sq m

TRANSISTORS
• TIP 31-32C

100V 1A 40W

10 FOR $9.50 SL50

TIMER 
555

10 FOR $2.95 $1L50

Al QUALITY 
^^TRANSISTORS 
WT 2N3055
IO FOR $6. P-P $1.50

TRIAC
TYPE SC-141D 

AC SWITCH 400V 1A

10 FOR $10.50 REGULATORS & 
7812. + 12V 1A QHi
7805 + 5V. 7905 - 5V 1A Vlf

10 MIXED $6. P.P. $1.50 V

INTEGRATED CIRCUITS

TYPE 68O2P $3,5°
TYPE 6821 $V95
TYPE 2708 S3’95

2SD200 = BU205 
TRANSISTOR

NPNVCBO VCEO700V

1 500V •
• 2 5 AMPS

4 FOR $3*75 P-P 75c

MJE 3055M TRANSISTORS
10 $9.

HI-POWER BRIDGE 
RECTIFIER

400 PIV 25 AMP
$3.7 5 p-p

400 PIV 35 AMP $4.75
MJE 2955

M TRANSISTORS
10,0. $1226 AMP 

TRANSFORMER 
17v-ct-17vOLT 

LIMITED STOCK. SIZE 173H. 
144W. 120D mm.

Ä JI P-P NSW $7.50
. ^/| / __ v. 0. SA. T. $12

X V ■ ■ -50 WA NT- *17

POWER 
TRANSISTORS W* 

140V 20AMP
MJ 15003 NPN

—— MJ 15004 PNP$7.90 PAU. P-PS1

5mm LEDS At
20 FOR ... W

RED $2
GREEN $3.50
P-P 80c

iCIALS
:S «w x'
with factory warranty
eq Hz Watts Rms Price Ea or 2 for 
-6000 60 $74.00 or $141.00
-6000 100 $94.00 or $179.00
-4000 120 $74.00 or $141.00
5. For two 25/30cm models NSW $5.
8cm models NSW $7. Interstate $8.50.
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ADVERTISING INDEX

E\ MAGAZINE BINDERS
«tá^These magazine binders are available over the counter from Elec

tronics Australia, 140 Joynton Avenue, Waterloo, 2017. Price: $5.10 or by mail 
order. Send cheque to: Electronics Australia, PO Box 227, Waterloo 2017. Price 
including postage are: $7.00 NSW; $8.50 other states: or six for $33.00 NSW 
$36.00 other states: $A37.00 NZ.

16K RAM card
section, making notes if you decide 
that your card should be assembled 
differently. The method described 
below is the way the original was built 
and it has proved to be the most 
reliable. It should result in a product 
of quality and reliability which 
approaches that of most reputable 
manufacturers.

Construction of the circuit involves 
the mounting of all the components 
onto the double-sided printed circuit 
board. Firstly all the sockets for the 
RAM chips should be soldered into 
place. All the remaining LS devices 
were directly soldered into the board 
as this maximises reliability. It is 
therefore desirable to use new ICs 
throughout. Next, all remaining LS 
devices should be tacked in place by 
two of their leads with solder. A final 
check should now be made that they 
are definitely in their correct place 
and orientated correctly. If OK, they 
can be fully soldered in place. The 
resistors and capacitors, diodes, 
transistors, LEDs and the dip-switch 
may now be soldered in place. Do not 
install the RAM at this stage.

Having soldered all components 
into place, it is a good idea to have 
one final check to see that all 
components are correctly installed.

All OK? Then the card may be 
checked out with the help of program 
listing I. Also required is a backup 
copy of the DOS 3.3 master disk with 
the integer Basic on it and Apple 
Cillin II or other test program if you 
have one (don’t worry if you don’t).

The procedure is as follows:
(1) Turn the Apple off (important) 

and remove its lid.
(2) Take out all plug-in cards for the 

first switch on.
(3) Plug the partially constructed 

card into slot 0 (the card should not 
have any RAM).

from p41
(4) Connect a video monitor as 

usual and switch the system on and 
set the card switches to normal.

(5) The system should display 
“Apple II” and the blinking cursor as 
a DOS less system. If it hangs, there is 
a fault and everything should be 
checked and corrected.

(6) All being well, key in the short 
machine routine of listing 1 and 
RUN.

(7) The keys pressed will then 
exercise the soft-switches and the 
LED indicators should show their 
settings.

(8) Press <ESC> to end.
(9) Turn the Apple off and remove 

card.
(10) If all was well then the RAM 
may now be installed in the sockets 
and the card plugged into slot 0.
(11) Install the disk controller card 
and boot up the system master (back 
up). The card should load the integer 
basic and when it finishes, type “INT” 
<CR>. You should have a “>” 
prompt followed by a flashing cursor 
to show all is well.
(12) Key in a short program as in 
listing 2 and let it run for a while. The 
program should not bomb out nor 
should funny characters be placed 
onto the screen. If this program does 
go strange after a while, then there is 
a timing fault. If it bombs first go then 
there is probably a faulty RAM chip 
or other hardware fault. The use of 
Apple-Cillin II (or other diagnostic 
program) to test your board fully is 
highly recommended.

Note: On boards that have 
problems reading RAM E8 (ICI 1), a 
supply lead pair should be connected 
between C4 (close to edge-connector) 
and the 74LS245 supply pins. This 
condition should not be confused 
with errors occurring all over the 
RAM range. *
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WHY DID WE CALL IT THE Z SERIES?!
■■■■■■ ■

Because nothing can follow It.
The TEAC I Series. Three cassette decks that are all

the cassette deck anyone will ever need. Designed and built to provide absolutely the finest in 
cassette reprodurtlon quality In precis of performance. And in operational versatility. The transport and electronics 

are the Pinnacle of TEAC technology, drawing on our know-how In producing superior open reel decks 
professional equipment Operationa^ is unmatched. Any function worth having on a cassette deck is on the Z-7000. 

And the Z-6000 and Z-5000 are almost as impressive. In fact, you can tell Just by looking that these
decks are In a class by themselves. Bigger. Heavier. Without extraneous frills. Built tor solid, stdble 

permanent excellence. The Z Series. Cassette deck performance from A to Z.
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Where Art and Technology Meet

-EAC Australia Pty., Ltd.: 115 Whiteman Street South Melbourne, Victoria 3205 Phone: 699 6000
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