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You're looking into the heart of the 
brightest new idea in AlGaAs technology.

Increase the brightness of 
the LED’s you design into your 
equipment by as much as 300% 
with HP’s new red AlGaAs 
products.

These brighter products 
are made possible by Hewlett- 
Packard’s new opaque substrate, 
double heterojunction (DH) 
AlGaAs technology. This 
technology enables us to offer 
you entirely new families of 
lamps and displays that are 
significantly more efficient than 
single heterojunction (SH) 
AlGaAs devices.

What does this mean for 
you? More ways to meet your 
price/performance targets. More 
ways to beat the competition. 
More ways to get the benefits of 
HP quality control. When you 
need LED brightness levels in 50 
to 1000 millicandela range .. . 
when you have an application 
that can benefit from displays 
that draw only 1mA per segment 
... or need lamps that perform 
well at 1mA, HP has a solution 
for you.

For further information call 
VSI Electronics.

vsi
THE SOURCE OF

HEWLETT
PACKARD

COMPONENTS
VSI Electronics (Aust) Pty. Ltd., 
An Electron House Company 
16 Dickson Ave., ARTARMON 
NSW 2064, AUSTRALIA.
Telephone (02) 439 8622
Telex AA 22846 Fax (02) 439 6435

• Melbourne (03) 543 6445 • Brisbane (07) 262 5200 • Adelaide (08) 267 4333 • Perth (09) 328 8499
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(Advertisement)

Coming 
next month 

in
JEtómmes Austalia

Playmaster 
Twin 30W 
Amplifier
At last - full construction details 
for our lastest amplifier design, 
which gives excellent 
performance at a budget price. 
It's particularly easy to build 
and get going, too!

Aussie tape 
cart player 
breakthrough
Radio stations throughout the 
world rely on tape cartridge 
players, but it took an 
Australian development to 
make them really suitable for 
stereo operation. One of our 
feature stories next month 
explains what the problem was, 
and how it was solved right 
here in Australia.

Super timer
Ever wanted to measure the 
speed of a bullet, a golf ball or 
a snail? Here's a low cost 
project that will measure time 
intervals from microseconds to 
999.9 seconds, with quartz 
crystal accuracy.

"Note: although these articles have 
been prepared for publication, 
circumstances may change the final 
content of the issue.

KIT COMPUTER REVIEW
By Jim Rowe

A couple of weeks ago I discovered that Dick Smith Electronics was 
about to release a new AT clone in low-cost kit form. So when the 
opportunity came to assemble an advance sample kit for this review. I 
jumped at the chance.

Particularly when I learned that the kit was 
essentially a ‘knocked down" machine, 
which didn't involved any soldering or the 
tedious low-level assembly - just bolting 
pre-assembled (and tested) modules 
together and plugging in cables to connect 
them all up.
By the way, the modules making up the kits 
are all going to be available separately, so 
you don't have to buy them all at once. This 
also means that you could buy them 
separately.
The kit itself goes together to make a 
standard 8-slot AT level machine, with 
space on the motherboard for up to I 
megabyte of RAM and able to run at any of 
four clock speeds: 6MHz, 8MHz, 10MHz 
or 12MHz. It features a 200W switch-mode 
power supply and a choice of video, I/O. 
disk controllers and drives, all housed in a 
standard two tone bone coloured box. 
There's also a choice of either 84-key or 101 
key keyboards.
In theory then it all sounds great. But how 
did it tum out in practice?
Everything seemed to be attractively 
packaged, and protected against damage. 
There is literally no soldering to do in 
assembling the kit. because all cabling is 
supplied ready assembled. All you need to 
do is identify where they go. and connect 
them up.
Needless to say. there are various links and 
DIP switches to check on the various 
boards, before you mount them and 
connect things up.

Reprinted in part from the 
December 1987 issue of 
Electronics Australia’, 
by arrangement.

You have a choice of video/ graphics 
adaptor card as there are three available. 
These are a mono adaptor (MDA) with 
parallel printer port; a colour adaptor 
(CGA). also with printer port; or an 
extended colour graphics adaptor (RGA). 
with the usual multiple modes including 
Hercules.
All in all. the whole job took about 3 hours 
to assemble.
When it was complete. I hooked it up to the 
monitor and turned on the power. Every
thing sprang to life very smoothly.
How does it perform? Not too badly at all. I 
sooled Peter Norton's Advanced ' System 
Information" utility onto it. and it came up 
the following CI (computing index) figures 
for the kit's CPU performance compared 
with an original IBM PC/XT:

CLOCK SPEED Cl RATING
6MHz 5.1
8MHz 7.7
10MHz 92
12MHz 11.7

I for one certainly enjoyed putting the 
sample kit together. All I have to do now is 
work out how I can afford to buy one — 
preferably the one I've already put 
together!
Needless to say. you’ll find the A 
computer kits at all Dick Smith Electronics 
stores, and at many of its larger dealers.
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Kikusui's 5000TM Series.

It's the standard features 
that make Kikusui CRO's 
exceptional.
The COS-5000TM series 
offers standard features, normally 
only found on expensive, higher 
bandwidth scopes.
Consider:

1 Bright and sharp signal 
traces with Automatic

Linear Focus. This eliminates the 
need to readjust the focus during 
measurements between timebases. 
Even in high intensity, there are no 
blooming effects.

2 'Simultaneous' trigger
ing of both CH1 and CH2.

The VERT MODE displays both sig
nals whether they are synchronised 
or not. An indispensable facility 
when troubleshooting between 
working and faulty boards.

WWV CHI

TRIGCH1

CH2

CHI

TRIG:CH2

CH2

WWA CHI

TRIG:
VERT MODE
CH2

3 Auto setting of the 
optimum triggering 

level. In AUTO TRIG LEVEL LOCK, 
a peak to peak detector locks onto 
and tracks the trigger signal. There 
is no need to reset the trigger level 
between measurements.
The Manual Level Control provides 
superior triggering of complex 
waveforms or very low level signals.

4 Stable viewing of 
complex waveforms.

The VARIABLE HOLDOFF control 
allows the easy viewing of 
waveforms such as uP or video 
signals with multiple triggering 
edges, caused by different 
frequency and level components.

NO HOLDOFF WITH HOLDOFF

Features 5100TM 5060TM 5041 TM 5021 TM 5020TM
Bandwidth lOOMHz 60MHz 40MHz 20MHz 20MHz
Channels 3 3 2 2 2
Vertical
Sensitivity I mV/DIV I mV/DIV 1 mV/DIV I mV/DIV 1 mV/DIV
Max Sweep 
Speed 2ns/DIV 5ns/DIV 20ns/DIV 20ns/DIV 20ns/DIV
Delayed Sweep YES YES YES YES NO
Trigger Modes CH I. CH2, VERT MODE. LINE. EXTERNAL.

Alt. Sweep YES YES NO NO NO
Delay Line YES YES YES NO NO
Accel. Voltage !8kV !2kV 12kV 2.2kV 2.2kV
Warranty 2 YEAR WARRANTY ON PARTS AND LABOUR
Probes 2 QUALITY SWITCHABLE PROBES INCLUDED

5 Simultaneous display 
of original and mag

nified waveform. Kikusui's
ALTERNATING SWEEP MODE 
allows both the original waveform 
and the selected magnified portion 
to be viewed simultaneously.

ORIGINAL

MAGNIFIED

6 Advanced new design 
using energy saving

circuitry. The newly developed 
Dynamic Bias Circuit [PAT PEND] 
automatically controls the power 
consumption of the unit. Another 
feature in Kikusui's policy of 
continued innovation.

For more information call 
Emona at (02J 519-3933, 
86 Parramatta Road, 
Camperdown 2050. Or 
write Emona Instruments, 
P.O. Box K720, Haymarket, 
2000. FAX: (02) 550-1378.

EMONA
‘THE TECHNOLOGY HOUSE
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Super VHS video

The first S-VHS video recorders 
for Australia's PAL system are 
planned to arrive later this year. 
Starting on page 10 we explain 
how S-VHS differs from ordi
nary VHS, the results you can 
expect from it and what it's 
likely to cost you.

Projects to build
Our construction projects this 
month include the circuit details 
of our new Playmaster 30W per 
channel stereo amplifier, a very 
flexible TV field strength meter 
for antenna evaluation, a low 
cost capacitance meter adaptor 
and first details of a new “real 
world” interface for almost any 
personal computer.

Imaging & Display
This month's special feature on 
imaging and display electronics 
includes one story on Toshiba's 
new 2 million pixel CCD sensor 
for HDTV, another on a new 
development in electrolumines
cence by an Australian firm, 
and details of the largest mobile 
display screen in the world. 
(See page 106)

ON THE COVER
Charles Rener of Melbourne 
firm E' Lite Luminescent Inter
national demonstrates a sample 
of his firm's impressive new 
ultra-thin, flexible EL display 
panel, in low cost plastic encap
sulation. (Picture courtesy ELI)

Features________________________
18 FAIRCHILD’S FAREWELL Gone, but not forgotten
20 SHORTWAVE RADIO REVIEW: Sony's incredible new ICF-SW1S
24 JACK FERRY & HIS TAPE RECORDERS Australian pioneer...
44 RECORDING AUSTRALIA’S ORAL HISTORY - Part 4
96 THE GRAND AUSSIE HOBBY ELECTRONICS CONTEST Great prizes!

126 PRODUCT REVIEW: Tandy's CPA-1000 Phone Call Printer

Entertainment Electronics
8 WHAT’S NEW IN ENTERTAINMENT ELECTRONICS Video, audio

10 SUPER VHS VIDEO Much better resolution on the way!
14 NEW HORIZONS IN TELEVISION Expanding your viewing choices
43 COMPACT DISC REVIEWS Mozart, Schubert, Rossini

Projects and Technical
50 THE SERVICEMAN Sets that hiccup, or do other weird things
66 NEW 30W/CHANNEL STEREO AMP - PART 2 Circuit details
70 TV FIELD STRENGTH METER Great for checking antennas!
82 UNIVERSAL “REAL WORLD” INTERFACE FOR PCS - PART 1
86 CAPACITOR METER ADAPTOR Low in cost, easy to build
90 CIRCUIT & DESIGN IDEAS Logic pulser, standby supply monitor
98 BASIC OF RADIO - 3 Tuning Receivers and Transmitters

106 IMAGING & DISPLAY FEATURE: Toshiba's 2 million pixel CCD
110 IMAGING & DISPLAY FEATURE: New Australian EL technology
112 IMAGING & DISPLAY FEATURE: New I & D products
116 IMAGING & DISPLAY FEATURE: Largest mobile scoreboard
118 RADIO COMMUNICATIONS FOR THE FUTURE Microwave research
123 PRODUCT REVIEW: Corniest V.24 Breakout Box
124 VINTAGE RADIO The Methuselah of valves
128 PRIMER ON SEMICONDUCTORS - 3 The bipolar transistor
130 SOLID STATE UPDATE Motorola unveils 88000 micro family

News and Comment______________
6 LETTERS TO THE EDITOR Computer problem, video longevity
7 EDITORIAL Reflections on some disappointing developments

30 FORUM Does a “tingle” mean your appliance is dangerous?
34 FRANKLY FRANK Seductio ad Absurdum
38 SILICON VALLEY NEWSLETTER Research into neural networks
54 NEWS HIGHLIGHTS

134 NEW PRODUCTS Ferro-resonant power supplies, SMT IC sockets
138 INFORMATION CENTRE Answers to readers' queries, puzzler

Departments-----------------------------------------
3 COMING NEXT MONTH 144 MARKETPLACE

89 BOOK REVIEWS 146 DIRECTORY OF SUPPLIERS
140 EA CROSSWORD PUZZLE 139 NOTES AND ERRATA
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Letters to 
Hr the editor

Computers & history
Way back in 1972, a youthful edition 

of Jamieson Rowe wrote a penetrating 
Editorial about computers and their use 
and misuse. (See EA, May 1972, page 
5.)

Among other points in the Editorial, 
he chided computer “experts” for devis
ing programs that forced the user to 
adapt his system to the computer's re
quirements, rather than have the com
puter serve the user's needs.

Unfortunately, the past sixteen years 
has taught these so-called experts noth
ing. In promoting the “paperless” soci
ety, computers are instrumental in the 
destruction of important archival ma
terial and in the loss of vital business 
records.

A case in point: For a hundred years, 
a Hobart firm had conducted its busi
ness in longhand, in vast journals that 
recorded who bought what on any day 
of the week back into the 1860's.

These records are still available, and 
are invaluable to any researcher delving 
into the history of the City.

About eight years ago the Company 
computerised its accounts and since 
then the only information available has 
been that which the computer deigns to 
reveal.

Any enquiry about a particular batch 
of material is now met with the remark 
“The computer doesn't hold that kind 
of information”. It can tell you the total 
value of a year-old invoice, but not the 
nature of the items that made up the in
voice. I am advised that invoice details 
are kept only until the account has been 
settled and are then discarded as useless 
data. Only totals are kept, as taxation 
records.

In fifty or a hundred years from now 
there will be no records available to his
torians. Computer discs or tapes will be 
virtually unreadable, as witness the vast 
amount of video material recorded on 
Philips NV1500 cassettes but now inac
cessible because the machines to play 
the tapes are obsolete and no longer 
available.

There can be no doubt that computers 
are a valuable tool in business. They 
make possible instantaneous processing 
of accounts and in many cases can pro
vide statistical information that could 
never be produced in any other way.

However, by encouraging the destruc
tion of paper records, the machines are 
responsible for what will one day be a 
gaping hole in the Nation's history.

Jim Lawler (MTETIA), 
Hobart.

Video longevity
Your magazine comments on the 

good qualities that the latest video cam
corders have with regard to overall 
video and audio quality and ease of use 
etc. You fail to make mention of the 
longevity of video recordings which, 
from personal experience seems to be 
fairly limited.

From my own video recordings, it 
seems evident that the video quality 
steadily deteriorates with time, whether 
they have been used much or not, and 
even though the tapes have been stored 
in proper places when not in use. I have 
not noticed a similar deterioration in my 
8mm movie films, despite their limita
tions and their much greater age.

Unless the latest models are any bet
ter in this regard, it would seem that 
people should not expect their video 
recordings to last for a very long time 
(not much more than a few years) espe
cially with regard to the picture quality. 
I wonder if you could comment on this 
matter?

K.T.,
Hurstville, NSW

Comment: None of us on the present 
staff of EA has sufficient direct experi
ence of videotape life to be able to com
ment, K.T. Perhaps other readers may 
care to buy into this one. Like you, I’ve 
certainly not found much deterioration 
with old movie films. By the way, we do 
like correspondents to give their full 
name and sign their letters, as a mark of 
good faith.

Computer simulation
Because of its important implications, 

Frank Linton-Simpkins’ article about 
computer simulation Vs reality was 
marred only by its brevity (May). One 
can only infer that programmers (and 
their overseers) may be asked to design 
a simulated scenario for which they’re 
incompetent. Not only has WW2 battle 
lore been lost - imagine making a war
ship a firetrap - but basic skills too in 
our craze for “high-tech”.

6 ELECTRONICS Australia, August 1988



Not a single foundry in the entire US 
could pour a flawless pipe casting for 
NASA, which then had to cut up an old 
battleship’s 16-inch gun tube. The latter 
was guaranteed flawless, yet it had been 
made 50 years earlier. Even “common
sense” often seems to have been lost.

Recall that US Defence Secretary 
McNamara once parrotted those Penta
gon loonies who wanted to build an 
“electronic fence” all the way across 
Vietnam’s DMZ. How mesmerised by 
technocracy can one be?

Surprisingly, Frank made no allusion 
to that scientific charlatanry of charla
tanries, SDI; which would demand a 
multi-million step computer program to 
control the hardware, yet it could only 
be de-bugged by issuing a Go-to-War 
order! Who needs a “high-tech” Pearl 
Harbour debacle?

George Lindley, 
Redfern, NSW

Amplifier “light-show”
I was most intrigued with the item in 

your April “News Highlights” concern
ing the Australian Monitor AM1600 
power amplifier. In particular, the claim 
that it has been used to drive a 2000 
watt spotlight.

Assuming the lamp concerned was a 
115 volt type, the effective load resist
ance when lit would be about 6.6 ohms. 
To fully light such a lamp the AM1600 
would have to be operating in bridge 
mode. (The power figures quoted are 
the total of both channels) Now, the 
resistance of any lamp is much lower 
when it is cold or only dimly lit. The 
cold resistance of a 2000 watt, 115 volt 
lamp is in the vicinity of 0.6 ohms! Also 
there is a considerable time lag between 
applying a voltage to such a lamp and 
having it reach its final brilliance and 
hence resistance. This results in a large 
current surge when the lamp is first 
switched on to a normal mains supply. 
Fuses and switches must be suitably 
overrated to withstand the surge which 
is in the order of 250 amps.

The idea of connecting such a load to 
an audio amplifier is to say the least 
novel as it would present a gross over
load to the output stage/s. That the amp 
should be fed from a CD player is even 
stranger since the wide dynamic range 
and sharp peak transients of CD are 
antithetic to the sluggish response of 
such a large lamp.,

1 have just one question: did the “im
pressive light show!” referred to come 
from the lamp or from within the ampli
fier?

(Name supplied, 
but withheld by request)

Editorial 
Viewpoint

If it’s not the fire, 
it’s the smoke and water!
I'm sorry if the magazine ends up reaching you a little late this month (and 
perhaps next month too, I fear), but we're working under considerable diffi
culty at present.

Early in the morning on Sunday June 26, our office building suffered a dis
astrous fire. By the time the valiant firefighters were able to bring it under 
control, almost half the three-storey Federal Publishing building had been 
totally gutted.

EA's own editorial and advertising offices were not reached by very much 
of the fire itself, but did succumb to a tremendous amount of damage from 
both water and smoke. We lost almost all of our stocks of back copies, and 
quite a lot of our reference library - although we were very lucky, as many of 
our most precious bound volumes and historic reference books were saved.

Since then, we've been clearing up the mess and salvaging what we can - 
as well as setting up temporary office facilities elsewhere in the building.

Luckily too, although our word-processing computers were fairly badly 
damaged by the water and smoke, the company's computer experts were able 
to rescue most of our magazine files stored on the hard disks. So production 
wasn't set back by nearly as much as we first feared.

Like most of the other people in Federal Publishing we're going to be 
rather cramped for a few months, and working under makeshift conditions 
while the building is being rebuilt. Please excuse us, therefore, if the maga
zine does turn up a little late again next month - although we'll try to pre
vent this if we possibly can.

This last month certainly seems to have been one for setbacks, both for 
myself and the magazine. On the home front we were burgled twice in a fort
night, with the thieves taking among other things first my camera and an 
Icom IC-780 transceiver (which I had taken home briefly for review), and 
then the personal computer 1 was using to write articles at home. The fire has 
capped it all off quite dramatically!

Despite the setbacks, I can assure you we'll be pressing on, working to 
bring you the best magazine we possibly can each month. So if you've just 
taken out a subscription, in response to my “Special Editor's Offer”, rest as
sured that you've made a good investment.

And if you've been meaning to subscribe but haven't yet got around to it, 
please note that we can't afford to hold the current special offer price beyond 
this issue. Now's the time to get that sub in, if you want to move before the 
price rises!
PS: My grateful thanks to the many 
people who responded to my personal 
plea for subscriptions. Thanks too to 
those who sent personal messages, 
saying nice things about what we've 
being doing to the magazine.
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What’s New In ç
Entertainment Electronics
New Pioneer shelf hifi system includes CD player

Pioneer Electronics has launched a 
new home hifi system that includes a 
true component compact disc player, at 
a price that takes it within the reach of 
even the most modest budget.

The new Prologue system incorpo
rates a turntable, double cassette deck, 
AM/FM tuner and component compact 
disc player, bringing quality and ad
vanced features with a price tag of just 
$999.00.

Prologue’s component compact disc 
player (PD-Z71) boasts features such as 
twin D/A converters for improved 
sound reproduction, digital filter, ran
dom play and 20 - track random-access 
programming, just to name a few.

Prologue’s stereo amplifier also fea
tures a built-in 5 band graphic equalizer 
and power output of 22 watts per chan
nel, to drive the free-standing speaker 
system with clarity and authority. The 
2-way bookshelf-type speaker system 
features a 16cm cone woofer and 6cm 
cone tweeter.

The total system is completed with 
the double cassette deck offering soft-

JVC introduces Super VHS video recorder
On May 12th in London, JVC an

nounced what it claims is the world’s 
first Super VHS Euro System VCR - 
the HR-S5000.

Although it is not expected to be 
released on to the Australian market 
until later this year, Super VHS is ex
pected to take off rapidly in Australia.

The superb picture quality of Super 
VHS is reflected in the HR-S5000’s re
fined new design. Featuring an open-out 
control panel that doubles as a cassette
slot cover and a thick acrylic window to 
protect the fluorescent display, the HR- 
S5000’s appearance is one of sleek, un
cluttered elegance.

To ensure that none of that Super 
VHS qualtiy is lost, the HR-S5000 has a 
built-in wideband tuner capable of de
tecting a much wider range of video sig
nal frequencies than before. And for 
the best possible picture quality in both 
the SP and the LP modes, a Super Dou
ble Azimuth 4-Head (Super DA-4) 
combination video head system - based

touch mechanism and added features in
cluding normal/high speed tape copy fa
cility; the analog control AM/FM tuner; 
and belt-drive turntable with DC-servo 
motor and static balance type, straight 
tone arm.

on JVC’s tested and proven Double 
Azimuth 4-head (A-4) system - has 
been incorporated. First rate picture 
quality in VHS recording and playback 
is also ensured by HQ (High Quality) 
picture improvement circuits.

For the ideal audio counterpart to its 
Super VHS picture, the HR-S5000 of
fers near-digital Hi Fi Stereo sound. 
Two rotary FM audio heads combined 
with an advanced L/R channel indepen

Prologue’s low price tag does not 
mean that Pioneer has stinted on quality 
and, to prove the point, the company 
has applied a full 3 year warranty on 
prologue - including the CD player and 
its laser optics.

dent switching noise reduction circuit 
provide sound reproduction that is 
vastly superior to conventional audio 
tapes.

The HR-S5000 can also function as an 
editing recorder of near professional 
quality, incorporating a flying erase 
head for precise insert editing and the 
Zero Frame Editing system for assem
ble editing. An audio dubbing circuit is 
also provided.
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Integrated Home 
entertainment package

Sanyo has introduced its AV-7000 in
tegrated audio and visual home inter- 
tainment system.

The four-in-one audio system com
prises an FM stereo/AM synthesiser 
tuner with pre-settable station memo
ries, a double cassette deck with high 
speed and synchronised dubbing and 
Dolby B Noise Reduction, a semi-auto
matic turntable, 5-band graphic equal
iser and 16-selection programmable 
compact disc player. The amplifier 
boasts power of 55 watts RMS per 
channel.

The 12" (30.5cm), 3-way speaker sys
tem has removable speaker fronts with 
the speakers encased in a woodgrain 
finish to match the cabinet.

The 63cm hifi stereo colour television 
features a family-sized, monitor-look

Compact Philips systems include vertical CD
Vertical compact disc decks are the 

highlight of a new range of Philips 4- 
Play (3-in-l plus CD) audio systems.

The vertical CD was strongly featured 
at the recent international Consumer 
Electronics Show in Las Vegas, and was 
instantly popular with both dealers and 
the public. With the vertical system, the 
compact disc is inserted into the deck in 
the same way a hi-fi cassette deck is op
erated. This method is faster and easier 
than the horizontal CD tray system, and 
the disc can be viewed through the front 
panel.

Three 4-play systems are available 
with vertical CD: the XC3006B shelf

screen, a high fidelity stereo/bilingual 
system, and an infrared remote control 
unit that can control up to 30 functions.

One of the latest generation TV sets 
offering superior audio, the CPP 2601S 
boasts a high fidelity stereo/bilingual re

unit with a recommended retail price of 
$959; SC3115B floor standing system at 
$1129 and the deluxe hickory walnut 
SC3149 at a recommended retail price 
of $1249.

Each system features 60 watts peak 
music power, dual cassette facilities, 
high speed dubbing, continuous play, 
and five band graphic equaliser. The 
CD player has 20 track memory, ran
dom access, and digital display. An 
AM/FM stereo radio, digital tuner, 12 
pre-set channels and belt drive turntable 
with magnetic cartridge, completes the 
Philips 4-Play combinations.

Two new Tannoy speakers
Tannoy has released two further con

sumer loudspeakers, the M20 Gold Mk2 
and the Jupiter S, to complete its Planet 
Series, a family of high quality hifi loud
speakers to serve all levels of the con
sumer market.

The M20 Gold Mk2, shares the di
mensions of the existing Mercury S and 
has flush fitting baffle and full length 
grille. It has the facility for bi-wiring 
from the amplifier and boasts gold 
plated terminals. It is finished in Walnut 
or Black real wood veneer.

The Jupiter S is a twin 8" system with 
a high sensitivity of 91dB and peak 
power handling of 150 watts. When cou
pled with the extended low frequency 
response, this system is capable of dra
matic performance. The Jupiter S will

ception system, with a 6 watts per chan
nel audio output. The unit has a 99 
channel synthesiser tuner system with a 
32 programme memory. Other features 
include plug-in facilities for VCR, video 
disc and video camera.

The AV-7000 with hi-fi television, 

be available in Black Ash vinyl only.
The Tannoy Planet Series of loud

speakers are available from Hi-Phon 
Distributors.

compact disc player, synthesiser/tuner, 
double cassette deck and turntable is 
priced to sell for around $4195-00.

Home video arcade
The Nintendo System is a complete 

video games package which includes 
ROB, the world’s first interactive games 
robot. ROB is totally wireless and oper
ates via photosensors which read signals 
directly from the screen. Also included 
is the Zapper light sensing gun, Control 
Deck, two Controllers and two Games 
Packs. Each part can also be bought 
separately.

In order to start playing with Nin
tendo you need only get the Control 
Deck and a game or two.

The Nintendo System plugs directly 
into any standard TV and is instantly 
ready to play. Everything is constructed 
of durable, high impact resistant plastic 
for long, trouble free life. ROB even 
has clutch driven motors which disen
gage if he’s interrupted while moving as 
a further safety feature.

There’s a great range of games in the 
current Nintendo library and more are 
being added all the time. All are based 
on popular established games and have 
varying levels of play from beginner to 
“you’ll never get this good”. Dick 
Smith Electronics carry all in the cur
rent Nintendo library which include 
sports, action and even program-your- 
self games.

The Deluxe Pack which includes the 
control deck, ROB the interactive 
robot, Zapper light gun and two games 
(Cat Y-7860) retails for only $399, from 
Dick Smith Electronics stores. ®
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Entertainment electronics update:

Super VHS video 
is on the way
Domestic video recorders using the new enhanced “Super 
VHS” system are expected to be released in Australia before 
the end of the year. Here are details of the ways in which 
S-VHS differs from the existing VHS system, and the kind of 
improved performance it offers.

by JIM ROWE
Early last year, the Victor Company 

of Japan (JVC) announced the develop
ment of a new enhanced version of the 
widely-accepted VHS video recording 
system, which it actually invented back 
in 1976. Dubbed Super VHS or S-VHS, 
the new system was initially only de
veloped in a form compatible with the 
NTSC colour TV system, as used in the 
USA and Japan.

The first NTSC Super VHS model 
VCRs were released on the US and 
Japanese markets very early this year, 
and at about the same time JVC also 
announced that specifications had been 
finalised for the PAL/Secam version of 
Super VHS - to be known as the Super 
VHS Euro System. Since then various 
companies including JVC and Panasonic 
have announced that they will be releas
ing Super VHS Euro System VCRs on 
the market before the end of the year.

At this stage, to the best of my 
knowledge, the only “live” demonstra
tion of Super VHS in Australia has 
been by Panasonic. Along with a num
ber of other media people I was invited 
along to the demo, which was using an 
NTSC recorder and monitor specially 
imported from Japan - along with some 
matching pre-recorded tapes.

The results were very impressive in
deed, with pictures so much brighter 
and sharper than existing home video 
that they almost seemed “too good to 
be true”. Even hardened media types 
like yours truly agreed that it gave the 
kind of picture quality you normally 
don't see anywhere but on the monitors 
in a TV station previewing room.

In short, and judging by that demo, 
my impression is that S-VHS is much 
more than just another relatively minor 
“tarting-up” or refinement of the exist

ing VHS system. The improvement in 
picture quality is quite substantial, al
most lifting the system into the kind of 
performance you'd expect from HDTV 
(high definition TV).

Not much has been released in the 
way of “hard” performance figures for 
S-VHS, but the horizontal resolution is 
quoted as over 400 lines, compared with 
about 240 lines for conventional VHS. 
Apart from that it is said to offer sig
nificantly improved video signal-to-noise 

ratio and reduced crosstalk between the 
luminance and chrominance informa
tion, resulting in less colour streaking 
and fringing in fine details, and freedom 
from moire patterning with certain 
hues.

Like everything else in life there's a 
price to be paid for these improve
ments, as I'll explain shortly. But for 
the moment, let's look at the ways that 
the shiny new S-VHS differs from the 
old faithful VHS that we all know and 
love.

How it's done
If you've been following David 

Botto's series of articles on VCR opera
tion, you'll know that colour video sig
nals are not recorded on the tape in the 
same form that they're fed into and out
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Fig.l: The recording system used for conventional VHS. 
The FM luminance subcarrier is deviated by 1 MHz.

of the recorder. Instead the basic mono
chrome video or luminance information 
is separated from the colour or chromi
nance information for recording, and 
the two are recombined again during re
play-

The luminance information is actually 
recorded using a process of frequency 
modulation (FM), with its subcarrier 
signal also used as a high-frequency bias 
for the recording of the chrominance 
signal - which is frequency converted 
down from its usual PAL colour subcar
rier frequency of 4.43MHz to a much 
lower figure.

The actual scheme used in conven
tional VHS video recorders is shown in 
Fig.l. The luminance signal is used to 
frequency modulate a subcarrier centred 
on around 4.3MHz, with a deviation of 
1MHz. In other words, the subcarrier 
frequency swings between 3.8MHz 
when recording sync pulse tips, up to 
4.8MHz when recording peak white 
levels in the picture.

The chrominance signal is down-con
verted from being centred around its 
normal 4.43MHz colour subcarrier fre
quency, to become centred instead on 
627kHz. This “rotational chroma” sig
nal is then recorded in the usual way, 
using the FM luminance signal as its 
high-frequency bias.

To minimise crosstalk and interfer
ence between the two signals, the side
band information of the FM luminance 
signal must be prevented from signifi
cantly overlapping with the chrominance 
information, in the region around 
1MHz. This is done by restricting the 
luminance bandwidth to about 3.2MHz 
- which is what gives normal VHS its 
horizontal resolution limit of around 240 
lines.

In contrast, Super VHS shifts the FM 
subcarrier used to record the luminance

Video head output signal of S-VHS recording

Fig.2: The system used in Super VHS. As well as being 
moved up by almost 2MHz, the FM subcarrier is deviated 
by 1.6MHz.

information up almost 2 megahertz to a 
centre frequency of 6.2MHz, as shown 
in Fig.2.

The effect of doing this is that the 
luminance bandwidth and the FM devia
tion can both be increased, because of

Super VHS Euro System Specifications (625 lines/50 Hz)
1. Cassette Tape conforming to S-VHS Euro System standard

High performance tapes 
SE-180, SE-120, etc.

SE-C30

2 . Recording Modes 
SP mode : tape speed 

recording time 
LP mode : tape speed 

recording time

: Full-size VHS cassette with an ID (identification) 
hole

: Compact VHS cassette with an ID hole

: 2.34 cm/sec
: 3 hours (with an SE-180 cassette)
: 1.17 cm/sec
: 6 hours (with an SE-180 cassette)

3. Video Signal Recording System
Video input/output signal : PAL signal, SECAM signal, or some other signals 

(such as MAC signals)
Luminance signal recording : Frequency modulated (FM) recording

FM carrier frequency
White peak : 7.0 MHz
Sync tip : 5.4 MHz
Deviation : 1.6 MHz

Clip level
White clip level :210%
Dark clip level : 70 %

Emphasis
Main emphasis : VHS standard emphasis
Sub emphasis : Non-linear emphasis

Chrominance signal recording : Colour-under phase-shift recording of 
quadrature modulated chrominance signal

Carrier frequency : 627 kHz

4. Audio Signal Recording System
Linear track recording : Conforming to VHS audio recording method
FM recording : Conforming to VHS audio recording method

5. Playback (signal) Performance 
Horizontal resolution : More than 400 lines

Table 1: A basic summary of the specifications for the Super VHS Euro 
System. Separate luminance and chrominance signals are provided on 
playback, to feed to a matching S-Terminal.

ELECTRONICS Australia, August 1988 11



Super VHS
the increased frequency spacing be
tween the FM subcarrier and the 
chrominance information. The lumi
nance bandwidth can be increased to 
over 5MHz, and it is this which gives 
S-VHS its potential for 400-line-plus 
horizontal resolution. At the same time 
the FM deviation can be increased by 
60% from 1MHz to 1.6MHz, giving a 
healthy improvement in signal-to-noise 
ratio.

To further improve S/N ratio, particu
larly at the higher video frequencies, 
S-VHS uses a system known as nonlin
ear subemphasis. Exactly what this in
volves is not clear, as virtually no tech
nical details have been released. How
ever it appears to be a type of HF pre
emphasis during recording, and de-em- 
phasis during playback - perhaps with 
compression and expansion as well.

The other main difference between 
S-VHS and conventional VHS is that 
the new S-VHS recorders are designed 
to feed separate luminance (Y) and 
chrominance (C) signals directly to a 
special video monitor, for the best pos
sible playback quality.

With existing video recorders, it has 
always been desirable to feed the output

DON’T GET 
WOUND UP OVER 

YOUR WINDING 
PROBLEMS

We custom design and manufacture 
in volume, transformers and coils 
for any application.

25 Holloway Drive, Bayswater, 
Vic., 3153. Telephone: (03) 762 4822.

RECORDING

PLAYBACK

Fig.3: A typical S-VHS recorder will accept either composite or separate Y/C 
signals for recording, and produces both again on playback. For best results 
the Y/C signals must be used.
video directly to a monitor, or the 
equivalent video input of a TV receiver 
provided with one. This inevitably pro
vides better playback quality than using 
them to modulate an RF carrier for 
feeding into the receiver's normal an
tenna socket, because it avoids the 
inevitable bandwidth reduction and 
other degradation caused by the RF 
modulation and demodulation pro
cesses.

Essentially what S-VHS recorders do 
is carry this idea one stage further. Hav
ing separated the luminance and 
chrominance for recording and play
back, they then simply restore them as 
they stand, as two separate Y and C sig
nals. This avoids the process of combin
ing them again as an encoded composite 
video signal, as in existing recorders, 
which inevitably involves some further 
signal degradation.

The video signal processing used in 
S-VHS recorders for recording and 
playback is therefore as shown in Fig.3. 
The machines are designed to accept ei
ther normal composite video (from a 
camera or RF front end), or already 
separated Y and C signals (from say an
other S-VHS recorder, during editing).

Special comb filtering is used to sepa
rate the luminance and chrominance in
formation from incoming composite 
video. This is necessary because the 
wider luminance bandwidth of S-VHS 
allows it to record the full encoded 

bandwidth - not just that below the 
chrominance information. Simple filter
ing is therefore not sufficient. As the 
comb filtering to extract the luminance 
information involves a 1-horizontal-line 
delay, a similar 1H delay is applied to 
the chrominance signal to maintain the 
two in synchronism.

On playback the recorded luminance 
and chrominance signals are simply am
plified and demodulated, and are then 
made available via the Y and C connec
tors to feed to a matching “S Terminal” 
- a high quality video monitor (or re
ceiver) with separate Y and C inputs. 
The typical S Terminal also has a colour 
CRT with rather finer colour dot/stripe 
pitch than those fitted to normal TV re
ceivers, rather like those fitted to high- 
res computer monitors. This allows it to 
take full advantage of the greater reso
lution available from S-VHS signals.

The S-VHS recorder will typically not 
provide only the Y/C outputs, but a 
normal composite video output as well 
via the usual PAL colour encoder. It 
may also provide a modulated RF out
put, as with current machines. But 
inevitably the playback picture quality 
obtainable via either of these alternative 
outputs will be poorer than via the Y/C 
outputs, because of the additional pro
cessing. In fact one estimate is that 
using the modulated RF output with a 
conventional TV receiver will probably 
“throw away” about 100 lines of hori
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zontal resolution - most of the advan
tage of S-VHS, in fact.

In other words, to get the full advan
tages of S-VHS, you'll really need to 
use the Y/C playback system, and with 
a monitor or receiver designed to pro
vide the matching Y and C inputs. 
Needless to say, these aren't going to 
be cheap. Nor does it appear likely that 
Y/C inputs can be fitted easily or 
cheaply to existing receivers or video 
monitors.

The down side
So to get those much sharper and 

cleaner-colour Super VHS pictures in 
your lounge room, you're going to have 
to pay a fairly high price: not just for a 
new S-VHS VCR, but for an S-Termi- 
nal receiver or monitor as well. I sus
pect you're not going to get much 
change out of $2500, if you want to be 
first on the block to upgrade to Super 
VHS.

The other sobering aspect about 
Super VHS is that it's only partially 
compatible with existing VHS equip
ment and tapes. Because S-VHS records 
the luminance information on an FM 
subcarrier 1.6MHz higher in frequency, 
S-VHS recordings can't be played back 
on a standard VHS recorder. And al

though your existing standard VHS tape 
can be played back on a Super VHS 
machine, this will only produce normal 
VHS picture quality of course. If you 
want to see your movies in glorious 
S-VHS, you'll have to buy new tapes.

Super VHS uses essentially the same 
videotape cassettes as existing VHS, ex
cept that they have a small identifica
tion hole to allow the S-VHS machine 
to tell when it has an S-VHS cassette 
fitted. S-VHS machines can in fact op
erate in either normal or Super modes, 
for both recording and playback - but 
will only work in S-VHS mode when an 
S-VHS cassette is fitted.

To get the optimum results from the 
S-VHS system, the new cassettes are fit
ted with the latest high performance 
tape. This has extremely fine cobalt-fer
ric magnetic particles and takes advan
tage of recent developments in binder 
formulation and coating technology. It 
is also “super calendered” to give it an 
exceptionally smooth surface.

The limited compatibility between 
Super and ordinary VHS is going to 
mean that firms who sell or rent pre
recorded tapes will have to provide two 
separate versions of their movies, once 
Super VHS gets under way. Just when 
they thought it was safe to standardise 

on a single system!
There's no doubt that Super VHS 

does indeed represent a leap forward in 
home video performance. And I'm told 
there's a similar development coming 
shortly in the Betamax camp, to be 
called “Extended Betamax” or E-Beta. 
No doubt this is the way home video is 
likely to go, at least in the near future - 
along with further growth of the Video- 
8 format.

I guess a few years from now, we'll 
all have different VCRs and TV/moni- 
tors in our lounge rooms. And they'll 
probably be fitted with Y/C or similar 
separate-component video inputs. But 
for the present I wouldn't be surprised 
if the double price hurdle of having to 
buy both a new VCR and a new 
TV/monitor makes for a slow start to 
the S-VHS/E-Beta video revolution, 
even when the gear is released.

My thanks to the marketing people at 
Panasonic and JVC for their help in get
ting some of the above information on 
Super VHS. Hopfully when the first 
PAL gear does arrive, we'll be able to 
check one out and tell you more. Super 
VHS may be pricey, but those demo 
pictures I saw certainly looked good. It 
would be interesting to see if we're all 
going to be able to duplicate them! ©

STC-CANNON
248 Wickham Road, Moorabbin. 3189
VIC. (03)5551566 N.S.W. (02)663 2283
S.A. (08)3630055 QLD. (07)8325511
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New Horizons
in Television
Advances in technology are greatly expanding the choices 
when it comes to television reception in Australia. Here’s a 
look at the alternatives that have either become available re
cently, or will do so shortly.

by THOMAS E. KING

When the first television pictures 
flickered across the lounge rooms of 
Australia, audiences were delighted and 
satisfied. Apart from the cinema there 
wasn’t anything else that could offer 
such action and entertainment - except 
perhaps Saturday night at the local pub!

It’s 30-odd years later, and the scene 
in some areas hasn’t changed all that 
much: Saturday night at the local is still 
lively and the cinema occasionally still 
draws crowds. Television, however, has 
changed greatly. Over the past three de
cades the start of PAL colour transmis
sions, stereo sound, station networking, 
the use of satellites, the adoption of 
video tape and the embrace of other so
phisticated products and procedures has 

Some amateur TV studios are surprisingly well equipped. Some ATV signals 
can be picked up using any UHF receiver.

helped create a world-class television in
dustry in this country.

The onward progression of technology 
not only ensures better quality program
ming and state-of-the-art electronic 
images, but gives the home viewer an 
ever expanding horizon of viewing 
choices. Aussat, for instance, provided 
many isolated homes with their first 
watchable signals. As well it put Sky 
Channel into pubs and clubs across the 
width and breadth of Australia. Impor
tant though they are to their respective 
audiences these specialised and restric
tive services, respectively, will be over
shadowed by the possible introduction 
of subscription or pay television, a com
plex issue under statutory moratorium 

until September 1990.
Currently the subject of a Department 

of Transport and Communications 
policy review, pay television would add 
to the existing range of television ser
vices by providing additional programs 
to the general public - for a fee. Typical 
program offerings could be feature films 
and sports broadcasts.

National distribution of pay television 
services might be via the Aussat system 
or Telecom bearers with earth transmis
sion on UHF or VHF frequencies. Mul
tipoint Distribution Systems (MDS), 
cable (either optical fibre or coaxial) or 
any combination of these. It is also pos
sible that in the case of remote or 
lightly populated areas, home viewers 
will use signals direct from the satellite 
(DBS).

The number and range of pay televi
sion services, as well as the manner in 
which the pay television signal will be 
delivered are but two of some 10 terms 
of reference to be examined in the re
view. The report to follow will be pub
lished and circulated for public com
ment and consultation. It will then be 
used as a basis for recommending to the 
Government whether or not pay TV 
should be introduced in Australia.
Public television

While pay TV is still just over the 
broadcast horizon, public TV could well 
be the next television star. Also known 
as community access TV, PTV will en
able community groups to televise lo
cally produced programs using low pow
ered transmitters. This concept is simi
lar to that already well established on 
the FM band in major centres, and will 
give TV broadcast opportunities to 
many groups and organisations that 
have generally been unable to secure air 
time, i.e., the disabled, ethnic minori
ties including Aborigines as well as 
theatre and sport groups.

The main objective of public televi
sion is to gain community access to both 
the production and broadcasting sides of 
the television industry. PTV is vitally 
concerned with giving community 
groups the opportunity to use the 
medium of television to express their
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Aussat's satellite has brought Sky Channel to many remote locations, like this hotel in Queenstown Tasmania. In the 
future it could bring pay-TV to ordinary viewers as well.

own messages, thoughts and ideas.
And that’s exactly what happened in 

Melbourne during the first full week of 
June. Authorised to operate from June 
5 to 11 under the first-ever PTV test 
transmission permit, Unlimited Televi
sion broadcast on Channel 47 from 6 
pm to midnight from studios located in 
the offices of Open Channel in Fitzroy. 
(Correspondence, however, should be 
directed to TVU, PO Box 263, East 
Brunswick, Vic. 3057.)

The low powered UHF signal covered 
a radius of about 20km and carried both 
live and prerecorded material, which 
had been provided by a cross-section of 
mainly cultural and ethnic groups as 
well as independent film and video pro
ducers. (As TVU’s activities were well 
publicised in the Independent Video 
Newsletter, GPO Box 1837, Canberra, 
ACT 2601, program material was also 
submitted from other centres.)

It is hoped that this highly successful 
demonstration of PTV will pave the way 

for more TVU telecasts. Under Austra
lian Broadcasting Tribunal guidelines 
three managment “test” broadcasts are 
allowed to an authorised permit holding 
station each year. While TVU, obvi
ously wants further opportunities to 
professionally air community views and 
issues, the Government “has no com
mitment at this stage to introduce public 
TV in the long term”.

Despite this conservative approach, 
community awareness of and interest in 
PTV continues to grow. PTV groups 
have been established in Sydney, Bris
bane, Adelaide, Perth and Alice 
Springs. (Sydney’s community TV ac
cess group, Metro Television, is techni
cally ready for test broadcasts although 
the unavailability of UHF frequency 
space is proving to be a major stum
bling block.)

Closely watching the progress of PTV 
groups is the Sydney-based Public 
Broadcasting Authority. Formed in 1974 
this organisation has been responsible 

for the public broadcasting “explosion”. 
In the past 14 years the PBA has been a 
major stimulus to helping public radio 
grow from just 1 station with a re
stricted licence to 81 stations (7 AM 
and 74 FM). The challenge now is to 
give the public a similarly greater view
ing choice.

Closed circuit TV
Another viewing option came about be
cause of community interest and sup
port in the Sydney suburb of Redfern. 
Low income tenants as well as single 
mothers, the disabled and pensioners 
felt they were not getting information 
they needed, so they decided to start 
their own housing estate broadcasting 
station, CTV1. The first of its kind in 
Australia, CTV1 is the Redfern Com
munity Cable Television Station. It 
began operations in late 1986, thanks to 

. a fund raising effort to buy the modula
tor and permission from the Redfern 
and Waterloo Housing Commission.
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New Horizons in TV
Programming includes local news and 

mini documentaries plus educational 
telecasts and music video shows. Addi
tional programs deal with drugs, unem
ployment, childcare, literacy and other 
issues which affect the lives of those in 
this large housing complex. (Anyone 
considering such a closed circuit cable 
venture and needing more information 
may want to contact CTVC1 at PO Box 
42, Waterloo, NSW 2017.)

Although amateur radio operators are 
generally more interested in the techni
cal and experimental side of TV broad
casting than the programming aspect, 
fast scan amateur transmissions can be 
seen in many centres around Australia. 
No special equipment is usually needed 
beyond a good UHF receiver and an
tenna, for anyone wanting to watch 
ATV activities on Channel 35^. (The 
government authorised ATV allocation 
for Australian amateurs is between 
UHF channels 35 and 36.)

Amateur TV activity can be seen in a 
number of capital cities and provincial 
centres including Canberra; South Hed- 
land, WA; Brisbane and Townsville; 
Melbourne; Adelaide and Hobart. In 
NSW there are ATV groups in Wagga 
Wagga, Newcastle, the Blue Mountains, 
Gosford and Sydney where the Glades
ville Amateur Radio Club screens live 
test transmissions for three hours from 
7.30 pm every Wednesday. There’s a re
peat test transmission of the Wednesday 
amateur radio lesson on Fridays, and 
subsequent non commercial education 
and informative programs. On Saturday 
a 21/Shour computer course is transmit
ted from 7.30 pm while the Sunday 
transmission, also beginning at 7.30 pm, 
relates to a technical topic.

One of GARC’s greatest successes 
has been its ongoing series of amateur 
radio classes offered by Ron Bertrand. 
These are available to students able to 
attend weekly lectures in northern Syd
ney. As well, all instruction is video
taped and made available Australia
wide for a nominal fee. Enquiries 
should be directed to the Gladesville 
Amateur Radio Club, PO Box 48, 
Gladesville, NSW 2111.

GARC’s novice and full call lectures 
are also available to the Sydney popula
tion at large as they constitute a major 
part of the club’s regular ATV test 
transmissions. Ironically since there is 
no publicity about the Sydney signal on 
Channel 35!^, few viewers outside the 
amateur radio fraternity know of this 
most professional of amateur opera
tions.

From his home 
on the Central 
Coast of NSW, 
Vic Barker 
VK2BTV can 
transmit amateur 
TV and also 
receive signals 
from a number of 
satellites, using 
these antennas.

Satellite reception
Steve Gregory, VK30T, is also a 

member of Australia’s slowly expanding 
amateur TV fraternity - but instead of 
exclusively spending time transmitting 
ATV test transmissions or obtaining 
QSL cards from little heard countries, 
this electronics enthusiast devotes many 
hours to watching programming coming 
from an orbiting satellite. Not content 
with monitoring domestic Aussat broad
casts (which anyone with readily avail
able equipment can now do), Steve 
points his 3.7-metre dish at Intelsat 5/F8 
to watch programs beamed across the 
Pacific.

There are but a handful of people 
around Australia - Steve estimates the 
number at perhaps 20 - who are serious 
enough to have invested a minimum of 
$2500 for the satellite dish, receiver, 
low noise converter and necessary hard
ware needed to watch television signals 
from space.

And what can be seen after you have 
assembled an assortment of a equip
ment available through outlets such as 
Melbourne’s VicSat, Sydney’s Orient & 
Pacific (OPAC), Dick Smith Electronic 
Centres or Queensland’s Sat Pacific? 
(this latter Gold Coast-based supplier 
headed by Tom Courtney VK4DDG, 
and Axel Fager VK4YBE, is currently

manufacturing some items for the satel
lite hobbyist and aims to be the largest 
outlet of equipment in Australia within 
a year.) “A lot, ” says Steve Gregory.

For starters there is a wide variety of 
news and special program feeds from 
the three American TV networks: NBC, 
ABC and CBS. CNN, America’s Cable 
News Network can be seen on Intelsat 
5/F8 as well as AFRTS (Armed Forces 
Radio & Television Service). Unfortu
nately AFRTS transmissions were due 
for encoding in July/ August, which will 
be a blow to followers of American 
sports and the “Johnny Carson Show”.

Intelsat 5/F8 is also used by RFO as a 
domestic broadcast link to span the 800 
km between the Marquesas Islands and 
Tahiti. However, this service will only 
likely appeal to language students as 
transmissions are in French!

After “language lessons” are over, 
Steve Gregory either listens to one of 
several FM subcarriers that come over 
the satellite from California, or watches 
as one of the television feeds from Los 
Angeles. Channel 13 (KCOP) is a 
favourite, because of “great science fic
tion movies” and new episodes of “Star 
Trek”. These offerings are beamed to 
an orbiting television station and re
ceived by a minute hobbyist audience in 
Australia, eagerly tuning the dial in 
search of still more choices on the tele
vision horizon. ®
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The night they got together for

Fairchild's farewell
For a brief, precious moment, time seemed to stand still as 
the two ends of a loop in time met -enclosing all of the history 
that has been made during the past 30 (mostly stormy) years 
of semiconductor development. For there on the podium of 
the grand ballroom at the Hyatt Hotel in Palo Alto were the 
original eight founders, reunited for the first time in 30 years in 
the same room where they held their first meeting after 
forming Fairchild Camera & Instruments in 1957.

by PAUL
For the first time that night everyone 

of the 1,200 Fairchild alumni who had 
come to pay their last respect to the 
company that started it all, stopped 
talking to give a standing ovation to the 
eight men who “put the silicon into Sili
con Valley” and started an industry that 
today is doing in excess of $US30 billion 
in sales.

The reunion was the emotional high
light of a day of festivities that started 
at National Semiconductor’s headquart
ers in Santa Clara, where a 146,000- 
square-foot, state-of-the-art research 
centre was dedicated as the “Fairchild 
Research Center.”

Or as master-of-ceremonies Fred 
Hoar put later that evening in his typi
cal cynical way: “Fairchild worked its 
way from a laboratory operation in the 
solid state field...to a laboratory opera
tion in the solid state field...”

SWART
At the dedication earlier in the day, 

National president Charlie Sporck re
called how Fairchild pioneered the 
planar process, which he called “the 
genesis of high-tech.”

The Fairchild research centre, he told 
thousands of National and Fairchild 
workers outside the centre, symbolizes 
the continued commitment of both Na
tional and other Silicon Valley chip 
makers to R&D. “Silicon Valley didn’t 
grow here by accident. It is still the 
most fertile area in the world for tech
nology talent. The Fairchild Research 
Centre will be the place where we con
tinue to sow the seeds for future 
growth.”

Dedicating its R&D centre to Fair
child, Sporck said, was the natural thing 
to do. It will keep the name and spirit of 
the company alive and “honours a rich 
and innovative industry. “I’m not even 

going to attempt to list the technological 
breakthroughs of Fairchild, because 
they are too numerous.”

Who was there
For most of the 1,200 “Fairchildren”, 

as the alumni of the company call 
themselves, the evening’s party turned 
into a massive reunion of old friends, 
even though many of them are 
considered archrivals in today’s market.

By all accounts a vast majority of the 
semiconductor companies in Silicon 
Valley, as well as many other 
electronics firms in the area, started out 
as spin-offs from Fairchild. The 
company was often referred to as 
“Fairchild University”, because of the 
tendency among talented executives to 
learn the business at the Mountain View 
company, only to quit and start up a 
competing company several years later.

Many of Fairchild’s most famous 
fairchildren were among the crowd, 
including Intel founders Andy Grove 
(president) Gordon Moore (chairman) 
and Robert Noyce (vice chairman), the 
latter two of whom were also among the 
‘Fairchild Eight”.

National Semiconductor President 
Charlie Sporck, himself an early general 
manager of Fairchild, and former 
Fairchild presidents Wilf Corrigan (now 
chairman of LSI Logic) and Les Hogan

Above: National's president Charles Sporck dedicates 
the new Fairchild Research Center.

Left: Fairchild's founders reunited. Clockwise from 
bottom right are Last, Hoerni, Grimish, Noyce, Roberts, 
Moore, Kleiner and Blank.



current Intel chairman Current Intel vice-chairman Robert Noyce 
Gordon Moore. (right), also an original Fairchild cofounder.
(now retired) refreshed old memories 
with scores former colleagues. Some of 
the fairchildren had come to the 
reunion from as far away as Australia, 
Mexico, Europe, and most of the 50 US 
states.

Noticeably absent, however, was 
AMD chairman Jerry Sanders, an early 
marketing vice president of the 
company. As was Donald Brooks, who 
unsuccessfully tried to keep Fairchild 
alive by trying to first sell the company 
to Fujitsu in 1968, and later couldn’t get 
enough backing for a management 
buy-out when the Fujitsu deal was 
blocked by the Reagan Administration. 
This was the move that opened the way 
for a mere $120 million from its parent 
Schlumberger.

For trivia buffs, there was Murray 
Siegel, the first employee hired by the 
original eight. And John Giblin, who is 
in his 32nd year of employment at 
Fairchild, since he joined the chip 
maker’s parent company, “Fairchild 
Camera & Instrument,” in 1956.

Also present was Arthur Rock, who is 
credited with getting Sherman Fairchild 
to provide the eight founders with 
$US1.5 million of initial start-up money 
- ironically, after no less than 35 other 
major sources of venture capital had all 
turned down the opportunity to invest 
in Fairchild. “No one had ever bought a 
package of eight founders,” Rock 
recalled.

Unfortunately for the organizers of 
the event, the roasting of former 
Fairchild executives by Fred Hoar, was 
enjoyed by only a few of the 1,200 
partygoers, as the repeated requests for 
silence fell under - rather was trampled 
by - the crowd. Even charismatic 
Charlie Sporck was only moderately 
successful in quieting the crowd when 
he banged his fist on the speaker 
podium and threatened not “to say 

another damn word” until everyone 
would stop talking and listen.

“We always were an unruly bunch,” 
quipped Geri Handley, a former 
Fairchild public relations manager and 
co-ordinator of the party. “You should 
try managing all these people. Now you 
know why there were so many spin-offs 
from Fairchild”.

The “roast”
For the few hundred gathered around 

the stage, Fred Hoar delighted many 
with a slide show and his comical jabs 
at former Fairchild executives (“I saw 
Charlie Sporch, Bob Noyce, Wilf 
Corrigan, and Gordon Moore here 
earlier, names that used to strike fear 
into the hearts of the Japanese”) and at 
the chip industry in general. (“Working 
in the semiconductor industry is like 
making love to a gorilla... You don’t 
get to stop when YOU want to!”)

Hoar recalled how many of Silicon 
Valley’s early chip companies used to 
spy on each other to learn about the 
latest technological developments. Some 
companies are known to have sent

Above: National's president Charles 
Sporck is explansive mood. Right: 
Intel president Andy Grove (left) with 
former Fairchild president Les 
Hogan.

engineers to popular restaurants located 
near a competing firm to try to pick up 
valuable information from conversations 
at nearby tables. “Some of us 
remember when Charlie (Sporck) got 
his research at National from Fairchild. 
Somehow, the designs from out R&D 
lab in Palo Alto always seemed to made 
it to Mountain View by way of Santa 
Clara..”

Hoar also dished out some 
questionable honors, including “Most 
Cars” to Wilf Corrigan and Jerry 
Sanders, and “Most Wives” to Andy 
Procassini (now SIA president).

Partygoers were also treated to a slide 
show that showed a young Charlie 
Sporck sucking a big cigar, and an even 
younger Jerry Sanders with 
closely-cropped dark (!) hair and black 
beret while lounging in an inner tube 
during one of Fairchild’s traditional 
sales meeting in Hawaii.

Hoar also noted that “Many of you 
have brought your wives tonight, which 
is a big change for this industry...”

Maybe the industry is growing up. ®
Footnote

Here is where the eight founders of Fair-
child are today:
Julius Blank

Victor Grinish

John Hoemi 
Eugene Kleiner

Jay Last

Gordon Moore 
Robert Noyce 
Sheldon Roberts

Director of EEPROM 
maker Xicor
President of Escort 
Memory Systems 
Consultant in Idaho 
Partner in the Kleiner 
Perkins, Caufield ven
ture capital firm
Vice president of 
Teledyne
Chairman of Intel
Vice chairman of Intel 
Consultant in Oregon

And Employee No. 1:
Murray Siegel Strategic Accounts 

Manager at Cirrus 
Logic
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Shortwave radio review:

Sony's new 
ICF-SW1S system
Shortwave receivers with microprocessor control and fully 
synthesised tuning are now fairly common, right? But not this 
small, folks. Sony's engineers have now managed to 
compress one down to the size of an audio cassette!

When the man from Sony rang up to 
ask if I'd like to check out the firm's la
test you-beaut fully synthesised all-band 
shortwave radio, I said “Sure!”. Sony 
gear is nearly always innovative, push
ing the frontiers of technology rather 
further than most of its competitors, so 

it's always interesting to see the latest 
offerings. But I wasn't quite prepared 
for what this one turned out to be.

Even when it arrived, the overall 
package looked about the size you'd ex
pect for a receiver about the same size 
as other modern synthesised models - 

about 310 x 240 x 75mm. But when I 
opened it up to look at the receiver, 
there inside was a neat moulded plastic 
carrying case. None of the usual ex
panded polystyrene foam packing...

Then when I opened up the case, my 
first reaction was that I must have re
ceived only half the outfit. The case 
seemed to contain only accessories: a 
neat little separate telescopic whip an
tenna with retracting cable, a little 
gadget labelled “Ant Controller”, a lit
tle container with a pair of in-the-ear 
phones, carrying strap, etc. etc. But 
where was the actual ICF-SW1S re
ceiver itself?

The only item left in the case was a 
little protective bag about the size of a 
compact audio cassette, in dark grey 
and with the solitary word “Sony” on 
the front. Surely this couldn't be it? But 
it was.

Presumably not satisfied with cram
ming cassette recorders and CD players 
into the smallest possible cases, Sony's 
engineers have now turned their atten
tion and design expertise to performing 
the same trick with a general-coverage 
synthesised tuning shortwave receiver. 
They've even thrown in scanning, a 
stereo FM receiver and digital alarm 
clock as well, just for good measure.

The ICF-SW1S receiver itself mea
sures only 110 x 71 x 23mm, about as 
small as all but the very tiniest broad
cast band personal portables. But inside 
that tiny case you're getting a sensitive 
general-coverage receiver of the kind 
that up until only a few years ago would 
have taken up a big rack-mounting case.

What does it do? Well for a start, it 
tunes from 150kHz to 29.995MHz for 
AM, and 76.00 to 108.00MHz for FM 
stereo or mono - all with fully synthe
sised PLL (phase-locked loop) tuning 
and microprocessor control.

The coverage of the two bands is con
tinuous, although like all receivers with 
synthesised tuning, this means tuning 
which increments and decrements in 
small discrete steps. However from a 

20 ELECTRONICS Australia, August 1988



practical point of view with the ICF- 
SW1S this is not very significant, as the 
steps are always smaller than the set s 
effective bandwidth. So very little is 
missed.

The actual tuning step size varies au
tomatically with frequency, to give the 
best results. Between 150 and 531kHz 
in the long-wave band, the steps are 
only 3kHz, small enough to cope with 
resolution of fairly narrow band signals 
like those from beacohs.

Then for the MW broadcast band 
from 531 to 1611kHz, the tuning 
changes in 9kHz steps to suit the station 
channel spacing in Australia and many 
other countries. For countries like the 
USA and Canada which use 10kHz 
channel spacing, the steps can be 
changed to this figure, using a small 
switch accessible via the battery com
partment at the rear.

For the rest of the ICF-SW1S AM 
coverage across the shortwave bands, 
from 1615 to 29995kHz, the tuning step 
size changes to 5kHz. And finally for 
the extended FM band coverage, from 
76.00 to 108.00MHz, it changes to the 
appropriate 100kHz steps to suit the in
ternational channel spacing in this part 
of the spectrum.

Tuning itself can be done in a number 
of ways. The most direct way is simply 
to key in the frequency you want, using 
the keypad. This is very straightfor
ward: you simply press the AM or FM 
band buttons first, then the number 
keys for the frequency you want, and fi
nally the band key again.

By the way, if you try punching in a 
frequency outside of the bands provided 
on the ICF-SW1S, it simply displays a 
little “Try Again!” message on the LCD 
display.

Once you're at a frequency, you can 
move up or down from it using the “+” 
and manual tuning keys. These take 
you up or down in frequency, in single 
steps if you press them briefly, or multi
ple steps if you hold them down for 
more than a second or so.

The third way of reaching a new 
known frequency is to press one of the 
keypad digit buttons directly. This will 
call up one of the 10 preset frequency 
memories, which can each be pro
grammed with any frequency on either 
the AM or FM bands.

Programming any desired frequency 
into one of the 10 memories is very 
easy, too. All you do is tune in the de
sired signal manually, and then press 
the appropriate digit button while hold
ing down the Enter key.

Finally there's scanning. Pressing the 
Scan Tune button sets the ICF-SW1S 

incrementing upwards from the fre
quency it's currently tuned to, looking 
for another signal. It then stops briefly, 
allowing you to listen to what it has 
found. If you press the button again 
within 1.5 seconds, it will stop scanning 
and remain on the new station; other
wise it will keep going and searching for 
new signals.

To make scanning more practical, the 
set divides the 150 - 29995kHz AM 
band into 17 different sub-bands, each 
corresponding to a popular part of the 
spectrum for international or other 
broadcasting. So in scanning mode, the 
receiver doesn't attempt to scan the en
tire LW-MW-SW spectrum, but only 
the immediate sub-band enclosing the 
frequency setting at the start of the 
scan.

This makes it very easy to scan just 
the 41 metre band, from 7000 to 
7400kHz, for example, or just the 19 
metre band from 15.000 to 15.700MHz.

Frequency readout and display of 
other messages is via a small calculator
style LCD panel. This even has a back
light facility, activated by a small button 
on the top of the set. When the set is 
not operating as a receiver, the LCD 
panel displays the time.

By the way, because the set is very 
small and light, you tend to have to 
hold it steady while you're doing things 
like adjusting the volume or even press
ing one of the keypad buttons. It's rela

tively easy to brush against another but
ton accidentally, when you're doing 
this. I suspect it's because of this that 
Sony has provided a “Key Protect" but
ton, which effectively locks out all other 
keys once you've set them for a wanted 
signal. They all become inoperative 
until you press the Key Protect button 
again.

The ICF-SW1S is effectively a double 
conversion superhet for the AM bands, 
with single conversion for the FM band. 
It has a built-in ferrite rod antenna for 
the LW and MW bands, and a small 
telescopic whip antenna for the SW and 
FM bands. When retracted the whip 
also becomes the input contact for the 
matching active antenna module - more 
about this shortly.

Other facilities of the receiver include 
a miniature red LED to indicate the

The complete 
ICF-SW1S system 
ready for business, 
with the active 
antenna control 
module plugged 
into the left-hand 
end of the receiver 
and the larger whip 
antenna 
connected.
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Shortwave radio
presence of a signal; a two-position tone 
control, marked “News - Music”; a 
3.5mm jack for stereo headphones; a 
similar jack (but mono) for connection 
to a recorder; and a “DX - Local” RF 
sensitivity switch, to reduce overloading 
on very strong local signals.

The speaker built into the receiver is 
a tiny rectangular type measuring 66 x 
38mm, which considering its size has 
quite respectable tone and clarity.

Power for the receiver comes from 
two AA-type cells, which fit into a com
partment at the bottom rear. The cur
rent drain is fairly solid (around 75- 
80mA), but Sony claims the set will 
typically operate for about 12 hours 
from one pair of cells if used for four 
hours per day. A miniature concentric 
power input jack is provided to allow 
the use of an external 3V DC supply.

As noted before, the ICF-SW1S also 
includes an inbuilt clock facility. As well 
as telling the time, this can also be used 
to provide an alarm clock facility, by 
turning on the radio at a preset time. It 
also has a “Sleep” feature, whereby it 
will turn the radio off at night after 
about 65 minutes.

But back to the radio side of things. 
To improve reception on the 
LW/MW/SW bands, the ICF-SW1S 
comes with a matching active antenna 
system. This is in two parts: a small 
“Ant Controller” module, which plugs 
into the left-hand end of the set itself, 
and a larger module with a quite size
able telescopic whip and retracting 
cable. The whip extends to around 1.3m 
long.

The basic idea is that if you're inside 
a hotel room or some other building, 
you can position the whip module near 
the window for best reception, and run 
the cable over to the controller and re
ceiver.

Power for the RF preamp section of 
the active antenna comes from four AA 
cells, which mount in the base of the 
whip module and help give it stability. 
The preamp itself is in the smaller mod
ule, which is fitted with its own power 
switch and indicator LED, a bandswitch 
marked “LW/MW - SW”, and a switch 
to insert an optional 20dB RF attenua
tor.

Along with the other accessories the 
ICF-SW1S comes with an operating in
struction manual and a special “Wave 
Handbook”, giving frequencies and 
transmission times (UTC) for a wide 
range of international broadcasters. This 
should be very handy for the traveller, 
as well as the avid DX enthusiast.
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A closeup of the new set, just a whisker smaller than actual size. Not bad for 
a fully synthesised all-band HF radio, is it?

How it went
Basically, I found the performance of 

the sample ICF-SW1S very impressive - 
especially considering its tiny size. It 
was very easy to use, with all controls 
working logically and smoothly.

Sensitivity was quite good on all 
bands. It measured around 1 - 1.5uV 
for a good S/N ratio, right across the 
AM band from 150kHz to 29995kHz. In 
the “Local” position this fell to about 7 
- IOuV, while the active antenna 
boosted it to well below the microvolt 
level (with the 20dB attenuator switched 
out, of course!). These results were ob
tained using a signal generator and 
dummy antenna combination connected 
to either whip antenna, as appropriate.

The bandwidth seemed quite a good 
compromise for AM reception, with 
reasonable clarity on most AM trans
missions and acceptable noise level - 
about as well as you could achieve with
out a choice of switchable bandwidth 
settings.

Performance on the “bonus” FM 
band was more than adequate too, with 
plenty of sensitivity. The bandwidth 
here is fairly wide, for good reception 
of the normal 200kHz wide FM stereo 
signals. Note that this does make recep
tion a little noisy if you try to take ad
vantage of the set's ability to tune in 
FM mobiles, between 76MHz and 
88MHz.

About the only problem I found was 
that the set could obviously be embar
rassed by strong local AM broadcast 
signals, when the RF gain switch was in 

the “DX” position. This was mainly evi
denced by multiple spotting - the sta
tions popping up in various spurious 
positions on the band (particularly in 
the LW area).

Switching to the “Local” position 
avoided the problem, but obviously this 
would make things difficult if you were 
trying to log in some distant stations on 
the bands concerned. A better solution 
would probably be to use a small tune
able wave trap.

The only other minor niggle was that 
1 found the little switch sliders on the 
active antenna module a bit loose and 
flimsy. I had the distinct feeling tiiat if 
one wasn't careful, they could come off 
in your hand.

Overall though, the ICF-SW1S is cer
tainly a very impressive little receiver - 
and all the more so because of its tiny 
form. It should be excellent for the 
regular traveller, whether they're a 
keen shortwave enthusiast or simply 
want to keep in touch with “home” via 
Radio Australia. A shirt-pocket marvel!

A final wish: If Sony were to some
how add in facilities like a BFO for sin
gle sideband reception, and switchable 
bandwidth, it really would be a fully 
functional communications receiver.

Perhaps I've just described the next 
model...

The quoted retail price for the com
plete ICF-SW1S package is $799.00, and 
it should be available from Sony dealers 
by the time you read this. My thanks to 
Garry Beauchamp of Sony Australia for 
the opportunity to try it out on your be
half. (J.R.) ©
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Australian tape recorder pioneer:

Jack Ferry and 
his tape recorders
Older readers of our magazine may remember the 
“Ferry” brand of locally made tape recorders — 
back in the days of reel-to-reel machines. Here’s the 
story behind Ferry recorders, told by one of the 
people who worked there.

by NEVILLE ELLISON
Once upon a time, we didn’t import 

our electronic equipment from Japan — 
we made it right here in Australia. 
There was even a time when some of 
the reel-to-reel tape recorders were 
made in Adelaide.

When World War II ended, one of 
the soldiers who returned to SA was 
John (Jack to his friends) Ferry, who 
had spent the duration in a radar unit.

Jack was the son of Adelaide racing 
identity Syd Ferry, but after his educa
tion at Scotch College his interests lay 
in electronics rather than racing. Before 
joining the AIF, he had worked for Na
tional Radio Corporation in Grote 
Street, Adelaide.

After demobilisation, he was soon 
making good use of his wartime elec
tronics experience manufacturing 
5-valve superheterodyne mantel radio 
sets, in a small factory in lower Mitch
am. Approximately 400 of these radio 
sets were exported to Japan — quite 
ironic in the light of what was to hap
pen later!

Next he joined the Peerless Radio 
factory at Prospect, where he designed 
32-volt vibratorless radios for country 
use — his circuit used the 32V as the 
high tension rail of the circuit, and had 
4 valves in parallel push-pull for the 
output stage. Dunlite marketed these 
32V sets with their Freelite wind gener
ating plants.

Before the 1940s were over, he had 
started his own small factory at Clap
ham where he made turntables, pick
ups, hifi amplifiers and even disc 
recording equipment.

The electric motors for the turntables 
were a unique 78 rpm synchronous type 

that had to be started by hand. These 
and the motors for the wire recorders 
were made by Mr Gilbert Johnson of 
Beulah Park.

When magnetic wire recorders made 
their appearance, Jack immediately 
made some for the local market. This 
technology however was quickly su
perseded by tape recorders, notably the 
Pyrox and AWA Magictape in 1950.

As usual Jack Ferry, his company 
now registered as Ferry Sound Indus

Making 5-valve mantel radios in 1947. Jack Ferry himself is at right, doing the 
alignment. About 400 were exported to Japan!

tries, was quick to embrace the new 
development. Soon he had made a 
number of recorders and tape transport 
decks.

These first tape recorders were single
speed, full track models with no fast 
forward, and contained in a cast alu
minium housing.

Jack’s “second wave” of recorders, 
from 1951 to 1953 were still of cast alu
minium construction, but by now with 
variable speed, fast forward and rewind. 
Then came models with two speeds, 
half-track recording and a built-in radio 
tuner. All of these first machines used a 
single motor with a figure-eight belt 
drive to two clutches for take-up and re
wind.

In the late 1940s and early 1950s, you 
could not purchase Record/Play heads 
off the shelf in an electronics store. 
There were no text books to tell you
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The works of a Ferry magnetic wire recorder, made in 1949.

how to make them, either. So we ex
perimented and made our own.

The first tape recorder R/P heads we 
made consisted of strips of old trans
former “Stalloy” metal with sticky tape 
for insulation, and 40G enamel copper 
wire windings (high impedance in valve 
days) with thin slivers of mica to form 
the gap between the pole pieces. This 
head assembly was then pressed into an 
aluminium casting, which was machined 
with a 1/4” groove to guide the tape 
past the gap.

Ferry working on an early tape recorder in his Clapham factory workshop, 
around 1953-4.

Later we punched laminations from 
“mu” metal for the pole pieces, and 
used aluminium foil (from cigarette 
packets) for the material to form the 
gap. The resulting assembly was then 
clamped between machined aluminium 
formers. By 1954 we could purchase 
“Elemec” brand heads and by 1956 
came the “Ultron” brand heads, which 
we used in all our later professional 
tape recorders.

When we changed to three drive 
motors in 1954, we used motors made 

by BSR in England. These were also 
used for the semi-professional tape re
corders from 1955 on. The motors used 
for the professional recorders were 
made by an electric fan manufacturer in 
the Eastern states.

About this time Jack made tape re
corders under the Multivox and Blue
bird labels, for McDougalls and Ralph 
Peterson respectively to sell as office 
dictation equipment.

In 1954 Jack started advertising in 
Radio & Hobbies, the forerunner to 
Electronics Australia, and in late 1955 
his advertisements were to be seen on 
some Adelaide trams.

For several years his small factory 
with its staff of four turned out about 
five tape recorders a week, and at a 
rough estimate would have made about 
1500. These were sold throughout Aus
tralia. In 1954 PMG engineers ap
proved the Ferry tape recorder for use 
in SA schools.

Between 1952 and 1955-6 a lot of 
Ferry tape transports were sold to hob
byists in Adelaide, to add their own 
electronics. In fact Jack Ferry offered 
Radio & Hobbies an article on building 
a complete tape recorder, but for some 
reason it was not used.

Jack was of the opinion that the fre
quency response specs published by 
other manufacturers were only achiev
able using very expensive factory align
ment techniques, and couldn’t be dupli
cated in the home. So he never quoted 
frequency response specs, if he could 
avoid it. He always said “If it sounds 
good to your ears, you are satisfied and 
you like the sound, then buy it!”

The construction of our tape decks 
changed to sheet metal in 1955, with 
three motors and plastic top cover and 
escutcheon. The following year the con
struction changed again, with the parts 
being assembled on vertically arranged 
anodised aluminium panels.

It was a measure of his standing as a 
manufacturer that it was to Jack Ferry 
that the Government turned for advice 
when seeking information in this field. 
In the 1950s there were import controls 
on many manufactured items, including 
tape recorders, and several times in that 
period the Government department 
concerned sought Jack’s advice for ap
proval of the importation of tape re
corders. One such case I distinctly recall 
was a request from an airline to import 
28-volt recorders for use aboard the air
craft.

In 1955 Jack wrote a manual on tape 
recording that was never published. 
However about 50 roneoed copies of 
the 50-page manual were distributed to
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Jack Ferry
ATRA (Australian Tape Recordists’ 
Association) members and customers. It 
was written in terms that the layman 
could understand and included a brief 
history of magnetic recording, from 
steel band to wire to tape. It then de
scribed how a tape recorder worked and 
how to get the best from your own.

In July 1956 Jack was elected Federal 
President of the ATRA, a position he 
held until late 1959.

It was 1956, too, that saw the advent 
of stereo. By July of that year Jack 
Ferry demonstrated, to the monthly 
meeting of the SA branch of the Tape 
Recordists Association, the first stereo 
recorder to be built in SA. This first 
stereo machine earned the nickname of 
Frankenstein the Monster — Jack was 
never sure whether he controlled it, or 
it controlled him. It featured three 
heavy-duty motors, three speeds and 
had two tracks in one direction only, 
with the recording heads being stag
gered by 1-7/32” (not stacked vertically 
as they are today). It also had twin 
push/pull valve amplifiers of 7 watts 
each, and volume-controlled monitor 
speakers.

All of the Ferry recorders from 1956 
to 1959 had mic/phono mixing, variable 
tone control during recording and PA 
facilities.

During this time Jack built a number 
of special recorders for such places as 
drive-in theatres, the Commonwealth 
Hearing Aid Laboratory, the Customs 
Office at Port Adelaide, and others.

In September 1957 Jack and 1 demon
strated, again to the Tape Recordists 
Association monthly meeting, a port
able AC recorder working off a vibrator 
power supply from a 12-volt car battery. 
We were able to play tapes of inter
views made “on location”. This record
er, a prototype known as the Workshop 
Special, had an adventurous life — sev
eral times it was secretly installed in the 
boots of cars, to record conversations 
that were later used as evidence in di
vorce cases.

Some time in the late 1950s Jack de
veloped a telephone answering tape re
corder, for Adelaide business identity 
Mr Sanderson. Telecom at the time 
would not allow direct connection to the 
telephone lines, so any equipment had 
to work mechanically and acoustically. 
When the phone bell rang, a signal 
from a microphone activated the mech
anism and an arm raised the telephone 
handpiece, moving it over to rest on a 
cradle with the microphone resting on

One of the first 12 Ferry magnetic tape recorders, made in 1950. These first 
machines were full track and ran at 7.5ips. They used DC recording bias, and 
had no “fast forward” facility.

an earpiece, and the earpiece over a mi
crophone. A 3” reel-to-reel tape re
corder then played the message to the 
caller to leave his phone number etc. 
After 30 seconds it moved the handset 
back and replaced it on the telephone, 
resetting itself for the next call.

Mr Sanderson tried in vain to get it 
manufactured around Australia, so he 
took it to England, where EMI decided 
to mass produce it. However, by the. 

A later Ferry M5 recorder of 1954, with built-in radio tuner.

time their prototype was finished Tele
com had changed its rules and any such 
device had to have a direct connection 
— so the project was dropped.

In 1959 and 1960 English “Collaro” 
tape transport decks were available in 
Australia, and Jack used these, building 
the electronics under them and install
ing them in cases we made in the facto
ry-

By 1961, television had caused a
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slump in the demand for tape recorders. 
Because of this Jack turned to other 
things like TV servicing, manufacturing 
TV aerials, making PA systems and in
stalling them in supermarkets, making 
electronic systems to measure water 
purity in water demineralising plants, 
and doing general electronic repairs.

Jack Ferry died in December 1966, 
leaving his widow, Maree (whom he 
had met and married during his Army 
service while stationed in NSW) and 
two daughters, Christine and Rosie.

The passing of this bright and ener
getic sound engineer marked the end of 
the pioneering period of “home-grown” 
sound and tape recorder engineering in 
South Australia. ®
Editor’s Note: This article has been 
adapted from Mr Ellison’s booklet 
“Jack Ferry and his Tape Recorders’’, 
by arrangement. Copies of the booklet, 
complete with many more historic 
photographs, are available from Mr El
lison direct at 67 Cremorne Street, Mal
vern SA 5061. The cost of the booklet 
is $5 per copy.

A former employee of Jack Ferry and 
an Honorary Life Member of the Aus
tralian Tape Recordists Association, Mr 
Ellison also maintains a collection of 
early Ferry tape recorders.

Jack Ferry in July 1956 demonstrating the first stereo tape recorder in South 
Australia, at a meeting of the Australian Tape Recordists’ Association.

Make your personnel aware of static. Put a Voyager 
PVT-300 Personal Voltage Tester where they work.
All you do is walk up, touch the top terminal with your 
finger and the PVT-300 gives an instant voltage reading 
on its 316 digit LED display — up to 9.99 kV.
Demonstrate personal static pickup. Check the effective
ness of grounding methods.

CLC Agencies 
51 Armitree Street, Kingsgrove NSW 2208 
Phone: (02) 750 4005. Fax: (02) 750 5224.

ELECTRONICS ENGINEERING SUPPLIERS

DON'T SWITCH ON YOUR RECEIVER WITHOUT IT!

THE AUSTRALIAN
H.F. FREQUENCY REGISTER

This unique register has been compiled mainly from the 
Department of Communications Australian Master 
Frequency Allocation Register (AMFAR). The ring bound 
manual contains over 400 information packed pages. It is 
essential reading for anyone owning an HF receiver, 
scanning or otherwise.
■ 2.009MHz to 26.965MHz coverage.
■ Includes all frequencies assigned for voice telephony
■ Includes both government and private users.
■ Details include transmit and receive frequency, call sign, 
name of licensed user and in some cases, type of business, 
transmitter location.
Order yours today. Full price $39.00 plus $5.50 P&P 
Also available: The Australian UHF/VHF Frequency Register 
(please specify State) $26.50 plus $5.50 P&P

28 Parkes Street, Parramatta 2150
or phone (02) 633 4333 for same day delivery. We accept 

Bankcard, VISA, MasterCard. Mail orders our specialty.
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BREADBOARDS 
THIS MONTH ONLY!

Cat. No. Description Price 
P11OOO 100 Holes $ 2.75
P11005 640 Holes S 10.75
P11007 640+100 Holes $14.95 
P11009 640 + 200 Holes $17.50 
P11010 1280 +100 Holes $26.95 
P11011 1280 + 300 Holes $32.50 
Pl 1012 1280 + 400 Holes $39.95 
P11015 1920+500 Holes $59.95 
Pl 1018 2560+700 Holes $69.95

MASTER
RACK MOUNTING

U.S. TO AUSTRALIAN 
TELEPHONE ADAPTOR

e Australian plug to U.S. socket
Y16008 ................... $8.95

ARLEC “DISCO LITE” 
CONTROLLER
Give your parties a professional 
touch with the arlec “Disco Lite' 
Simply plug your light(s) into the 
"Disco Lite" and you ve instant party 
life!
3 DIFFERENT MODES!
Music Mode: Place the "Disco Lite" 
in range of the speakers and it 
flashes the lights to the beat of the 
music1
Strobe Mode: Simply adjust to 
desired speed' Great for mime or 
theatre! The Christmas season or 
advertising'
Dim Mode: Allows you to dim the 
lights to create moods, effects etc 
Cat M22003 $69.50

CD TO CAR CASSETTE 
STEREO ADAPTOR

Enables a portable CD player or 
portable TV to be played through any 
car speaker system by using the cars 
cassette player Reduces the risk of 
theft. Just plug in when required, and 
remove when you are finished Hard 
wiring not needed
A10011 ................  $29.95

HOOK UP WIRE 
Cat. No. Description 
W11251 13/ 12TNDBLK
W11252 13/. 12 TLD BROWN 
W11253 13/. 12 TLD ORANGE 
W11254 13/. 12 TLD YELLOW 
W11255 13/. 12 TLD GREEN
W11256 13/12 TLD BLUE
W11257 13/. 12 TLD WHITE
PRICES PER 100 METRE ROLL 

1-9 10+
$5.95 $5.00
W11260 14/ 20 RED 
W11261 14/ 20 BLACK
W11265 14/ 20 BLUE 
W11268 14/20 WHITE

PRICES PER 100 METRE ROLL
1-9 
$12.00

10+
$10.00

W11270 24/ 20 RED
W11272 24/20 BLACK
W11274 24/ 20 GREEN

PRICES PER 100 METRE ROLL 
1-9 10+
$14.00 $12.00
W11280 32/.2 BROWN
W11282 32/ 2 BLUE
PRICES PER 100 METRE ROLL 

1-9 10 +
$20.00 $18.00

ADCOLA SOLDERING 
These are professional quality 

precision soldering tools, similar to 
those used by the Australian Military 
Services and industry, for the 
manufacture, repair and rework of 
advanced electronic circuits and 
other scientific equipment

ADCOLA RS30 12 WATT
• 3mm tip
• 240V operation
• 3 months warranty
• Safety Standards Approved 
Cat T12625 . Normally $36 00

Special, only $32.00

ADCOLA RS50 16 WATT 
• 5mm tip
• 240V operation
• 3 months warranty
• Safety Standaras Approved
Cat. T12630 Normally $36.50

Special, only $32.50

ADCOLA RS60 21 WATT 
e 6 5mm tip
• 240V operation
• 3 months warranty
• Safety Standards Approved
Cat T12635 Normally $39 50

Special, only $35.50

RS232 WIRING
„ , ADAPTOR BOX

• Male lo female
• 25 Detachable plug on leads
• 2 mini jumpers
• Ideal for experimenting or 
temporary connections

Cat. X15665 Normally $49.95
Only $44.95

CAR BATTERY ISOLATOR 
Designed for car burglar alarm back
up battery Allows the back-up battery 
to be charged from the car battery 
and isolates the back-up battery by 
not allowing the back-up battery to 
drain back to the car battery 
A12095 .................  $3.20

HEATSINK COMPOUND 
Heatsink compound is applied to the 
base and mounting studs of 
transistors and diodes It maintains 
a positive heatsink seal that 
improves heat transfer from the 
device to the heatsink, thus 
increasing overall efficiency 
Cat H11800 (10g) $2.95
Cat. H11810(150q) $17.50

HORWOOD ALUMINIUM 
CASES
H10382 3 x 4 x 2 inches $ 5.50 
H103833 x 4 x 3inches $ 6.50 
H10384 3 x 4 x 4 inches $ 7.50 
H103853x4x5inches $ 7.95 
H10386 3 x 4 x 6 inches $ 8.50 
H10387 3 x 4 x 7 inches $ 9.50 
H10388 3 x 4 x 8 inches $10.50 
H103893x4x9inches $10.95 
H103903 x 4x 10 inches $11.95

PIR FLOODLIGHT
A ptertect all night security device 
with dual element Passive Infra Red 
sensor All weather outdoor 
operation Features off. automatic, 
test and manual on at your wall 
switch Complete with wall mounting 
bracket, cable terminations and 
instructions.
SPECIFICATIONS:
Detecting range: minimum 6 to

15 metres with variable control 
Detecting zones: 5 at 15° short.

12 at 8a medium, 12 at long range 
Preset time: From 1 to 20 minutes 

with manual overide
Photocell sensitivity: Activates 

circuit at about 2 footcandles, off 
at about 8 footcandles of light

Positioning Adjustment: 2 ball 
joints allow free adjustment to suit 
area

Relay output: Up to 500W of 
incandescent load only

Power: 240V AC 50Hz
A15597 ................... $185

SPOTLIGHT 12V
Quartz halogen spotlight Hand held 
with moulded plastic grip Brilliant 
beam up to 55W, can be seen for 
miles Orange lens cover.
emergency flasher switch. 3 metre 
curled cord, cigarette lighter plug 
and replaceable H3 halogen bulb 
Cat A15050 $26.95

IC INSERTERS
14-16 pin T12187 $8.95
18-20 pin T12189 $8.95
24-28 pin T12191 $9.95
36-40 pin T12193 $9.95

LOW PROFILE 
IC SOCKETS

Save a small fortune on these "'Direct 
Import" low profile IC sockets! PCB 
mounting solder tail Dual wipe All tin 
plated phosphor bronze or berrytlium 
and dual wipe for reliability
Cat.No. Description 1-9 10+
P10550 8 pin $0.20 $0.15
P10560 14 pin . $0.25 $0.20
P10565 16 pin $0.35 $0.20
P10567 18 pin $0.40 $0.30
Pl0568 20 pm $0.40 $0.30
P10569 22 pin ..... $0.40 $0.30
P10570 24 pin . $0.40 $0.30
P10572 28 pm $0.50 $0.40
P10575 40 pin . $0.50 $0.40

CD PLAYER ADAPTOR 
Many amplifiers have only one 
auxiliary input. This makes using a 
compact disk player as well as 
another auxiliary input inconvenient 
Also the majority of CD players have 
an output voltage of 1 -6 or 2 volts 
whereas the auxiliary input norm is 
750mV. This CD adaptor allows dual 
auxiliary input, and one input has 
variable gain setting.
SPECIFICATIONS:
• Input 2 sets of 2 x RCA sockets
• Gain 150,300, 600mV, 1Vand2V
• Output 2 x RCA sockets 
A11510 ...............  $23.95

1 -8 metres long 
P10252 $5.95

These supe^racVrnàun? cabinets

DB25 SOCKET 
WALL PLATE

• Fitted with DB2*S socket (RS232)
• Anodised aluminium plate
• Includes mounting hardware
P10947 ................. $11.95

Cat W
1-9 rolls 10+ rolls
$19.00/m $17.50/m

K&W METAL
INSTRUMENT CASES

Used in many projects, these cases 
have hammertone finish and are
both versatile and ecconomical.
H10478 125x40 x 65mm $ 5.95 
H10479 150x55 x 95mm $6.95 
H10480 100 x 92x 130mm $ 8.95 
H10481 150 x 55x 100mm $7.95 
H10482 200 x 80x130mm . S 9.95 
H10485 255x92x155mm $14.95 
H10487 255 x 165 x 155mm $16.95 
H10489 305 x105 x200mm $16.95

UTILITY BOXES
Plastic boxes with aluminium tops, 
and available in four sizes. Very 
popular for projects and very 
ecconomical'
H10101 150x90x50mm 
H10102 195x113x60mm
H10103 130x68x41mm
H10105 83x54x28mm
H10110 120x65x38mm
H10112 120x65x38mm
(Metal top)

$ 3.25
$ 4.50
$ 2.75
$ 1.95
$ 2.95
$ 2.95

POCKET SIZE 
BATTERY TESTER

• Tests all 9V to 1-5V batteries 
including button cells.

• Arms extend to various battery sizes
• Easy to read meter
• Requires no power source.
M23521 ...............  $11.95

SPECTROL 64Y
CatNo lÄWI.ôn i-á 10 +
R14700 10R . $3.50 $3.20
R14710 20R $3.50 $3.20
R14720 50R $3.50 $3.20
R14730 100R $3.50 $3.20
R14740 200R $3.50 $3.20
R14750 500R $3.50 $3.20
R14760 1K $3 50 $3.20
R14770 2K $3.50 $3.20
R14780 5K $3 50 $3.20
R14790 10K $3 50 $3.20
R14800 20K $3.50 $3.20
R14810 50K $3 50 $3.20
R14820 100K $3.50 $3.20
R14830 200K $3.50 $3.20
R14840 500K $3.50 $3.20
R14850 1M $3.50 $3.20

will give your projects a real 
professional appearance! 
Just look at these features
• All dimensions conform to the

International Standard
• All aluminium construction
• Choice of black or natural finish
• Deluxe brush finish anodised front 

panel
• Removeable top and bottom lid
• Ventilated lid
Horizontal Depth: 254mm
A External Front Panel Height mm 
B = Mounting Hole Centres mm 
C = Internal Chassis Height mm 
ABC Finish Cat.No. Price
44 34 38 Natural H10401 $59.50 
88 57 82 Natural H10402 $69.50 

132 89126 Natural H10403 $79.50
44 34 38Black H10411 $65.00 
88 57 82Black H10412 $75.00 

132 89 126 Black H10413 $85.00

Conductors: 2 x 1 strand 0.17mm 
Sheath: O.D. 2 x 1.35mm

RELAYS
1-9 10+ 100+
S.P.D.T 3A connectors. S14060
$1.50 $1.30 $1.10
DPDT 3Aconnectors S14061
$1.95 $1.75 $1.30
SPDT 12VCoil 10A 240VS14114
$4.95 $3.95 $3.75

Sensitivity: 98dB
Maximum imput: 24 volts 
Freq. Response: 3 2 • 30kHz
Dimensions: 95mm diameter
Cat C12104 $11.95

Cat C12010 Normally $11.95 
1-9 10+
$7.95 $6.95

P.I.R. SENTRY
FEATURES:
e 7 LED indicators
• Passive Infra-red detection 

radium
• Built-in piezo siren
• Rechargeable 12V battery
• Built-in automatic battery charging 

system
• External siren connections
• Exit/Entry system
• Terminals for external detection 

devices
• Separate digital panel and main unit
• 3 Function switch : delay/off/lnstant
• 3 Adjustable timers
• 24 Hour loop included
• Built-in tamper switch
• Adjustable detection angle
• LED monitor for walk test
• R.F. Protection design
S ..............................  $175

TELEPHONE
INDUCTION COIL

• For recording or amplification
• 3 5mm plug with 1 metre cord
• Peel-off stick-on adhesive back
A12032 ................... $5.95

METEX 
3530 
MULTIMETER 

This instrument is a compact, 
rugged, battery operated, hand held 
3r/2 digit multimeter for measuring 
DC and AC voltage. DC and AC 
current. Resistance and Diode. 
Capacitance. Transistor hFE and 
Continuity Test. The Dual-slope A-D 
Converter uses C-MOS technology 
for auto-zeroing, polarity selection 
and over-range indication. Full 
overload is provided. It is an ideal 
instrument for use in the field, 
laboratory, workshop, hobby and 
home applications.
Features...
• Push-button ON/OFF power switch 
• Single 30 position easy to use 

rotary switch for FUNCTION and 
RANGE selection.

• 1Z2" high contrast LCD
• Automatic over-range indication 

with the "1" displayed
e Automatic polarity indication on 

DC ranges.
• All ranges fullyprotected plus 

Automatic 'ZERO" of all ranges 
without short circuit except 200 ohm 
Range which shows "000 or 001"

• High Surge Voltage protection 
1.5KV-3KV

• Capacitance measurements to 1 pF 
• Diode testing with 1 mA fixed 

current.
• Audible Continuity Test.
• Transistor hFE Test 
SPECIFICATIONS 
Maximum Display: 1999 counts 
31/2 digit type with automatic 
polarity indication 
Indication Method: LCD display 
Measuring Method: Dual-slope in 
A-D converter system.
Over-range Indication: "1" Figure 
only in the display 
Temperature Ranges: Operating 
O-Cto +40«C 
Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent) 
Cat Q91540 Normally $139

SPECIAL $109

STEREO WIRELESS 
TRANSMITTER

This unit was developed to allow 
portable compact disc players to be 
used in cars by transmitting the 
headphone output signal directly in 
to your stereo FM car radio. It will 
also transmit any mono/stereo signal 
from any headphone output to any 
FM receiver
SPECIFICATIONS:
• Input 3 5mm stereo phone plug 

Impedance 32 ohm
• Mono/stereo switch has plug 

mounting clip
• FM Transmission approx

90 35MHz (Tuneable 89-91 MHz) 
• Ranoe 15 metres (below l5mV/m

at 100 metres)
• Power 1-5V AAA size batteries 

(100 hours continuous use)
• Size 72 x 38 x 21mm
A16100 ............... $69.95
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RED HOT
BARGAINS!

If you like discount prices... 
try Rod Irving Electronics!

Verbatim
DataLife

VERBATIM DISK 
SPECIALS!

All prices 10 disk boxes!

Cat. S12500 
1-9

KEY SWITCHES
1-9 10+

10+
Normally $7.95

25 +
$4.95ea $4.25ea $3.95ea

9 PIN TO 25 PIN 
CONNECTOR ADAPTORS 
NEW! The ideal solution! Features 
gold plated pins
X15668 DB9 Plug to DB25 Socket 
X15669 DB9 Socket to DB25 Plug

........ each $10.95

534

Beckman

1.18-1-11.

10 TURN

Spectrol 
W shaft.
Equiv (Bourns 
7256)
Dials to suit 16-

Description 
3I/2" 1S/2D 
31/2" 2S/2D 

2S/HD 
5V4” 1S/2D 
5I/4" 2D/2D 
5V4" 2S/4D 
5V4" 2S/HD

1-9 10+
$44.95 $42.95 
$46.95 $43.95 
$99.00 $95.00 
$22.00 $21.00 
$26.00 $24.00 
$75.00 $70.00 
$41.00 $39.00

21-1-11 
R14050 
R14055 
R14060 
R14070 
R14080 
R14090 
1-9
$9.95

50R
100R
200R
500R
1K
2K

R14100 
R14110 
R14120
R14130
R14140

5K 
10K 
20K 
50K 
100K

10 +
$9.50

CENTRONICS SOLDER 
PLUGS SPECIALS!

PANEL METERS 
GALORE!
We have a great range of panel

EXTERNAL SIREN
& FLASHING LIGHT

Housed in a waterproof, metal 
case, with tamper switch.
SPECIFICATIONS:
Siren:
DC 12V 450 mA
Impedance 8 ohm
S P L (dB/W) 110
Dimensions: 135x 150mm

Flashing Light:
DC 12V
100 flashes per minute
Dimensions 82 x 100mm

................................. $89.50

51/4" DISK STORAGE 
(DD100-L)

Efficient and practical Protect your 
disks from being damaged or lost!
Features...
e 100 x 51/4'T disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact ABS plastic base
• Contemporary design
C16020 only $15.95

1-9
$2.95

10 +
$2.50

100 +
$1.95

“NO BRAND” 
DISKS!

Now you can buy absolute top quality 
disks that are also the cheapest in 
Australia! They even come with a 
lifetime warranty' So why pay 
2-3 times the price for the same 
quality9
Packs of 10. D/S D/D without boxes, 
or brand name, just their white paper 
jacket, and index labels 
(51/4" disks includes wnte protects)

RECHARGEABLE 12V 
1 2AH GELL BATTERY 

Leakproof, long service life battenes
ideal for security systems.
emergency lighting or as a computer ■ 
backup powèr supply, etc

5V4” 2S/2D DISKS
10+DISKS 100+DISKS 1.000* DISKS
$695” $675” $650”

(ALL PRICES PER 10 DISKS)

Cat S15029 
1-9 
$13.95

Normally $19.95 J

104 a
S12.95 I

5V4" HIGH DENSITY DISKS
(DOUBLE SIDED)

10* DISKS 100*DISKS 1.000*DISKS
$29 95” $27 95“ $26 95*’

(ALL PRICES PER 10 DISKS)

3V2" “NO BRAND” DISKS 
DOUBLE SIDED/DOUBLE DENSITY 
10+DISKS 100+DISKS 1.000+DISKS
$29 $27 $25

(ALL PRICES PER 10 DISKS)

TYPE
9P 
9S 
9C 
15P 
15S 
15C 
25P 
25S 
25C

DB25 CONNECTOR 
SPECIALS!

$0.70 
$0.70 
$0.60 
$0.70 
$0.70 
$0.70 
$0.70 
$0.75 
$0.70

10+
$0.60 
$0.60 
$0.50 
$0.65 
$065 
$0.60 
$0.60 
$0.65
$0.60

100+ I
$0.50 ■ 
$0.50 ■ 
$0.40 " 
$0.60 I 
$0 60 ■ 
$0.50 ■ 
$0.50 I 
$0.60 ■ 
$0.50 I

QUALITY 3mm LEDS
Cat. No. Col. 10+ 100 +

DB 25 CRIMP SPECIALS! I

Z10140 Red $0.15 $0.12 $0.10 
Z10141 Grn $0.20 $0.15 $0.12 
Z10143YIW $0.20 $0.15 $0.12 
Z10145Ora $0.20 $0.15 $0.12

Type 1-9
Female $2.95
Male. .. $2.95

10+ 
$2.50 
$2.50

100+ I
$1.95 ■

QUALITY 5mm LEDS
Cat. No. Col. 10+ 100 +
Z10150 Red $0.08 $0.07 $0.06
Z10151 Grn $0.15 $0.12 $0.10
Z10152YIW $0.15 $0.12 $0.10

UV EPROM ERASER
Erase your EPROMs quickly and 
safely This unit is the cost effective 
solution to your problems It will

WELLER WTCPN 
SOLDERING STATION 
The WTCPN Features.
• Power Unit 240 V AC
• Temperature controlled iron, 

24 VAC
• Flexible silicon lead for ease of 

use
• Can be left on without fear of 

damaged tips!
The best is always worth having
Cat T12500 R.R.P. $149

SPECIAL, ONLY $129

meters at 
Cat.No. 
Q10500 
Q10502 
Q10504 
010510 
Q10518 
Q10520 
Q10525 
Q10530 
□10533 
010535 
Q10538 
Q10540 
Q10550 
010560

great pnces'
Description 

MU45 0-1mA 
MU45 50-0/50uA 
MU45 0-100uA 
MU45 0-5A 
MU45 0-1A 
MU45 0-1A 
MU45 0-20V 
MU52E 0-1A 
MU52E 0-5A 
MU45 VU PMetre 
MU65 0-50uA 
MU65 0-1 mA 
MU65 0-100uA 
MU65 0-20V

Price 
12 50 
12 50 
12 50 
12.50 
1250 
12.50 
12.50 
14 50 
1450

16.95
16 95
16.95
1695

CANNON TYPE 
CONNECTORS

P10960
$3.90
P10962 
$3.00 
P10964
$4.50
P10966
$4.95

10 +
3 PIN LINE MALE
.........................$3.50
3 PIN CHASIS MALE
....................... $2.50
3 PIN LINE FEMALE 
...........................$3.90 
3 PIN CHASIS FEMALE
........................... $3.95

20% OFF THE PRICE OF 
SPECTROL MULTIDIALS

MODEL 15-1-11
Number of turns: 10
Minor Scale Division: 1/500 turn
Shaft Bore; 6 35mm (1/4")
Finish: Satin Chrome
Body Size: 25 4 x 44 45mm
(1 x 13/4")

Depth: 25.4mm (1”)
Weight: 45.4g (1.6oz.)
Cat. R14405 ......... $45.95

SPECIAL, $35.95

MIDRANGE HORNS

band speakers,your 
system, etc

in 
disco sound 
30 watts RMS. 

overin a system they will handle < 
100 watts RMS
Two sizes to choose from:

JOINABLE PCB 
MOUNTING SCREW 

2T^MINA!-|(GR^)
Cat P10520 $0.50
3 Way
Cat P10521 $0.75

$0.45

ECONOMY 
TRANSFORMERS
2155 240V 6-15V 1A
Cat M12155 $9.95
2156 240V 6-15V 2A
Cat M12156 $14.95
2840 240V 9V CT 
Cat M12840 $5.95

$13.95

2851 240V 12-6V CT 150mA
Cat M12851 $5.95 $5.50
2860 240V 15V CT 250mA
Cat. M12860 $5.95

Impedance: 8 ohms
Rating: 30 watts RMS
Response: 1 5kHz• 14 kHz
Dimensions: 102 x 267 x 177mm
Cat C92082 Normally $49.95

This month only $39.95
Size: 3"x 7"
Impedance: 8 ohms
Rating: 30 watts RMS
Response: 2kHz -15 kHz 
Dimensions: 76 x 177 x 145mm
Cat C92084 Normally $29.95

This month only $24.95 
Dealers, OEM's, etc., phone 

(03) 543 2166 for wholesale prices

• Lever operated suction grip base 
for instant mounting and portability

• Mounts on smooth non-porous 
surfaces

• Ideal for holding components, and 
other small/light objects

Cat.T12458 . only $6.45

NICADS!
Save a fortune on expenalve 
throw away batteries with these 
quality Nicads and Rechargers!
Size Desc. 1-9
AA 450 mA H $2.95 $2.75 $2.50

$0.65

TELEPHONE ADAPTOR
• Australian plug to U S. socket
• Length 10cm
Cat. Y16026 $6.95

6672 240V 15-30V 1A tapped 
Cat M16672 $14.95 $13.95

Rod Irving Electronics
MELBOURNE: 48 A Beckett St.
Phone (03)663 6151
NORTHCOTE: 425 High St 
Phone (03) 489 8866
CLAYTON 56 Renver Rd
Phone(03) 543 7877
SOUTH AUSTRALIA 
Electronic Discounters P/L.
305 Morphett St. ADELAIDE 
Phone(08) 212 1799
NOTE I Prices may vary interstate due to 
freight costs I
MAIL ORDER
Local Orders: (03) 543 7877
Interstate Orders (008) 33 5757
All Inquiries: (03) 543 7877
CORRESPONDENCE
P.O Box 620. CLAYTON 3168
Telex AA 151938
Fax: (03) 543 2648

erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes |
(less for less chips)
Features include:
• Chip drawer has conductive foam _ 

pad
• Mains powered
• High UV intensity at chip surface I 

ensures EPROMs are thoroughly ■
erased

' Engineered to prevent UV 
exposure

• Dimensions 217 x 80 x 68mm

WITHOUT TIMER

MODEL 16-1-11
Number of turns: 15
Minor Scale Division: 1/50 turn
Shaft Bore: 6 35mm (V4")
Finish: Clear Anodize
Body Size: 22.2mm diameter (.875")
Depth: 22.2mm (.875")
Weight: 19.8g (0.7oz.)
Cat.R14400 ............$26.95

SPECIAL, $21.50

C 
D

1.2 A.H.
$9.95 $9.50 $8.95

Cat. X14950 Normally $97
Special, $79 |

WITH BUILT-IN TIMER I
Cat X14955 $139 a

Special, $99 I

MODEL 21-1-11
Number of turns: 15
Minor Scale Division: 1/100 turn
Shaft Bore: 6 35mm (V4”)
Finish: Satin Chrome
Body Size: 46.04mm diameter 
(1.812”)

Depth: 25 4mm (V)
Weight: 85 g (3oz )

Dual colour LED

SUPER C 
BATTERY( 

Charges from 1 to

DELUXE

in first three 
to designate 1 5V

• 240V AC/50HZ
• Approval No N10637
Cat M23525 $59.95

IOD.C. AA.AAA 
the

Cat.R14410 $46.95
SPECIAL, $37.50

METEX
M-3650
MULTIMETER
20A, 3Vz digit frequency 
counter multimeter with 
capacitance meter and 
transistor tester.
This spectacular, rugged and 
compact DMM has a bright yellow 
high impact plastic case It features 
a frequency counter (to 200kHz). 
diode and transistor test, continuity 
(with buzzer), capacitance meter, up 
to 20 amp current measurement and 
comprehensive AC/DC voltage, 
current and resistance ranges
CHECK THESE FEATURES....
• Push-button ON/OFF switch
• Audible continuity test
• Single function. 30 position easy to 

use rotary switch for FUNCTION 
and RANGE selection

• T ransistor test
• Diode test
• Quality probes
• ’/S” High contrast LCD
• Full overload protection
• 20 Amp
• Built in tilting bail
• Capacitance meter
• Instruction manual
Q91550.... Normally $165

Special, only $129

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

A INQUIRIES 
(03) 543 7877

POSTAGE RATES 
$1 $999
$10 
$25
$50 
$100
$200

$24.99 
$49 99 
$99.99

$199 
$499

$500 plus $12 88
S8

88
8

The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates.
All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE.
56 Renver Rd. Clayton.
Ph (03) 543 2168(3 lines)
Errors and omissions excepted
Pnces and specifications subject to 
change
IBM’ PC’ XT’ AT’ ate registered 
trademarks ot International Business 
Machines Apple is a registered trademark 
'Denotes registered tradmarks ol their 
respective owners

VISA

008 335757 TOIL FREE MAH ORDE R HOI I.INF FOR ( REOiT ( AFrO ORDERS I O(Al ORDE RS & INQUIRIES CAI I ¡0 i VI 7877



FORUM Conducted by Jim Rowe

Does a “tingle” mean 
your appliance is dangerous?
In the old days of earthed electrical appliances, a “tingle” 
when you touched them was a warning that something was 
seriously amiss and the appliance concerned was likely to be 
dangerous. But nowadays, it isn't necessarily so - and if 
you're not careful, even measurements with a meter can be 
quite misleading.

Let's say your wife or mum is doing 
the washing up in the kitchen, and 
watching Days of Our Lives or what
ever on the portable TV nearby. When 
it ends, she reaches over to change 
channels - and receives a rather fright
ening “tingle”. Not a shock, so no ac
tual damage is done, but a bit worrying 
all the same. So very wisely she wipes 
her hands, turns off the TV at the 
power point and unplugs it, just to 
make sure. Then she waits until you get 
home, and tells you what happened. Is 
the TV faulty and dangerous?

You're not sure, but a tingle is cer
tainly a bit worrying - and you wouldn't 
want her to be in any danger, of course. 
So straight away you get out your nice 
new digital multimeter and switch it to 
the highest AC volts range. Then you 
plug the TV back in, switch it on (first 
at the set and then at the power point) 
and gingerly measure between the chan
nel-change buttons and the stainless 
steel sink.

Good grief - the meter reads over 100 
volts! No wonder your good lady re
ceived that tingle. It must be faulty and 
dangerous, after all. It's one of those 
double-insulated appliances too, with 
only a two wire cord and 2-pin plug, so 
there isn't even a protective earth. It's a 

EXPOSED 
METALWORK

wonder she wasn't killed...
So you take it halfway across town to 

the manufacturer's service department, 
and ask them to examine it carefully for 
a suspected dangerous leakage. But 
when you go to collect it again a couple 
of weeks later (well, say three weeks 
later), they couldn't find anything 
wrong with it. Supposedly it's perfectly 
OK, and quite safe. All you're up for is 
the $45 minimum service fee.

Hmmm. When you take it home 
again and try measuring between the 
TV channel buttons and the kitchen 
sink, the meter still reads more than 100 
volts. Who's kidding whom - didn't 
those turkeys in the service department 
do anything for that 45 bucks? Is the 
blanky thing dangerous or not? It's all 
very disturbing.

Well, have I got your attention? I 
hope so, because electrical safety is an 
important subject and something we 
electronics types are often expected to 
know about and offer responsible advice 
on. We of all people should be clear 
about how to determine if an appliance 
is safe or not, without any confusion.

By the way, in case you're wondering 
the above story didn't actually happen - 
I made it up, just to kick off the discus
sion. But it's a scenario that certainly

Fig.l: Due to 
things like stray 
capacitance, the 
exposed 
metalwork of a 
double insulated 
appliance can 
easily produce a 
“tingle". 

could happen nowadays, given the 
prevalence of double-insulated appli
ances (including TV sets) and digital 
multimeters. In fact a very similar chain 
of events did occur recently, as was ex
plained to me by the safety approvals 
manager of one of the large manufac
turers.

What actually happened was that a 
lady did get a tingle from her portable 
TV set, in a similar situation. She 
promptly called the local office of the 
electricity authority, and a safety inspec
tor was sent out to investigate. When he 
arrived and used a digital multimeter to 
measure the voltage between the TV set 
controls and the kitchen taps, he did in
deed get a reading of well over 100 
volts - and promptly declared the TV 
unsafe.

The TV set was almost brand new, as 
it happened, so the lady's husband not 
surprisingly took it back to the 
manufacturer's service department. 
Here he demanded to see the manager, 
and asked why the company was selling 
sets that were unsafe. It was then that 
my friend the safety approvals manager 
was brought into the picture, to test the 
set and see if it was indeed faulty and 
dangerous.

Now the gentleman concerned is very 
experienced in this area, and is in fact a 
member of various SAA committees to 
do with electrical safety. So he promptly 
carried out the official tests, to see if 
there was anything wrong.

The verdict? There was in fact noth
ing wrong with the set at all. It easily 
met all of the prescribed tests for elec
trical safety, and was quite incapable of 
delivering a dangerous current or shock.

In other words, the county council's 
safety inspector had actually been quite 
WRONG in declaring it unsafe. Even 
though it could indeed deliver an un
deniable “tingle” in the right circum
stances (as the lady had found), and 
would also produce a leakage voltage of 
well over 100V as read by a digital mul
timeter.

So what's the explanation? Let's look 
into it a bit deeper.
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Why a tingle?
Inside almost all electronic appliances 

powered from the mains is some kind of 
power transformer. This is either con
nected directly to the 240V power line, 
or indirectly via a switching power sup
ply circuit. The basic purpose of the 
transformer is twofold: (a) to change 
the mains voltage into whatever voltage 
or voltages are better suited for power
ing the appliance circuitry, and (b) to 
isolate the circuitry as a whole from 
dangerous mains potential.

In general you can visualise the 
transformer's primary winding side as 
floating at the full potential of the ac
tive mains lead. Certainly in the sim
plest case this will be true for at least 
one side of the winding. With a switch
ing supply the situation is rather more 
complex, but the basic idea isn't too 
much different.

Now the secondary winding(s) are 
normally separated from this primary 
winding by a number of layers and 
types of insulation, providing a high de
gree of conductive isolation. So the 
straight ohmic conduction path between 
the two will have a very high resistance 
indeed - typically from many tens to 
hundreds of megohms.

The internal circuitry of the equip
ment will generally be directly con
nected to the secondary winding(s), and 

quite often any exposed metalwork will 
be also. This means that these too will 
only be connected to the mains via the 
extremely high resistance of the insula
tion layers, as least from the point of 
view of straightforward ohmic conduc
tion.

If this were the only way that current 
could flow, there would probably be no 
chance of getting even a faintly notice
able “tingle” from a normal appliance 
with undamaged insulation. Ohm's law 
tells us that with a series resistive path 
of say 100 megohms, the maximum cur
rent that could flow with 240V applied 
would be only 2.4 microamps. This is 
well below the level that will produce 
even a tingle - unless perhaps you have 
it flowing between electrodes connected 
to your tongue, or some other highly 
sensitive part of your anatomy!

But of course ohmic conduction isn 't 
the only way that current can flow. 
Where alternating current and voltage 
are involved, there's also reactive “con
duction” - the AC current that flows 
through things like capacitors and in
ductors, as a result of their reactance.

In this case there is often quite a sig
nificant capacitive path between the 
mains wiring entering the appliance and 
the circuitry/metalwork on the “other 
side” of the power transformer. As 
shown in Fig.1, this can often consist of 

two main items. One of these is the 
stray capacitance between the mains 
wiring and transformer primary, on one 
side, and the transformer core, second
ary windings, appliance circuitry and 
metalwork on the other. This capacitive 
path is always present in all equipment, 
but its value varies between a few tens 
and a couple of hundred picofarads 
(pF).

The other item is any discrete inter
ference suppression capacitors which 
may be deliberately connected between 
the mains wiring and the equipment 
metalwork. While larger in value than 
the stray capacitance, these are gen
erally only found on equipment that is 
designed to be used with a mains safety 
earth. In fact they mustn't be fitted to 
double-insulated equipment, because of 
the safety risk if they should break 
down.

Let's forget these interference sup
pression capacitors for the purpose of 
the present discussion, then, on the 
basis that they're normally only going to 
be found on earthed equipment - and 
you can't get a tingle from such equip
ment if it is properly earthed.

So we're left with the stray capaci
tance, of around (say) lOOpF. At the 
50Hz mains frequency this has a capaci
tive reactance of about 32 megohms - 
rather less than the resistive leakage
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FORUMContract 
PCB 

Assembly
Most up-to-date 
manufacturing 
methods from 
prototype to 
production 

DUET 
ELECTRONICS 

414 St Georges Road 
Thornbury 3071. 

(03) 484 4420

Flexeprom
Programming versatility at 

a competitive price.

♦ Able to program just about any 
CMOS/NMOS EPROM, EEPROM, 
MPUSand TTL PROMS.

♦ Powerful easy to use host 
software provided - includes 
screen based editor.

♦ Intelligent and normal 
programming.

ALL AUSTRALIAN
♦ Designed and manufactured by

(03) 714 8269. P.O. Box 105 
Hurstbridge 3099 FAX: (03) 714-8554

Fig.2: Measuring 
the leakage with 
a high impedance 
electronic meter 
tends to produce 
a high voltage 
reading.

path we've already considered, although 
still quite high.

The thing is that when both the resis
tive and capacitive leakages are taken 
into account, the nett leakage imped
ance will obviously be lower than ei
ther. So with 240V AC applied, there 
can be the potential to supply rather 
more current - say a few tens of mi
croamps. And this is where the tingle 
can come from.
But is it safe?

Now comes the crucial question. A 
current of this order may be able to 
give you a noticeable little tingle, but is 
it dangerous?

Broadly speaking, the answer seems 
to be no. At least, it isn't if the current 
is applied to you in the usual external 
ways. It might be dangerous if passed 
directly through the wrong part of your 
heart muscle during an operation, per
haps, but otherwise there's general 
agreement that it would not cause you 
any injury.

In fact the Standards Association of 
Australia specifies that a current of up 
to 700 microamps (0.7mA) peak is 
deemed safe for AC, and up to 2mA 
for DC. However the relevant SAA 
standard notes that for some conditions 
- especially where there is a high hu
midity - it may be necessary to ensure 
that leakage current levels are kept 
below 0.3mA peak (300uA), to reduce 
discomfort. In other words, to minimise 
the “tingle current”.

OK then, so getting a tingle doesn't 
in itself necessarily mean that the equip
ment concerned is dangerous. It could 
be quite safe - but how can you be 
sure? After all, an appliance that is 
faulty will also tend to give you a tingle, 
and in this case the situation could be 
potentially lethal. It would obviously be 
very foolish to become blase about tin
gles in general.
Testing it

Needless to say, the sensible thing to 
do is measure the leakage, to see if it is 
safely below the danger level.

But what's wrong with measuring the

voltage between the appliance's exposed 
metalwork and ground, with one of 
those nice new digital multimeters - like 
our hapless county council inspector? 
The problem here is that the test is 
quite unrealistic.

Modern electronic digital multimeters 
(or electronic analog multimeters, for 
that matter) have a very high input im
pedance - typically 20 megohms. This is 
fine for making most normal measure
ments in sensitive electronic circuits, 
without disturbing them and loading 
them down. But in this case it doesn't 
show what happens to the voltage be
tween the appliance and ground when 
the leakage circuit has to deliver current 
into the kind of load we're most con
cerned about: a human body.

If the leakage path has an impedance 
of say 30-odd megohms, for example, 
the effect of connecting the digital 
multimeter's 20Mil of input impedance 
between metalwork and earth will be 
quite modest (Fig.2). The total circuit 
impedance connected across the 540V 
will be 50 megohms, which will draw 
only 4.8 microamps, and the proportion 
of mains voltage across the meter will 
be about 2/5 of 240V, or around 100V 
RMS. And this will be the reading 
shown on the meter - apparently quite 
high.

Even if the appliance was faulty and 
the leakage path had fallen to only 
lOkil, the total circuit impedance would 
still be over 20Mil and the current still 
only 12uA. The meter would then read 
almost 240V, to be sure, but superfi
cially this is only a bit over double the 
reading with an appliance that is quite 
safe.

The situation would be quite different 
if you or I were connected - particularly 
if we have wet or sweaty skin, to 
achieve a relatively “good” contact. 
Our effective load resistance would be 
below 50kil, bringing the total circuit 
resistance down much closer to that of 
the leakage path by itself. And the cur
rent that flows would be determined not 
so much by us, but by the leakage im
pedance.
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Fig.3: With a 50k load, only 0.7mA 
peak current should flow.

So if the appliance is safe, with a 
leakage impedance in the tens of me
gohms, only a few tens of microamps 
will flow - and because most of the 
voltage will be dropped across the leak
age impedance, very little will appear 
across our body: a few volts at the 
most.

But of course if the appliance is 
faulty, with a leakage impedance much 
lower that it should be, a lot more cur
rent will be able to flow. And propor
tionally less voltage will be dropped 
across the leakage impedance, leaving 
much more across us...

To find out whether an appliance is 
dangerous or not, then, it's important 
to measure the leakage current or volt
age in a realistic fashion. In other 
words, by measuring in a way where the 
loading at least approximates that of a 
human body.

The SAA standard suggests that 

a suitable load impedance is in fact 
50kil . So the SAA's test of appliance 
safety involves measuring the leakage 
current when such a load is connected 
(between the exposed metalwork and a 
reference or “safety” earth. And as 
noted earlier, the current in this situa
tion must not exceed 0.7mA peak 
(0.5mA RMS) for the appliance to be 
deemed safe.

So the way our county council safety 
inspector should have measured the sus
pect appliance is shown in Fig.3. And 
this is the way we should make the 
measurement too, if we want to check 
out an appliance that has delivered a 
tingle or is otherwise under suspicion.

What if you don't have a multimeter 
which can measure small AC current 
levels? Then you can use the slightly 
modified technique of Fig.4, which 
relies on measurement of the AC volt
age drop across the 50k(l load resistor. 
Ohm's law tells us that this will have a 
voltage drop of 35V peak or 25V RMS 
for the prescribed maximum current 
level - so any voltage readings below 
this level are OK.

The critical point is that you need to 
use a 50k(l load resistor, to provide a 
realistic testing situation. And ideally 
the resistor should be non-inductive, to

Fig.4: Alternatively, only 35V peak 
voltage should appear across 50k.
prevent inductive reactance from com
plicating the situation.

Providing you use this load resistor, it 
doesn't matter much whether you mea
sure the leakage current as such, or the 
voltage drop created across the load 
resistor. Either way, you'll get an 
unambiguous indication of whether the 
appliance really is safe or not.

Summarising then, you can indeed get 
a “tingle” from double insulated appli
ances - even when they're quite safe. 
But don't take any chances: if someone 
does get a tingle, check out the offend
ing appliance carefully. Just make sure 
you test it correctly though, with that 
50kfl load resistor.

That's about it for this month. Next 
month I hope to look at the rather 
weird subject of “oxygen-free” copper, 
and its use in speaker cables and other 
audio components. I hope you'll join 
me. ®

★ KITS* AEM 6005100 W AMP MODULES 
available in various forms.
(Now our top selling Kit!)

SCREECHER CAR ALARM $2950
ever popular VL

AEM 6006 SERVO 
FEEDBACK MODULES
AEM 4600 DUAL SlRQQQ
SPEED MODEM

NOW EXCLUSIVELY AT EAGLE ETI 613 MIDI
The imported range of top quality Velleman Kits and accessories. INTERFACE
Write now for a free catalogue. The ultimate in Kits.

Disc Drives, Joy Sticks, Power Supplies, Interface cards - for IBM

54 UNLEY ROAD, UNLEY 
SOUTH AUSTRALIA 5061 

PHONE: (08) 271 2885

HASH HARRIERS still the most 
effective mains filter available.
Over 300 in use

SRQ50
U V (short form)

$3995

★SPEAKERS*
EA 60/60 
AEM 6102 
AEM 6103

* AMPLIFIERS*
AEM 6000 S79500
6010 PRE-AMP $37900
Top quality Eagle blueprint Kits

PCB’s for most EA, ETI, AEM and silicon chip 
projects - come in and browse or phone now.

AKAI - 3 hour video tapes - high quality HIFI.
Bargain prices $7.95.

Now carrying a huge range of beginners projects.with all the advice you need.

BVL MIXERS - features at bargain prices.
SM 2550-basic, dual VU. $149
MQ 7200 - plus 12db five band EQ. $249
MQC 2150 - all features with built-in echo unit. $329
MQC 2250 - the above with LED level meters. $359

Eagle Electronics - serving hobbyists in Australia, New Zealand, 
New Guinea, Singapore and Fiji. Friendly advice and huge range!

• Printers • Cables • Connectors • Discs and Disc boxes 
• 5'4" and 3'2" • Ma!.is Filters.

ï MAILAND PHONE ORDERS WELCOME.
j Eagle Electronics Pty. Ltd.
I 54 Unley Road, Unley, S.A. 5061

TELEPHONE: allowiiofreight

I (08) 271 2885 UNDER $100 °RDERS

VISA
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Frankly Frank
Musings on matters electronic by FRANK LINTON-SIMPKINS

Seducilo ad Absurdum
Once again the forces of good, Dobie 

Gillis and the PTL ministry are being 
led from the paths of righteousness by 
the seductive activities of the evil reds. 
It isn’t as if the born-again hordes had
n’t been warned - Senator Joseph Mac- 
Carthy and his House Un-American Ac
tivities committee, Pik Botha, the Festi
val of Light and even Rudyard Kipling 
have all warned us about the danger of 
the Russians.

We Australians built Fort Denison, 
Port Philip’s south channel fort, and 
commissioned a war ship called Cereb- 
erus (which now serves as a nice break
water) - all to stop Russian invasions. 
But not so the Americans.

Fooled by Glasnost and believing that 
the main proposition of the Marxian 
Communist manifesto is actually part of 
the US constitution, the Americans are 
falling for the communist audio line 
without much of a struggle.

Perhaps it might be better to amplify 
the above paragraph. Something like 
70% of a recent US population sample 
identified the Marxian motto “From 
each according to his abilities, to each 
according to his needs” as being part of 
the US constitution. Some others 
thought it was from one of Abe Lin
coln’s speeches, some from a Billy 
Graham sermon and only a fraction 
over five per cent got it right.

We all know (it is written in letters of 
fire in the entrance lobby of the CIA 
building in Langley, Virginia) that the 
only way the Soviets’ technology can get 
within a scientific bull’s roar of the west 
is if somehow the Russians steal, seduce 
and blackmail someone into giving them 
secret documents. Or maybe for the 
Russians to bribe unsuspecting US tech
nologists or scientists to part company 
with plans etc.

From this the whole US view of Rus
sia has become somewhat distorted. The 
demographic image of Russia held by 
most US people is that the population 
of the USSR consists of wild, undisci
plined Asiatic troops, beautiful spies 
and cold eyed Callan-Meres type KGB 
killers. One is left with the impression 
that there is no one in Russia who is 
left over to drive the garbage trucks or 

mend the worn boots (no one in Russia 
can afford shoes).

Now the Russians are getting their 
own back and selling technology to the 
west. What the Yanks are buying repre
sents not only trading with the hordes 
of Muscovy, but also a measure of elec
tronic heresy at worst and regression at 
best. In short the Americans are in the 
process of buying thermionic valves, to 
drive audio systems in recording studios 
and in the US homes.

When the Three Mile island atomic 
reactor ran away in the eastern states of 
the US it was saved from being a disas
ter of Chernobyl dimensions not by US 
high tech, but simply by low tech. The 
containment building at Three Mile Is
land was better than the Russian one. 
Now the Russians are turning the tables 
on the US by exporting low tech prod
ucts, to waste more of the US foreign 
exchange and merely increase its bal
ance of payments problem.

The odd thing is that when the US 
swapped over from its semi-religious be
lief in the use of valve driven amplifiers 
to those driven by the new solid state 
faith, it ceased production of valves 
almost totally and thus made the lives 
of the musically sensitive just that much 
harder to bear.

So, some 40 years after the transistor 
was invented (that is if you reject the 
1919 patent application that seems to 
have been a transistor), many of the 
better sound recording studios are now 
almost totally Russian driven.

It seems that despite ail the theoreti
cal superiority of the solid state sound 
system (devices I hate, as unlike all 
owners of these wretched devices I 
don’t have seriously impaired hearing), 
valve driven systems produce more ac
curate and better sounding results than 
solid state ones. Here I quote the more 
musical among us, as I declare that you 
have to be somewhat freaky to need all 
that accurate reproduction. Besides, 
whatever drives an amplifier, the horri
ble thing will eventually fall into the 
malign hands of an audio-visual display 
exhibitionist. All these people have im
paired hearing as well.

Once upon a time in the early 1920’s

the valve was manufactured in the US 
at an annual rate of about one mega
valve. By the time that the 1939-1945 
war had come along to make the for
tune of the US, the annual rate of pro
duction was over 100 megavalves. The 
current figure is hard to determine, be
cause first you have to find a maker and 
then find a pencil and paper.

But why do the Americans so eagerly 
lay down their very souls, that is their 
credit cards and cash, so eagerly for the 
Russian valves? Have the Russians de
veloped some Slavic equivalent to the 
approach much followed in the land of 
Sod, which lies to the west of Wee 
Waa? This involves a Bucolic Buck ap
proaching his target from the stock whip 
side, and saying the magic words, “Are 
yuh gunna come down for a swim in the 
Bore drain after the dance?”. (This 
implies no disrespect for the local 
males, as the “bore” referred to is an 
artesian bore that usually runs freely 
day and night and also very hot. It is a 
sort of pre-dawn “Hot Tub” of 1970s 
pre-AIDS lore.)

No, it is simply that solid state amps 
don’t have any compunction about ex
hibiting an overbearing component of 
third harmonic distortion when in over
load condition. We all know that these 
things are always operated at extreme 
overload levels. But the problem of the 
third harmonic component is that to a 
musician the music doesn’t seem right, 
in their terms “stopped” or “covered”.

So how can this strange technological 
reversal be handled? It is obvious that 
somehow the Russians discovered that 
somewhere in the US, there was a valve 
research station. It was probably funded 
by the Electronic Cathedral Organists of 
America Foundation. Find that research 
centre, find who was seduced into aid
ing the Russians, and this treasonous 
buying of valves can be brought to a 
halt.

One simply has to speculate how it 
continued on page 140
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Instrument Cases
Geoff Is now stocking the most 
comprehensive range available!
Diecast
90x38x30mm $7.80
120x95x24mm $11.50
120x95xx60mm $16.30
186x118x55mm $19.50
Horwood
Black Marviplate steel with aluminium 
front and rear panels. Complete with 
Handles
210x155x100 84/6/v $24.50
230x205x75mm 93/8/v $24.50
210x255x100mm 84/10/v $28.95
230x305x75mm 93/12/v $29.75
Plastic Two Piece
83x54x28mm $2.20
130x68x41 mm $2.95
150x90x50mm $3.95
ABS Plastic with Aluminium Lid
83x54x28mm $2.25
130x68x41 mm $2.95
150x90x50mm $3.60
195x113x60mm $5.50
ABS Plastic Four Piece
155x200x65mm (ivory with black panels 
or all black) $14.95
190x255x80mm (all black) $19.95
ABS Plastlc/Alumlnlum Four Piece
150x80x38mm
150x80x58mm

$6.50
$9.50

Professional Quality RETEX Boxes

Moulded with two aluminium panels
Sloping Panel 375x120mm 
Upright Panel 375x 60mm 
Sloping panel 248x100mm 
Upright panel 248x48mm

$72.95

$49.95

Moulded ABS with aluminium face
and two position legs $41.95

Crimper for Modular 
Telephone Plugs
Handy tool for installing the new miniature 
telephone connectors. Not the usual plastic 
junk, this one is made of steel, for professional 
installers. Has built-in stripper blades to re
move insulation with guide to give correct 
length. Insert prepared cable into the plug and 
the jobs done in seconds! Spring loaded 
handle but has closing lock to protect blades.

$31.50

Computer 
Service 
Kits

Geoff has an excellent range of tool kits 
intended for computer servicing but ideal 
for any electronics professional. The se
lections of tools are based on those 
commonly used by service technicians. 
All tools are demagnetised. They come in 
a quality vinyl zipper case so you should 
never lose 'em!
CSK-4 contains • IC extractor for 8-16pin 
DIPs • IC locating tool • 3 claw holder (pearl 
catch) • 3.17 and 4.76mm slotted screwdriv
ers • 2 Phillips head screwdrivers • 4.76 and 
6.4mm nutdrivers • Reversible torque screw
driver • Spare parts tube • All in a vinyl zipper 
case 230x150x40mm $46.95
CSK-8 contains • IC inserter and pin 
straightener for 14-16pin IC's • IC extractor 
and pin straightener for 14-40 pin IC's • Pearl 
catch • Tweezers • 2 Phillips head and two 
slotted screwdrivers (3.17mm and 4.76mm) 
• Two nutdrivers (4.76mm and 6.4mm)
• Reversible torque screwdriver • All in a 
vinyl zipper case 230x150x40mm $52.95

CSK-12(see plc) contains • IC inserter 
for 8-16pin IC's • IC extractorfor8-16pin IC's 
• 30W soldering iron • Solder • Cutters • 
Tweezers • Pearl Catch • Wire cutter/ 
strippers • Spare Parts Tube • 3 slotted 
screwdrivers (3.2,4.0 and 6.4mm) • 3 Phillips 
head screwdrivers • 2 Nutdrivers • Revers
ible torque screwdriver • All in a vinyl case 
290x190x40mm $119.95
CSK-16 contains • 2 IC inserters with pin 
straighteners for 14-16 and 24-28pin IC's • an 
extractor with pin straightener for 14 to 40 pin 
IC's • Anti-static wrist strap • Desoldering 
tool • Soldering iron • Solder • Soldering 
tools (knife/brush, scraper/hook, fork/spike, 
heatsink)» Nippers • Cutters »All in a vinyl 
case 290x190x40mm $122.95
CSK-32 contains • Antistatic wrist strap 
• IC inserter with pin straightener for 8-20pin 
IC's • Extractor with pin straightener for 14- 
40pin IC's • A square IC (pin grid) extractor for 
44-84 pin IC's • Multiple extension screw
driver set with 3 Phillips and 3 slotted screw
drivers and two nutdrivers • Two torque 
screwdrivers All in a vinyl case 
240x155x40mm $127.95
CSK-64 contains • Antistatic wrist strap» A 
square IC (pin grid) extractor for 44-84 pin IC’s 
• Multiple extension screwdriver set with 3 
Phillips and 3 slotted screwdrivers and two 
nutdrivers • Two torque screwdrivers • 
Logic Probe and Pulser • 2 IC inserters with 
pin straighteners (8-20pin and 36-40pin) • An 
IC extractor with pin straightener for 14 to 
40pin ICs • 3pairs of tweezers • All in a vinyl 
zipper case 290x190x40mm $289.95

Sick of changing blown 
fuses? Then here’s the answer -
High Quality Potter & Brumfield Circuit 

Breakers. Single Pole, thermal operation. 
About the same size as a fuseholder 
(39mm x 16mm dia approx). Needs 
20mm square panel space. Snap in panel 
clip mounting. Reset button cannot be 
used as on-off switch. Visual indication of 
trip. Cannot be overridden. Approved by 
Energy Authority of N.S.W., ULetc. Avail
able in 3A or 5A rating for only $7.80each.

Parallel Printer Cables
Back in stock again in both lengths -1.8 
and 4metres - so why make your own? It’ll 
cost you more! 1.8m $14.95, 4m $29.95

Linear Data Books
We have a quantity of the very latest 
edition of the 3 volume set of Linear 
Data from National Semiconductor 
Volume 1 covers Voltage Regulators, 
Op Amps, Buffers, Voltage Compara
tors, Instrument Amps, Surface Mount. 
Volume 2 covers Active Filters, Analog 
Switches/Mux, A/D and D/A converters, 
Sample/Holds, Temp Sensors, Voltage 
ref’s and Surface Mount
Volume 3 covers Audio Circuits, Radio 
and Video Circuits, Motion Control, 
Special Functions and Surface Mount 
Volume 1 is $22.50, Volumes 2 and 3 
are $15.00 each P&P is $5.00 per 
volume (They're pretty massive books!) 
But Geoff’s in a generous mood so you 
can have the complete set for $45 
(P&P $10)____________________________ 

IEC Cordsets
Quality Australian made 2 metres long 

$7.50

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066
Telephone: (02) 4271676, Fax: (02) 428 5198.
8.30am to 5.00 pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add S5.00 to cover postal charges.
Next day delivery in Sydney add $5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value exceeds $10.00.

BEATRICE ST

GLADE5VUI 
BRIDGE

W
O

O
D FO

R C
H

IPS ... W
O

O
D FO

R C
H

IPS ... W
O

O
D FO

R C
H

IP
S

... W
O

O
D FO

R C
H

IPS 
W

O
O

D FO
R C

H
IPS... W

O
O

D FO
R C

H
IPS ... W

O
O

D FO
R C

H
IPS 

W
O

O
D FO

R C
H

IPS 
W

O
O

D FO
R C

H
IPS

BANKCARD. MASTERCARD. VISA. CHEQUES OR CASH CHEERFULLY ACCEPTED



THE M USICAL TECH

The Marantz Product Information Catalogue and Reviews are now available. Reserve yours by calling Marant2



‘For us the realistic reproduction of music is the essential promise' 
Saul B. Marantz



Silicon Valley 
NEWSLETTER.
Effort going into neural 
networks

Recognizing a human face or a 
familiar shape is routine for infants, but 
such tasks tie computers in knots. This 
failing has perplexed, even 
embarrassed, a generation of engineers 
whose machines have grown ever more 
adept at solving mathematical problems 
but still are virtually useless at solving a 
broad range of recognition problems. 
Despite intense efforts at solving these 
problems, conventional computers are 
basically no closer to recognizing, 
learning and adapting than they were at 
the dawn of the computer age more 
than 40 years ago.

A radically different approach to 
computing, called “neural networks,” 
could soon shatter this technical 
impasse. And that prospect has 
corporate America eager to exploit the 
technology in a host of products aimed 
at both military and business uses.

“We’re at an embryonic stage, but 
over the past year developments have 
been happening at a very impressive 
rate,” said Robert Hecht-Nielsen, 
chairman of San Diego-based 
Hecht-Nielsen Neurocomputer, an early 
leader in the field.

Neural computers are years away, but 
in the past six months a handful of 
companies, including Hecht-Nielsen has 
introduced neural software that enables 
conventional personal computers to 
tackle some tough handwriting and 
vision-recognition problems. Once 
neural hardware becomes available in 
the 1990s, these nets will, among other 
things, enable bank customers to talk to 
automatic teller machines and 
automobiles to pilot themselves, 
Hecht-Nielsen pedicts.

Loosely modeled after the brain, 
neural nets promise to exhibit human 
abilities to recognize patterns, make 
judgements about fuzzy information and 
learn by doing. Even conventional 
supercomputers are stumped by such 
requirements because they process 
information in a step-by-step way. They 
also seek a single “right” answer to a 
question and are programmed to discard 
answers that are roughly accurate.

Federico Faggin, of Synaptics
The brain, on the other hand, shares 

data simultaneously among billions of 
nerve cells, called neurons. Besides 
answering either/or questions, the brain 
also solves problems that turn on shades 
of gray, such as picking a man out of a 
crowd or discovering a small 
imperfection in a Coke bottle.

Astonishingly, researchers don’t even 
think this future generation of machines 
will require programming because 
they’ll rely on massive parallel
processing elements that resemble the 
brain’s collection of neurons. “These 
computers will teach themselves,” said 
Tom Schwartz, a Mountain View 
consultant who specializes in the field.

Excitement over the technology is 
tempered by the realization that it must 
still prove itself. “There’s a lot of 
promise, but no proof yet,” said 
Federico Faggin, one of the developers 
of the microprocessor and the head of 
Synaptics, a San Jose company that is 
developing neural net semiconductor 
devices to serve as the building blocks 
for full-fledged neural computers.

Faggin wants to relive his past - sort 
of. In the early 1970s, Faggin and other 
engineers at Intel developed the 
microprocessor, the so-called “computer 
on a chip” that changed the course of 
electronics and made the personal 
computer possible.

Now Faggin wants to do the same for 
neural nets: develop the basic 
processors that will open the way for 
engineers to build neural computers.

“The analogy with the microprocessor 
is relevant,” said Faggin, who founded 
Synaptics in San Jose 18 months ago 
with California Institute of Technology 
Professor Carver Mead. “But there are 

important differences. When we 
developed the microprocessor, we knew 
what a computer was. The 
microprocessor was using an old 
paradigm; it allowed us to build a 
computer more cheaply. “With neural 
nets, we are trying to develop a new 
paradigm for information processing. So 
we are further behind.”

Faggin’s model involves thousands of 
tiny processors, each working in unison. 
The success of Faggin’s effort - and that 
of others - to build a neural computer is 
critical to the future of this infant field. 
Without the hardware designed to fully 
exploit the uniqueness of neural 
software, it is unlikely that neural nets 
will ever attain the processing speed 
needed to solve many problems.

Faggin hopes to have neural hardware 
for sale within three years, but some 
pessimists caution that is could take 
even longer.

“A full-blown neural computer is 
way, way down the road - if ever,” said 
Lawrence Jackel, a scientist at AT&T’s 
Bell Labs, at a recent conference on 
neural nets.

New etcher for 
sub-micron silicon

Applied Materials has announced a 
key new dry-etching system which will 
ensure that semiconductor manu
facturers will be able to continue to 
shrink chip dimensions well into the 
1990s. The company’s new Precision 
5000 Etch system is designed for 
low-pressure reactive ion etching (RIE) 
of single-crystal silicon, a process that 
has proven difficult to control.

Single-crystal silicon is the purest of 
base materials used in the 
semiconductor industry. But despite the 
advantages of its purity, the material 
has proven difficult to work with in 
conventional processing systems.

The Precision 5000, however, creates 
a magnetically enhanced ion plasma 
which is achieved by applying a 
magnetic field to increase the plasma’s 
ionization and dissociation efficiency. 
When combined with Applied’s 
advanced CVD chemical vapor 
deposition system, it has proven 
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possible to etch sub-micron features into 
the single-crystal silicon while 
maintaining smooth sidewalls and round 
bottoms which are essential in 
producing advanced circuits.

“The Precision 5000 Etch provides 
enabling technology to the industry’s 
advanced silicon etching requirements. 
It incorporates the reliability, flexibility, 
and contamination control needed to 
produce advanced semiconductor 
devices,” according to Peter Hanley, 
general manager of Applied’s Etch 
Products Division.

The system will carry a price tag of 
$US800,000 to 1.3 million, depending 
on options.

Tandy had outside help 
with erasable CD

When Tandy announced that it had 
perfected a new technology to record 
music and data on compact discs, 
competitors were stunned. But skeptics 
were quick to question Tandy’s claim 
that it had developed the leading-edge 
technology on its own.

The skeptics were partly right. Tandy 
has confirmed that the basic technology 
to be used in its erasable, optical CD 
player was developed by a tiny firm 
called Optical Data of Beaverton, 
Oregon.

For the past two years, Tandy had 
talked with Optical Data about a shared 
approach to designing an optical-disc 
device that could write, erase and 
rewrite data. Several companies 
worldwide, including Sony of Japan and 
Maxtor of San Jose, have been working 
for years on this same problem. But 
whereas Tandy hopes to produce a 
recordable CD player, priced under 
$500, these other firms are 
concentrating on devices that store data 
for powerful, office computer networks.

Indeed, Maxtor has already

WITH ADDED CARBON 
BLACK

How the erasible CD stores data. 

introduced what industry observers 
believe is the most powerful erasable 
optical storage device yet, capable of 
storing one gigabyte of data per 
5.25-inch disk. Sony already offers a 
similar device that stores up to 650 
million characters of data and costs 
$2,000 to $3,000 in large quantities.

Optical storage technology relies on 
lasers to “read” holes or bumps on a 
disc, which are converted into “bits” of 
data. Dye-polymer technology is based 
on changing the look of a disc’s surface 
using a laser’s heat. Optical Data is one 
of the pioneers in this technique.

“We’re acknowledging that Optical 
Data developed a dye-polmer technique 
similar to the one we’re using,” said 
Mike Grubbs, director of marketing at 
Tandy Electronics, Tandy’s engineering 
and manufacturing arm, who confirmed 
that Tandy has agreed to licence Optical 
Data’s technology. “But our work was 
done independently, in our own lab, 
and it is critical to achieving an erasable 
CD device.”

Tandy won’t elaborate on its CD 
technology. Grubbs considers the most 
critical feature to be the internal 
structure of the CD platters, which he 
described as the company’s “secret 
sauce.”

To record information, he explained, 
a laser heats up the platter. That causes 
a special layer on the platter to “bump 
up.” The bumps can be detected by 
sensors in conventional CD audio and 
DC-ROM players.

When thermally “erased” - Tandy 
won’t say how this is done - the bumps 
disappear, Grubbs said. The process of 
recording and erasing can be repeated 
over and over again.

VLSI and Hitachi to 
share ASIC know-how

In a deal some analysts fear once 
again allows a Japanese chip giant to 
acquire key US semiconductor 
technology from an undercapitalized US 
chipmaker, VLSI Technology in San 
Jose has entered into a joint ASIC chip 
venture with Hitachi.

Under the terms of the agreement, 
VLSI will provide Hitachi with its 
state-of-the-art cell-based custom chip 
design technology. (Gate arrays were 
not included in the deal). In return, 
Hitachi will provide VLSI with its 
manufacturing expertise. Both 
companies will also be producing some 
of each other’s chips sold to customers 
in the other firm’s domestic market.

According to VLSI, the two firms will 
co-operate in modifying Hitachi’s 

manufacturing technology to make it 
compatible with VLSI’s advanced chip 
design tools. VLSI will implement the 
new process in its wafer fab facilities in 
San Antonio, Texas, while Hitachi will 
build a new plant in Japan that will use 
VLSI’s design tools in conjunction with 
the new manufacturing process.

On the surface, the deal would seem 
like another example of a Japanese firm 
acquiring US technology, only to turn 
around and muscle its way into 
becoming a leading supplier in a key 
new market through competitive 
pricing.

But VLSI president Al Stein and 
Hitachi vice president William Gsand 
quickly disputed these charges. For one, 
to make sure it would not be giving 
away all of its trade secrets, VLSI is 
only providing Hitachi with the design 
tools for ASIC chips, not the critical 
source codes which contain the 
instructions that enable the design tools 
to greatly automate the chip design 
process. Without the source code, 
Hitachi will not be able to modify the 
design software.

The VLSI-Hitachi deal is seen by 
most industry observers as part of the 
continuing trend in the industry toward 
the formation of alliances, particularly 
between US and Japanese firms. “There 
is a massive restructuring in the 
semiconductor industry under way, and 
the general trend is that in order to be a 
world class supplier in the 1990s, you 
are going to have to have a global 
presence,” explained analyst Andrew 
Phophet at Dataquest.

Sematech gets green 
light

Sematech, the US chip industry’s 
manufacturing research consortium, 
cleared an important hurdle recently 
when it signed an agreement with the 
Pentagon to guarantee it some $100 
million in annual subsidies for the next 
five years.

Sematech chairman Sanford Kane, a 
top IBM semidonductor executive, said 
the agreement was signed after clearing 
several bureaucratic hurdles had having 
Sematech’s plans approved by the 
Pentagon’s science review board.

Under the terms of the agreement, 
The Pentagon will be allowed to use 
any of Sematech’s technology and give 
it to defence contractors, even those 
firms are not Sematech members 
themselves. However, the defence 
contractors will be limited to using the 
Sematech technology for the production 
of military-type components. 0
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Can’t Find It?

been specially designed to hold and protect 12 of your 
valuable magazine collection in the easy clip-on fastener1 
wires. /

Please send me............ binders @ $8.00 each = $............
PLUS postage and handling @ $2.00 each = $............

For.................................................... TOTAL $............
(Magazine Name)

□ I enclose my cheque/money order 
(with this form in an envelope) for $............

Charge by [J Bankcard [J Mastercard
□ American Express [J Visa with $............

(10% Discount for orders of 6 or more)
Card No. Expiry Date /
m i i i i i i i i i i i i i
Signature.........................................................................................

(unsigned orders cannot be accepted)
Mail Post Free in Australia to:

Freepost No. 4
The Federal Publishing Company

P.O. Box 227
Waterloo, N.S.W. 2017

THE ALL AUSTRALIAN J 
MUSIC MAKERS' MAGAZINE

THE MAGAZINE 
EOR 

MUSIC-MAKERS
Taking you behind the 

scenes of the exciting world of 
today’s music making.

J ? > * ? #

MAGAZINE
Name:..........................................................................................

Mr/Mrs/Ms/Miss Initial Surname

Address:.......................................................................................

.......................................................................Post Code.............

Date of Order: / / Telephone^ )....................

For: Musicians, Road Crews,
Recording Engineers, Lighting People,

Managers, Promoters and anybody 
interested in what goes into 

today’s music-making.
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AND PLEASUREMAGAZINE
Available monthly at your newsagent or subscribe now by phoning (02) 693-9517 

or 693-9515.

Do computers play 
any part in your 

life?
If they do - or if you just want to 
find out about them - don’t miss 

each month’s issue of

A magazine for all computer users and enthusiasts, Your Computer 
has something for everyone — topical features on all aspects of the 

computing world, expert reviews of the latest software and hardware, 
up-to-the-minute information for business people, and even games 

and advice for hobbyists.

NEWS
Your Computer brings you all 
that’s interesting, innovative 
and inventive in the 
microcomputing world — news 
of products, plans and politics 
to keep you up-to-the-date 
with what’s going on in this 
fast-moving industry.

REVIEWS
The latest machines and 
software from all the computer 
manufacturers are reviewed 
each month in Your Computer. 
Keep informed about what’s 
available, and use our reviews 
to help you assess which 
products are right for you.

TUTORIALS
Your Computer's tutorials include 
regular series on such popular 
subjects as the BASIC 
programming language and 
dBase II, probably the 
biggest-selling database 
program of them all. Written by 
such well-known industry 
experts as Les Bell, they're an 
invaluable aid to learning how 
to make computers work for you. 
PROGRAMS
Your Computer regularly publishes 
all kinds of programs written 
by both professional programmers 
and readers, and ranging from 
games to business uses, utlitities 
to additions and alterations to 
well-known programs.

All Your Computer's articles are 
written in everyday English, 
not computer jargon, so even if 
you’re a beginner there’s 
something for you in every 
issue. And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 
exciting world of computing.
Your Computer is going to cost 
you a lot less than its 
overseas rivals — and 
provide you with the latest 
information on the computer 
scene in Australia at the 
same time. Look for it every 
month at your newsagent.



This man isn’t a
computer expert,

yet he chose a UNI-X
CompuPak

kit - and
assembled it

in one 
night!

from

$892
Including Tax. 

At this price

Bangs per buck

and the
experts 
agree 
with his 
choice.

Australian Personal Computer 
have now proved what our 
customers have known for years
Processor.

■UOu.v 
NEC The Unr-x contains a NEc'va'o 
™nu!actured by Sony. 201

a VZo'mmnO al I

4*£;£s'a'^ 

' performance even on tbishcto<* ra^l™ 
■go. of fb. V20. 

L. machines

No, he’s not a genius, but 
he’s brilliant at spotting great 
value. Like many of us, he’s 
realized that a personal 
computer is invaluable, yet 
the price tag for a 
professional unit has always 
been a little beyond his 
reach. Until now.

Quite simply the UNI-X 
CompuPak kit contains all the 
major componentry of a top 
quality Industry standard 
computer, in an unassembled 
form. You save the dollars 
and increase your 
knowledge, by putting it 
together yourself.

UNI-X also provide a 
National Warranty through 
Honeywell Ltd, a professional 
network of expert backup and 
service.

□ Dual Frequency TTL
Monitor (Green or Amber)
includes tilt and swivel 
base.

□ Top quality Japanese 
Disk Drive.

□ 150 watt switching power

Perfo
Th®J•

I is fastest overall, providing a 50 per । 
cent boost over the Technology Inter- •

I face due to the V20.

The complete Super 10 kit 
contains:
□ Super — 10 mother board 

4.77/10MHz, plus V-20 
chip (very fasti)

□ Colour graphics adaptor 
card.

□ Multi I/O Card-Serial/ 
Parallel Ports, Games Port, 
Clock, calendar, Floppy 
Controller.

Display

Bangs perAuck — ¡ust one way ol comparing the relative merits of these seven 
ultra cheap clones The lighter shading denotes pnce (m thousands ol dollars! and 

BT ,he shading a performance index See Table 3 for more details (Machines 
jrordirfrom left to right arein/ina. MicroDOS Commodore. 
JJni x^ifonKS and Technt ,

As you miphl «spool, the 
I sell Unix comes up trumps «nth l«w I 

cost and relatively hijh performance-

Specifics.

i Sine^ \

timer. 8265 PP■ '“ mponents. m»

\ reducecosts_^^^j»^|^^Pw’

supply.
□ High tech flip-top case.
□ Complete set of 

accessories.
□ AT style keyboard.
□ Industry standard — runs 

all IBM software.
□ Assembly manual
□ Utility Disk.
□ All upgrade options 

available.

Ring PATRICK SIMONIS 
(07) 356 7866 right now.

UNI-X S CompuPak
Phone (07) 356 7866 
Dealer enquiries welcome 
Phone (07) 356 8311

UNI-X CompuPak Division, 16-20 Edmondstone St. 
Newmarket. Queensland 4051

... see for yourself in the full 
Report in the October ’87 issue, or 
ring us for a copy.
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(ompntt Disc Reviews ..
WX MOZARTras®..» »i« «s» a «w

MOZART
Transcriptions of operas for wind 
instruments
The Magic flute
Don Giovanni
Maurice Bourgue wind band
Pierre Verany PV 787033
Playing time: 63 min 47 sec.
PERFORMANCE

123456789 10

SOUND QUALITY

Here is Mozart with a difference - a 
new sound to operatic selections, played 
by wind ensemble. This form of playing 
was quite fashionable during the last 
quarter of the eighteenth century and 
first quarter of the nineteenth centuries, 
as it was a very good way of introducing 
this kind of music into certain bourgeois 
salons and kiosks. Otherwise this form 
of music would never have been heard.

Nearly all the composers of the time 
wrote music of this type, but not much 
has been recorded. Many great works 
have been transcribed for wind band 
and those represented here are consid
ered to be the best made by transcribers 
of the time soon after the first perform
ance of the works.

On first hearing, being used to this 
delightful music played by a large or
chestra, you are aware of a rather 
restricted dynamic range and a lack of 
orchestral sparkle, but this music is in a 
different category and should be re
garded as such. It just happens that the 
tunes are all very familiar!

The wind playing here is extremely 
sensitive and delightful in its own right; 
to improve the balance the transcribers 
have added double bass and glocken
spiel where necessary.

The sound is well balanced and clean.

It does have a slight hole in the middle 
space-wise, but overall is very pleasant, 
satisfying and extremely well per
formed. If you enjoy both Mozart and 
music for winds, you will be well satis
fied with this Disc.

SCHUBERT
Piano Quintet in A, D.667
“The Trout”
Der Hirt Auf Dem Felsen, D.965 (The
Shepherd on the Rock)
The Nash ensemble with Felicity Lott 
(Soprano)
IMP Classics PCD 868
Playing time: 56 min 45 sec
PERFORMANCE

123456789 10

SOUND QUALITY
123456789 io

Schubert wrote the “Trout” during a 
walking tour in upper Austria with his 
companion Michael Vogl. The year was 
1819 and while staying at Vogl’s home 
town of Steyr, which was set in magnifi
cent countryside, they met Sylvester 
Paumgartner.

Paumgartner was a wealthy mine 
manager and amateur cellist, who held 
regular chamber music concerts at his 
house. He asked Schubert to write a 
piece for one of his gatherings and that 
it should contain a movement based on 
Schubert’s song “Die Forelle” (“The 
Trout”) written 2 years earlier.

The result is this most famous of 
Piano Quintets, and coincided with one 
of the happiest times of Schubert’s life, 
representing a climax - his first mature 
instrumental work.

There are slight differences here from 
the usual version of this work, as the 
performers on this recording are using 

the URTEXT edition of the music.
“The Shepherd On the Rock” was 

written in 1828 for the Soprano Anna 
Milder-Hauptmann who was the first 
Leonore in Beethoven’s “Fidelio”. The 
work features a brilliant clarinet obli
gato and in the hands of the performer 
here is a real delight.

The recording is extremely good with 
a fair amount of ambience and will de
light the most fastidious Schuber fan.

I certainly enjoyed the double bass in 
the opening of the “Trout” though at 
time I felt the balance was slightly hole- 
in-the-middle. The “Rock” sounded a 
little further away but the blend of so
prano and clarinet left little to be de
sired. Excellent value at $19.95.

ROSSINI
Operatic Arias
Scottish Chamber Orchestra
Raul Gimenez - Tenor
Conducted by Michelangelo Veltri
Nimbus Records NI 5106
Playing time: 61 min 33 sec
PERFORMANCE 

123456789 10

SOUND QUALITY 
123456789 10

Here is a magnificent release of rarely 
heard Rossini operatic arias which 
should delight all opera baffs. They are 
as follows:
Tancredi
1. Pensa,pensa, che sei mia figlia
2. Oh Dio! Crudeli... Ah! segnar 
invano io tento
La Pietra del Paragone
3. Oh, come il fosco impetuoso nembo 
ci separo... Quell’alme pupille
Otello

continued on page 140
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Recording Australia’s Oral History — 4

Ready, Set, Go!
Now that you have assembled all the 
equipment, the time has come to learn how to 
use it. In this and the next month’s article, the 
author talks about putting the equipment to 
work.

by JIM LAWLER, MTETIA
Home recording of oral history is an 

entirely new hobby, and there are as 
many ways to do it as there are people 
doing it! Just what kind of material you 
finish up with will be entirely your own 
affair. Your imagination will dictate the 
kind of programme you will make - I 
can only give you advice about how to 
make it.

The primary object of recording oral 
history is to make the stories of the past 
available to a wide and future audience. 
This has to be done in a way that makes 
it easy for the listener to absorb. It’s 
one thing to listen to the stories live and 
quite another to hearing them played 
back from tape. Ten to fifteen minutes 
at a time is about all that most people 
can take of even the best of speakers.

If you listen to radio you’ll notice that 
most items last no longer than about 5 
minutes without a definite break in the 
flow of material. In a programme like 
the ABC’s Science Show, a thirty 
minute discourse on a single subject will 
be broken every 4 to 6 minutes with a 
bit of music, sound effect or a few com
ments from the presenter.

The overall length of any story you 
commit to tape will be governed by the 
content, and the way in which the story
teller presents it. It is good if this fits 
into about 15 minute segments, with 
one or two breaks within that time. 
Otherwise, you can cut the story up into 
15 minute episodes, each with front and 
back titles so that the listener has a 
clear point at which to break his atten
tion.

Think of it this way. If you want to 
read a history book, you would find it 
hard to concentrate on a facsimile copy 
of an ancient handwritten scroll. A 
printed copy of the scroll would be 
easier to read, and a version cut into 

pages would be easier still. Your tape 
has to be a modern version of a book, 
easy to pick up and put down, and as 
clear to the ear as a printed page is to 
the eye.

I mentioned in an earlier instalment 
that I was lucky enough to have been 
trained in radio production by the 
ABC. This has given me an apprecia
tion for their professionalism, and a 
target to aim for in my work. Long ex
perience has taught the ABC how to 
make “easy listening” programmes, and 
if we copy their ideas we must finish up 
with material that will do justice to both 
our subject matter and our listeners.

In these articles I have used the word 
talent quite often, to describe the per
son who is delivering the talk or inter
view. This is a common radio and TV 
term and is one that is hard to avoid 
when writing in a general sense about 
the people who provide the material for 
radio or television.

When recording with a hand-held mic, holding it with a couple of loops of 
cable will generally minimise handling noise.

It’s a generic term for the folk in 
front of the mike or camera. It doesn’t 
mean they can sing or dance especially 
well, but only that they can provide the 
material that we, the producers, can 
make use of. So your talent is anyone 
who will talk into your mike, and I’ll 
use the word in that sense for the rest 
of this article.

Selecting a format
When you have chosen the speaker 

for your programme, you must decide 
about where and how they should be re
corded. If the talent has a strong voice 
you might choose to record outside, in 
an environment appropriate to the 
theme of the programme. This has the 
advantage of authenticity, but leaves 
you with no control over the back
ground noises on your tape.

Wind noise is particularly hard to 
avoid when recording out of doors. A 
wind shield helps, but is never 100% 
effective.

On the other hand, a subject who is a 
bit shy or timid is much better handled 
in the studio, or at least in a private 
outdoor situation.

In either case the talent must be put 
at ease before the session starts. This is 
best done by talking generally about the 
subject to be covered. Try to set some 
limits to the range of material, but be
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OARTS trainee Frankie Pettman (left) putting her recent training in oral 
history recording to good use, by capturing for posterity the reminiscences of 
her long-time friend Wyn Clayton.

careful not to be too restrictive. If you 
get too much material this time, file it 
away and perhaps make another story 
from the surplus at a later date.

If you are going to interview the 
speaker, you will already have your 
questions formulated. You can talk 
around the subject before you start so 
that your talent knows the general out
line of the programme. But the one 
thing you should not do is reveal the 
actual questions beforehand. This leaves 
the talent wondering about when a 
particular question will come up, and 
gives him time to think about the an
swers. It often results in stiff, stilted 
replies that lack vitality. The spontane
ous reply to an unexpected question is 
much more natural and pleasant to lis
ten to.

The choice between an interview or a 
talk can be a difficult one. Many old 
folk with an interesting story to tell 
become tongue tied when faced with a 
microphone. They will talk freely and 
fluently until the mike appears, then 
freeze up and can’t remember beyond 
the end of the next sentence. In this 

event an interview is the way to go. 
You can prompt the speaker’s memory 
by careful questioning, then later edit 
out all but the important leading ques
tions.

Another way to put a timid speaker 
at ease is to use a lapel microphone. 
Most people soon forget they are 
“wearing” a mike, and it’s out of sight 
unless they look down. Usually, it’s not 
the idea of making a recording that 
worries people but the sight of the mi
crophone being held under their nose.

The “Talk” is the way to capture the 
speaker who likes to tell stories and is 
not fazed by a microphone. In fact, 
many of these kind of people love the 
mike and are often hard to stop once 
they get going. All you will have to do 
is to introduce them and their subject, 
then stand back and let ’em rip!

Even those speakers less enthusiastic 
about recording their stories will need 
no prompting once their story starts to 
roll. The secret is to make them feel 
comfortable with what they are doing.

One thing to avoid like plague is fum
bling with your equipment as you begin 

your session. If you are untangling a 
mike cable, or trying to fit new batteries 
into a difficult space, you won’t be re
laxed and neither will your talent.

Get all the technical details cleared up 
before you leave home. Test the mike 
and recorder with new batteries and a 
new cassette. Make sure you have a 
notebook and a pen that writes. Wind 
the cassette back to the start; carefully 
coil the mike cord around the recorder; 
only then put on your hat and coat and 
go to meet you talent.

A lot of the best stories are told 
around the bar in the local pub. (Don’t 
laugh - I’m not talking about that kind 
of story!) It’s an unfortuate fact that 
Fourex tongue oil (or Fosters if you live 
south of the Gold Coast) is so effective 
in starting the tales flowing. The trouble 
is that both the Fourex and the stories 
are hard to stop once they get going.

If you start recording in the bar, 
make it a short session. If a drink is 
necessary to loosen up your talent, I 
would suggest that you take both the 
talent and the bottle home with you. 
That way you can control them both 
and assure yourself of a more usable 
tape. Of course, it goes without saying 
that a bottle is a last recourse. You 
should never use the promise of a drink 
as a lure to your talent; only to put 
them at ease once the session is about 
to start.

Looking for talent
The answer to the question “Where 

do you find your talent?” is quite sim
ply “Everywhere!”

I left the Public Service some fifteen 
years ago, and when I return to the of
fice to visit old friends, the new staff 
wonder who is the wrinkley that seems 
to know so much about the old days. 
And I’m only in my late 50’s! If a 70 
year old ex-public servant went back 
how much more interesting his story 
would be.

You will find a lot of talent among 
the soon-to-retire staff in your office or 
factory. The head printer of the local 
newspaper will talk about the days of 
linotypes and rooms full of the clatter
ing machines with their waving arms 
and pots of molten metal. Say EATOIN 
SHRDLU to an old inky and his eyes 
will mist up, and out will come a stream 
of stories that will keep your recorder 
busy for hours.

If you look around, you might come 
across an ex-tram driver who remem
bers the Melbourne cable trams in the 
thirties. Or more recently, the fabled 
Bondi Tram. Old train drivers are usu
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ally good for a yarn, especially those 
who drove steam. I remember one train 
driver who retired from mainline steam 
to drive a one-car rail motor on a short 
Victorian branch line. He liked to ride 
with his passengers and talk to them 
along the way; he felt too isolated in his 
big express locomotive. He died before 
tape recorders were common, but what 
a story he would have put down.

There is a lot of interesting material 
to be gathered from retired professional 
people. The formal history of medicine, 
architecture, education or banking is 
fairly well documented, but not so the 
informal history. My father-in-law was a 
bank manager in Western Australian 
country towns in the 30’s. I wish now 
that I had recorded some of his tales of 
the Depression on the land when I had 
the opportunity. It’s too late now for 
me and that story, but not for you and 
yours.

Former Electronics Australia Editor 
Neville Williams has often written about 
the early days of radio in Australia, 
when he was employed by one of our 
fledgling radio manufacturing compa
nies. Neville’s writings might be too 
technical to rate as popular oral history, 
but I am sure that he could talk about 
the same period in a way that would be

ELECTRONIC 
BROKERS 

AUSTRALASIA 
TEST EQUIPMENT 

Australia’s largest range of 
secondhand: 

Hewlett Packard 
Tektronix 
Marconi 

Solartron 
Boontoon 

BWD 
Bruel & Kjaer 

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 

of valves, coaxial connectors and 
test accessories. Repairs and service 

to all makes and models. 
All types of equipment bought and 

sold. 
WE TRADE ALSO! 

Calibration facilities available. 
Screened room and Vibration 
measurement systems for hire. 
Communication equipment, 
Scanners, Mobile Phones and 

accessories, Ham gear.

Cnr. Barry St. and Brunsdon St. 
BAYSWATER 3153 VIC.
(enter from Brunsdon St.) 

TELEPHONE (03) 729 0455 
Mobile Phone 018 312 203

Author Jim 
Lawler 
snatching some 
hurried 
comments from 
the guard of a 
Tasmanian 
Transport 
Museum rail 
motor, before it 
departed on a 
run. By leaving 
the tape 
running, he also 
secured some 
atmospheric 
sound effects.

of interest to everybody. Or perhaps the 
Serviceman could talk about servicing 
during the thirties. I recall his story of 
the sausage antenna that is a gem of 
early radio history. (See EA, January 
1968, page 60.)

A lot of your material will be dictated 
by where you live. A country town or a 
fishing village will surely have a number 
of old characters with fascinating stories 
to tell. And in that kind of locale they 
should not be hard to find. On the 
other hand, “characters” are scattered 
thinly in big cities and you might have 
to look harder for them. But they are 
there, and most of them are worth find
ing.

There is simply no end to the stories 
that make up oral history. You can 
even start with your own story. I have 
not yet recorded my tales of childhood, 
but I will. I can talk about the Mel
bourne Centenary Celebrations in 1935; 
Scott and Black winning the MacRob- 
ertson Air Race in that year; the 1937 
Polio epidemic. I’ll have something to 
say about Public Health and Industrial 
Safety in the 1930’s. I can well remem
ber Black Friday, 13 January 1939. And 
I even have some home front stories 
from the war years.

I have never done anything spectacu
lar, but my accumulation of trivia will 
make quite an interesting tape - when I 
get around to it. In the meantime, I’m

too busy working on other people’s oral 
history.

Next month I will give you some tips 
about handling the equipment for 
recording and editing. ®

FOOTNOTE
In this installment of my series 

“Recording Australia's Oral History”, 
we used a picture of Frankie Pettman 
and Win Clayton, two longtime friends 
with an interest in the stories of long 
ago.

Years ago, Win had developed an 
Oide Worlde English garden at remote 
Port Davey, south western Tasmania, 
and Frankie had spent many happy 
summer holidays helping her tend the 
foxgloves and snapdragons.

After finishing her OARTS training, 
Frankie realised that Win's garden 
would make a good subject for an oral 
history story. Our photo was taken as 
Frankie strolled with Win in her “new” 
garden at Franklin, south of Hobart and 
far from the Port Davey garden that 
started the exercise.

Sadly, Frankie Pettman died on May 
25th while her story was still being edit
ed. Her friends will complete the edit
ing and entrust the tape to Radio 
7RPH, where Frankie was a volunteer 
reader and enthusiastic supporter.

Jim Lawler.
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SAVE ON LETTERS
We're clearing out our stocks 
of Amical Panel Lettering. 
Here's your chance to save 
nearly one third off normal 
prices. Each pack contains 
hundreds of words, letters, 
numbers and symbols. 2.3mm 
high. Hurry - stocks won’t last 
long at these prices!

Black letters: Cat N-1804

Was $9.50
NOW *6®°
White letters: Cat N-1806

Was $9.50
NOW »6®°

Etch Resist Pen

AUGUST IS SOLDERING 
SPECIAL MONTH!

Remember the pen we used 
to sell? We stopped selling 
it when we found out the 
resist was a deadly poison 
(others still sell it!). The 
DATAK etch resist pen is a 
non-nasty, highly effective 
way to make one-off pcb’s.
Cat N-5180

Adjustable 
Temp Solder 
Station
Pro quality at hobbyist price! 
Dial the temperature you want 
to protect sensitive com
ponents. Cat T-2000

Mini Iron
Super slim 6W 12 volt iron, 
ideal for delicate work on 
pcb’s etc. Even use it on the 
car wiring! Cat T-1920

Was $19.95, 
now *14®®

Datak 
Burnishing 
Tool: Save $3
You'll need one of these if 
you're at all serious about 
making PCB's. Cat N-5715

Was $10.95

Normally $129 
NOW ONLY *99"

15W Mains 
Iron
A great little general purpose 
iron - ideal for the hobbyist 
and the technician. Even has 
soldering hints! Cat T-1310

•^NOW1?95 
Datak Circuit 
Fix It Kit: Save 
$13
Eventually, you'll get a PCB 
that's RS. Fix it with Circuit 
Fix Kit. Pure Copper traces & 
donuts with adhesive back
ing, ready to repair a pcb or 
modify a new one. Great for 
developers too. Cat N-5900

Our range of DATAK products has 
proved enormously successful: 
small wonder, this quality 
product, made In USA, makes 
virtually every aspect of PCB 
making a breeze. Below are just 
some of the DATAK products - 
many reduced to tempt you to 
try them!

Dry Transfers
DATAK make some great 
transfers. To whet your 
appetite (no, Lucretia, you 
don't eat them) here are 
two. And we've reduced to 
price to make you even 
hungrier! Assortment: Con
tains one sheet from 17 dif
ferent types. Very handy.
Cat N-5766

Was $19.95
NOW *16"
Targets: PCB targets & 
crosshair registration 
marks. Cat N-5820

Was $7.95 NOW *4" 
Datak Contact 
Frame:
Save $6
Yep, you'll need one of 
these too. If you're serious, 
that is. Beats the old sheet'o 
glass and two books routine 
anytime. Cat N-5710

Was $35.95

WOT? THEY’VE 
STOLEN THE 
STORE?
Don't panic! It's closer than you think! Many Dick Smith Elec
tronics stores are being up-graded at the moment - we think 
you'll like the changes. Some are even moving to larger pre
mises close by. These stores have recently, are in the process 
of, or will shortly be moved, moving or moving.

Melbourne City
WAS 291-293 Elizabeth St)

NOW Shop 1, 399 
Elizabeth St.

Ph: (03) 326 6088

St. Marys
WAS AT DARLINGTON 

Main South & Flagstaff Rd's NOW 1267 Main 
South Rd, 

Ph: (08) 277 8977

MELB. CITY

We've moved

30 Watt Iron
Look at the price: it's crazy! 
You'd be crazy to miss this 
one: 12V, 30W iron for general 
work. Cat T-1910

now *49“

We wer« hereRT
We've moved

TO CITY

Usually $9.95 
NOW *5”

Was $22.50
NOW *19w

Resist These Rargains? 
Unlikely!
Datak quality resist products to make your PCB making a 
breeze. They’re also refills for the Datak PCB kit.

Bondi Junction
WAS Oxford & Adelaide St's

NOW 2 Denison St, 
Ph: (02) 387 1444

We were here___ \

We've moved tow
Solder On!
Hobby packs of solder are so 
convenient. Why buy a roll 
when you don't need a roll? 
60/40 Electronic grade solder 
in two sizes.
0.71mm (22g) - contains 
approx 9 metres solder.
Cat N-1636
1.25mm (18g) - contains 
approx 4 metres solder 
Cat N-1638

Don’t Forget 
Your Portasol!
Especially if you're out of 
reach of a power point or bat
tery! Butane powered iron 
goes where you go, equivalent 
to 10-60W iron. Handy!
Cat T-1370

Both one low 
low price: Only

NEW! "Savbir
Copper Loaded 
Solder

Last Year Sold 
For Near $60 
Now Only *39“

And The 
Stand?
Stop your iron becoming a 
dangerous weapon on the 
bench. Heavy cast base and 
spiral spring hold the Iron in 
place. Suitable for mains irons 
to about 50W. Cat T-1302

ONLY *7"

Developer
N-5905
Was $11.95

Now $9.95

Resist 
N-5907
Was $18.95

Filter 
N-5711
Was $10.95

Now $15.95 Now $6.95

Pos/Neg Film 
Refills
Photo-sensitive polyester film 
suitable for laying out pcb pat
terns in pos or neg format. 6 
sheets 125 x 150mm.
Cat N-5705

Film Process
ing Chemical 
Pack
Film developer and fixer pos/ 
neg film, or for replacement 
pack for PCB kit. MBSm 
Cat N-5909 +

Was $18.95
NOW *15”

Was $11.00
Now *9“

HEADPHONES FOR ALL
TASTES...
BARGAIN:
Our $9.95 bargain 
headphones are hard to go 
past. Especially at $6.99! Suit
able for walkie stereos, radios, 
etc.
Cat C-4130

A little copper in the solder is 
a highly effective way to 
lengthen soldering iron tip life. 
The new SAVBIT solder con
tains just that! 0.71mm (22g) 
solder in 200 gram roll - lasts 
for ages! Cat N-1621

*7“ roll

Ionize It!
We've sold thousands of negative ONLY 
ion generators to delighted users
all over the country. Maybe you •nU95 
could use one too? Cat Y-9000

QUALITY:
If you're looking for outstand
ing performance, look no 
further than the famous 
Sennheiser HD-40's. Your ears 
will say "thanks!"
Cat C-4120 f

M295

NOW AVAILABLE AT ALL STORES - OR CALL
TOLL FREE: (008) 22 6610 
FOR HOME DELIVERY!

Penrith
WAS High & Henry St’s

NOW Cnr High & 
Riley St’s

Ph: (047) 32 3400

Penrith

We've moved to here

High St. “J

Hsnry SI.

Why Put Up With Fuses?
Fuses are passe. Why muck around in the cold and dark look 
ing for fuse wire - just press a button and power is restored! 
Our circuit breakers fit most modern switchboards (Federal 
type) - and look at the range!
8A P-5908 

10A P-5910
15A P-5915
16A P-5916

20A P-5920
30A P-5930

WERE $12.95 NOW ONLY $995ea
Expect to pay near $14 elsewhere for 
equivalents!

SÔUNDS ÙÔOD TÔ YÔU .
Quality Magnavox Speakers for replacement in existing 
enclosures or building new designs. Compare the value, com
pare the prices, compare the savings!
WIN WOOFER Cat C-2052
Normally $39.95 NOW $29.95 /^1
8IN WOOFER Cat C-2054 

Normally $29.95 NOW $19.95
8IN TWIN CONE Cat C-2082 

Normally $29.95 NOW $19.95

Don’t Get Cross - Cross Over
Two and three way crossovers suit above speakers to a "T” 
(should than be an "X"?) Two way crossover at 3kHz, three way 
at 1.5kHz and 5kHz. Both suit 8 ohm impedance. —

2 Way CatC-2512$15.00 /WgB,
3 Way Cat C-2513 $19.95

dickí^Smith
ELECTRONICS



YOU'LL READ THE BOOK .
Get into brainfood at your nearest Dick Smith store: there’s 
books for every aspect of hobby electronics!

Electronic 
Projects for 
Photographers
Combines two great hobbies in 
243 pages of great ideas to make 
photography easier 
and better.Cat B-1740 r--_

Laser 
Technology
They're part of our Ilves - 
but still mysterious and 
misunderstood. This one 
will tell you what you 
need to know!
Cat B-ISeijiggg

Learning 
Electronics

AND GET THE PICTURE!
Dick Smith Electronic» is the one place for all yourTV 
reception needs — from the antenna to the TV plug and 
everything in between.

UHF/VHF Log 
Periodic
Wide bandwidth, top 
performing antenna, even for 
fringe areas. Why put up two 
antennas when one'll do the 
job (probably better!) - 
Cat L-4051

Bugging and 
its Prevention
Magazine-style book 
chocka with info on 
bugging and its 
prevention. At this low

Theory
25 great projects to 
build for fun Good 
reference book, too

Bargain 
Trannies

Quick! Nicad 
Bargains 
While They 
Last!
You'll be better off with 
rechargeable Nicads! And 
you'll be even better off this 
month while we clear excess 
stock. Brand new, prime spec 
Toshiba NiCads and throw
away prices!
"AAA" Size (180mAh) 
Cat S-3350 Was $4.95

NOW $3.75
"AA" Size (500mAh) Cat S-3351 

Was $4.75 NOW $3.95
"D" Size (1200m Ah) Cat S-3353 
Was $11.95 NOW $9.95
Hard-To-Get- 
Types, Too!
True 9V (beware of other "216" 
size which are " —
Cat S-3308

1A Multitap
What versatility: everything 
from 1 to 15 voits AC is yours at 
1 amp. You won't beat that - or 
the pricel Cat M-2155

Normally $7.95 
THIS MONTH *6"

Band V UHF
A great performer for band V 
stations (which include most 
local area translators). High 
gain, easy to erect. Cat L-4080

*139loF 
^^cuicnioM«

«59æ
VHF Only 
Ghostbuster
If you don't have UHF. this is 
for you! Superb anti-ghosting 
antenna designed for maximum 
gain on metro channels.

Mini 9 Volter
When space is tight, this one 
usually fits. 9 volts AC centre
tapped at 150mA - great for 
battery replacement supplies. 
Cat M-2840

Normally $5.95 
THIS MONTH *495

Band IV and V
What a performer! Covers all 
UHF channels, so if you've got 
both bands we’ve got you 
covered! Butterfly elements, 
gold anodised finish for long 
long life. Cat L-4084

Cat B-3008 - '

*14“
*3” Don’t forget

Radio Theory your binder!
Handbook for

---------------shape. The DSE magazine 
binder holds a year of 
EA. SC, AEM, ETI, AR. 
ARA. YC, APC, CA. etc 
etc. Now work out what 
those mags are! 
Cat B-4045

price, tt's a steal! 
Cat B-3640

Cat L-4058 ‘119

which will get you your I 
amateur licence - or I 
be a great reference I 
Cat B-4002 M

*39“

often 7.2V!)

> s99 U01

Don’t miss these specials!

Accessories, too
These are just a tiny selection from our great range. Call in and 
choose what you needl

Xenon 
Flashtube
Great for strobes and other lighting 
effects. 5W maximum Input, needs 
around 200-400V DC with 4kV trigger 
pulse. Cat S-3882
Was $3.25 Now Z

4kV Trigger 
Tranny
Designed for above tube. 300V input 
pulse. 4kV out. Cat M-0104

Blacklight 
Globe
Standard 240V BC type globe which 
emits mostly UV light: great for parties, 
displays. & experiments. tEOK 
Cat S-3900

40 Channel CB 
Switch: $5 OFF
Woopsl We ordered too many - 
so you save. Standard 40 channel 
coded rotary switch, as used inCB's 
made by Cybernet (eg Midland. DS. 
GE & many others). Great for 
experimentation. Cat S-6300

Was $19.95
NOW *14“

LES Globes
Here's value. Mixed 6 and 12 
volt LES globes with big savings 
for bulk buyers. Normally 50c 
each - but buy 10 and you can 
have them for two dollars!! Grab 
some for the junk box - at this 
price you can't miss! Cat S-3843 

50c aa or 10 for 
$2.00

UHF/VHF 
Diplexer
it your TV or video have only 
one antenna socket - and you 
want to watch UHF & VHF from 
two antennas - this'll fixit! Low 
loss. Cat L-4470

300 to 75 ohm 
Balun
Converts folded 
dipole (300 ohm) antennas 
to 75 ohms impedance so you can 
run coax instead of — 
twinlead (less J Ji Qj 
ghosting). Cat L-4465

Sub “C" High capacity cells as 
used in racing packs. Can stand 
fast charging. Cat S-3324

Were $6.50
NOW *5"

7.2V Racing Packs Suit Tamiya 
& most other radio control cars, 
etc. With socket. Cat S-3326

Were $59.95

And A Bench 
Supply:
So many "things" need 13.8 
volts at an amp or so. CB's & 
small amateur gear, car audio & 
other car products... the Super 
Panther 13.8V regulated DC 
Supply gives 1.5A continuous, 
up to 2A peak.Ideal for the 
service bench too. Cat M-9545

*69”

BARGAIN CORNER
4000 Count 
Digital
Save $50
Sensational value. "4000'' count 
means twice the resolution of 
standard 2000 count digitals. And 
this one has a bargraph display 
TOO. Up to 40 meg resistance, 
10A AC & DC. 4 10 megs input 
impedance on DC AND AC - it's a 
superb meter. And look at the 
price! CatQ-1666

WAS $249 NOW 
$1QQ LIMITED

« STOCK
Carry Case
Hard leather-like case holds 
meter, leads etc. c 
CatO-1667 *04“

Bargraph 
Digital:

Be quick for this one: bargraph 
digital combines all the "best'' 
features of analog meters In a 
digital format. Hurry - if you miss 
out on this one you'll kick 
yourself! Cat Q-1777

WAS $99 $70 
NOW ONLY ’79

300 Ohm 
Ribbon
Prefer ribbon? We have that 
too: quality 300 ohm twin 
ribbon at low, low prices. Cat 
W-2070

25e /m

Coax Cable
You need low loss cable, especially 
at UHF. Our air dielectric 75 ohm 
cable is what you need!

75 OHM Fittings
Choose from quality metal plugs 
and line sockets to suit 75 ohm 
coax. No soldering required.
PLUG Cat P-2020
LINE SOCKET Cat P-2030

Both: »180

Somewhere To Put It All
Check out these parts drawers: they're great for 
resistors., capacitors, »emis, fish hooks (eh?) etc etc.

2 Drawer 
Modular
They're stackable: just keep on 
adding as many modules as you 
require. And if you add them this 
month, you'll savel 2 drawers 
per unit. Cat H-2580____

fi

r RACING • 
1200mMl

NOW *54"

Bench 
Protection
High density cradle protects 
meter from shocks and abuse. 
Cat Q-1668

*2495

now $395 ea

Single Tilt 
Drawer
Similar to left, but this has one 
drawer on an axle which 
allows tilting forward.
Cat H-2581

SAME SAVING!

Now
$3" ea

And The Big Guns (With Big 
Savings!)
A big 290x 220 x 45mm case with internal 
divider containing multiple sections.

Cat H-2596Was $47.95
IMS month ‘29"

Now available at 60 stores:
•NSW« Albury2f8399« Banks town Square 707 4888* Blacktown 671 7722* Bondi Junction 3871444 • Brookvale (Warringah 
Mall) 930441* Campbelltown (046)272199 • Chats wood Chase 411 1955* ChuMora 642 8922• Gore Hill 4395311* Goaford 25 
0235 • Hornsby 4776633 • Liverpool 600 9888 • Maitland33 7866 • Miranda525 2722 • Newcastle 611896 • North Ryde88 3855 
• Parramatta 689 2188 «Penrith (047)32 3400 «Railway Square 211 3777 • Sydney City 267 9111 • Tamworth 66 1711 • 
Wollongong 28 3800• ACT • Fyshwick 80 4944 • VIC • Ballarat 315433 • Bendigo43 0388 • Box HiH 8900699 • Coburg383 4455 
• Dandenong 794 9377* East Brighton 592 2366 • Essendon 379 7444 • Footscray 689 2055 • Frankston 783 9144 • Geetong 43 
8804 • M of bourne City 326 6088 • Richmond 428 1614 • Ringwood 879 5338 • Springvale 54 7 0522 • QLD • Brisbane City 229 
9377 • Bur an da 391 6233 • Cairns 311 515 • Chermside 359 6255 • Redbank 288 5599 • Rockhampton 2 7 9644 • Southport 
32 9863 • Toowoomba 384300 • Townsville 72 5722 • Underwood 341 0844 • BA • Adeleide City 232 1200 • Beverley 347 1900 • 
8t Marys2778977• Elizabeth255 6099• Enfield260 6088*WA* Cannington 451 8666• Fremantle3359733• North Perth328 
6944 • Perth City 481 3261 • TAB • Hobart 31 0800 • NT • Stuart Park 81 1977

Gell Cells, Too!
OK, so they’re not Nicads. But 
they're non-spill rechargeables 
so they're just as good (better in 
many applications!) As used in 
burglar alarms, back up 
supplies, models, robots, etc. 
12V 1.2Ah Cat S-3315 
Save $1.00 $35.95

NOW $34.95
12V 1.9Ah Cat S-3316 
Save $2.00 $37.95

NOW $35.95
12V 2.6Ah Cat S-3320 
Save $3.00 $38.95

NOW $35.95
12V 6.5Ah Cat S-3322 
Save $4.00 $55.95

NOW $51.95

NEED TO 
CHARGE 
NICADS?
Here's the answer: our Nicad 
Charging Cabinet accepts up to 
8 AAA, AA, C or D or 3 9V Nicads 
& charges them at their correct 
current. Simply plug it in to the 
240V mains. Itsa Bewdy!
Cat M-9505

It'S 
Incredible!
You'll agree as soon as you 
wrap your fingers around this 
one: a mains voltage "sniffer" 
that doesn't need to contact the 
mains. In fact, it works through 
insulation, even plasterboard 
walls! Talk about safe - every 
hobbyist, every technician, 
every electrician should own 
one! Strictly limited stock in first 
shipment. Cat Q-1530 

0NLY*12“_^

The 
Penultimate 
Cable
Everyone knows Heliax is pretty 
much the ultimate 50 Ohm 
cable. Here's the penultimate: 
almost as good, but $$$$ less, 
especially when you're buying 
enough for a run. Belden 9913 
cable is as thick as RG-8, but 
has only 2.6dB/100ft at 
400MHz! Now that's low!
Cat W-2097 Save 10% if you buy 
it by the 100m roll!)

85M/m‘39*

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: • NSW • Analta: Sound 
Components, 72 4961 • Brita: Baliina Electronics. 86 7022 • tarri: F.R.H. Electrical. 611861 • Inta Ml: Hobbies 
& Electronics. 88 4096 • Oartstam: Newtronics. 43 9600 • Cath Hartar: Coffs Harbour Electronics. 52 5684 • 
tatari: Deni Electronics. 813672 • Data: Chris's Hi-Fi. 8711 • Grifi» Miatronics, 62 4534 • rimi: Lyn Willing 
Electronics, 221821 • Mta: Moree Electronics. 52 3458 • Farin: Stad Music Centre. 62 3366 • Part Marnarla: Hail 
of Electronics. 83 7440 • Want: Phillips Electronics.21 6558 • Manta: Morwell Electronics. 34 6133 • tata* 
Phillips Electronics Pty. Ltd721 9497 • riamatasi: Marrtronics, 743 Raglan Pde, 62 9870 • OLI• tataaq: Bob 
Elkin Electronics. 72 1785 • (Britan: Electro-Mart. 91 8533 • Knan: Splitec. 94 7349 • Maday: Stevens 
Electronics, 51 1723 • Maytaata: Keller Electronics, 21 4559 • Ml Gaatar: Hutchessons Communications Centre. 
25 0400» WA« Atay: Micro Electronics, 412077 • Barrita: Batavia Lighting i Electrical. 231842 «Kanta: Dave s 
Oscitronics. Hedland Place, 85 4836 • Part Hatai: Ivan Tomek Electronics, 73 2531 • TAS • Bamyert: A.I. Electronics 
& Hobbies. 24 8322
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The best value, range and advice on communications 
equipment - we’re as close as the phone!

CB Antenna 
Accessories

Designed to suit standard 
loaded 1/4 wave mobile 
whips. Gives the sort of 
flexibility that’s required 
getting in and out of 
today’s low car parks.
Cat D-4500

Quick Disconnect
Allows quick and easy removal 
of your antenna from its 
mount! Just press and twist. 
Save the antenna being stolen! 
Cat D-4501

Folding Snap 
Down
Allows CB and similar
antennas to be folded down in

car park parks, garagi 
Simply lift and fold
Male and female 5/16” 

threads. Electrically becomes 
part of antenna (SWR 
antenna after 
fitting).
Cat D-4506

$995

ies, etc. 
over.

The Big Dad 
Bearcat 800
This has to be THE benchtop scanner of all 
time! Program 40 frequencies from virtually 
infinite combinations. 12- band coverage 
includes Low, High, UHF and UHF - T, air 
band, 2/6/10 metre and 70cm, mobile, military 
and 800MHz. With automatic or manual step 
search, track tuning, weather search, two 
channel banks...the list goes on. Superbly 
finished, it’s a dream to 
use! Cat 0-2811

Performance Is 
Tops!
The Bearcat Hand 
Held Scanner.
The Bearcat 100XL is hard to beat 
when you consider the power, 
performance, reliability, versatility 
... it doesn't really matter what you 
consider, it’s just outstanding 
value! 16 channels, 9 band 
coverage, auto/manual search, 
lockout, track tuning. Comes with 
6 NiCads, protective case, belt clip 
and covers 66-88MHZ, 118-135, 
136-174MHz and 
406-512MHz. What more can we 
say? Cat D-2813

s399

Folding Angle Adjuster
Similar to the folding 

snap down 
adaptor only 
this one allows

you to adjust and 
hold the antenna at

Folded J 2M Vertical
It's amazing how times change. Once, just about every 
amateur would tackle the problem of making his own i

Was $36.95

amateur would tackle the problem of making his own 'Slim 
Jim' - these days it's just not worth the effort. They’re so 
inexpensive! Covers full 2m band with VSWR <1.2:1, power 
rating 500W. Cat 0-4211

VHF/UHF Universal 
Antenna Kit:
Whip, coax and base
• Quality stainless steel 520mm whip, 

complete with cutting chart, suitable for 
mid VHF band (about 120MHz) up.

• 5/6", 26TPI coaxially fed antenna base 
(intended for UHF work — even better at 
VHF!) which fits gutter gripper base 
oerfectlv

• 2 metres UHF quality RG58C/U coaxial 
cable.

• PL-259 UHF converter (as used on most 
transceivers).
All this makes the perfect solution to your 
mobile antenna problems, whether they’re 
amateur, UHF CB or commercial radio. 
Complete kit. Cat D-4025 

$2495
$29-95 Now

20% OFF!
UHF Base Station
Now's the time to set up your antenna base and save yourself 
$10! Colinear base station antenna with omnidirectional 
characteristics. Ground independent construction, terminated 
in SO-239 socket. 2.4 metres high. All it needs is a saddle 
clamp to mount it to your mast. Cat 0-4011

6dB SQQ95
Reduced to

NOW ONLY
$2995

LBB------------------NOW ONLY

DICÌC7SMITH
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□ The Serviceman I® =
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Sets that hiccup, or 
do other weird things
Colour TV sets can be entertaining things - especially when 
they're broken down. Or at least, some of the older models 
can be, taking a surprising amount of your time in order to 
track down a weird fault. In some cases it just isn't possible to 
be certain about the real fault, either, even though a set is 
nominally “fixed”.

One of the first things we servicemen 
noticed about colour sets was the funny 
way they often hiccupped when they 
broke down. This was something new in 
our experience - black and white sets 
usually died and stayed respectably 
dead.

The next thing we noticed was the 
variety of hiccup rythms. Some sets 
made a very rapid tic-tic-tic-tic, while 
others were much slower - tic...tic...tic. 
I remember one set that had a very 
musical hiccup - it went ticka..ticka.. 
ticka.

But nothing I’ve ever heard matched 
a set that came into my workshop 
recently. It had a multiple-beat hiccup 
that would not have sounded out of 
place in the top ten. It went 
Ka-thump-a-ka.. .Ka-thump-a-ka.. .Ka-th 
ump-a-ka. It was a Rock and Roll 
rhythm that any teenager would have 
found more entertaining than most 
regular programmes!

The set was a GEC model C2214, one 
of the English chassis that were 
imported in the early days of colour 
TV. These have been among the more 
reliable of the early colour sets, most of 
their faults being of a general nature 
rather than characteristic.

Despite the double sided circuit 
boards and the lumpy appearance of 
some of the solder, there have been no 
reported dry joints and very few electro 
failures in these sets. Those that have 
come into my workshop have been 
universally praised by their owners who 
wouldn’t change them for “quids”.

And so to the present set and the 
merry chase it led me on before its 
troubles were cured.

The two most common causes of 
hiccupping are faulty triplers, or shorted 
line output transistors. One only needs 
to unsolder the lead from the output 

transformer overwind to test the tripler. 
If the set stops hiccupping, a new tripler 
is called for.

To test the line output transistor, you 
simply measure the resistance from the 
collector to ground. Some sets have a 
diode in parallel with this measurement, 
so it may be low ohms in one direction, 
but the other direction must be infinity 
for a good transistor. Any leakage will 
be the reason for the hiccupping.

Needless to say, neither of these basic 
tests revealed a fault in the subject of 
this story, so more sophisticated and 
detailed tests were required. Of course, 
it was possible that the output transistor 
was breaking down only under load, so 
I replaced it with a new one. But that 
made no difference. The power supply 
was still hiccupping.

“By this time I 
was beginning to 

get a bit desperate.”

Although the transistor is not easy to 
remove from this chassis, it is easy to 
disconnect it from the circuit. Pulling a 
two pin plug will open the collector and 
emitter leads, so I tried this and got an 
immediate response - no more 
hiccupping. So, if it wasn’t the transistor 
or the tripler, it had to be some other 
overload in the line output stage.

A less common cause of overload is a 
shorted yoke coupling capacitor. Some 
black and white portables were noted 
for this fault, but it is fairly rare in 
colour sets. However, in this one it was 
a possibility because the particular 
capacitor was one of those yellow 
“dog-bones”. In high voltage circuits in 
other brands these caps have been very 
unreliable, so it was worth changing this 
one. But it too made no difference.

The next thing I looked at was the 

two diodes in series, across the line 
output transistor. These diodes are 
involved with the pincushion correction 
and are high voltage, high current 
types.

I have known these diodes to break 
down under load, even though they test 
perfect at more moderate voltages. So 
to avoid any argument, I replaced both 
of them. But that still didn’t do any 
good.

By this time I was beginning to get a 
bit desperate. About the only real 
“load” left was the vertical stage, but 
pulling the plug on that one made no 
difference either.

At this point I had cleared all of the 
most likely and many of the unlikely 
sources of trouble. As a last resort I 
disconnected the set from its power 
supply and ran the supply into a dummy 
load. It worked perfectly, supplying 
160V to a combination of 150 and 100 
watt lamps in parallel. I estimated that 
the two lamps were just a little less than 
twice the normal load of the set, so 
there was nothing wrong with the power 
supply.

Finally, I came back to the line 
output transistor, convinced that it must 
be faulty in some way not apparent to 
any static tests. It could have been bad 
drive, but until I tamed the power 
supply I couldn’t run the set for long 
enough to look at the drive.

Then I had one of my rare 
brainwaves. I reasoned that if I could 
feed in an external power supply, I 
should be able to see what the drive 
and the output looked like. This must 
surely give me a clue as to what was 
going on.

It was easy to slip the main rail lead 
out of its plug on the power supply 
board and I soon had an external 160V 
supply feeding in to the set. It only 
remained to switch the set on to power 
up the low voltage rails, and we should 
get some clues.

Unfortunately, the service manual for 
this model does not give a line drive 
waveform, only the oscillator and 
output waveforms are shown. However, 
the picture at the base of the output 
transistor was as near as makes no 
difference to the drive shown in similar 
circuits, so I had to abandon faults 
there as a possible cause of my troubles.

At this point I had to consider a line
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The line output section of a GEC model C2214, subject of our first story this month.

output transformer fault as a distinct 
possibility. I had a dozen faulty 
transformers in the trash can, all 
replaced in the previous six months. It 
seemed that I was going through an 
epidemic of shorted turns with Philips, 
AWA and Sanyo sets. I had reached 
the stage where some of these were no 
longer available, and I don’t like having 
to tell a customer to junk his set.

/ would have to try 
something else - like 

call for “Help!!!”

So it was with much apprehension 
that I removed the transformer from 
this set, to give it as thorough a test as I 
could devise.

I once had a very useful little 
instrument called a “Shorted Turns 
Tester”. It incorporated a small battery 
powered oscillator and a meter to 
monitor the oscillator activity. When an 
inductance was clipped across the 
oscillator, its frequency would change 
but not its output level. However, if the 
inductance should have a shorted turn, 
the oscillator would stop and the meter 

would show no output.
This instrument worked well for all 

inductances of medium to high 
impedance, which covers most line 
output transformers in the earlier colour 
TV’s. Unfortunately, I trod on it one 
day and now it’s new flat format doesn’t 
work very well at all. So I have had to 
devise another means of testing 
transformers. For this I use a 15kHz 
square wave generator and my 
oscilloscope.

This can be done by feeding the 
square wave in to one of the windings, 
and viewing the transformer output at 
another winding. If the transformer is in 
good order, the output will show high 
voltage spikes at each transition of the 
waveform, followed by a number of 
cycles of ringing current before the 
trace levels off.

If a single shorted turn is placed 
around the transformer core, the output 
spikes and most of the ringing will 
disappear. This test will reveal a good 
transformer - a bad one will have no 
spikes or ringing to begin with. Or so I 
had thought, until recently.

The transformer from the GEC came 

through this test with flying colours. I 
would have staked my fortune on it 
being a good one. So I replaced it in 
the set and went on looking for some 
other kind of fault.

By the time I had spent something 
like eight hours on this job, I realised 
that I would have to try something else 
- like call for “Help!!!”

A colleague who lives in a country 
town some way from here is the GEC 
service agent and still has fair stock of 
GEC parts. I called him up and asked if 
(1) he had any clues as to the cause of 
my problem, and (2) did he have a set 
of good boards that I might borrow, to 
isolate my fault.

His answer to (1) was “no”, and to 
(2) “yes, but!”. Quite reasonably, he 
wasn’t keen to let the boards out of his 
control, but if I liked to take the set to 
his workshop, I could do any test I 
cared to make. So a few days later I 
loaded the set in the van and took the 
morning off for a trip to the nearby 
countryside.

We discussed at some length the work 
I had already done on the set and even
tually my colleague came to the conclu-
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The Serviceman
sion that the fault must be on the line 
output board. He plugged in a known 
good board and the set came to life im
mediately. A little tweaking of some of 
the adjustments and it was giving as 
good a picture as any ten-year-old set I 
have ever seen.

We removed the good board, then 
with the two boards in front of us, 
began to carefully examine one against 
the other, looking for any differences 
that might explain the trouble.

As far as we could tell, there was not 
the slightest difference between the 
boards. They were as near as dammit to 
identical.

Finally, we came back to the trans
former as the only possible source of 
trouble. His replacement transformers 
did not look at all like the original one, 
but he assured me that they were the 
right types, so I once more removed the 
old transformer and fitted the new one 
in its place.

And that was the answer. The set 
came good and is still going like a 
bought one.

I have since repeated the square- 
wave/oscilloscope test on that trans
former, and on several other good and 
bad ones. All except the GEC one give 
unequivocal results. They are either 
good or bad. The GEC tranny reads 
good, but I know it’s crook. So my test 
is not as infallible as I had believed. 
Oh, well! We learn something new 
every day.
The “odd” ones

While I’m on the subject of unsatisfy
ing stories, my stories here usually 
begin with a bit of philosophy about the 
trade of electronic servicing, followed 
by an exposition of the problem to be 
discussed. Then comes a column or two 
about how the investigation proceeded, 
and finally the resolution - in which the 
original cause of the trouble is exposed 
and explained.

There are many occasions, however, 
when the job concerned cannot be re
solved into a tidy Serviceman story - 
because the problem, although cured, 
cannot be explained (by me, at least). 
These stories are interesting from a 
technical point of view, but do not have 
the neat finish that we would all hope 
for and usually expect in these pages.

I’m now going to relate some of these 
off-beat stories, simply because they are 
interesting. If you know the answer to 
any of them, please send details to me 

care of the Editor, so that others might 
be made aware of the results.

The first of these stories concerns a 
Philips K9 chassis with an odd, pulsat
ing width change. The trouble only 
started after the set had been on for 
half an hour or more. The picture width 
began to shrink and expand at the rate 
of about two pulses per second. The 
centre of the picture was quite still - 
only the sides moved.

The fault only showed up after the set 
was thoroughly warm, so I felt sure I 
would find the culprit with the freezer 
spray. But it wasn’t going to be so easy.

Using the iron I got 
most of the parts 

hot enough...

A moment after I removed the cabi
net back, the fault cleared and I was 
left with a perfect, stable picture. This 
happened several times before I finally 
decided that other measures would be 
needed.

I opened out the line circuit board 
and identified the various components 
around the width control and its circuit
ry. Then I began to cook them with a 
hot air blast from a 1200-watt hair drier. 
It didn’t take long for the fault to show 
up, but it disappeared as soon as I 
switched off the heat.

Several cycles later all that I had 
proved was that the fault only showed 
up when the set was very, very hot. 
Even the cooling induced by removing 
the cabinet back was enough to cure the 
fault.

It was obvious that I would never get 
the faulty part hot enough to maintain 
the symptoms with the hair drier alone. 
What I wanted was something very hot 
that could be applied to each suspect 
component in turn.

A small soldering iron is an ideal tool 
for this purpose, although it must be 
isolated from earth so that it won’t 
short out any rails that it might acciden
tally touch. I soon had my iron hot and 
began to check each of the components 
around the width circuitry.

Using the iron I got most of the parts 
hot enough to shrivel the paint, but 
there was no sign of the trouble. Not 
even using the hair drier on the back of 
the board and the soldering iron on the 
front was enough to restore the symp
toms.

That is, until I accidently touched the 
width control itself. The picture flick

ered briefly then stabilised, but it was 
enough to make me wonder about the 
state of the trimpot. Neither heating nor 
cooling the trimpot would produce the 
trouble, but when I came to try the 
width adjustment, I found that I could 
produce the fault at will.

From the setting at which I found the 
pot, moving towards the minimum 
width, there was not a trace of the 
symptoms. But in moving the pot from 
that setting towards an increase in 
width, the slightest movement produced 
the fault in all its glory.

The fault did not persist over the full 
increase in width. At maximum setting, 
the picture was quite stable. But for 
about 10% of the trimpot’s rotation the 
fault was quite obvious. There was no 
need to heat the board, it was clearly 
the setting of the width control that was 
causing the trouble.

It seems that the trimpot had been set 
to the very edge of instability and either 
the physical or electrical changes in
duced by the heat was enough to bring 
on the troubles. I hadn’t proved that 
this was a faulty trimpot, but I decided 
to replace it anyway, to see what hap
pened when the set warmed up.

This stage of the investigation had 
been reached very late in the afternoon, 
so I decided not to replace the trimpot 
or do any more work that day. Already 
I was late for tea so I shut the shop and 
left the job until next day.

And that’s the end of the story. Next 
day the fault had disappeared, com
pletely. And to the present time has not 
been seen again. I am not naive enough 
to believe that I have repaired the set. 
But if there are no symptoms, what am 
I expected to fix?

...None of this had 
any effect on 

the symptoms.

A similar problem occurred with a 
National colour TV, a model TC1807. It 
was reported to have a habit of not 
starting up when switched on.

It seems that three or four times a 
week the set would only give a little 
squeak when turned on, then nothing. 
Sometimes it would appear to start up 
OK, but after 10 to 15 seconds would 
give out with the squeak and then stop. 
It would never stay on long enough to 
show a picture.

Yet at other times the set would per
form perfectly, for several days at a 
time. Needless to say, I only saw it on 
the days when it chose not to play up. 
In the course of several visits I had 
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checked most of the likely sources of 
trouble.

There were no obviously dry joints, 
but I resoldered all those that could go 
dry just to be on the safe side. None of 
this had any effect on the symptoms. 
The set still played up at totally irregu
lar intervals.

Eventually, the owner became exas
perated with the set and asked me to 
take it in to my workshop so that I 
could be there when it next played up. 
He assured me that I would not have to 
wait more than a couple of days to see 
the fault.

I set it up in a corner of the workshop 
and switched it on and off a dozen 
times a day for a fortnight. You are not

/ had to do some
thing to earn my fee

wrong if you imagine that I saw no 
trace of the trouble.

The owner couldn’t believe it when I 
rang to tell him about my lack of suc
cess. In fourteen days he would have 
had at least seven mis-starts. He begged 
me to find out what was wrong with the 
thing, even if I had to take it apart to 
find the fault.

I got the set up onto the bench and 
removed the back of the cabinet. I sat 
there looking at the chassis, willing the 
beast to misbehave. But no such luck. It 
started up every time, and showed as 
good a picture as any I’ve ever seen.

1 had already been over all the possi
ble dry joints, and now I tackled some 
of the likely electros. Those that I re
moved all tested perfectly, with full ca
pacity and no trace of leakage. I 
changed them over for no other reason 
than that I had to do something to earn 
my fee.

Finally, I decided that I could do no 
more and the set would have to go 
home. One last test would be a check of 
the 110 volt rail. I had tested this early 
in the piece, and had found it to be 
very close to normal. At that time I had 
used an analogue meter and by chance, 
this time, I used my digital meter. 
Whereas the analog meter had read 
“about” 110 volts, the digital meter 
read precisely 111.7 volts.

Now, in any TV I have worked on a 
variation of less than 2% in a rail volt
age could be ignored. But this set had a 
fault that seemed to be shutting down 
the power supply. And this tiny over
voltage could be the cause. So I ad
justed the voltage down to 110.0 volts, 
replaced the cabinet back and returned 

the set to its owner. And I’ve heard 
nothing more of it since.

Was it one of those otherwise perfect 
electros? Or was it the small over-volt
age condition? Or was it something else 
altogether?

Then there was a Fisher video record
er, model FVH-P620 that was reported 
as refusing to rewind or fast forward. 
Everything else worked, but not these 
two functions.

The odd thing about this job is not 
that it cured itself - it didn’t! The odd 
thing is how the fault came to be there 
in the first place.

When either REW or FF was select
ed, the machine made noises as though 
it was about to work, but then shut 
down. The tape didn’t move in either 
direction, although the motor seemed to 
be trying to do something.

The Fisher manual includes a very ex
tensive fault-finding chart covering all 
imaginable electrical faults. By follow
ing these charts, I soon established that 
the fault wasn’t electrical. So, it had to 
be a mechanical problem, and here the 
story gets complicated.

The manual does not give very much 
mechanical detail and I had to spend 
quite a long time working out how the 
various idlers, gears, levers and brakes 
were inter-related.

/ put the machine 
into play mode 

and switched off..

Eventually, I established that there 
were two ways of driving the takeup 
reels. There was a friction roller and a 
nylon gear, both running off a main 
idler wheel driven by the capstan 
motor.

I knew that the reels were being prop
erly driven in the play and record 
modes, but it was impossible to see 
which drive system was operating. I as
sumed that one system drove each func
tion - but with a cassette in position, 
everything was out of sight.

In the end, I put the machine into 
play mode and switched off the power 
so that I could remove the cassette carr 
ier with the drive still engaged. It was 
then obvious that the nylon gear was 
doing the work in that mode.

This left the friction drive to do the 
job in FF and REW, and I again used 
the power switch to lock the mechani
cals in the required mode.

And here it was quite clear that the 
friction roller was not touching the reel 
base. In fact, it was nowhere near 
touching, and there was no sign of any 

tension that might have pulled it into 
position.

In common with many other videos, 
the Fisher uses a toggling idler to shift 
the drive from one reel base to the 
other. A light spring is used to pull the 
toggle to the end of a guide slot, where
upon the direction of rotation ensures 
that the friction roller wedges between 
the drive wheel and the reel base.

Well, in this Fisher there was a light 
spring alright, but somehow it had been 
stretched to nearly double its original 
length. The first five coils had been 
pulled out nearly straight, and the re
maining 20 odd turns had no tension on 
them at all.

It was obvious that this wasn’t the 
normal shape of the spring, so I cut off 
the distorted end and reshaped the first 
turn into a new loop. I refitted the 
spring, which now pulled the toggle 
firmly up to the end of the slot.

This seemed to be all that was wrong 
with the machine, which then FF’d and 
REW’d quite satisfactorily. The only 
thing unexplained is how the spring 
came to be so badly distorted, seeing 
that it was tucked away under the cas
sette carrier, almost out of sight.

There was just one clue. When I first 
removed the cassette carrier, I found 
several pieces of uncooked spaghetti 
lying among the works! Raw spaghetti 
can be very hard and brittle. I’ve seen it 
cut little fingers so it’s not hard to imag
ine what it could do to little springs in a 
VCR.

As I mentioned with the other items 
in this story, this is a quite unsatisfac
tory conclusion. Was the spaghetti re
sponsible? Or was there some other, 
equally unlikely cause of the trouble? If 
the spaghetti was innocent, then I have 
not cured the trouble and the machine 
could bounce next week! ®

TETIA Fault of the Month
National TC-1802 etc. (M7, M8 
chassis)
Symptom: No vertical scan. D406 
short circuit, R445 open circuit. 
New components fail repeatedly, 
sometimes only minutes after re
placement.
Cure: C564, a lOuF 250V electro 
dry jointed. This capacitor, on the 
160V rail, can cause problems in 
the brightness, video, sound and 
vertical circuits. Look also for dry 
joints in the earth return circuit 
from the line output transformer, at 
pin 3 of plug CO-6.
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News Highlights

Telecom develops computerised 
radio field-strength meter

The Radiocom Support section of 
Telecom Australia in Brisbane has de
veloped a computerised radio field 
strength meter for cellular radio phones, 
which also looks to have applications in 
testing paging systems, CB radios and 
two-way radio networks.

The testing system was developed ini
tially to help in troubleshooting the new 
cellular phone system. As well as need
ing a mobile measurement/testing fa
cility to accurately monitor field 
strengths and communication reliability, 
Telecom engineers found that it was 
also necessary to use a computer to ac
cess the base station systems properly. 
From this they developed the system 
into a complete portable testing termi
nal, based on a Toshiba T1000/1100 
portable PC.

Teknis in receivership
Adelaide PC board maker Teknis i 

Limited has been placed in receivership 
after running into financial difficulties, t 
and is for sale as a going concern. r

Teknis, which recently won a lucrative i 
contract potentially worth more than < 
$13 million to supply printed circuit 
boards to IBM Australia, employs 140 1
people at its modern Hendon base in i
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Telecom support engineer Neil 
Boucher wrote the software which runs 
on the system. This runs various tests 
on the base stations and alters frequen
cies to provide the most reliable com
munications in difficult areas.

So far Queensland has two cars that 
are fitted out with the computers, and 
set up to test signals in the area of 
south-east Queensland currently served 
by 13 base stations.

The software developed for the sys
tem is available for companies wishing 
to carry out similar work with other 
two-way radio systems. Further details 
are available from Mobiles Section, 
Radiocom State Support, Telecom Aus
tralia, GPO Box 5555 Brisbane 4001 or 
(07) 837 3683.

South Australia.
As well as its main Adelaide opera

tion, Teknis operates marketing busi
nesses in Sydney and Melbourne and 
will continue to trade through its three 
operating divisions - Tekpro Pty Ltd, 
Teknis Systems Pty Ltd and Tritek 
Electronics Pty Ltd - which are not in 
receivership.

Ramtron signs six year 
agreement with ITT

Ramtron Corporation, the research 
and development subsidiary of Ramtron 
Australia Limited (formerly Newtech 
Development Corporation), has signed 
a non-exclusive six year multi-million 
dollar technology joint-development and 
licensed manufacturing agreement with 
ITT Semiconductors.

The total value of the technology li
cence and research and development 
commitment is expected to exceed $13 
million. In addition, ITT will pay royal
ties to Ramtron for products using the 
company’s ferroelectronic technology.

Effective immediately, the three- 
phase agreement provides ITT with ac
cess to Ramtron’s new ferroelectronic 
semiconductor technology and also com
mits both companies to the joint devel
opment of advanced ferroelectronic 
manufacturing processes for very large 
scale integrated circuit (VLSI) product 
applications.

Under the terms of the agreement 
Ramtron and ITT will share ownership 
of the jointly developed technologies. 
The co-ownership permits each com
pany to design and market its own 
products using the technology.

Mr Ross Lyndon-James, chief execu
tive officer of Ramtron Corporation and 
deputy chair man of Ramtron Australia, 
said that the agreement is the first of a 
series of long term corporate partner
ships and manufacturing agreements 
currently under negotiation which will 
generate subgstantial revenues for Ram
tron Australia.

“The initial market for the Ferroelec
tronic Random Access Memory 
(FRAM) has been forecast by Dun and 
Bradstreet electronic industry market 
research company Dataquest Inc, to 
reach $430 million by 1992. Dataquest 
has further stated that this technology 
has the potential to achieve a significant 
share of the entire memory market 
which in 1987 was $6.6 billion and is ex
pected to grow by 13% annually to 
reach $11 billion by 1991.”

“Ramtron Australia’s 72% interest in 
Ramtron Corporation will ensure that 
much of the benefit of this technology 
will flow back to Australia” Mr Lyn
don-James said.

The ferroelectronic technology merges 
the ferroelectric effect with conventional 
integrated circuits. The new invention 
follows almost four years collaborative 
research between Ramtron and Univer
sity of Colorado at Colorado Springs 
(UCCS) and Michigan Technological 
University (MTU).



This research has produced an impor
tant breakthrough technology for the 
semiconductor industry by solving the 
considerable problem of volatility for 
electronic circuits. Information stored in 
volatile circuits is lost when power is in
terrupted. Non-volatile circuits perma
nently retain information without 
power.

Ramtron has successfully integrated 
its ferroelectronic process with a con
ventional 3-micron feature size silicon 
fabrication process and produced the 
world’s first true read/write non-volatile

Vintage radio on Viatel
To cater for the recent explosion of 

interest in the history and memorabilia 
of the early days of domestic radio, a 
“Vintage Radio” database is shortly to 
be established on Viatel by Stimulus 
Videotex Services.

A directory of clubs and interest 
groups, articles on collecting, restora
tion, and construction of replicas, book
lists, and general news about the hobby 

News Briefs
• Malcolm Williams has been appointed managing director for InterTAN Australia 
(Tandy Electronics), the first Australian to be appointed to this position. Mr Wil
liams has been with the company 15 years, the last three as general manager.
• Adelaide-base maker of metal vapour lasers for medical treatment Quentron 
has been placed in receivership. The firm's high technology products have met 
with considerable success overseas, but could not raise additional working capi
tal needed for new product development.
• Revitalised parts distributor Promark Electronics, recently acquired by the 
Electron House Group, has signed a distributor agreement with SGS-Thomson 
and renewed agreements with Siemens Components and Telefunken Electronic. 
The Sydney office has centralised its warehousing and moved to larger premises 
at 104 Reserve Road, Artarmon. Company operations are now fully computerised.
• Paging and telephone answering equipment suppliers Voicecall Communica
tions and Page Alert have merged operations, creating what is claimed to be the 
largest privately-owned paging network in Australia.
• BWD Industries subsidiary Fastron has been appointed Australian distributor 
for Toshiba Semiconductors, including MOS and bipolar power transistors, MOS
FETs, diodes, rectifiers, thyristors and fibre optics products.
• Former MD of EAI-Electronic Associates Nat Iyer has been appointed national 
product support manager with AWA Distribution, with responsibilities for support 
of HBM, Advantest and Leader instruments, and Thorn EMI data products.
• Tecnico Electronics has appointed St Lucia Electronics as its Queensland dis
tributor for products including Belling Lee, Potter & Brumfield, EECO and Oxley. 
The firm is located at 24 Campbell Street, Bowen Hills 4006, phone (07) 
252 7466.
• Ian Wade has been appointed Victorian sales manager for Component Re
sources, a division of Hobart-based Critec Corporation. Mr Wade was formerly 
with Antenna Engineering Australia (now Radio Frequency Systems).
• The Wagga Amateur Radio Club is hosting the 1988 Amateur Radio Conven
tion, to be held in Wagga Wagga on the weekend of November 5-6 next. Further 
details are available from John Knight VK2JGK, via PO Box 294, Wagga Wagga 
2650.
• Axel Herde has been promoted to the position of national sales manager for 
electronic components at Siemens Mr Herde has held various appointments in 
the company for the last 20 years.

access memory, the Ferroelectronic 
Random Access Memory or FRAM - 
the FMx 801. The FMx 801 can store 
256 “bits” of information.

Although ferroelectronic materials 
have been extensively researched for 
electronic memory applications, Ram
tron is the first to make the combined 
breakthroughs in material science, elec
tronic circuit design, and process tech
nology required to manufacture practi
cal ferroelectronic devices. The tech
nology is compatible with existing semi
conductor processes such as silicon- 

will be featured - and above all, a 
“swap shop & flea market” section, 
aimed at solving the big problem of ob
taining those rare bits-and-pieces.

Stimulus offers a one page directory 
listing FREE to any non-profit organi
zation which is set up to promote inter
est in Vintage Radio. A response page 
for such registrations is already on Via
tel - simply log on and key *457069# to 
register your organization now! (Mail 
address RMB 1561, Benalla 3673). 

based bipolar and Complementary 
Metal Oxide Semiconductor (CMOS), 
as well as gallium arsenide.

Ramtron’s ferroelectronic process uses 
a thin (less than 0.00004") film of fer
roelectric ceramic lead-zirconate-titanate 
(PZT), sandwiched between two metal 
electrode films to form a “digital 
memory capacitor” which is built above 
existing semiconductor circuitry. The 
non-volatile operation results from the 
PZT film’s two stable polarisation 
states, which can store “Is” and “Os” 
to represent digital information.

The PZT film is very rugged and re
mains ferroelectric from below -80 to 
above +350° C, well beyond the operat
ing temperature range of existing silicon 
circuits. Further, unlike other nonvola
tile memory, the RAM is both operated 
and programmed from a single industry
standard +5 volt power supply.
Laser pulses monitor 
chemical reaction

Using extremely short, strobe-like 
pulses of laser light, scientists have ob
served the progress of the fastest chemi
cal reaction ever studied - the kind of 
reaction that triggers vision.

The laser bursts provide a “slow-mo
tion” measurement of a chemical bond 
twisting 90° in 100 femtoseconds.

The findings are reported in the jour
nal Science by a research team led by 
Charles V. Shank, director of the Elec
tronic Research Laboratory at AT&T 
Bell Laboratories, Holmdel, N.J., and 
Richard A. Mathies, professor of 
chemistry at the University of California 
at Berkeley.

The laser study further reveals that 
the bond continues to twist another 90° 
in a further 400 femtosecond, complet
ing a 180° rotation by the endof the 
reaction.

In the light-sensing rod cells of the 
eye, the same kind of reaction starts a 
cascade of chemical changes that allow 
the eye to detect light — the basis of vi
sion. The first step, reported in the 
journal, is the only one actually trig
gered by light.

The laser-aided detection shows for 
the first time how quickly the first part 
of this reaction occurs and establishes 
with certainty that it is indeed the first 
step in the vital light-sensing process.

In the experiment, the scientists used 
the laser pulses to measure how light 
was absorbed by the molecule as the 
rapid reaction proceeded. Changes in 
the pattern of the light absorbed pro
vide direct evidence of the shape of the 
molecule and the progress of the reac
tion.
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News Highlights
Export order for 
locally designed 
grid antenna

Large export markets in Asia, the Pa
cific, and South and North America are 
expected for a field-assembled grid an
tenna originally designed for Telecom 
Australia.

Radio Frequency Systems (RFS), an 
Australian company with headquarters 
at Kilsyth near Melbourne, has just re
ceived the first large export order to 
supply approximately 100 of the anten
nas for South America.

The grid kit antenna has a number of 
advantages; it is light and economical to 
transport, can be assembled with a few 
simple tools, and easily disassembled for 
relocation.

The RFS design has also resulted in 
great mechanical stability for the anten
nas, an important feature in areas such 
as Northern Australia where cyclones 
and high winds are common.

Telecom is using the grid kit widely 
for outback telecommunications, espe
cially for rural telephone point-to-point 
use.

The grid kit antenna is available in a 
number of forms, with antenna reflector 
sizes ranging from 1.8 to 3.8 metres and 
covering frequency bands from 300 to 
2700 MHz.

New lower-cost solar power modules 
are Australian made

One of Australia’s leading solar elec
tric companies has released a new range 
of solar modules designed to signifi
cantly reduce the cost of solar installa
tions. The range provides power outputs 
up to 30% higher than previously avail
able.

BP Solar’s “Suntamer” range features 
three new modules designed and manu
factured in Australia to meet a growing 
demand for solar electric systems.

Modules with outputs of 44, 52 and 58 
watts provide greater flexibility and cost 
effectiveness for a wide range of solar 
power applications. The 58 watt module 
is claimed to provide the highest power 
output available in solar modules in 
Australia.

Seven hundred of BP Solar’s highest 
output modules have already been sup
plied to a major mining operation in 
outback South Australia.

Monorail to use Australian radio modems
Sydney’s recently commissioned Dar

ling Harbour Monorail is outstanding in 
many respects, not the least being the 
fact it is Australia’s only automated pas
senger train system. Unlike Brisbane’s 
Expo monorail, which requires the pres
ence of a driver on each train, the Syd
ney vehicle is capable of complete auto
mation, all control being exercised from 
a central operations centre.

Two Microvac II computers running 
GEC developed software monitor and 
control everything on the trains from 
door, light and power circuits ensuring 
collisions do not occur. Redundancy at 
all levels maintains an extreme safety 
margin.

Error-free data communication to and 
from the trains is provided by dual re
dundant smart radio modems in con
junction with an AWA UHF-FM radio 
system. The radio modems are standard 
Data Radio Technology model CPU- 
100’s designed and manufactured by 
GFS Electronics in Mitcham, Victoria, 
Australia.

Running specially developed software 
the CPU-lOO’s provide the system with 
a 1200-baud error free data transfer 
capability using the full duplex radio 

link. The CPU-100’s also handle the 
data path’s networking through the use 
of special internal addressing tech
niques.
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Bell Laboratories demonstrates 
neural network

AT&T Bell Laboratories researchers have demonstrated a 
large neural network system, programmed with light, capable 
of recognising extremely distorted visual patterns.

The unique feature of the system is the simultaneous control 
of all of its synapses by the image projected on them.

The system was designed and built by computer scientist 
Cary Kornfeld, electrical engineer Robert Frye and physicist 
Edward Rietman. Materials scientist Chee Wong developed its 
new circuit processing methods.

The system is built of 14,400 light-sensitive, electrically con
nected elements, or “synapses,” made of amorphous silicon 
deposited as a thin film on plain glass. Each is a light-con- 
trolled valve for electrical current, making it possible to vary 
the amount of current passing through each synapse by as 
much as a factor of 1,000 by changing the level of illumination 
that falls on it.

Signature verification device
A signature verification device called Sign/On is gaining in

creasing acceptance in the US over other personal identifica
tion systems such as voice analysis, inkless fingerprinting and 
geometric hand measurement devices.

The Sign/On device, which is being marketed in Australia by 
Allied Data, a member of the Andrew Sweeney Elecronics 
Group, is creating its greatest impact on the banking fraternity 
where one of the most important security challenges is the 
constant need for positive identification of customers and em
ployees.

Once linked to a computer system, the device can store un
limited signatures. It then measures 13 spatial and timing 
characteristics of any authorised signature such as pen-in air 
movements which are unique to any one individual when a sig
nature written on the Sign/On pad, accepting or rejecting it 
within three seconds.

Solar array for space telescope
The Space and Communications Division of British Aero

space has been awarded work to the value of 9.5 million 
pounds from the European Space Agency (ESA), the major 
part of which is to provide the second pair of solar arrays for 
the NASA/ESA Hubble Space Telescope.

The two “wing-like” solar arrays, each comprising two flex
ible blankets of solar cells and deployment and orientation 
mechanisms, will convert solar energy into electricity to power 
the telescope’s scientific instruments and communications pay
load.

Work on this latest contract will be undertaken at the Divi
sion’s Bristol site which was responsible for the design, manu
facture and test of the first pair of arrays for the Hubble Space 
Telescope, scheduled for launch by the Space Shuttle “Discov
ery” in June 1989.

The new and enhanced solar arrays, designed as replace
ments to the first, will be transported when needed to the 
Earth orbiting Telescope by a servicing Shuttle. Astronauts 
will then remove the old and fit the new arrays which have a 
design life of five years and can provide up to 5.5kW of elec
tric power.

Operating above the atmosphere of the Earth, so avoiding 
distortion, the Hubble Space Telescope will give astronomers 
a clearer view of the Universe. The telescope’s sensitivity will 
enable it to view objects at an estimated distance of 14 billion 
light years.
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News Highlights
Nitrogen benefits CD 
manufacture

Nitrogen supplied by CIG (Common
wealth Industrial Gases) is increasing 
manufacturing efficiency at Distronics, 
Australia’s major compact disc manu
facturer.

Savings in cost and time have resulted 
from the company’s decision to use 
nitrogen to create an oxygen free envi
ronment for the storage of “masters” 
and “stampers” essential to disc produc
tion.

Compact disc production requires the 
making of a metal “master” from which 
duplicating “stampers” are taken and 
utilises a high technology laser lathe. 
Both masters and stampers are nickel 
plated and as such are subject to oxida
tion. Distronics engineers determined 
that storing them in an oxygen free en
vironment would extend their life.

The provision of a CIG nitrogen envi
ronment in a gas cabinet has resulted in 
a three-fold extension in the working 
life of both stampers and masters and, 
as a result considerable savings are 
being achieved.

DATA ACQUISITION 
AND CONTROL

DATATAKER:
$2,400 COMPLETE

Australian turnstiles for Sydney monorail
A $600,000 contract for the supply 

and installation of electronic turnstiles 
and gates for the eight commuter sta
tions in Sydney’s Darling Harbour 
monorail system has been won by ATL 
Pty Limited, of Ryde, NSW.

Each station will be fitted with a com
plete set of two “entry only” turnstiles, 
two “entry/exit” turnstiles, a gate for 
disabled persons, wheelchairs and stroll
ers, three exit turnstiles and a control 
console. A support keyboard for pro
gramming and monitoring the equip
ment will also be supplied.

Capable of handling up to 22 patrons 
per minute, each unit is designed to 
minimise delays and queueing for pas
sengers while reducing operating costs 
and preventing fare evasion, tampering 
and vandalism.

New European satellite TV standard
The major representatives of Eu

rope’s consumer electronics industry 
have unanimously agreed on the speci
fication for the “Eurocrypt” Scrambling 
and Conditional Access System for 
satellite transmissions using the MAC 
packet family.

The agreement was reached after 
many months of intensive negotiations 
between two major industry associatons 
- the “Anglo-Nordic” and “Euromac” 
groups - and took into account the 
work done by the European Broadcast
ing Union - EBU.

With the backing of more than 75% 
of European industry, “Eurocrypt” is 
assured of success. It demonstrates 
clearly the TV industry’s commitment to

When coins or tokens are inserted, 
the turnstile or gate ejects a thermally- 
printed ticket showing the station name 
and the date and time of issue. The re
lease mechanism operates to admit one 
passenger each time a ticket is removed 
from the printer chute.

1992 - a single Scrambling and Condi
tional Access System for a single Eu
rope.

“Eurocrypt” is claimed to bring many 
advantages to both consumers and sup
pliers. Consumers will need only a sin
gle satellite receiver to view programs 
from all the new European satellites. 
Program providers will see both their 
investments and their critical customer 
data protected - each program provider 
can maintain his own, secure customer 
database.

Althoguh “Eurocrypt” will work with 
any member of the MAC family, it is 
still hoped that agreement can be 
reached on a single transmission stand
ard.

46 Analog/8 Digital Inputs 
Matches Common Transducers and Sensors 
Built-in Software/RS-232 Communications

Portable Dedicated or Stand Alone

The complete solution 
No cards, modules or software to buy 
No programming knowledge required 

Datataker does it all 
Industrial and Field models available

DATA ELECTRONICS 
46 Wadhurst Drive, Boronia, 3155.

TgH03) 801-1277. Telex 38615. Fax (03) 800-3241

SMD Pick& Place System 
Hawker Richardson now have available from stock the Funk & Meier assembly system. This 
provides a low-cost entry-level solution for SMD manufacturers. It can be effectively used for 

prototyping, short assembly runs or where 
mixed technology is used.

One-hand, ultra-smooth operation. 
Extremely accurate positioning. 
Automatic vacuum picking and placing of 
SMD components.
Antistatic. 
Approximate mounting speed of 600 
parts per hour.
Manual or motor-operated carousel. 
Tape and SOIC dispensers available. 
Priced from $6,000.

Why not call us today for a demonstration?
id Office: 455-459 Auburn Road, Hawthorn, Victoria. 3122. 
Melbourne Sydney Adelaide
Ph.: (03) 20 2461 Ph.: (02) 748 3511 Ph.: (08) 224 0883 
A Division of GSA Industries Ltd. (Inc. in Vic.) HR1362.

Hawker He
■Tfw Richardson
Products for Productivity
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Australian directory 
on a single CD-ROM

The first of its kind, a new CD-ROM 
disc provides a directory of virtually all 
business firms in Australia, plus the 
residential names, addresses and phone 
numbers for Sydney, Melbourne and 
the ACT. Called simply Australia on 
Disc, the new disc is the result of a 
joint project between United Directory 
Systems and Philips Telecommunication 
and Data Systems.

An extremely flexible and easy to use 
retrieval software system called Text
ware accompanies the disc, and is de
signed to run on virtually any MS-DOS 
based personal computer. This allows 
retrieval of the directory information in 
a variety of useful ways.

Currently the Australia on Disc CD- 
ROM disc is available from both UDS 
and Philips together with a half-height 
Philips CD-ROM drive, as a special in
troductory offer. Prices are $1785 plus 
tax (if applicable) for an internal drive, 
or $2045 plus tax with an external drive. 
The disc itself costs $852, but will be 
updated regularly for a nominal cost.

Guy Norman, manager of Philips 
Australian CD-ROM activities, said the 
company was very proud of its involve
ment in the project.

“Our objective was to produce a CD- 
ROM that every business in Australia 
would have a use for, and to provide 
the disc at a market price every business 
could afford. To do this we had to en
sure that the user interface was as 
friendly and as easy to use as possible.”

GET YOUR TRAINING NOW 
AND BE PREPARED FOR THE FUTURE

If you’re interested in electronics, a Stotts Home Study 
Course can make it even more interesting. It could lead to an 
exciting career in the fast-growing field of electronics.

Stotts electronics courses offer plenty of practical work 
and ‘hands on’ experience through custom-designed kits. You’ll 
be skilfully guided by experienced, professional instructors, with 
individual attention and advice. You study at home, at your
own pace.

Choose from Stott’s range of electronics courses: 
Introduction to Electronics, Radio and Television Servicing, 
Radio Receivers, Colour Television 
Introduction to Micro Computers,

PROTEL-$890.00* 
available now from 

TECHFORCE SALES 
728 Heidelberg Road 

Alphington Ph: (03) 49 6404 
Excluding Tax. delivery and training

Servicemen or Industrial Electronics.
MAKE YOUR MOVE TOWARDS A BRIGHTER 
FUTURE. SEND THE COUPON TODAY.

AN AUSTRALIAN TRADITION

Stotts <

PLEASE SEND ME FREE, AND WITHOUT OBLIGATION, 
FULL DETAILS OF THE FOLLOWING COURSE:

MR. MRS. MISS.

ADDRESS____

____(PLEASE PRINT)

___ AGE__________

Stotts undertake that no sales counsellor will visit you. 
Melbourne, 140 Flinders Street. 3000 Tel 654 6211 
Sydney, 383 George Street 2000. Tel 29 2445 
Brisbane, 65 Mary Street 4000 Tel: 2213972

____________________POSTCODE I
Adelaide, 226 Pulteney Street, 5000. Tel 223 3700
West Perth, 25 Richardson Street. 6005 Tel: 322 5481
Hobart, 2 Davey Street 7000 Tel 34 2399 
New Zealand, Box No 30-990 Lower Hutt Tel 676 592

ALA/ST6439/EA788 |



Jack O'Donnell 
M/Di rector

Why Waste Your time With Other Suppliers 
Altronics Can Deliver Any Of The Quality Products 

To You Tomorrow — Just Phone Your Order Toll Free
On 008 999 007

Country Clients Please Allow Additional 48-72 Hours

DC Brushless Fan
Normally $29.98

This Month

Simply plugs into your cigarette lighter socket. Clips onto sunvisor
Detects Mobile Radar Equipment. Highway/City Modes switch allows
monitoring of City or Highway conditions

499

High Performance ALC Wireless
Microphone

SEC.V SEC.V
A 0990

25 ♦ 25

35 ♦ 35
40 * 40

Toroidal Power 
Transformers

Sensitivity 92db 
Weight 4120 gm

Voltag« 
Currant 
Spwd 
Air Flow 
Noise Laval

24V DC 
330mA

3100 RPM
23 C.F.M.

32 dbA

160 Watt Models 
$65 10 up $62 ea

12" (300mm) Model
100 Watts continuous input
150 Watts intermittent input
Impedance 8 Ohm
Sensitivity 93db
Weight 3620gm £ b ft.

Cst.No.
M 3085 
M 3086 
M 3088 
M 3090 
M 3092
M 3100

Our incredible ALC Mic is 
one of the most exciting 
products for '88. Wireless 
Mies suffer from overmodul
ation distortion with too 
higher input sound level mak
ing them unsuitable for high 
grade vocal entertainment 
use of ALC (Automatic Level 
compressor) fixes all this.

300 Watt Models 
$79 10 up $75 ea

Ultra High Power Cai 
Polypropylene Bass E

Save 25% This Month

CbLNo.
M 3050
M 3055 
M 3060 
M 3065 
M 3070
M 3075

120MMx120MMx38MM
Brushless, 

Electronically 
Commuted DC Motor

These are the Genuine Grain Oriented Toroid Transformers 
as used In Electronic Australia Projects

15" (375mm) Model
120 Watts continuous input
200 Watts intermittent input
Impedance 8 Ohm

Accessories
Included:- Visor 
bracket • Velcro 
• Cigarette lighter 
plug.

21 Day Money 
Back Guarantee.

Within + 1MHz, 88-108MHZ. Built-in Antenna C 0328
Normally $129.00 Amazing Value

F 1040 $24.00 
6 or More $20 m

Why a Toroid?
• Smaller size and weight to meet modern 

"Slimline" requirements
• Low electrically induced noise demanded 

by compact equipment
• High efficiency enabling conservative 

rating whilst maintaining size 
advantages

• Lower operating temperature.
• Simple, quick single bolt mounting

' SPECIFICATIONS:
• Cardiod-Uni Directional Pick-up 

pattern • Freq.Res.: 30Hz-15KHz 
• Carrier Frequency.Adjust Range:

Microprocessor Controlled Detector 
Clips On To Sunvisor

Invisible Irom outside your vehicle - this fantastic high spec Radar 
Detector Detects X and K Band Radar up to an Amazing 13KM 
This super compact "Sunvisor clip on" Microeye Detector is virtually 
invisible from the outside of most vehicles at normal eye height hence its 
very unlikely yours would attract the attention a thief (or the 
Gendarmes for that matter) However, please remember that use of Radar 
Detectors is not permitted in some states

MICRO EYE VECTOR 
The First Detector With GaAs Diodes

Until now. GaAs diodes have only been used in sophisticated military 
radar equipment. The Microeye Vector is the first consumer electronics 
product equipped with this new technology.
Why GaAs Diodes Make The Difference
• Lower threshold allows for a better signal to noise ratio • Lower signal 
conversion loss • Higher barrier reduces noise. Quite simply GaAs 
diodes increase the sensitivity of the Microeye Vector.«Using the latest 
digital processing technology the unit will filter out and ignore emissions 
from 80% of poorly designed Radar Detectors that emit microwaves •

« ■ . ------- UJIVI 1101 III |U
low register reproduction. The power ratings quoted are conservative 
While they may not be the cheapest around they definitely represent the 
best value we know of - Anywhere. The real exciting news Is we have the 
top selling 12 and 15 Inch models at low discount prices this month - but be 
quick stocks are limited

Super Bargain Save $50
Fantastic Negative Ion Generator

There have been volumes written about the benefits of negative ions 
combating air pollution, cigarette smoke etc. can be very beneficial tc 
Asthma sufferers Our great little Rover generates billions of ions per 
second! Includes tester.

C3070 so:
Normally $139

Normally $179 C 3075 $149
Our all new "Black" polyprop cone Bass Drivers exhibit quite astonis

Dimensions and Weight
180 VA Models 110 Diam 45mm 300 VA Models 125 Diam 45mm 
H 1 8Kgs Leads 200mm H 25Kgs Leads 200mm
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Frequencies

A 2550

240V Mains Operated

C 0111 
C 0113 
C 0115 
C 0121 
C 0123 
C 0131 
C 0133 
C 0135

Stereo 
Audio
Mixer j

202.1MHz
202.5MHz
203.7MHz
202.1MHz
202.5MHz
202.1MHz
202.5MHz
203.7MHz

$729 
$729 
$729 
$349 
$349 
$349 
$349 
$349

Altronics proudly release the Redford 
Dual Diversity System - Used Worldwide 
by Entertainers i.e. Rolling Stones, Dire 
Straites, Tina Turner and 1000's more'

240V Mains 
Operated

Dangling 
Antenna

Dual Diversity Receiver 
Dual Diversity Receiver 
Dual Diversity Receiver 
Entertainment Microphone 
Entertainment Microphone 
Lavalier Microphone 
Lavalier Microphone 
Lavalier Microphone

Superb 
Microphone 

Reproduction 
Compares with 

Shure,Beyer 
and AKG

Unique 
Microphone 

design completely

Now Available 
In Australia For 

Less Than 
$1,000

RrpAtntak.no oerlormance without signal drop-out or noise interference The Eleco Wireless Microphone System 
IS Virtually thePuitimate in an Entertainers Microphone system (or tor any roving microphone application for that

Ahthe annov.nq wireless m.crophone characteristics such as "drop out", static and no.se are completely 
eliminated by use of auto twitching dual diversity recoIver». The output of each receiver is continually monitored, 
w S ?he strongest°a“ eldest signal always selected Dynamic Rang, exceeding 1(X> db ,s oota.ned by 

employment of a Patented special Parabola level compressor and Dynamic expander
The operating range Is a minimum of 50 metres (often this can be extended to 200 metres and more in normal 

circumstances)
Several Frequencies are available to aleviate cross interference when two or more systems are used in proximity

Our sophisticated NEW Audio Mixing Console is ideal for live' recording 
• PA mixing • Fantastic Tape recordings • Even Stereo/Mono VCR 
recording A truly professional deck that features separate R/L 5 band 
graphic equalisers • Echo and Peak LED level indicators • Taikover facility 
• Separate H/Phone level control • Patch switch bank • Individual 
microphone. Phono 1 Phone 2. Aux/Line 1. Aux/Lme 2. and Master slide 
level controls — Blend up to two magnetic or crystal turntables, two 
tape decks or tuners and two microphones all at oncel!
SPECIFICATIONS:
• Input Mic 1— 0 5mV 600 Ohms Mic 2—0 5mV 600 Ohms Mic 2—0 5mV 
600 Ohms (low imp ) 2.5mV 10K Ohms (low imp.) Phono 1 & 2 (Mag) 3mV 
50K Ohms Phone 1 & 2 (Cry) 150mV 100K Ohms Tape/Tuner 1 & 2 150mV 
100K Ohms • Equaliser 5 frequency bands—60Hz. 250Hz. 1KHz, 4KHz. 
12KHz—Boost Cut range-plus or minus 12db @ Centre frequency • 
Output 1 5V/0.775V (Selectable) • Frequency Response 20Hz to 20KHz 
plus or minus tdb • Distortion Less than 0 05% • S/N Ratio More than 50db 
• Headphone Impedance 4—16 Ohms • Echo B.B.D.System • Deley Time 
30—200mS • Echo Repeet Control • Deley Time Control • Dimensions 480 
(Ux240 (W1 x 110 (Hl

This brilliant little mixing console is absolutely packed with features. 
Allows blending of Microphone, two Phono inputs and either two Tape or 
Turner inputs • Right and left VU meters • Separate Bass and Treble 
controls • 5 slide level controls • Fader control between Phono pickups for 
professional cueing • Headphone monitor switch • Taikover facility.

SPECIFICATIONS:
• Input Mic 0.5mV 600 Ohms Phono 3mV 50K Ohms Tape/Tuner 150mV 
100K Ohms • Output 250mV • Frequency Response 20Hz to 20Hz (plus or 
minus 1db) • Tone Control (Treble) 10KHz (plus or minus 12db) • Tone 
Control (Bass) 100Hz (plus or minus 12db) • Distortion Less than 0.07% • 
S/N Ratio More than 60db • Headphone Impedance 4—6 Ohms • 
Dimensions 318 (L) x 217 (W) x 85 (H)

AMAZING VALUE

Price*
(A) Dual Diversity Receiver $729.00
(B) Entertainment Microphone (hand held type) $349.00
(C) Lavalier Type Microphone $349.00

Bonus Offer SAVE $78 Choose Receiver and 
Either Microphone For Just $999

Please Note 3 different operating frequencies are available (you will need to 
specifically nominate desired frequency only if the equipment is being used in 
proximity with other Systems on the 200MHz band

ATTENTION- Social Clubs. Schools. Churchs. Disco Operators. Entertainer. Hotels, Night Clubs and Sporting Bodies. With Altronics low 
prices - here is your opportunity to install one of these outstanding sound control mixers. Both models iclude microphone Soundover 
facility - making either ideal for live entertainment use

Brief Specification* Frequency 202.1, 202.5, 203.7MHz (Please specify if you have a preference)
_ , - „ ,u,„ ulc Antenna built-in Dynamic Range over 100db S/N Ratio belter than 90db Frequency Reeponee 20Hz to 16KHz • or -3db

“ c Carder Power 50mW ( Max) Mic Antenna burn in uyna^ Receiver Seneltlvlty 12db/micro volt for 60db S/N ratio Pre empheele/De empheele 50us
P'" ’VP* Ou,Pu' h'”' Unbalanced 0-2 5V Balanced O to • or - 3V mto

600 ohms Receiver Power Supply 200 - 260VAC

Pro-Quality Stereo Console
*2570 s499.oo

Superb Redford Wireless Microphone System 
Uses Dual Diversity Receivers for long Range, 

Noise Free Pure Fidelity Reproduction.

DIVERSITY
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PHONEORDER TOLL FREE ALTRONICS 008 999 007
Superb Redford Wireless Microphone System 
Uses Dual Diversity Receivers for long Range, 

Noise Free Pure Fidelity Reproduction.
Now Available 
In Australia For 

Less Than 
$1,000

Altronics proudly release the Redford 
Dual Diversity System - Used Worldwide 
by Entertainers i.e. Rolling Stones, Dire 
Straites, Tina Turner and 1000's more'
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DIVERSITY

Breathtaking performance without signal drop-out or noise interference The Eleco Wireless Microphone System 
is virtually the ultimate in an Entertainers Microphone system (or for any roving microphone application for that 
matter')
All the annoying wireless microphone characteristics such as drop out static and noise are completely 
eliminated by use of auto »witching dual diversity receivers. The output of each receiver is continually monitored 
with the strongest and clearest signal always selected Dynamic Range exceeding 100 db is obtained by 
employment of a Patented special Parabola level compressor and Dynamic expander
The operating range Is a minimum of 50 metres (often this can be extended to 200 metres and more in normal 
circumstances)
Several Frequencies are available to aieviate cross interference when two or more systems are used in proximity

Superb 
Microphone 

Reproduction 
Compare* with 

Shure,Beyer 
and AKG

Unique 
Microphone 

design completely 
Eliminate* 
Dangling ' 
Antenna

Brief Specification* Frequency 202 1. 202.5, 203 7MHz (Please specify if you have a preference)
MIC Carrier Power 5UmW (Max) Mic Antenne built-in Dynamic Range over lOOdb S/N Ratio better than 9000 Frequency R.ioona. 20Hz to t6KHz • or Inn 
Mic Battery 4 x AA ceils Battery Life over 24 hours continuous operation Receiver Senaltlvlty 12db micro volt lor 60db S N ratio Pre emohaala/De emoha.I. 50,7s 
600* h*f °“'Pul unbalanced 6 ba'anCed 3 p'n cannon ’VP” Ou'P®' L'«1 ladjustable) Unbalanced 0-2 5V Balanced O lo • or 3V into

Prices
(A) Dual Diversity Receiver $729.00
(B) Entertainment Microphone (hand held type) $349.00
(C) Lavalier Type Microphone $349.00

Bonus Offer SAVE $78 Choose Receiver and 
Either Microphone For Just $999

Please Note 3 different operating frequencies are available (you will need to 
specifically nominate desired frequency only if the equipment is being used in 
proximity with other Systems on the 200MHz band

Frequencies
C 0111 Dual Diversity Receiver 202.1MHz $729
C 0113 Dual Diversity Receiver 202.5MHz $729
C 0115 Dual Diversity Receiver 203.7MHz $729
C 0121 Entertainment Microphone 202.1MHz $349
C 0123 Entertainment Microphone 202 5MHz $349
C 0131 Lavalier Microphone 202.1MHz $349
C 0133 Lavalier Microphone 202.5MHz $349
C 0135 Lavalier Microphone 203.7MHz $349

Stereo Mixers At Low Import Prices

Pro-Quality Stereo Console

A 2550 $199.00
This brilliant little mixing console is absolutely packed with features 
Allows blending of Microphone, two Phono inputs and either two Tape or 
Turner inputs • Right and left VU meters • Separate Bass and Treble 
controls • 5 slide level controls • Fader control between Phono pickups for 
professional cueing • Headphone monitor switch • Taikover facility

SPECIFICATIONS:
• Input Mic 0 5mV 600 Ohms Phono 3mV 50K Ohms Tape/Tuner 150mV 
WOK Ohms • Output 250mV «Fr.qu.ncy R.ipon.e 20Hz to 20Hz (plus or 
minus 1 db) • Tone Control (Treble) 10KHz (plus or minus 12db) • Tone 
Control (Baes) WOHz (plus or minus 12db) • Distortion Less than 0 07% • 
S/N Ratio More than 60db • Headphone Impedance 4—6 Ohms • 
Dimensions 318 (L) x 217 (W) x 85 (H)

AMAZING VALUE
Our sophisticated NEW Audio Mixing Console is ideal for live recording
• PA mixing • Fantastic Tape recordings • Even Stereo/Mono VCR 
recording A truly professional deck that features separate R/L 5 band 
graphic equalisers • Echo and Peak LED level indicators • Talkover facility
• Separate H/Phone level control • Patch switch bank • Individual 
microphone. Phono 1 Phone 2. Aux/Line 1. Aux/Lme 2. and Master slide 
level controls — Blend up to two magnetic or crystal turntables, two 
tape decks or tuners and two microphones all at once11
SPECIFICATIONS:
! •"R"1 Mic 1-0 5mV 600 Ohms Mic 2-0 5mV 600 Ohms Mic 2-0 5mV 
600 Ohms (low imp ) 2 5m V 10K Ohms (low imp ) Phono 1 &2 (Mag) 3mV 

hoJ?e ’ & 2 <CrV) 150mV ’OO« Ohms Tape/Tuner 1 & 2 150mV 
O S * E,9u,"Mr 5 frequency bands—60Hz. 250Hz 1KHz 4KHz 

12KHZ —Boost Cut range-plus or minus 12db & Centre treauencv • 
Output 1 5V/0775V (Selectable) . Frequency R.eponM IohzTo 20KHz 
plus or minus 1 db • Distortion Less than 0 05% • S/NRatio More than 50db 
• Heedphone mpedence 4 —16 Ohms • Echo B B O System • Delay Time 

Echo’’•P»»’ Control • Deley Time Control • Dlmenelona 480 
it 1 x 240 <W1 x 110 (HI

PHONEORDER TOLL FREE ALTRONICS 008 999 007 ■
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PHONEORDER TOLL FREE ALTRONICS 008 999 007

K2510 $99.00

K 5010Calling All Audio Purists

- PHONEORDER TOLL FREE ALTRONICS 008 999 007

K 1680 $13.99

B
A

N
K

C
A

R
D

 • 
VI

SA
 • 

M
A

ST
ER

C
A

R
D

 PH
O

N
E T

O
LL

 FR
EE

 00
8 9

99
 00

7 N
EX

T D
A

Y JE
TS

ER
VI

C
E D

EL
IV

ER
Y

Altronics Kits Cost More
(A Dollar Or So More!)

There are some quite valid reasons of course. Such as fully 
punched chassis and hardware. Beautifully screened faceplates 
and panels. Prototypes built, tested and proven in our lab. Easy 
to follow instructions and free helpfull advice is just a phone call 
away if you should ever need it.

Power Transistor 
Tester 

(EA May'88) 
Gain Matched, Power 

Transistors for Amplifier 
Output Stages

Super simple circuit, enables 
evaluation of current gain and Vbe 
of power transistors & Darlingtons

K2532 $24.95

Solar Battery 
Charger 

(ETI Dec'87) 
Charge Your Batteries Free 

From The Sun
Controls the charge of 12V lead 
acid batteries hooked to a solar cell 
Ideal for use on boats & caravans.

50MHz Low Cost
Frequency Meter

(EA May'88)
Fantastic 50MHz 

Frequency Meter For The 
Work Bench & Tool Box

For Less Than $100!
Inexpensive 4 digit 50MHz 
frequency counter offering high 
sensitivity and input impedance. 
Simple single PC board 
construction.

.........

° 4®?votas

5W Bench Test Amplifier 
(EA April’88) 

Test Amplifier For All Occasions
High input impedance 4 different input sensitivities suits virtually all 
requirements and delivers 5 watts of power. Complete with own in built 
speaker.

Brilliant Performance Stereo

RF Detector Probe 
(EA May'88) 

Checks R.F. Circuits
Simple effective RF probe traces 
signals. Ideal companion to the 5W 
bench test amplifier

Studio 200 Stereo Control Unit
(Silicon Chip June/July'88)

Out-Performs Commercial Units Costing $600 Plus
1 ne atuoio zuu stereo control Unit is companion to the studio 200 stereo 
power amplifier (or other power amps). It features slim 1u rackmount 
profile, treble, bass, balance, input selector, tape monitor switch, stereo/ 
mono switch and vdlume control. Inputs include phono, tuner, CD, VCR 
and tape loop.

K2565 $12.00

K5015 $229 Simple PCB Construction 
Virtually No Wiring

This Great New Amp From Silicon Chip Is For You ****** 
Studio 200 Series 100 Watts rJMM 
Per Channel Power Amplifier

Features; • In-Built speaker protection • Toroidal Transformer 
(low hum) • Black Satin Finish • Low leakage power supply capacitors 
• Housed in Rugged Custom Chassis.
Specifications: • Output Power 100W into 8 Ohms Freq. Res.(at 1W) 
20Hz-50KHz + or - 1db Input Sensitivity 870mV Harmonic Distortion 
(20Hz-20KHz) 0.1% Signal To Noise Ratio 100db or Better Protection 
5A fuses plus RDE245A Polyswitch Damping Factor (without 
Polyswitcnes) 10u (with Polyswitches) 100 Stability Unconditional

Speech Synthesizer
(ETI March'88)

This incredible "Voice" generator 
will store 127 messages or 
statements each an amazing 128 
bytes long (A sentence such as 
"You've left the lights on" uses only 
31 bytes)
Simply programmed with an eprom 
programmer and PC dr you can 
purchase the pre programmed 56 
message Eprom Cat.No. K 9502 for 
just $20.00 Refer to ETI March '88 
or request a message listing from 
us.
On board amplifier easily drives the 
3-1/2 inch speaker supplied with 
the kit.
Fantastic for installing at home, 
behind ydur car dash or for 
interfacing with alarm systems, 
control systems etc Requires 
enternal 12V DC supply Kit 
includes 27128 eprom r 9500

$85.00
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(See EA Dec'86)

K2540 $155.00

Lab Standard Function 
Generator Kit. Every 
Electronics Workshop, 
Audio Designer, 
Enthusiast & School 
can now save a fortune 
on a commercial unit 
of comparable 
performance

K 2570

Audio Oscillator and Function Generator 
This Ultra low distortion oscillator is comparable with the very best 
laboratory standard sine wave oscillators As well as having very low 
distortion it has excellent envelope stability, square wave output & output 
metering.

1 Congr»lu,a"on* I C^he Design
"Team At 
SIHlconChlP 

Maas zine tor this 
ExcellentOesIgn

K 2515 $299.00
1GHz Digital Frequency Meter

(See SC Nov'87 Jan'88)
This superb 1GHz Frequency Meter will out perform many other 

Instruments twice Its price.
Features: Professional machined and screen printed red perspex front 
panel • Easy to asemble and construct • No special tools required 

Bright Hewlett Packard 8 digit display • Electronic switch latching 
High performance IC's • High Quality Components

Touch Lamp 
Dimmer 

(See EA Aprll'83)
Instantly turn lamps on and off with 
just a light touch on a wall panel. 
Alternatively you can dimm or 
brighten the lamps to any desired 
level by merely touching the panel 
for two or three seconds - very 
classy! The Altronlc» kit is 
complete in every way, including 
satin touch plates for that 
prestigeous look Please nominate 
plate colour.

K6319
K6320

K 1400 $9 .95
Regenerative Radio

(See EA Jan'88)
Step back in time and build this 
simple regenerative radio receiver. 
Using only 3 transistors, its not 
only fun to build, but uses Varicap 
tuning.

This natty service aid allows you to 
track down short circuits without 

continually blowing fuses.

DC Electronic Fuse
(See EA Nov'87)

Replaces Any Size fuse Up To 10A 
This unit simply clips across the DC fuse holder. 
Offers protection adjustable from 0-10A in 2 
ranges In essence its an adjustable DC circuit 
breaker.

K2535 $39 .50

$21.95

$39 .50 K4010
8 Way Remote Control

K 1150 $55 .25

Gold
Silver

$35.00 ea

Low Cost Temperature Probe
Here's an easy to build probe design which adapts a multimeter or 
electronic voltmeter into a general purpose thermometer. It's just the 
shot for measuring heatsink temperatures, how hot it gets inside your 
car, or whether little Johnny has a fever!

Measures accurately from -20 deg.C to *120 deg.C.

Transistor Assisted 
Ignition With Dwell 

Extension 
(See EA Feb'83)

Pays For Itself In No Time
Dead easy to build & (even better) 
there are only 3 electrical 
connections required to the car 
wiring system Now housed in (
sturdy jiffy box. !

> > a
a « >

(See EA June July'86)
I Convert your TV. CD. VCR etc to 
i be operated remotely from the , 
I comfort of your armchair Up to I 
/ eight separate functions can be I 

switched with this infrared
a remote control

Control Your TV 
Or Stereo From 

Your Chair
Added Facility 

Apart from above - allows 
for control of On/Off, 
Mute and volume control.

K 1840

/ K1830$125.00 $45 .00
Telephone Off Hook 

Indication 
(See SC Nov'87)

Use where 2 or 3 phones are 
connected on the one line If one 
extension is in use a LED will flash 
in each of the other extensions. 
Requires no external supply. Runs 
off the telephone line One module 
required for each phone.

Low Ohms 
Adaptor For 
YourDMM 
(SeeSCFeb'88) 

Measure Accurately 
Down To 50 
MIIHOhmsl

This large 153mm high seven 
segmentdisplay can be configured 
for use as either common anode or 
common cathode Multiplexed on 
DC driver and arranged to have a 
decimal point on either the left or 
righthandside
It can be used to interface 
equipment with existing displaysfor 
large elapsed times & digital clocks
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As we all know it s difficult to obtain 
accurate resistance measurements 
below 50 Ohmsor so with 
conventional multimeters. This 
natty little adaptor plugs directly 
into your DMM via in-built banana 
plugs enabling quite accurate 
measurementsto 50 Milli Ohms and 
less Full instructions provided

K2518 $24 .99KI 225 $59.95
PHONEORDER TOLL FREE ALTRONICS 008 999 007
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Check Appliances 
And Electrical Wiring

Megohm Meter
(1985 Successor to the "Megger") 

It uses a transistor inverter to produce a 
regulated 1000V DC supply which is 
applied to the insulation under test 
Insulation resistances between 2M Ohm 
and more than 2000 Ohm can be measured.
K 2550 (See EA July 85) $65.00

s*\vec°*'«\ Super Low Price on Famous 
EA 8 Sector Alarm System Kit

0 -0^®

B
A

N
K

C
A

R
D

 • V
IS

A
 • 

M
A

ST
ER

C
A

R
D

 PH
O

N
E 

TO
LL

 FR
EE

 00
8 9

99
 00

7 N
EX

T D
A

Y JE
TS

ER
V1

C
E D

EL
IV

ER
Y

S9DB5

(See EA Mag.Jan '85)
Feature»:
• Alarm has 8 separate input circuits - 8 sectors 

can be monitored independently
Each input circuit is provided with an 
indicator LED and a sector On/Off switch

Individual sector isolation allows the user to 
have some areas of the premises habited 
while others remain protected e g Inside 
Off/Outside On.

Inputs accept both normally closed and 
normally open sensors

Two inputs provided with an entry delay 
between 10-75 seconds).

Internal trip warning buzzer—alerts owner/ 
occupant of pending alarm operation- 
great for the "forgetful" amoungst us This 
buzzer is pre-settable between 5 and 55 
seconds prior to Alarm

Unique circuit detects automatically when 
any N/O or N/C loops are either open circuit 
or dead short e.g. »omeone trying lo bridge 
reed »wltche» etc.

Switched output can be used to send a silent 
alarm through an auto-dialler circuit or
similar.

(without Back Up Battery) 
(12V 1.2AH Backup Battery)

24V To 12V DC Converter
(Silicon Chip Dec'87)

Enables 12V appliances like 
stereos, 2 way radios. CB's etc. to 
operate from a 24V battery.
• Operates from 18V-30V. Output is 
13.6V at 5 amps.

K 3255 $59.00

$149.50 
$24.95

/ÄÄr

The Protector Car Alarm

$179.00K 2700
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(Silicon Chip Feb'88) 
Save Over $100 On An 
Equivalent Commercial

System
Feature«: Internal & External Sirens 
• Dash lamp flasher • Battery back 
up • Delayed & Non delayed inputs • 
Ignition killer • Easy to build & install

K4370 $129.00

rugged "ABS" instrumentHoused in 
case.

T.V. Colour Bar and 
Pattern Generator 

(See EA Oct'87)
Service Your Own TV & Save Dollsra
Ideally suited to T.V. repairs and 
amateur television production.
Features: 8 patterns to choose from
• PAL or NTSC compatible
• Operates on Channel 1
• Horizontal sync output • Vertical 
sync output • RF Output

K3300 I HE
Laboratory el Jin
Power Supply 3-5 voit« at up to 5 Amp»

Remember th. Altronic. kit I. fully drlllocf .nd punch.d.

altrorio
174 Roe St. Perth W.A. 6000 

PHONE TOLL FREE 008 999 007 
Perth Metro & After Hours (09) 328 1599 

ALL MAIL ORDERS
P.O. Box 8350 Perth Mail Exchange W.A.6000

ALTRONICS RESELLERS

significant cost saving from prices charged by Altronics Competitors.........................  
t Mmai nair Fvnress Mall and Phone Order Service - for the cost of a local call.

Bankcard’visa or Mastercard holders can phone order for nine day despatch.

Manufacturers, Contractors and Bulk Users 
Please Contact Our Wholesale Sales Dept.

Sydney (NSW Only) Colin Fobister 436 0422 
Perth 09 328 2199

STANDARD DELIVERY & PACKING CHARGE $4 00 to 1 Kg $7 over 1 Kg AUSTRALIA 
WIDE - We process your order the day received and despatch via Australia Post 
Allow approx 7 days from day you post order to when you receive goods 
<7 nn OVERNIGHT JETSERVICE — We process your order the day received and 
despatch Courier lor delivery next day Country areas please
allow additional 24-48 hours Weight limit 3Kgs (3Kgs covers 95% of Orders).
510 00 HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express 

Road - Please allow 7 days tor delivery.
insurance - As with virtually every other Australian supplier, we send goods at 
^niloneea risk Should vou require comprehensive insurance cover against loss or 
damage please add 1% to order value (minimum charge $1). When phone ordering 

please request "Insurance"
TOLL FREE PHONE ORDER - Bankcard.Visa. Mastercard Ho|aersca^ 
toll free up to 6pm Eastern Standard Time Remember with our Overnight Jetsarvlce we

deliver next day.
Esperance Communication. 713344 GERALOTON KB Electronics & 

, KARRATHA Daves OscHronic 854836 MANDURAH Lance Rock 
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New 30W stereo amplifier project — 2

Full circuit details
Here it is, our latest Playmaster amplifier. This 
compact unit is low in cost and very easy to 
build, yet provides all the essential features 
and excellent performance.

by ROB EVANS

In the June issue we discussed the de
sign considerations for a new low cost, 
high performance stereo amplifier. This 
article considered the power, features 
and overall performance required for 
today’s signal sources. We also looked 
at the requirements of the home con
structor, in terms of ease of construc
tion and reliability.

In fact, we set ourselves quite a chal
lenge, since the actual design of such an 
amplifier has a few conflicting require
ments. High performance for example, 
does not necessarily lend itself to low 
cost and reliability, while a construction 
technique with little interwiring means a 
more complicated printed circuit board 
(PCB) design.

However, since we at EA are not ad
verse to challenges, the time and effort 
was put in to overcome these hurdles. 
The end result is the Playmaster 30-30; 
an easy to build, moderately powered 
amplifier, with excellent noise and dis
tortion specifications to satisfy the most 
fastidious listener.

It's neat as well. With the exception 
of the power transformer and output 
terminals, all components mount di
rectly onto one square PCB - resulting 
in simple, trouble-free assembly. In 
fact, by connecting the power trans
former to the assembled PCB, the am
plifier may be tested as a free standing 
unit, without the cabinet. This is made 
possible by the use of a very careful 
PCB design, direct mounting potenti
ometers and input sockets, and small 
high efficiency heat sinks. As a bonus, 
all of this fits into a small, moderately 
priced box.

To simplify our design even further, 
we have elected to use integrated power 
amplifier chips for the main power amp 
stage. At moderate powers, this slightly 
unusual method has some distinct ad

vantages over an equivalent discrete de
sign.
Power from an IC

Integrated circuit power amplifiers 
have been viewed with some suspicion 
in the past, due to their reputation for 
questionable reliability, and poor noise 
and distortion performance. However, 
the newest generation of power ICs set
tles any doubts about their ability in 
these areas. Manufacturers have de
veloped these devices to a performance 
level where they challenge the best dis
crete designs, while offering a host of 
self protection facilities and an attrac
tive price.

Just as we use the common op-amp 
instead of a handful of transistors, we 
may now also use these new power ICs 
as an effective replacement for discrete 

power designs. In the present case, the 
power IC is a neat physical and elec
tronic solution to the conflicting re
quirements of our output stage. That is, 
it is small and self contained, yet offers 
high performance.

The reason for this high reliability and 
performance is the power IC's internal 
construction. In the same manner as an 
op-amp, the intimate thermal coupling 
and optimised component layout pro
duces a highly stable device. As a fur
ther advantage, an IC is simple to im
plement thanks to the small physical 
size and minimal external components. 
This means a less complicated assembly 
procedure and lower risk of error.

So, with this high production tech
nology and long periods of research and 
development, how can manufacturers 
charge so little for such a sophisticated 
device? The answer is simply large pro
duction runs and high volume sales, 
which is due to the wide range of appli
cations and predictable results.

The Philips TDA1514A
An excellent example of these new 

high performance power chips is the
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The complete circuit of the 
Playmaster 30 - 30. Note the 
use of a high performance 
power - amp chip, shown as 
IC4.

xã 
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(èxòxgxsxQ

Philips TDA1514A integrated power 
amp. This remarkable little beastie has 
a nominal output power of 40 watts, a 
lOV/us slew rate, very low noise and 
distortion levels, and is contained in a 
9-lead package (type SOT-131A) mea
suring only 24 x 12 x 4mm. It also has a 
number of very useful protection fea
tures that are ideal for our application.

The first of these features is an inter
nal muting circuit, which may be acti
vated by applying a low voltage level to 
its coptrol pin. This condition may be 
induced by internal chip conditions, or 
an externally applied level. As the name 
implies, the muting circuit simply mutes 
the audio signal path to the IC's output 
stage.

The muting circuit's control pin may 
be wired to an RC network so that mut
ing is activated for a pre-set time, dur
ing power-up conditions. This is effec
tively a “de-thump” circuit, for it blocks 
the DC offsets produced by charging ca
pacitors in the earlier amplifier stages, 
until they have settled.

The second feature is primarily de
signed to protect the output transistors 
and is called SOAR protection. SOAR 
is an acronym for “safe operating area”, 
and refers to the range of voltage and 
current combinations the output devices 
may safely handle. Since dissipated 
power is the product of the applied cur
rent and voltage (P=IV), a given device 
will pass a much higher current at a low 
terminal voltage and a low current at 
the maximum applied voltage. In prac
tice, these two conditions are at the op
posite ends of a SOAR curve.

The clever thing about the 
TDA1514A chip is that when the 
SOAR limit is exceeded, the internal 
muting circuit is activated automatically 
- which in turn shuts down the signal, 
thereby removing the overload. Clearly, 
a direct short circuit across the output 
will rapidly exceed the SOAR limit, so 
we may consider this chip as protected 
against short circuits.

A thermal overload is treated in a 
similarly clever manner, with the muting 
circuit activated when the chip tempera
ture exceeds a predetermined level. 
This third feature is very handy in a 
stereo amplifier, which has to cope with 
a wide range of ambient temperatures 
and load conditions.

As previously mentioned, a current 
generation power amplifier chip is not 
unlike a high powered op-amp, and 
shares its versatility. This is typified in 
the TDA1514A, which has inverting 
and non-inverting inputs, an input im
pedance of IM ohm, an open-loop volt
age gain of 85dB, a supply ripple rejec-
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stereo amplifier
tion of 72dB, and an input bias current 
of luA. In short, it is an extremely 
practical IC which easily slots in almost 
any high quality power-amp application.

Performance plus
So it's a great chip, but how does the 

final amplifier perform? In a word: 
great. As the accompanying table 
shows, the specifications for the Play
master 30-30 exceed those of a commer
cial unit costing many times the price. It 
delivers a continuous 28 watts into 8 
ohms (both channels driven), and up to 
60 watts under the IHF tone burst tech
nique. So in the practical sense, this lit
tle amplifier is capable of cleanly driv
ing loudspeakers to loud levels.

Naturally, the performance can be a 
little more civilized than attempts at 
speaker destruction. Using the Compact 
Disc input and the tone controls by
passed for example, the noise and dis
tortion levels virtually drop to that of 
the CD player itself. In this “straight 
through” mode the performance of the 
amplifier is almost set entirely by the 
TDA1514A power amp chip; happily its 
conduct is first class.
The circuit

Turning our attention to the actual 
circuit diagram, we can see the 
TDA1514A as IC4. It is arranged with 
an input impedance of 27K as set by 
R24, and a gain of about 15 as set by 
R25 and R26. The signal is coupled to 
the “non-inverting” input via R23 and 
C17, with R23 and C18 acting as a low- 
pass filter to remove any frequencies 
above the audio bandwidth.

Both the inverting and non-inverting 
inputs (pins 9 and 1) are AC-coupled by 
C19 and C17 respectively, since these 
inputs are at a slight negative bias volt
age. Also, to prevent unwanted sub
sonic frequencies reaching the output, 
these capacitors form high-pass filters 
with R25 and R24 respectively.

The muting control network (R27 and 
C25) is connected at pin 3 of IC4, which 
is linked to pin 2, the control output 
from internal protection circuitry. Ini
tially, when power is first applied the 
discharged state of C25 will hold pin 3 
low, forcing IC4 into its muted state. 
The muting is maintained as C25 
charges towards the positive supply rail 
via R27. When pin 3 rises to about +6 
volts, the muting function is released al
lowing audio signals to pass. In a similar 
fashion, an internal overload condition 
of the TDA1514A will drive pin 2 and 
consequently pin 3 low, until the condi

Another view of the assembled amplifier PCB, only a transformer and case 
away from high quality listening!
tion is (hopefully) removed.

Another network of note is the boot
strapping circuit of IC4. This is com
prised of C23, R28 and R29, and effec
tively applies a portion of the output 
signal back to the internal driver stages 
at pin 7. This is quite a standard tech
nique, and is used to reduce the effec
tive load on the driver stage by modu
lating its supply rail with the output sig
nal. The final result is that it may drive 
the output stage to higher currents and 
produce more output power: in fact, in 
this case about another 4 watts.

The actual circuit applies the output 
signal via C23 to the voltage divider 
R28 and R29. This divider is tied to the 
positive rail (effectively signal earth) at 
R28, and applies an attenuated version 
of the output to pin 7 at a DC level of 
about +30 volts. We have actually used 
a lower level of bootstrapping (that is, 
feeding back a smaller portion of the 
output), than the maximum suggested 
by Philips in the TDA1514A application 
notes. This was done in the interests of 
reliability, and only drops the output 
power by a couple of watts into 8 ohms.

The other sections of circuitry around 
the power amp are to ensure stability, 
for as with any high performance op
amp, this chip has an extremely wide 
bandwidth at low closed-loop voltage 
gains. The network comprised of R30 
and C24 provides an output load at high 
frequencies, while C22 bypasses the 
bootstrapping circuit. Also, C20 and 
C21 bypass the two supply rails and 
must be mounted as close to the IC pins 
as possible.

While the power-amp section of the 
Playmaster 30-30 is rather unusual, the 
remaining pre-amp and tone control 
sections can make no such claim. They 
are both standard and well proven de
signs as used in recent Playmaster am
plifiers, and provide excellent perform
ance when used with current op-amps. 
We have elected to use the TL072 dual 
low-noise JFET op-amp in the interests 
of price and availability; however higher 
performance devices such as the 
NE5532 or LM833 should slot straight 
in.

The phono pre-amp circuit is a direct 
coupled hybrid design featuring a differ
ential pair of transistors (QI and Q2), 
driving an op-amp (ICI). While this 
type of design is slightly more complex 
than utilising a high performance op
amp only, it is much less dependent on 
the type of device used. The prototype 
produced a noise level of -76dB (ref 
lOmV) with common BC549 transistors 
and a TL072 op-amp, and this figure 
can only improve with more exotic de
vices.

The phono signal is applied to the 
pre-amp via RI and Cl, which suppress 
any RF breakthrough, whereas R2 sets 
the input resistance to about 50K ohms 
as expected by most cartridges. Transis
tors QI and Q2 are set to a collector 
current of about 80uA by their common 
emitter load R3, and the network of R6 
and CIO provides a high frequency load 
to ensure the pre-amp's stability. RIAA 
phono equalisation is provided by the 
network comprising of R8, R9, R10, 
C5, C6, and C7. Bass rolloff below
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SPECIFICATIONS
Performance of prototype
Power output One channel Both channels

4 ohms 44W 32W
8 ohms 33W 28W

Dynamic power (IHF-A-202)
4 ohms 60W 50W
8 ohms 40W 40W

Harmonic distortion
8 ohms 0.025% at 30W
4 ohms 0.065% at 30W
Typically less than 0.015% at normal listening levels

Frequency response
Phono input RIAAIEC equalisation within ±0.5dB

(30Hz to 20kHz)
Line inputs +0/—1dB from 20Hz to 20kHz

Hum and noise
Phono input —76dB unweighted
(ref: 10mV/1kHz, terminated in typical MM cartridge)
Line inputs -91 dB unweighted
(ref: 250mV/1kHz)

Damping factor
Approximately 80 (8 ohm load)

Channel separation
100Hz -83dB
1kHz -72dB
10kHz -54dB
(ref: 30W output)

Input sensitivity
Phono input 4mV (overload at 1kHz: 150mV)
Line inputs 250mV
CD input 2V (as set by optional pad resistors)
(ref: 30W output)

Tone controls
Bass ±12dBat60Hz
Treble ±12dB at 16kHz

about 20Hz is provided by C4 to pre
vent sub-sonic signals from warped 
records and other turntable anomalies. 
This is in line with the latest IEC 
recommendations.

The output from the phono pre-amp 
is coupled to the input selector switch 
via C9, and Rll holds the output at 0 
volts to prevent any switching tran
sients. A reasonably high value has 
been chosen for C9; this prevents an ex
cessive bass rolloff from the phono 
stage when a load is connected to the 
“tape out” connections.

Two optional resistors, Rx and Ry are 
shown in the path between the CD 
input socket and the selector switch 
SW1. When included, these resistors at
tenuate the high output of a CD player 
to match the amplifier’s nominal input 
sensitivity of 250mV. For example, if 
we choose 47K ohms and 6.8K ohms for 
Rx and Ry respectively, a CD player 
with an output of 2 volts will deliver our 
nominal input level at the selector 
switch.

The signal is then applied to the vol
ume control via the input switching net
works, and the isolating resistor R12. 

This resistor prevents loading between 
the channels of the signal source when 
“mono” mode is selected.

From this point, the signal is applied 
to a buffer amplifier stage (IC2) by an
other high pass filter, comprised of R13 
and CH. Incidentally, the various high 
pass filters throughout the Playmaster 
30-30 are generally set to about 6 or 
7Hz. This has the total effect of a sharp 
rolloff filter below about 10Hz, which is 
a very efficient sub-sonic filter for the 
whole system.

The buffer amplifier stage (IC2) is set 
to a gain of about 6 by R14 and R15, 
and high frequency bypassed by C12. 
This in turn drives the following stages 
via C13. The load may be the tone con
trol stage, or both the tone and balance 
control sections, depending upon the 
position of the tone defeat switch SW4. 
Since the load presented by these sec
tions may vary greatly, for example the 
balance control at one extreme, C13 is 
chosen as a high value to prevent sig
nificant bass rolloff.

A standard “Baxandall” style feed
back network is arranged around op
amp IC3 to produce the tone control 

stage, which has a maximum boost and 
cut of about +/-12dB. The network is 
comprised of R16 to R20, C14 to C16, 
with RV2 and RV3 controlling the bass 
and treble frequencies respectively. This 
stage (or the previous amplifier stage) 
then drives the power-amp via the bal
ance control, which is arranged as a 
simple variable voltage divider.

That's about it for the signal path. 
The remaining circuitry generates the 
unregulated supply voltages for the 
power-amp, and the low voltage, regu
lated power supply rails for the earlier 
stages.

The power supply is quite a standard 
circuit with the transformer's centre
tapped secondary feeding a pair of full 
wave rectifiers (D3 to D6). The recti
fiers' positive and negative outputs are 
filtered by C28 and C29 respectively, 
and applied directly to the power ampli
fier chip IC4 (and the equivalent chip 
for the other channel).

The supply is reduced for the rest of 
the circuitry by simple zener diode 
shunt regulators, comprised of R32, 
R33, ZD1 and ZD2. These regulators 
produce about +/-15 volts, which is ap
plied to the filtering capacitors C26 and 
C27 via diodes DI and D2, producing a 
final supply of about +/-14 volts. The 
diodes will prevent the low voltage sup
ply at C26 and C27 from being dis
charged by the falling main supply (via 
R32 and R33), when the amplifier is 
turned off. This keeps the pre-amp and 
tone control circuitry “alive” until the 
power-amp has completely shut down, 
thus preventing any spurious signals 
which would be generated if all stages 
“died” at the same time.

That about wraps it up for the circuit 
description. As you can see from the 
pictures, it all mounts neatly on a single 
PCB. The TDA1514A power chips at
tach directly to the heatsinks which lie 
in the centre of the board, while the re
maining circuitry is arranged around the 
edges of the PCB.

The metal backing plate of the 
TDA1514A chip is internally ccon- 
nected to the negative supply rail, but 
may be bolted directly to the heatsinks 
without the need for insulating washers. 
This is possible since the heatsinks are 
not attached to the case (or earth) and 
are effectively “floating”.

The pots and switches are also 
mounted in a simple manner; either di
rectly to the board or on short wire 
stalks, allowing the unit to be assembled 
and fully tested out of its case.

Next month we will show the ampli
fier in its final form and provide full
construction details. ®



Construction project:

Field strength 
meter for TV
Here's the design for an instrument which should be a great 
help to anyone who does a lot of TV/FM antenna installations 
or adjustments - especially antenna installers and service 
technicians. It's also a basic TV receiver front end, as well.

One of the perennial problems associ
ated with getting the best performance 
from a TV receiving system is position
ing the antenna correctly. It is rarely a 
matter of simply erecting an antenna in 
some convenient position, and pointing 
it in the general direction of the trans
mitter.

In a primary signal zone right near a 
transmitter, you can sometimes get 
away with the proverbial “piece of wet 
string” for an antenna. But even in 
these situations, there's generally a 
need to receive more than one station - 
and at least some of these are likely to 
call for more careful treatment, if they 
are to be received properly. Out in a 
fringe receiving area, the antenna sys
tem needs to be not only more elabo
rate, but much more carefully adjusted.

The height, orientation and relative 
position with respect to surrounding ob
jects has a great bearing on the per
formance of most VHF and UHF anten
nas. Also important is the choice of an
tenna type - some will be more suitable 
than others, for any given situation and 
its particular combination of receiving 
conditions.

All of these aspects can have a drastic 
influence on the economics of an instal
lation, particularly in the case of sys
tems needing a telescopic, guyed mast. 
As well as being quite expensive, the 
latter will generally also involve a build
ing permit from the Local Council.

A relative field strength meter or 
RFSM can help greatly in this kind of 
situation, by allowing you to check on 
signal field strengths around the area. 
You may well discover that a complex 
and costly installation is not really nec
essary.

Then when you've been able to deter
mine the kind the rig needed, the 

RFSM can be a great help in installing 
and setting it up for the best results. By 
allowing you to do this “on the spot” 
right at the antenna itself, it obviates all 
of the usual climbing up and down lad
ders, and/or calling between yourself 
and an assistant at the receiver.

The selection of different types and 
lengths of feeder cable is also an impor
tant factor in any installation. The inser

A look inside the meter case, showing the main PCB just behind the front 
panel. This supports the RF and IF modules and the vertically mounted power 
supply/battery charger board.

tion of splitters, diplexers, baluns and 
in-line masthead or distribution ampli
fiers can have a marked effect on signal 
levels. The RFSM can give comparative 
measurements of these types of compo
nents, before and after insertion.

Even with simple installations, the in
strument can get quick fixes on the best 
height, position and orientation. Be
cause it can be battery powered and 
portable, you can take it up on the 
roof, into the ceiling space, out in the 
backyard, a mile down the paddock or 
up the nearest hill. Or if you're really 
lazy, you can simply measure the signal 
coming out of the local TV wall socket.
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What it does
As the title suggests, the RFSM is a 

relative field strength indicating device, 
not an absolute level measuring instru
ment. It is designed for making com
parative judgements of one condition 
over another.

At the heart of the instrument is the 
front end of a TV set. It has a tuner, IF 
strip and sound output stage, to which 
have been added a measuring circuit to 
give a meter readout. A channel switch 
along with four pre-set tuning controls 
have been provided, to make selection 
of signals more convenient. Each of the 
four channel positions may be set for 
channels in the low VHF band (Band 
1/2), high VHF band (Band 3) or UHF 
band (Band 4/5).

The built-in sound output stage and 
speaker is designed to aid in tuning 
when video information cannot be seen 
- when you are on the roof for instance.

Control over the RFSM's overall sig
nal sensitivity is provided by a manual 
RF attenuator. This caters for varying 
levels of signal likely to be encountered 
in normal viewing areas. This control 
could be calibrated to give reference 
values, but more on this later.

To ensure that the unit can be made 
portable, it has been designed to oper
ate from either an external 9 -14V DC 
supply or an optional internal battery. 
Because a rechargeable battery will 
make the unit much more economical, a 
suitable charging circuit has also been 
built into the design. This is suitable for 
a sealed gel-type 12V lead-acid battery, 
with a capacity between 1.2 and 2 am
pere-hours (Ah). The actual current 
drain of the RFSM is around 500mA.

A switch is incorporated into the an
tenna system input so that the signal 
can be routed to either the instrument 
or a local TV set for comparative pur

poses. Video information is available at 
an RCA socket on the rear panel. This 
can be fed to a composite monitor for 
comparative viewing, or it can be used 
to convert a video monitor into a TV 
set when the RFSM is not being used 
for antenna evaluation or testing. The 
video output provides a full PAL com
posite colour video signal.

The design of this project has been 
carried out by the R&D Department of 
Dick Smith Electronics, and as a result 
the PCB patterns are protected by copy
right. Needless to say, complete kits for 
the project will be available shortly at 
all DSE stores and selected dealers.

How it works
To avoid the need for complex and 

tricky alignment of RF and IF circuitry, 
the system has been built around pre-as
sembled and aligned modules. This also 
avoids the need for costly signal genera

SPECIFICATIONS
Bands:

Frequency Coverage:

Channel Presets:
Input Signal Level Range: 

Gain Control:
Attenuation Range:

Metering:
Antenna Input Impedance: 

Video Output: 
Sound Output: 

Input Power: 
Optional Internal Battery: 

Charge Facility: 
Charge Time: 

Max Charge Time: 

3 (HI, LO, UHF) 
LO Ch’s 0-5 
HI Ch’s 5A, 6-11 
UHF Ch’s 21-69

Note: Lead/acid batteries should not be left in a discharged state for 
long periods. Even if not in use, they should be charged on occasions 
to preserve life.

tors and other associated test equip
ment, which would otherwise be re
quired for alignment.

The pre-aligned RF tuner module 
(MODI) covers the full frequency range 
used by Australian TV channels, in 
three bands:
Low Ch 0 - 5 (46.25 - 102.25MHz) 
High: Ch 5A,6- 11 (138.25- 

216.25MHz)
UHF: Ch 21 - 69 (471.25 - 855MHz)

The tuning of these bands is 
performed by a DC control voltage, 
derived from a regulated 30V output 
provided by the power supply. For 
operator covenience, four pre-set multi 
turn potentiometers VR1 - VR4 are 
provided, selectable by the channel 
change switch, SW1. Each tuning 
control has an associated three position 
switch to select the band required.

Each pot acts as an adjustable voltage 
divider across the 30V regulated supply.

46.25-102.25MHz
138.25-216.25MHz
471.25-855.25MHZ

<10)xV (20dVpV) — >100mV (WOdBpV) 
Manual Attenuator (uncalibrated)
>80dB
52mm panel meter, 0-50piA scale
75 ohm, Belling Lee type connector 
PAL composite, 2.5V p-p 
>200mW, 57mm speaker
9-14V DC @ <500mA (typ 380mA @ 12V) 
12V Lead-acid gel cell, 1.4-2Ah 
Constant voltage, current limited 
8-48hrs (depends on residual charge) 
No limit; can be left on permanently
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The normal voltage required to cover 
the Australian bands is in the order of 0 
- 24 volts.

The power gain of the tuner module 
is around 27dB. In normal TV receiver 
operation, this gain would be controlled 
by the AGC loop. In this application, 
manual RF gain adjustment is provided 
by the attenuation control, VR5. This 
allows adjustment of the RFSM to 
cover the normal signal levels 
encountered by TV receiver inputs.

The complete instrument is useable 
over a signal level range from less than 
WuV (20dBuV) to over 20mV 
(86dBuV). This is sufficient to cope 
with most practical viewing areas. As a 
guide, a signal level of around 200uV is 
required for reasonable colour TV 
viewing.

If you need the unit to operate under 
higher signal level conditions than 
20mV, external discrete attenuators at 
the antenna input would have to be 
used.

The output intermediate frequency 
(IF) from the RF tuner module is 
36.875MHz for the picture and 
31.375MHz for the sound signals. To 
amplify and further process these 
signals, the second pre-assembled and 
aligned module is used (M0D2). This 
provides IF amplification and detection 
for both the video and sound, delivering 
these to output pins 4 and 2 
respectively.

Video is fed straight to a back panel 
socket (SK3), for external use. The 
sound is amplified by the on-board 
LM386 integrated circuit, and then fed 
to a small internal speaker.

The automatic gain control (AGC) 
output from M0D2, which would 
normally be coupled back to the tuner 
in a TV receiver is not used is this 
application. However the automatic 
frequency control (AFC) output is 
taken back to the tuner, to provide 
tuning lock despite variations in signal 
and component changes. In TV sets, 
this function can usually be disabled by 
a front panel switch but in this case, it 
is permanently connected for ease of 
operation.

A separate narrow-band IF strip is 
used to drive the metering circuitry, 
taking its signal from the output of 
MODI in parallel with the input of 
M0D2 - or more accurately, via a 
splitter consisting of two 10 ohm 
resistors.

This IF strip is located close to the 
tuner module on the mother board. It is 
tuned to 36.875MHz, the picture IF.
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Transistors QI and Q2 provide two 
stages of gain, resulting in an overall 
figure of around 45dB. This provides 
sufficient signal level to drive the 50uA 
meter movement from the detector.

The meter detector itself is very 
simple, using an OA90 germanium 
diode forward biased by the 100k 
resistor R14 for maximum sensitivity. In 
order to overcome the small offset 
voltage that would appear as a reading 
on the meter due to this forward bias, a 
balancing voltage is developed by the 
voltage divider R15 and trimpot VR8. 
This provides a meter zeroing 
adjustment to compensate for variations 
in detector diode current. The second 
trimpot VR7 and switch SW3 enable the 
meter sensitivity to be reduced by 50%, 
for a second less sensitive 0-100 
measuring range.

The audio amplifier stage has 
deliberately been kept simple and low 
in power capability. It is only used as a 
secondary indicator, to aid in tuning 
and allow rough checking of signal 
sound quality. The output is limited to a 
couple of hundred milliwatts, but this is 
sufficient to drive a small speaker. 
Power for the amplifier is derived from 
the 11V output of the regulated supply 
via the 15 ohm resistor R19.

Power supply
At first glance, the power supply it

self may look something of an “over
kill”. But to cope with the supply re

Another view inside the case, showing the wiring to the front panel controls. 
Note also the sealed lead-acid battery, next to the speaker, and the shield for 
the power supply board.

quirements of the instrument's circuitry 
and operational features, it was neces
sary to meet certain minimum perform
ance parameters.

Firstly, the RF and IF modules are 
rather power hungry. This is one of the 
penalties of high frequency circuits of 
this nature.

Secondly, to get consistent measure
ments, the supply voltage should remain 
reasonably constant. However when op
erating from batteries the raw supply 
voltage may vary from around 9 to over 
12 volts, rather beyond the tolerance al
lowed by the modules.

In the interests of economics, a re
chargeable battery is required, and since 
this should be built in for maximum 
portability and convenience, there arises 
the problem of providing a suitable 
charging circuit.

With the circuit shown, all of these 
requirements are met. Incidentally, 
please note that in the following discus
sion, power supply components have 
separate numbering from those in the 
rest of the project.

The circuit is based around a 78S40 
switching regulator chip. This device 
uses an energy storage inductor (the pri
mary winding of Tl) as part of the 
switching circuit.

During the regulator's ON phase, a 
power transistor inside the 78S40 
switches the PS side of this inductor 
winding to ground, thereby applying the 
incoming raw power source (from
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The complete circuit 
for the RFSD. The 
use of pre-aligned 
RF and IFIdetector 
modules makes the 
unit a lot easier to 
build and get going. 
The circuitry around 
Q1 and Q2 is a 
narrow-band IF to 
drive the meter.
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SWla) across the inductor via current 
limiting resistors R3-5. During this time 
diode D4 is reverse biased.

At a predetermined time, the transis
tor is switched off. The magnetic field 
stored in the inductor now collapses and 
the polarity of the voltage across it re
verses. Diode D4 now conducts, dump
ing the energy from the inductor into 
storage capacitor C3 and the load. This 
is referred to as the 'OFF' phase.

The ratio of ON to OFF time deter
mines the energy transfer. This pulse 
width ratio is controlled by the chip, 
which compares the voltage at pin 10 
(derived from the output voltage) with 
an internal reference. This feedback sys
tem maintains the voltage across the 
load at a constant figure under varying 
load conditions. Trimpot VR1 sets the 
output voltage level.

To provide the 30V required for the 
varicap tuning in the RF tuner module, 
a secondary winding is wound on the in
ductor. To reduce the number of turns 
required, a series additive circuit is em
ployed. The “earthy” side of this wind
ing (SS) sits at the 13.8V output level of 
the primary supply. This potential is ac
cordingly added to the voltage appear
ing across the secondary winding. Diode 
D3 rectifies this secondary output, while 
capacitors Cl and C2 with resistor RI 
provide storage and filtering. Zener 
diode ZD1 maintains the 30V level.

Diodes DI and D2 provide a voltage 
drop, along with resistor R20 on the 
mother board, to supply UV to the 
module blocks. Capacitors C17-C20, the 
ferrite beads and the metal shield are to 
suppress noise from the power supply 
and prevent it from interfering with the 
rest of the circuit.

The 13.8V voltage figure set by VR1 
is to meet the charging needs of the op
tional 12V lead-acid battery. This sets 
the end point charge condition. Resistor 
R9 limits the initial charge current.

The power mode switch SW1 selects 
the power source required, giving a 
choice of external power, internal bat
tery or charging of the internal battery 
from the external supply.
Construction

Almost all of the circuitry of the 
RFSM is supported by a mother PC 
board, measuring 225 x 95mm and 
coded ZA-1477. Mounted vertically on 
this board are the RF and IF modules, 
plus a small second PCB for the switch
ing power supply. This measures 87.5 x 
56mm, and is coded ZA-1478.

Start assembly by loading all the low

ten are tne Hr input/output sockets, 
while the video output and external DC
profile components into the mother 
board. Firstly the links, resistors, trim
pots and capacitors, and then the IC, 
transistors and video detector diode DI. 
Make sure you check the orientation of 
the latter parts before soldering. Cut 
lengths of rainbow cable suitable for 
connecting to the pots and switches, and 
terminate these to the board as shown. 
Fit three PCB pins near the power sup
ply area, ready to support the shield 
plate.

Mount and solder the four multi turn 
tuning trimpots, and the three IF trans
formers. Now the RF and IF modules 
can be mounted and soldered. It may 
be necessary to slightly bend the legs on 
the IF module to get a snug fit. This 
completes construction of this board, at 
this stage.

Now begin assembly of the power 
supply board, loading all of the low pro
file components first as before. Leave 
the LED out at this stage.

Right: A detail drawing showing how 
the power supply PCB is mounted 
behind the front panel, supported by 
switches SW1 and SW2. Note the 
shield plate behind it.

with switch SW4, 
power input sockets are on the right.

In order to get the rotary switch to fit 
the board, it is necessary to cut the lugs 
as shown in the diagram. Do not cut the 
lugs too short, or they will not pene
trate the board. Cut the shaft to length 
- it should extend 22mm from the main 
switch plate. Mount the switch with the 
orientation as shown on the overlay dia
gram and push it firmly down onto the 
surface of the board. Then solder all 
pins.

The ON-OFF toggle switch has to 
have short lengths of tinned copper wire 
soldered to the pins as shown. These 
wires are then threaded into the board 
and the switch pushed to rest on the 
surface of the board. The ferrule of this 
switch should line up with the shaft of 
the rotary switch. Solder in place.

For connection points to the mother 
board, solder short lengths (around 
25mm) of 0.8mm tinned copper wire 
into the six holes in the bottom of the 
board.

Front Panel

Above: How to cut the switch lugs so 
that they will pass through the holes 
in the power supply PCB.

Power Supply PCB

ELECTRONICS Australia, August 1988



Coil Winding
Winding the power supply trans

former TI is the hardest operation in 
the construction of the project, and re
quires a little patience.

To wind the primary, cut off approxi
mately 1.25m of 0.4mm enamelled cop
per wire for the first winding. Referring 
to the coil winding diagram, wind on 30 
turns. The turns should be as closely 
wound as possible, and touching on the 

inside of the toroid. Make sure the 
winding direction is as shown. A little 
self adhesive tape at the start and end 
of the winding will hold it in place.

The secondary winding is more diffi
cult, because of the extra turns. Wind 
on a single layer around the remainder 
of the toroid, then hold the long end 
with a small piece of tape. Now wind on 
a layer of thin tape as shown. Although 
not essential, this makes winding of the Details of the windings for power 

supply transformer TI.

Details of the small amount of discrete wiring needed for the field strength meter.
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remainder easier. After completing the 
74 turns, tape off the end.

Now position the completed coil as
sembly over the seating point on the 
power supply board, to judge the final 
length of free ends. Cut to length and 
scrape off the enamel at the ends, then 
tin with solder before inserting into the 
board. Mount the coil and strap it to 
the board with two nylon cable ties. Fi
nally insert the coil ends and solder.

To avoid problems after assembly, it 
is a good idea to test the power supply 
operation at this stage. But before you 
do this, make a final check of your as
sembly and component placement.

Connect +12V to P+ and the nega
tive lead to G. Turn the rotary switch to 
the centre EXT position and SW2 on. 
Measure the voltage at the cathode of 
D4; it should be between 12 and 17 
volts. Adjust VRl to get 13.8V. Then 
measure the 30V line at CV. If this 
voltage is not 30V but much lower, you 
may have reversed SS and SF on the 
transformer.

If you have a rechargeable battery, 
connect this and check the operation 
with the source switch in the BAT posi
tion. If the battery has some charge 
level, the power supply should still out
put 13.8V. Change the switch to the 
CHG position. Measure that some 
charge current is being applied to the 
battery. This current will depend on the 
charge state of this battery but will be 
somewhere in the range of 10-200mA.

The power supply assembly can now 
be fitted to the mother board. Thread 
four ferrite beads over the lengths of 
wire previously fitted to the connection 
points. Only the active connections P+, 
B, CV and SV have beads fitted. Now 
bend these leads at right angles, and 
thread them into the mother board so 
that the PS board fits flush on the sur
face. It should finish in the position 
shown in the diagram. Now solder in 
this position, ready for mounting to the 
front panel.

You should now be ready for the 
front and rear panel wiring. Cut the pot 
and rotary switch shafts to length, using 
a knob to judge the correct length. 
Mount the meter, the two pots and the 
three switches to the front panel. Use 
M2 screws for the slide switches. The 
wiring diagram shows the approximate 
orientation of the pots and rotary 
switch.

Fit the RCA, 3.5mm and coax sockets 
to the rear panel. In this case fit the
slide switch with M3 screws. The overlay diagram for the RFSD’s main PC board. The main thinas to watch

Lay each panel as shown in the wiring are the polarities for the electrolytic capacitors, transistors and diodes 
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diagram and terminate all wires. Note 
how the sound switch wiring runs 
around the back of the power supply. 
Two spade connectors can be crimped 
and/or soldered onto the battery lead. It 
would be a good idea to mark the posi
tive wire with some identification, such 
as a red PVC sleeve.

Use heavy 0.8mm tinned copper wire 
to connect the coax sockets and switch. 
Fit an RCA plug to a short length of 
coax and solder to the switch as shown, 
to connect to the input of the RF mod
ule. Wire the speaker. You should now 
be ready for the setup procedure.

Setting it up
After a complete check of your as

sembly and wiring, the following proce
dures are necessary.

First the power supply. Apply 12V to 
the power input, with the power mode 
switch in the EXT position. Check the 
voltage at the points shown on the cir
cuit diagram on each side of the 6.8 
ohm resistor R20 on the mother board. 
Much lower values than those shown 
would tend to indicate something wrong 
in one of the circuit blocks on the 
mother board.

Recheck the original 13.8V point. 
Readjust VR1 if necessary. Measure the 
30V line. It still should be close to the 
original figure.

Note: When fitted, the LED will be 
on when any power source is connected 
and the power switch on. The CHG 
position is purely for charging the inter
nal battery from the external source. In 
the EXT position, both the charging 
and measuring circuits are operational. 
If the external power is disconnected, 
the internal battery will partly power 
the system back through the 15 ohm 
resistor R9. This is a non-valid state and 
the RF circuits will fail to operate prop
erly.

At this stage, noise should be coming 
from the speaker. If you have access to 
a video monitor, connect this to the 

The overlay dia
gram for the 
power 
supply/charger 
PC board. Be 
careful with the 
connections for 
T1!

RCA socket on the rear panel. Connect 
an antenna, select a channel, turn the 
attenuation control to 0 and tune a local 
TV station for best sound and picture. 
Now turn the attenuation control up. At 
some point, the signal should drop out. 
This shows the manual gain control over 
the tuner is working.

Mother Board
1 Plastic instrument box, 255 x 

190 x 82mm
1 PCB 226 x 95mm, code 

ZA-1477
1 3-pole 4 pos rotary switch
2 DPDT slide switch
1 3PDT slide switch
4 100k multiturn tuner pots c/w 

switch
1 10k lin pot
1 100k log pot
1 50uA 58 x 52mm panel 

meter
1 tuner module, TUMUF 4EA 

706
1 IF module, HL-PIF 36MO5
3 miniature 36.875MHz IF 

transformers
1 8-ohm 57mm speaker
2 75-ohm chassis coax sockets
1 3.5mm chassis socket
1 RCA chassis socket
1 RCA plug
4 medium plastic knobs
1 prepunched & screened front 

panel
1 prepunched & screened rear 

panel
Semiconductors
2 BF115 transistors
1 OA90 germanium diode
1 LM386 audio amp IC
Resistors
1/2W: 2x10ohm, 1 x47ohm, 
1x180ohm, 1x220ohm, 2x1k, 
1x2.2k, 2x2.7k, 3x5.6k, 2x10k, 
1 x47k, 1x100k
1W: 1X6.8ohm, 1x15ohm

This is all that can be done with the 
IF and tuner modules. All alignment 
and .adjustments for these are factory 
set. However we do have to set up and 
align the measuring circuitry.

Without signal input, detune the tuner 
to a dead spot. Set the meter switch to 
the 50 position and adjust VR8, the 
meter balancing pot, to get a zero read
ing on the meter.

Now turn the attenuation control back 
to zero. Select a strong, constant TV 
signal source and precisely tune this 
channel. You may already get a reading 
on the meter. With a suitable non-con- 
ductive, non metallic alignment tool 
suitable to fit the IF transformer cores, 
turn the core of IF1 to get some in
crease in reading. You should find some 
peak somewhere near the centre of the 
coil. Then move to IF2 and do the 
same. Finally turn to the core of IF3 
and peak it too. If you find that the 
meter has already gone beyond full 
scale, adjust the attenuation control for

PARTS LIST
Capacitors
Ceramic 1x1nF, 7x22uF,
1 x47nF, 6x0.1uF
RB electros 1 x10uF/25VW, 
2x100uF/16VW, 2x220uF/16VW
Miscellaneous
0.8mm T/C wire, 1.2mm T/C wire, 
12 core rainbow hookup wire, 
fig8 cable, Teflon coax cable, 
PCB pins, spade connectors, 
screws, tinplate shield, bracket, 
rubber feet
Power Supply
1 PCB 87.5 x 56mm, code 

ZA-1478
1 4-pole 3 pos rotary switch
1 DPDT toggle switch
Semiconductors
1 78S40 swtiching IC
2 1N4002 diodes
1 1N4148 diode
1 3mm red LED
1 30V 1W zener
Resistors
1/4W: 3x1.2ohms, 1x180ohms, 
1x1k, 1x1.5k, 1x4.7k, 1x18k 
1W: 1 x15ohm,
1 x500ohm horizontal 10mm 
trimpot
Capacitors
1 x100pF ceramic, RB electros; 
2x33uF/35VW, 2x470uF/16VW
Miscellaneous
cable ties, 0.4mm enamelled 
wire, ferrite beads, iron powder 
ring core

ELECTRONICS Australia, August 1988



Field Strength

Meter for TV

half scale reading.
Repeat the alignment of the three IF 

transformers until you can no longer get 
any further increase in level. This is the 
end of the simple measuring IF align
ment procedure.

Note: You will notice a fluctuation in 
the meter reading with changes in video 
information. This has to be accounted 
for in the alignment peaking adjust
ment.

All that remains in the setting-up 
procedure is calibration of the “100” 
range for the meter. Adjust the attenua
tor control for a full scale reading on 
the “50” range. Now switch to the 100 
range and adjust trimpot VR7 to obtain 
a half scale reading. That's it!

Final assembly
Fit a nut and washer to the ON-OFF 

toggle switch, to go behind the front 
panel. Then locate the front panel over 
the four tuning control shafts and the 
two switches on the power supply, and 
slide the assembly into the case. Fit the 
five No.4 PK screws to secure the 
mother board to the case.

The ON-OFF power switch should 
penetrate the front panel enough to ac
commodate the full thickness of the 
outer nut. Tighten the rear nut to se
cure. Note that a nut is not used to se
cure the rotary switch; only the shaft 
fully penetrates the front panel. Fit all 
knobs, so that the indicators line up 
with the marks on the panel. It may be 
necessary to slightly turn the pots and 
switch to get correct alignment.

Thread the LED into the power sup
ply PCB and then the body flush up to 
the front panel. Check the polarity be
fore soldering. Now fit the tinplate 
shield to the back of the power supply. 
You will have to bend over the top 
edge approximately 4mm, as shown. 
Solder at three points along the top 
edge to the earth track of the board. At 
the bottom, solder to the three PCB 
pins previously mounted on the mother 
board.

Check that this shield plate does not

Another view of the com
pleted meter. The overall 
size is 260 X 210 X 83mm.

foul the connections on the bottom of 
the board. Solder a length of tinned 
copper wire between the bodies of the 
pots, channel switch, shield and the IF 
module.

Fit the speaker into the location pro
vided in the case, and glue it in place 
with a small amount of contact adhesive 
or similar material around the perime
ter.

If you have a battery to be fitted, the 
bracket is screwed to the centre rear 
case pillar and under the centre-rear 
mounting screw for the mother board, 
on its top surface. Note that the bracket 
supplied is shorter at the PCB end than 
at the other. The screw at this point has 
to be longer than the others. Use a thin 
layer of plastic foam under the battery 
as a shock absorbing medium.

Finally fit four rubber feet to the bot
tom of the case. This completes the as
sembly.

Using it
The input impedance of the RFSM 

tuner module is 75 ohms. If the instru
ment is to be used with 300 ohm sys
tems, an external balun will need to be 
used. The insertion loss of this device 
may have to be considered in measure
ments.

To tunc the RFSM, connect the input 
signal lead, turn the attenuation control 
to zero and select a channel. Precisely 
tune to a station. If a video monitor is 
connected, tuning will be easy. If you 
are at a remote location without the aid 
of a visual picture reference, the video 
can be monitored via the sound V 
switch position. This actually samples 
the video and makes it audible as frame 
buzz. In this way you can switch be
tween V and A (audio) to give correct 
tuning. The meter peak reading is also 
part of the tuning state.

A little practice will soon show you 
how the system works. To make use 
easier, the four switched tuning controls 
can be pre-set to the main stations in 
your area, before tests in the field are 
carried out.

To illustrate operation, here's an ex
ample. We will assume we want to posi
tion an antenna on a roof.

With the antenna pointed in the 
rough direction of the station, turn the 
attenuation control until the meter 
reads half scale. Move around the area 
you consider that the antenna may be 
mounted and try varying height, posi
tion and direction. The meter will go up 
and down with signal level. Note the 
area of highest signal level.

Some compromise might have to be 
made between the best signal position 
and a practical mounting point. If you 
are in an area that is prone to reflec
tions which cause ghosting, it may be 
wise to temporarily connect a TV set to 
check out that aspect. It could be that 
the strongest signal area is not neces
sarily the best for elimination of ghost
ing.

To give some guide to the actual sig
nal strength level with the attenuation 
control at zero (maximum tuner gain), 
the prototype instrument gave a full 
scale reading (50 range) for a signal 
input level of around 60uV at 70MHz. 
It would be reasonable to expect that 
other units would give similar figures, at 
least in the order of 50uV to lOOuV 
FSD.

If you have access to some form of 
reference signal, a graph could be plot
ted, showing signal level versus the at
tenuator control scale figure. As an ex
ample, on the prototype unit we were 
able to plot:

Scale Input Level 
(approx)

0 60uV
3 200uV
4 900uV
5 3.25mV
6 9.5mV
7 160mV

It can be seen that the top end of this 
control soon reaches the maximum 
capability of the tuner to handle very 
high signal levels. To allow the tuner to 
operate within the normal AGC control 
range at these higher levels, an external 
attenuator would have to be placed be
fore the tuner.

The 100 range on the meter switch is 
only meant as an indicator when using 
the instrument as with a video monitor. 
If the signal level is strong enough, turn 
the attenuator control until a half scale 
reading is obtained. This represents a 
good signal level for colour viewing. 
This scale cannot be used for measuring 
relative signal strength, as the levels are 
not in the most linear operational area 
of the measuring IF strip. 0
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Dedicated Motion 
Controllers for 

Precision Control of 
DC Servo Motors

Until now, high performance 
servo motor systems were a 
slow trial and error process, 
requiring the expertise of 
several engineering talents. 
However, National’s new 
LM628/629 Dedicated 
Motion Controllers have 
changed all that. They 
eliminate the need for 
diverse engineering 
expertise, dramatically 
reduce software and 
hardware development 
efforts down to a few days, 
plus offer a new level of 
enhanced motion-control 
performance and 
communications with the 
host system.
The National LM628/629 are 
the only motion controllers 
on the market today which 
incorporate real-time 
programmable host-interrupt 
^capabilities, trapezoidal 
velocity profile, and 
correction for positioning 
errors.
As National Semiconductor’s 
most experienced 
distributor, NSD has the 
stock, expertise and 
Australia-wide support for 
the comprehensive range of 
National and Fairchild 
products:

Other Products

LINEAR:
□ VOLTAGE REGULATORS
□ OP AMPS
□ VOLTAGE REFERENCE
□ COMPARATORS
MEMORY:
□ RAM, EPROM, EEPROM
□ GATE ARRAYS
□ STANDARD CELLS
□ PALS
MICROPROCESSORS:
□ 8-BIT, 6-BIT, 32-BIT
□ UARTS
□ INTERFACE
□ GRAPHICS
□ ETHERNET

DIODES AND 
TRANSISTORS:
ALL LOGIC FAMILIES:
□ FAST, FACT, S, LS, ALS
□ HC, 4000

VIC 205 Middleborough Road. Box Hill. 3128 
Phone: (03) 890 0970 Fax: (03) 899 0819 
NSW Unit 3.12 Victoria St.. Lidcombe, 2141. 
Phone (02) 646 5255 Fax: (02) 646 5728 
QLD 62 Doggett Street. Fortitude Valley. 
4006. Phone. (07) 854 1911
SA 108 Gilbert Street, Adelaide. 5000 
Phone: (08) 211 8499 Fax: (08) 211 7292 
NZ 2/4 Cain Rd.. Penrose. Auckland. 
Phone: 525 1096 Fax: 592 493

A member ol the
JAMES HARDIE INDUSTRIES GROUP

MKAdd 1142
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008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

XT* MOTHERBOARD

DTC HARD DISK 
CONTROLLER CARDS

X18060 (XT)
X18140 (AT)

$190 
$290

• 4 77MHz
• 8088 Processor
• Expandable to 640K on board
• Provisions for up to 6 x 2732 EPROMs on 

board.
• Keyboard connector
• 8 Expansion slots

Cat.X 1 8020 (Excl Ram) $119
Cat.X 18026 (Incl. Ram) $514

6/10 MHz AT* MAIN BOARD
• 6/10 MHz system clock with zero wait 

state
• Hardware and software switches for 

alternative system clock.
• Rechargeable battery backup for CMOS 

configuration table and real time clock.
• 80286-10 microprocessor
• Socket for 80287 numeric data 

co-processor
• 256KB. 512KB, 640KB, or 1,024KB RAM
• 64KB ROM, expandable to 128KB
• 8 Input/Output slots
• Hardware reset jumper
• Power and turbo LED connector
• Phoenix BIOS

16 BIT FLOPPY DISK DRIVE 
CONTROLLER CARD

These cards will control up to 2 or 4 double 
sided 360K IBM* compatible disk drives.

X18005 (2 Drives) . $52
X18006 (4 Drives) . $55

1-2M/BYTE/360K 
FLOPPY CONTROLLER CARD 
The ideal solution for backing up hard disk, 
archiving etc. Suitable for I 2 M/Byte and 
360K drives. XT* and AT* compatible

X18100 (Excl. RAM) $689
Cat. XI8008

XT* TURBO MOTHERBOARD
• 8MHz
• 8088 Processor
• Expandable to 640K on board.
• Provisions for up to 6 x 2732 EPROMs on 

board
• Keyboard connector
• 8 Expansion slots

386 MAIN BOARD
Intel 80386 CPU (16MHz)
Socket for 80387 Math co-processor 
32 bit BUS system, 1 M/Byte or 640K on 
board memory
Built-in speaker attachment
Battery backup for CMOS configuration 
table and real time clock.
Keyboard controller and attachment

$124

RS232 & CLOCK CARD
(WITHOUT CABLE)

This RS232 card supports 2 asynchronous 
communication ports. Programmable baud 
rate generator allows operation from 
50 baud to 9600 baud. Fully buffered. 
Clock includes battery back-up and 
software.

Cat. XI8028 $89

RS232 (SERIAL) CARD
(WITHOUT CABLE)

This RS232 card supports 2 asynchronous 
communication ports. Programmable baud 
rate generator allows operation from 
50 baud to 9600 baud. Fully buffered.
Second serial port is optional.

X 1 8030 (excl. RAM) $169
X 1 803 1 (incl. 640K RAM) $599

10 MHz XT* TURBO 
MOTHERBOARD

Increase the performance of your sluggish 
XT* approximately four times with this 
super fast motherboard.
• 8088-2 running at 10 MHz. no wait state
• Turbo/Normal selectable
• 640K fitted
• 8 Expansion slots
• 4 Channel DMA
• Keyboard port

Excluding RAM ..
Including RAM)..

$249 
$679

BABY AT* MOTHERBOARD
(WITHOUT MEMORY)

• 6/10 MHz system clock with sero wait 
state.

• 80286-10 Microprocessor
• Hardware and software switchable
• Socket for 80287 numeric data 

co-processor
• 256K, 512K, 640K, or L024K RAM
» 64K ROM
• Phoenix BIOS
► 8 Expansion slots

X18200 (excl RAM) $689

• 3 Programmable timers
• 8 System expansion I/O slots:

5 with a 36 pin and a 62 pin expansion 
slot 2 with only the 62 pin expansion 
slots 1 with two 62 pin expansion slots 
(32 bit BUS)

X1 8 1 0 1 without RAM $2,489 
X18103 I M/Byte RAM $3,495 
X18105 2 M/Byte RAM $4,495

MULTI I/O &
DISK CONTROLLER CARD

This card will control 2 x double sided, 
double density drives, and features a serial 
port, a parallel port, and a joystick port or 
games port. It also has a clock/calendar 
generator with battery backup.

Cat. X18040 ....... $145

768K MULTIFUNCTION 
I/O CARD

(Includes cable but not 41256 RAM)
• Serial port
• Parallel port
• Games port
• Clock/Calendar with battery back-up
• provision for second serial port

Cat. X18050 $194

MULTI SERIAL CARD
4 RS232C asynchronous communication 
serial ports. One fitted 3 optional.
NS 16450 Asynchronous communication 
elements (ACE)
COM1/COM/2 COMPATIBLE
DTE/DCE Selectable
Drive support for PC*/AT*. XENIX* 
Interactive installation procedure 
available

GRAPHICS CARD
Hercules compatible
Interface to TTL monochrome monitor 
One Centronics parallel printer port 
2K-Static RAM, 64K Dynamic RAM 
Display Mode: 720 dots x 348 lines

Cat. XI8026 $49

Cat. X18003 $139

CLOCK CARD
Complete clock card including battery 
back-up and software.

Cat. X18024

COLOUR GRAPHICS CARD
This card plugs staight into I/O slot and 
gives RGB or composite video in 
monochrome to a monitor.
Colour graphics: 320 dots x 200 lines.
Mono graphics: 640 dots x 200 lines.

Cat. X18002 $99

$55

ENHANCED GRAPHICS 
ADAPTOR CARD

256K display RAM
Handles monochrome, CGA Hercules 
and E GA
Paradise* compatible
Up to 16 colours
Standards: 320 x 200, 640 x 200, 
640 x 348, and 720 x 348

GAMES I/O CARD
Features two joystick ports. (DB 15).

Cat. X18019 ......... $29

I/O PLUS CARD
Provides a serial port, a parallel port and a 
joystick port, and even a dock/calendar

X18070 $199
with battery backupl

Cat. X18045

COLOUR GRAPHICS
& PRINTER CARD

This combination card features printer and 
monitor interface. It has I parallel printer 
port, RGB CTTC outputs.
Colour:

Text Mode. 40 columns x 25 rows.
Graphics: 320 x 200

Monochrome:
Text Mode: 80 columns x 25 rows.
Graphics: 640 x 200

$119

Cat. X18010 $99

PRINTER CARD
This card features a parallel interface for 
Centronics printers such as the Epson RX-80, 
100. and other similar printers. Included is 
printer data port, printer control port, and 
printer status port

640K RAM CARD 
(SHORT SLOT)

• 640K memory installed
• User selectable from 64K to 640K
• DIP switches to start address

X18014 .. ONLY $229

Cat. X18017 $29X18201 (incl.640K RAM)$1,119 X18154 $130

2 M/BYTE RAM CARD
Plugs straight into BUS ports on mother
board. XT* compatible. RAM not included.

X18052 (ExcI.RAM) $194
! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877
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If price is important...

NEC 1-2 M/BYTE DISK DRIVE
Top quality at an incredibly low price!
Double sided, double density. Switchable 
I 2 M/Byte to 72OK formatted capacity. 
IBM* AT* compatible

Cl 1906 .. ONLY $269

NEC 3Vz" DISK DRIVE
A top quality double sided, double 
density drive at an amazing price!
I M/Byte unformmatted, 640K formatted, 
Access time 3 m/sec.

Cl 1905 .. ONLY $255

MITSUBISHI 4851 
DISKDRIVE

Slimline, 360K, Double sided, double 
density

Cl 1901 .. ONLY $229

150W SWITCH MODE 
POWER SUPPLY FOR 

IBM* PC/XT* & COMPATIBLE
DC OUTPUT: +5/13A, -5V/0.5A 

+ 12V/4.5A-12V/0.5A

Cat. XI 1096 .........$129

200W SWITCH MODE 
POWER SUPPLY FOR 

IBM* AT* & COMPATIBLE 
DC OUTPUT: +5/16A, -5V/0.5A

+ 12V/5A-12V/0.5A

Cat. X1 1097 ....... $199

Cat.X! 1098 $189

148 PAGE 
CATALOGUE 
FREE WITH 

EACH ORDER!

SSoiTfREEm!^^ FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

"IBM* XT* TYPE" KEYBOARD
• 100% IBM* PC*. XT* compatible,
• 84 keys, including function keys, and a 

numeric keypad
• low profile keyboard design,
• proper placement of shift keys with large 

key tops to suit professional typists
• 3 step height/angle adjustment.
• Curl lead plugs straight into IBM* PC/XT
• Status displays. Power, Cap Lock and 

Numeric Lock
Just like the "real McCoy '" only at a 
fraction of the price I Why pay more?

Cat. XI2020 ......... $89

IBM* COMPATIBLE 
EXTENDED KEYBOARD 

(101 KEYS)
These new keyboards are both XT* and 

AT* compatible!
• 20 Dedicated function keys
• Enlarged "Return" and "Shift" key
• Positive feel keys
• Low Profile Design, DIN standard
• Separate Numeric and Cursor control 

keypads
• Additional Functions: Key-in-Lock, Audio 

Beep, Previous Word, Next Work, Fast 
Repeat, Line Feed, Pause, Clear Screen, 
Reset

Cat.X 12022. only $109

IBM* XT* 
COMPATIBLE 
COMPUTERS 
FROM $875

Check these features and our prices. 

We fe sure you 'll agree they "re 

exceptional value for money I

• Final assembling and testing in Australia!
• Fast 8MHz TURBO Motherboard
• AT* style keyboard
• Tested by us for 24 hours prior to 

delivery!
• 8 Slot motherboard
• 12 months warranty!
• 150W power supply

*$875 COMPATIBLE 
COMPUTER

256K RAM Single Drive. Graphics and Disk 
Controller Card...................................  *875

256K RAM COMPATIBLE 
COMPUTER

2 x 360K Disk Drives. Multifunction Card. 
Colour Graphics. Disk Controller, I Parallel 
Port. (Includes Timer Disk) $1,045

640K RAM TURBO 
COMPATIBLE COMPUTER

2 X 360K Disk Drives, Multifunction Card, 
Colour Graphics. Disk Controller, I Serial.
1 Parallel Port. (Includes Timer Disk). $1,175

WITH 20 M/BYTE HARD DISK:
& Single 360K Floppy Disk Drive $1,775
& dual 360K Floppy Disk Drives $1.975

WITH 40 M/BYTE HARD DISK:
& single 360K Floppy Disk Drive
& dual 360K Floppy Disk Drives $2,675

BABY AT* 
COMPATIBLE 
COMPUTER! 
FROM $2,295

• Final assembling and testing in Australia!
• 1 M/Byte Main Board
• Switchable 8/10/12 MHz
• 1.2 M/Byte Floppy Disk Drive
• 80286 CPU
• Colour Graphics Display Card
• 8 Slots
• Floppy & Hard Disk Controller
• Printer Card and RS232
• Keyboard
• 200W Power Supply
• Manual
• 6 Months Warranty
• Dimensions. 360(W) x 175(H) x 405(D)mm

SHORT BABY AT* 512K RAM $2,295

STANDARD BABY AT* 640K RAM, 
hard disk drive. ..
WITH 20 M/BYTE HARD DISK $3,295
WITH 40 M/BYTE HARD DISK $3,795
WITH 80 M/BYTE HARD DISK $4,695

20 M/BYTE HARD DISK
Tandon, including DTC controller card, 
12 month warranty. IBM* compatible.

X20010 .. ONLY $549

40 M/BYTE HARD DISK
Seagate, 12 month warranty.
IBM* compatible.
• For technical details phone Mark Stevens 
on (03) 543 7877

...........  ONLY $795

80 M/BYTE HARD DISK
Seagate. 12 month warranty.
IBM* compatible.
• For technical details phone Mark Stevens 
on (03) 543 7877

PLEASE CALL

"IBM* XT* TYPE' 
COMPUTER CASING

Give your kit computer a totally professional 
appearance with one of these "IBM* style" 
casings. Includes room for 2 x 5’A" disk 
drives, connection ports and mounting 
accessories etc.
Dimensions: 490 x 390 x 140mm.

Cat.X! 1090 ......... $87
IBM* XT* COMPATIBLE CASE 

AT* STYLING
Now you can have the latest AT* styling in 
a XT* size case. Features security key 
switch. 8 slots, and mounting accessories. 
Size: 490(\X/) x 145(H) x 400(D)

Cat. X11091 ......... $99

Tie
ROD IRVING 

ELECTRONICS
MELBOURNE: 48 ABeckett St.

Phone (03) 663 6151
NORTHCOTE: 425 High St 

Phone (03) 489 8866
CLAYTON: 56 Renver Rd.

Phone (03) 543 7877
MAIL ORDER & CORRESPONDENCE:

PO Box 620, CLAYTON 3168
Mail Order Hotline: 008 33 5757
(Toll free, strictly orders only)
Inquiries: (03) 543 7877
Telex AA 151938
Fax: (03) 543 2648

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03J 543 7877

POSTAGE RATES:
$1 
$10 
$25 
$50

$9.99
$24.99
$49.99
$99.99

$100 plus

$2.00
$3.00 
$4.00 
$5.00 
$7.50

The above postage rates are for basic 
postage only. Road Freight, bulky and 
fragile items will be charged at different 
rates.
Errors and omissions excepted
Prices and specifications subject to change



Construction project:

Universal "Real World" 
interface for PCs -1
Here is a design for a unit which provides 
eight digital outputs, eight opto-isolated digital 
inputs, and eight 8-bit analog inputs. It can 
be connected up to virtually any computer 
system via a standard RS-232C serial or 
“Centronics” parallel port. This article 
discusses the basic design objectives and 
how they have been met.

by MARK CHEESEMAN
When the initial novelty wears off, 

people often want to do something 
more tangible with their marvellous 
all-purpose “thinking machine” than the 
usual word-processing, database or 
shoot-em-dead games that most 
personal computers seem to spend most 
of their time doing.

All your computer needs is some form 
of interface to the real world, and 
suddenly a whole range of possibilities 
opens up.

However, making an interface/- 
controller for use with a wide range of 
PCs is not as easy as it may sound. As 
everybody knows these days, there is no 
such animal as a standard computer. 
From small ROM-based machines using 
cassette storage, to 16 or 32 bit 
hot-rods, the range of PCs in use is 
enormous. The number of different 
expansion busses and I/O interfaces and 
the inherent incompatibility of one 
system with another means that any 
design based on a specific bus tends to 
be restricted for use with only one type 
of computer.

Use of such an interface also makes 
the assumption that there is a spare 
expansion slot available, which may not 
be the case, especially on computers 
which only have one expansion bus 
connector.

A universal design for connection to 
various expansion busses is not really 
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easy to achieve either, as a large 
amount of work would be required to 
adapt the circuit to any given computer. 
This requires the constructor to have a 
rather extensive knowledge of the bus 
timing and memory map of the system 
to which the controller is to be 
connected, and to invest a considerable 
amount of time in getting the system 
operational.

Bearing all of this in mind, we set out 
to design the most universal controller 
board possible. To achieve this, we 
have made it connect to the computer 
using only the standard serial or parallel 
I/O ports.

The board may be connected to the 
controlling computer either by means of 
a parallel “Centronics printer” 
interface, provided that it meets certain 
criteria in relation to the number of 
input and output pins available, or 
virtually any RS-232 serial interface. 
Only the circuitry for one of the 
interfaces needs to be installed on the 
board.

The parallel interface was designed 
primarily with IBM PC compatibles in 
mind, although other computers may be 
able to utilise the parallel interface if 
their port has enough input and output 
lines.

The main advantage of the parallel 
interface is one of cost. For owners of 
PC clones, the support in MS-DOS for 

up to three parallel ports means that it 
is possible to have a device such as this 
controller connected up to one port, 
while still having a printer (or two) 
hanging off the others. If you don't 
have a spare parallel port, you can 
obtain a printer interface card for 30 or 
40 dollars. Just make sure that the card 
can have its address set so that it won't 
conflict with existing ports in the 
system.

The serial interface, on the other 
hand, costs a little more than the 
parallel version due to the added cost of 
the UART device (which converts serial 
data to parallel and back again). 
However all the advantages that apply 
to serial interfaces in other applications 
are also relevant here.

The most obvious advantage concerns 
the cable requirement. The serial 
version only needs a four core cable to 
run between the computer and the 
controller board. On a (not too) long 
run the difference in cost between this 
cable and the multi-way cable required 
for a parallel interface will easily 
outweigh the added cost of the UART 
on the controller board.

Cost considerations aside, the 
maximum cable length allowable for a 
serial link is much greater than for the 
parallel variety as found on most 
computers. The reason for this is 
primarily related to the use of special 
line drivers on serial outputs rather than 
the TTL gates used on parallel ports. 
Also, as the baud rate of a serial link is 
reduced the maximum distance that the 
cable can cover increases even further. 
In this application 300 baud will be 
adequate for all but the most critical 
tasks, allowing quite a long cable to be 
used.

In addition to this, the serial port on 
this board is opto-isolated, which allows 
the computer to be used, say, to 
monitor mains voltages or currents, 
without the computer (and its 
operator!) being subjected to potentially 
dangerous voltages.



DIGITAL OUTPUTS

DIGITAL INPUTS

*4 8 BIT LATCH

4 BIT DATA OUTPUT BUS

3 BIT ADDRESS BUS
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This is the block diagram for the complete interface. The central 
section is the main part of the circuit, with the serial interface on 
the left, and the parallel interface on the right. Only one interface 
needs to be present, depending on available ports on the computer

OPTO 
COUPLERS

RS-232C
SERIAL
PORT

OUTPUT
STROBE

8 INPUT 8 BIT 
A-D CONVERTER

IBM-PC TYPE
PARALLEL PORT

I/O provisions
As mentioned in the introduction to 

this article, this controller board 
provides eight latched digital outputs, 
eight latched digital inputs and eight 
analog inputs. The outputs are straight 
TTL levels, and can be either used 
directly (if you're careful), or connected 
to an external driver board to drive 
higher current or high voltage devices.

There are two different external 
driver boards, which each accommodate 
four outputs. One is basically a DC 
controller, with high current transistor 
outputs. The other is an opto-isolated 
triac board, to control AC devices. This 
allows you to have up to four of each 
type of output, or up to eight of one 
type. The DC board can also be used to 
control relays, but as relays are rather 
expensive these days, it is usually 
preferable to use electronic means 
where possible.

The digital inputs are opto-isolated, 
so that they may be connected to 
various parts of a circuit (within reason) 
without having to be concerned with 
different reference voltages and the 
like. If opto-coupling is not required, 
this may be omitted to save on cost.

The eight analog inputs are not 
isolated at all, as it is difficult to get 
opto-couplers to behave linearly over a 
large voltage range. Therefore the eight 
analog inputs must all have the same 
ground reference, although this may be 
achieved with extra circuitry if desired. 
It is still possible to isolate all of the 
analog inputs from the computer, by 
using the opto-isolated serial interface 
to the computer rather than the parallel 
interface.

Expansion
If eight of everything is not enough 

for you, then you can “daisy-chain” fur
ther boards from the first one, up to a 
total of four boards. These boards may 
be fully populated, or you may leave 
some components off if you do not re
quire all the facilities on all of the 
boards.

There are two possible ways in which 
boards may be daisy-chained. The first 
is to omit both the serial and parallel in
terfaces from all but the first board, and 
connect their busses together with rib
bon cable. This method is useful if all of 
the devices to be controlled or moni
tored are located in close proximity to 

one another.
The other way only applies to the 

serial version of the controller. In this 
case the serial interfacing circuitry is 
provided on all boards, and the serial 
cable is daisy-chained between the con
troller boards. This option allows the 
various controller boards to be located 
some distance apart from each other. 
As a bonus, not only are the controllers 
electrically isolated from the computer, 
but also from each other.

You can even use a combination of 
both methods. For example you may 
have two boards close together, con
nected by their busses, and a third 
board located some distance away, with 
a serial daisy-chain between it, the 
other two boards and the computer.

Addressing
Since there are several input and out

put ports on each controller board, and 
potentially up to four boards attached 
to the computer port, there is a need 
for some means to address the various 
ports in the system. This function is per
formed by four of the data bits from the 
computer, with the other four bits form
ing the data bus itself. The problem
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MARCH E.A.
SPECIAL OFFER

MINIATURE 
5 VOLT 

RELAYS

National brand NR-HD-5V miniature
relays (10x10x20mm) 170 ohm coil, 
operates direct from TTL outputs. The 
SPDT Gold contacts have an expected 
life of one million operations at 
maximum current/voltage of: 1A/30V 
DC, 0.3A/110V AC (res).
$5.95 each, add $2 p & p.

REMOTE SWITCHING UNITS
for automatically controlled garage 
doors, gates, alarms, lights or security 
systems.

Hand held FM transmitter unit.
Operates at 27 MHz, uses a secure 12 
bit code (user set).
TX-1,1 button: $39.90
Other units available. Phone for details.

Receiver unit, state-of-the-art PCB, 
dimensions 90x65x20mm. Relay 
contact closes whenever transmitter 
button is pressed. Contacts switch 
1A/30V DC. Operates on 12V DC at 
40mA.
RX-1: $69.60
Add $5 p & p to TX/RX orders. Each 
unit comes with full details and 
instructions for use in numerous 
applications. Automate your garage. 
Do it yourself and

SAVE$SAVE$SAVE

Jsoftware
Mail orders: P.O. Box 43 

Essendon, 3040 
Victoria.

Enquiries and credit card orders 
Telephone: (03) 336-4956 
Contact: Peter King 
All prices include sales tax.

“Real World" interface for PCs — 1
with this is that we are now restricted to 
4-bit data transfers from the computer 
to the device, although there is still the 
full eight bit bus going the other way.

The most significant data bit from the 
computer is used as a read/write signal. 
When this line is high, an input opera
tion (either analog or digital) is indicat
ed. When it is low, one of the 4-bit out
put latches latch the least significant 
four bits, presenting them to the rele
vant output pins.

The next two most significant bits se
lect the address for the particular board, 
to prevent conflicts when more than one 
board is connected up to the computer. 
Two bits allows for four unique binary 
combinations, so that up to four boards 
may be connected to the same port 
simultaneously. The address of a partic
ular board is set by means of wire links 
or DIP switches on each board.

The remaining bit in the most signifi
cant nibble is used on the board to se
lect which of the two input or output 
chips are selected. If this bit is low, 
then the first four bit output latch, or 
the digital input latch is selected (de
pending on the state of the R/W line). 
If this bit is high, then the second out
put latch is addressed (for an output 
cycle), or the analog inputs are read (if 
an input is indicated by the R/W line).

Data going from the controller back 
to the computer consists merely of eight 
data bits, as there is no need for ad
dress information travelling in this di
rection. In the case of the serial inter
face, these bytes are sent as-is. How
ever for the parallel interface, the two 
nibbles which make up the byte are 
multiplexed down to four bits, and need 
to be read into the computer separately.

This is because the parallel port on 
PC compatibles only has 5 bits for 
input, and we need one of these for 
handshaking. The most - or least-signifi
cant nibble is selected using a spare out
put line, and the two nibbles are read 
into the computer via the four remain
ing inputs, one at a time, and combined 
internally. The serial interface does not 
have the same problem, so the multi
plexer is not used in this case.

The analog-to-digital converter used 
in this project can be an ADC0808 or 
ADC0809. These two devices are identi
cal, except that the former is slightly 
more accurate (and costs a few dollars 
more). Both contain an eight input ana
log multiplexer on the chip, and the 
input to be sampled is selected by three 

address pins.
These chips then use a successive ap

proximation technique to derive a digi
tal approximation to the selected analog 
input. This is much faster than a simple 
ramping system, which requires the con
verter to cycle through up to 256 possi
ble values in order to determine the 
level of the analog input. On the other 
hand successive approximation chips are 
far cheaper than the fastest type of 
ADC: the flash converter.

Since the ADC has eight analog in
puts, but only one may be selected at 
any one time, a means must be found to 
select which input is desired. As it turns 
out, during an input cycle, the four least 
significant bits of the data bus going 
from the computer to the controller are 
not used (yet!).

So, when the ADC is addressed, the 
three least significant bits are used to 
select the appropriate input channel. 
When the digital inputs are read, these 
four bits are not used, and may assume 
any value. The value of the input (from 
either the analog or digital source) is 
then applied to the data output bus, and 
the computer is signalled to indicate the 
presence of valid data.

A byte is sent back to the computer 
on both input and output operations, 
but the actual value returned during an 
output operation is not relevant to any
thing in particular. It merely serves as 
an acknowledgment that the command 
has been received by the controller, 
since there is no “acknowledge” line 
due to the shortage of spare input lines 
mentioned above.

The only other input line to the com
puter is used as a strobe to indicate that 
valid data is waiting to be read into the 
computer. If this strobe is returned in 
response to an output command, there 
is no need to actually read in the data, 
as it is irrelevant.

With the serial interface, the arrival 
of a byte from the controller indicates 
that the last command was received, 
since the controller does not send infor
mation to the computer without being 
polled (it speaks only when spoken to). 
If the last command was an output, the 
value of this byte is irrelevant, and may 
be discarded. If the command was an 
input, the value of the byte is impor
tant, being the value returned from the 
selected input.

Next month we will present full circuit 
and constructional details for the con
troller board.

84 ELECTRONICS Australia, August 1988



Hirn your hobby into a 
profitable career^ in

computers

You’re obviously interested in electronics. Why else 
would you be reading this magazine?

But have you ever considered turning your interest 
into a rewarding career as a computer maintenance 
engineer?

The Control Data Institute can help you fulfil your goal 
in the shortest possible time by teaching you such subjects 
as basic electronics, microprocessors, data communication, 
disk drives and machine language programming.

We then help you further by helping more than
Sanford Vick 2003.

90% of our graduates get their first jobs in this exciting, 
expanding industry.

Don’t delay, contact Control Data now.
Sydney 4381300, Melbourne 2689666.

@3 CONTROL DATA INSTITUTE 
A computer career starts here.

University PRECISION DC/AC 
CALIBRATION SOURCE 

EXAMINER SERIES 3001”

■ Three-phase Voltage and Current Outputs
■ High Wattmetric Accuracy — 0.1 %
■ Extremely Stable Amplitude — 20ppm
■ High Output POWer--  100VA per phase VOltS Australian made

■ Wide Frequency Range — DC to 100kHz
■ Crystal based for High Frequency Accuracy (0.003%) 

Voltage Outputs to 600V; Current Outputs to 20A or 100A 
IEEE — 488 compatibility

OFFICES AT:

SYDNEY: (02) 53 0644
FAX:(02)534 4002
MELBOURNE: (03) 370 5994
BRISBANE: (07) 52 9611

PRECISION POWER AMPLIFIER
‘GRADUATE SERIES 2001’’

AGENTS:

WOLLONGONG: (042) 71 3844
NEWCASTLE: (049) 69 5177 & (0491 69 3122

ACT: (062) 80 6576
SA: (08) 363 0277 & (08)212 6235
WA: (09) 381 4477 & (09) 381 6422
TAS: (002) 34 5978 & (002) 34 2811
NZ: AUCKLAND: 68 7177
LOWER HUTT: 69 4876

University PãTõn instruments pty ltd
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Construction project:

Low cost 
capacitor meter
Here's a nifty little unit which turns your digital 
or analog multimeter into a direct-reading 
capacitance meter. It uses a handful of parts, 
and is very easy to get going.

by BARRY KAULER

give the capacitance value in pF or nF 
(depending on the rane selected).

So a reading of IMil on the LOW 
range corresponds to 100,000pF, or 
O.luF. Similarly a reading of Ikil on 
the same range corresponds to lOOpF, 
while on the HIGH range it would cor
respond to lOOnF or O.luF.

The basic circuit for this project was 
originally described by me in the Janu
ary 1985 issue of Electronics Australia, 
in the “Circuit & Design Ideas” section. 
Since then there has been a steady 
stream of letters from interested read
ers, asking about things like the avail
ability of a PCB pattern, and where to 
get some of the components.

As a result of this interest, I thought 
it might be worthwhile to provide some 
additional information - including a 
PCB pattern and wiring details.

Since the circuit was first described 
over three years ago, there may be 
many readers who won't be able to 
refer easily to the original article. So 
the best idea seems to be to start all 
over again.

The basic idea is that the circuit is an 
adaptor, which plugs into any normal 
digital or analog multimeter to convert 
it into a capacitance meter. It will read 
any unknown capacitance in the range 
from 3.3pF to 2000uF, in two ranges. 
One range reads in picofarads, and the 
other in nanofarads. It can measure 
polarised capacitors such as aluminium 
and tantalum electrolytics, as well as 
normal non-polarised types.

The unit is very small and is made to 
plug directly into banana sockets which 
are spaced 19mm apart, as now found 
on the majority of multimeters.

There is only one control switch, a 
three-position DPDT centre-off type. 
There is nothing to adjust - you simply 
plug the pigtails of the unknown capaci
tor into the adaptor's socket (a modi
fied crystal socket), switch to either the 
pF or nF ranges and read the capaci
tance value on the meter.

The multimeter itself is set to a stand-

ard resistance range, to measure ohms. 
The only minor complication is that for 
correct reading, the indication on the 
meter in ohms must be divided by 10 to

The circuit
At the heart of the circuit is a 

74HC132 quad Schmitt trigger chip with
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The circuit for the adaptor, which uses only one IC, a small power MOSFET 
and a three-terminal regulator. It's very compact.

2-input NAND gates. The first of these, 
ICla, is connected as a relaxation oscil
lator whose frequency depends on the 
unknown capacitor Cx connected be
tween input pin 1 and ground.

The oscillator output is fed to IClb, 
which together with IClc forms a one- 
shot or monostable. This converts the 
oscillator output into a stream of nar
row pulses, of constant width but with a 
duty cycle (mark/space ratio) propor
tional to the capacitance of Cx. These 
pulses are squared up and inverted by 
buffer ICld, and used to switch QI, a 
VN10KM enhancement-mode power 
MOSFET.

The multimeter, set to measure resist
ance, is connected between the drain 
and source of QI via a small protective 
resistor. Also connected across the mul
timeter input is a 2.2uF bipolar capaci
tor, which effectively forms an integrat
ing circuit in conjunction with the 
meter's current source. As a result, the 
integrated or “average” resistance mea
sured by the meter becomes propor
tional to Qi's switching duty cycle, and 
in turn to the value of Cx.

The effective resistance across the 
meter terminals varies from very close 
to the 22 ohms of the protective resist
ance, up to almost infinity - certainly 
many megohms, when Cx has a large 
value.

Although this way of measuring ca
pacitance may seem a bit unorthodox 
and indirect, it has been carefully de
signed and is capable of very accurate 
results. Part of the secret is the use of a 
small power MOSFET for QI, to get 
really fast switching and very low on- 
resistance.

Note that because of the way the cir
cuit works, there is a DC voltage com
ponent across the capacitor being mea

sured - the average value of the oscilla
tion waveform at the input of ICla. 
This has a value of around 2.5 volts, 
with polarity as marked. As a result 
polarised capacitors such as electrolytics 
can be measured quite accurately, 
providing they are connected with their 
negative side to the earthy terminal.

The only kind of capacitors which can 
cause significant reading errors are 
leaky high-value electrolytics, because 
the leakage will tend to slow down the 
oscillator and give false higher readings. 
In an extreme case, leakage can even 
prevent ICla from oscillating altogeth
er. But then very leaky capacitors are 
difficult to measure on any simple 
equipment, and are in any case best 
confined to the dustbin.

Switch Sib provides the two measure
ment ranges, by switching in two differ
ent feedback resistor values for the os
cillator. The 2-10pF trimmer capacitor is 
to compensate for stray capacitance, 
which otherwise upsets accuracy at very 
low values of Cx.

The 2k trimpot adjusting the shunt 
resistance across the input of IClc is 
used to calibrate the LOW capacitance 
range, by fine tuning the one-shot pulse 
width. Secondary calibration of the 

Above is the PCB pattern, actual size, 
while at right is the overlay/wiring diagram. 
Use this in conjunction with the picture 
overleaf, as a guide to wiring up the 
project.
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trimpot forming part of the oscillator 
feedback resistance on this range.

Power for the adaptor comes from a 
216-type 9V battery, with a 78L05 low- 
power three terminal regulator (IC2) to 
produce the 5V rail required by IC1. 
On-off switching is performed by Sia, 
the second pole of the range switch. 
This not only saves a second switch, but 
also conserves power by reminding you 
to turn off the power when you're not 
actually making a measurement.

Construction
The complete circuit, apart from the 

9 V battery, mounts on a very compact 
PC board measuring only 25 x 66mm 
and coded 88cm7. A pair of banana 
plugs mount on one end, spaced 19mm 
apart, to plug directly into the 
multimeter's input jacks.

At the other end is mounted SI, a 
miniature toggle ’ switch of the type 
which has 90° tails, for horizontal PCB 
mounting. Mounted concentrically with 
the switch is a slightly modified minia
ture crystal socket, to accept the leads 
of the capacitor to be measured. It's 
quite neat, and the close proximity of 
SI to the socket again prompts you to 
switch off when the measurement is 
completed.

The PCB pattern has been designed 
to take a variety of components for the 
trimpots and trimmer capacitor, because 
there are a few different types around. I 
used miniature trimpots from Radios
pares (Cat. No.'s 186-609 and 185-858 
for the pots, 125-648 for the trimmer), 
but the board will also take the some-

I------TO DMM —:



Capacitor meter 
what larger types available from other 
suppliers.

Radiospares also carries the VN10KM 
power MOSFET (Cat. No. 295-107), 
which is made by Siliconix, and the 
2.2uF bipolar capacitor (Cat. No. 114- 
446). The latter is a very compact unit - 
most other bipolar types of this value 
are rather larger physically, and won't 
fit on this board. But note that a 2.2uF 
capacitor must be used, to ensure cor
rect operation.

The correct positions of all of the 
components on the PCB should be clear 
from the overlay diagram. Note that the 
two banana plugs are “naked” (the 
plastic sleeves are not used), and 
mounted to the board via either small 
split pins or loops of 18G tinned copper 
wire.

Before mounting toggle switch SI to 
the board, it is best to modify the crys
tal socket so that the two can be 
mounted together as an assembly. The 
socket is modified by first enlarging its 
centre hole carefully (using drills) until 
this just fits snugly over the switch 
sleeve. Then file flats on the inner sides 
of the two protrusions on the rear of 
the socket, to clear the sides of the 
switch body itself. And finally, you'll 
need to cut off most of the external 
length of the socket's two wiring tails, 
leaving them just long enough to crimp 
and solder short lengths of 18G tinned 
copper wire at right angles, to connect 
to the PCB.

After mounting the switch/socket as
sembly, I suggest that you connect the 
battery clip leads next as these become 
more difficult if you leave them until 
later on. Then mount the fixed resis
tors, the trimpots, the trimmer capacitor 
and the fixed capacitors, taking care to 
orientate the 2.2uF tantalum electro the 
correct way around. Finally mount the 
1N4148 diode, the 78L05 regulator, the 
74HC132 and the VN10KM transistor in 
that order, taking the usual precautions 
regarding orientation and protection of 
the MOS parts (ICI and QI) against 
damage from static charge.

Adjustment
When the board is complete, plug it 

into your meter which should be set to 
a suitable ohms range (initially with 
IMil near full scale). Then switch SI to 
the LOW (pF) range, and plug in a 
0.1 uF capacitor - preferably one of 
known high accuracy). You should then 
be able to adjust the 2k trimpot to give 
a reading of IMil, corresponding to a

A close-up of the assembled unit, 
slightly larger than actual size. The 
overlay diagram can be used to 
identify all of the components.
correct reading of 100,000pF.

If you have any difficulty in achieving 
the correct reading, you may have to re
duce the value of the fixed resistor in 
series with the 2k trimpot, from its 
value of 3k. Note that 1% high toler
ance resistors are recommended for this 
circuit, for all four fixed resistors.

Next remove the O.luF capacitor, and 
plug in a lOpF NPO ceramic or styro- 
seal (again of known accuracy, if possi
ble). Then turn your meter down until

adaptor it can read a value of 100(1 accurately, 
and adjust the trimmer capacitor to give 
this reading.

Finally plug in the O.luF capacitor 
again, switch SI to the HIGH (nF) 
range, adjust the meter range if neces
sary to read a value of 100011 accurate
ly, and adjust the 200fl trimpot until 
you get this reading. Your capacitance 
meter adaptor is then calibrated.

Packaging
Because the unit has been designed to 

be very compact, it's not really compat
ible with any of the standard small 
cases. I elected to simply leave it naked, 
with a coat of lacquer sprayed over the 
copper side of the PCB to protect 
against finger grease, etc.

An alternative approach would be to 
enclose the whole thing in a sleeve of 
heat-shrink tubing, once it's all calibrat
ed. Radiospares has suitable tubing 
available, as may other suppliers.

Don't forget to mark the banana 
plugs and the crystal socket carefully in 
terms of polarity, to avoid confusion 
and possible false measurements later 
on.

That's about it. I hope you find this 
little adaptor as useful as I have. ®

PARTS LIST
1 PC board, 88cm7, 25 x 

66mm
1 Small crystal socket (see text)
1 DPDT centre off miniature 

toggle switch, horizontal PCB 
mounting type

2 Banana plugs, without plastic 
sleeves

1 9V battery (216 type)
1 Matching clip connector and 

lead
4 Small split pins
Semiconductors
1 74HC132 quad Schmitt 

NAND gate
1 78L05 three-terminal 

regulator
1 VN10KM low power MOSFET
1 1N4148 silicon signal diode
Resistors & trimpots
1 22111/4 W 1%
1 820111/4W 1%
1 3k 1/4W 1%
1 IM 1/4W 1%
1 20011 min. vertical trimpot
1 2k min. vertical trimpot
Capacitors
1 2- 10pF horizontal trimmer 

470pF ceramic or polystyrene
1 2.2uF bipolar (see text)
1 2.2uF tantalum electrolytic
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Books &
Literature

Auto electronics
UNDERSTANDING AUTOMOTIVE 
ELECTRONICS, by William B.Ribbens 
and Norman P. Mansour. Published by 
Howard W. Sams/Texas Instruments, 
1984. Soft covers, 227 x 178mm, 284 
pages. ISBN 0 672 27017 X. Recom
mended retail price $34.95.

This is one of the “Understanding” 
series of books, produced by Texas In
struments in conjunction with Howard 
Sams. The stated aim of the series is to 
form a library to help people learn 
easily and quickly about modern elec
tronics technology - especially that re
lated to computers and microprocessors. 
Nowadays that seems to cover almost 
all of electronics.

The idea of this particular volume in 
the series is to give a good idea of the 
various functional systems in a modern 
car, and the ways that electronics is 
being used to upgrade those systems. 
The authors are both heavily involved 
in this subject, being director and re
search associate respectively at the 
Vehicular Electronics Laboratory of the 
University of Michigan.

After introductory chapters on au
tomotive system fundamentals, electron
ics, control/instrumentation and basic 
microcomputer operation, the book 
then moves into the ways these disci
plines intermesh in a modern car. There 
are chapters on sensors and actuators, 
electronic engine control, vehicle mo
tion control and instrumentation. Fi
nally there's a chapter looking into the 
future, and the ways that electronics can 
be expected to play an even greater role 
in the operation and control of our cars.

The approach taken throughout is 
very satisfying. The concepts are ex
plained simply and without a lot of deep 

theory or maths, but still in enough de
tail to give a sound understanding of the 
equipment and its principles of opera
tion.

In short, an excellent book for anyone 
wanting to gain a much better under
standing of the role of electronics and 
microprocessors in modern cars.

The review copy came from McGill's 
Newsagency in Melbourne. (J.R.)

Electric Circuits

Circuit theory
ELECTRIC CIRCUITS, by J. Richard 
Johnson. Published by Hayden Books, 
1984. Hard covers, 260 x 190mm, 888 
pages. ISBN 0 8104 0655 1. Recom
mended retail price $69.50.

Although written primarily to serve as 
a circuit theory textbook for first-year 
students in electrical/electronics engi
neering, this book would in fact make 
an excellent introduction for almost 
anyone with a basic grounding in high 
school maths. It starts right at the 
beginning with atoms and energy, and 
works its way through resistance, basic 
DC circuits, networks, capacitance, in
ductance, EMF, measurements, AC, 
vector analysis, resonance, transform
ers, AC circuit measurements and so 
on.

The treatment is very thorough, but 
highly readable. Everything is carefully 
explained, not just in terms of maths 
but qualitatively as well. There's a 
generous quota of graphs too, again to 
help in the understanding of concepts. 
Plus plenty of worked examples, and tu
torial problems at the end of each chap
ter (with the answers to odd-numbered 
problems given at the back).

All in all, I think it's one of the best 

texts on circuit theory that I've ever 
come across. So if you need a good 
basic text, I can recommend it.

The review copy came from Jaycar 
Electronics, which stocks it under the 
catalog number BH 0904. (J.R.)

Using the scope
TROUBLESHOOTING WITH THE OS
CILLOSCOPE, by Robert G. Middle
ton. Fourth edition, published by How
ard W. Sams, 1984. Soft covers, 215 x 
135mm, 256 pages. ISBN 0 672 21738 4. 
Recommended retail price $28.95.

The first edition of this book was 
published way back in 1962 - over 26 
years ago. And over those years it has 
gone through not only four editions, but 
a very large number of reprints (this is 
in fact the fourth printing of the fourth 
edition). Countless people have used it 
to gain a basic familiarity with the 
'scope, that most useful of test instru
ments, and there's no doubt now that 
Bob Middleton has produced a true 
classic in electronics book publishing.

As with the earlier editions, this one 
still gives a fair amount of emphasis to 
servicing TV receivers - in fact one way 
and another this occupies 6 of the 
book's 10 chapters. However the first 
part of the book still gives an excellent 
and easy to understand introduction to 
the 'scope and how you use it for basic 
measurements. And of course the meas
urement techniques discussed in the 
chapters on TV servicing are in most 
cases just as applicable to analysis of 
other kinds of analog circuitry.

A new final chapter supplements this 
basic material with a discussion of using 
the 'scope for troubleshooting in digital 
circuitry, giving at least a basic ground
ing in this area of application. I guess 
I'd like to have seen a little more along 
these lines, to bring the book even fur
ther up to date, but perhaps we'll see 
that in the fifth edition!

All in all, though, it's still an excel
lent introduction to the 'scope and how 
it's used.

The review copy came from McGill's 
Newsagency, in Melbourne. (J.R.) ®



Circuit & Design Ideas
TTL-RGB to composite video converter

The average composite video display 
on an IBM PC or clone is amazingly 
poor. This can have a number of 
causes. Some monitors are incompatible 
with the NTSC colour burst put out by 
some adapter cards. Many monitors re
quire a video signal of 2V peak to peak, 
while others work properly on the more 
standard IV peak to peak signal. Of 
course the video output of CGA cards 
varies with manufactures from one to 
two volts peak to peak.

The intensity levels of various colours 
is also hit and miss (what can you ex
pect from crash mixing into the base of 
the output transistor) and does not al
ways work well with every colour com
bination.

It is possible to get a much improved 
display for just a few dollars.

This circuit uses the TTL output of 
the CGA card and converts the signals 
into a high quality composite video sig
nal suitable for monochrome monitors. 
Ql-5 work as constant current sources 
and when on, develop a voltage across 
R12. Q5 is permanently on; the current 
supplied provides the 0.5V black level.

Ql-4 are on when the appropriate 
open collector outputs are low. Presets 
RV1-4 control the level of brightness 
produced. With careful adjustment it is 
possible to produce sixteen different 
shades on a monitor. Inverters E and F 
provide the sync pulses by pulling the

Dimmer for torches
This circuit was designed to conserve 

the expensive 6 volt lantern batteries 
used in “Dolphin” torches. It was fitted 
into the narrow space between the bat
tery and the lamp reflector inside the 
torch, with only the control knob visible

TORCH DIMMER

intnsty-^LL

H SYNC ---------------------

V SYNCRI------12^12------

♦ 5V TO PIN U IC1
¿C1

GND j T0^------»-T0 p|N 7 IC1

VIDEO CONVERTER

output down to O.2V.
The five volt supply for the circuit 

was supplied in my case by modifying 
the CGA card. I linked pin 7 on the 9 
pin D socket to the nearest 5V rail on 
the CGA card, and ran this 5V supply 
to my converter.

This will not work if you have an 

from the outside of the case.
The design is essentially a modified 

555 timer oscillator with variable duty 
cycle, driving a MOSFET via a charge 
pump. The charge pump was necessary 
as most MOSFETs require more than 6

NOTE: DO NOT USE IF CARD 
CAN BE SWITCHEDTO 
MGA MODE

adapter card that allows you to switch 
between CGTA mode and MGA mode. 
If so you will have to provide a separate 
5V supply and leave pin seven alone (it 
is the video data output in MGA 
mode).

David Eather, _
Brisbane, Qld $40

volts to turn them on fully, but can tol
erate up to about 3 volts before turning 
on at all.

The 555 oscillator is modified so it 
charges the capacitor through one side 
of VR1 and discharges it through the 
other. This allows the duty cycle to be 
variable from 0% to 100% and keeps 
the scale linear.

The charge pump works by the 2.2uF 
capacitor charging to 2.4 volts while the 
555’s output is low, and applying 8.4V 
(6V + 2.4V) to turn the MOSFET on 
via the 100k resistor when its output is 
high. This then turns on the MOSFET 
and lamp during the time when the out
put of the 555 is high.

Jeffrey Harrison,
Mt.Waverley, Vic. $40
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readers and technical literature. While this material has been checked as far as possible, the “^its have not 
As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details.Interesting circuit ideas from 

been built and tested by us.

Sump/bilge pump controller
Here is a straightforward and easy to 

build design for a sump or bilge pump 
controller which uses only common 
components. It is also a rather unusual 
application for a common 555 timer 
chip, as a dual sensing comparator with 
hysteresis.

As water reaches the “high” level, it 
establishes a conduction path from con
tact probe S to the common earth line. 
This pulls pin 2 of the 555 low and 
below its internally set trigger level of 
1.7V (1/3 of Vcc), causing the IC to 
switch to its ON state. Output pin 3 
thus goes high, and turns on the BD139 
transistor to activate the relay and turn 
on the pump.

As the water is pumped out and its 
level falls, eventually it falls below the 
bottom of the contact probe L, remov
ing the conduction path between this 
probe and the common earth line. This 
allows pin 6 of the 555 to rise above the 
upper internal threshold of 3.3V (2/3 of

Vcc), causing the 555 to reset again - 
turning off the relay and the pump.

Operation of the pump is thus fully 
automatic, turning on only when the 
water reaches the “high” level set by 
probe S, and turning off only when it 
falls below the “low” level set by probe 
L and the common probe.

PROBE ARRANGEMENT 
RECOMMEND STAINLESS PROBES 
TO REDUCE ELECTROLYTIC ACTION

COMMON 
S

HIGH LEVEL

_______ LOW LEVEL BILGE PUMP

As you can see there are no moving 
parts. I would recommend that the 
probes are made from stainless steel 
rod, to reduce electrolytic action.

I powered the circuit from a small 
2155-type power transformer.

Ron Coleman, 
Rivett, ACT SOU

High pass filter for TV
I was faced recently with a TV instal

lation where the Channel 2 signal was 
so strong that it overwhelmed the set's 
AGC and caused severe herringbone 
patterning on the picture. At the same 
time, the commercial channel was only 
just adequate, and any attempt to re
duce the overall level to accommodate 
the Channel 2 signal took the other one 
down into snow.

Commercially made wave traps are 
available but not to me at the particular 
time in question. I hunted around in the 
bottom of my toolbox, to see if there 
was anything that might help me out of 
the predicament.

I found two lOpF ceramic capacitors, 
some stiff copper wire, and a scrap of 
Veroboard about 10 by 15mm. In no 
time I had cobbled up the little trap 
shown here. It was fitted inside the TV 
between the antenna and the tuner and 
easily reduced the Channel 2 signal to 
manageable proportions.

The reduction in strength was about 
lOdB relative to Channel 6. A similar 
unit was later made for use with Chan
nel 8 and the reduction there was about 
12dB.

The coils are wound from short 
lengths of 0.7 or 0.8mm copper wire 
and consist of five or six turns using a 
small screwdriver, about 3mm in diame
ter, as a former.

This trap is not tuned to any particu
lar frequency. It is simply a broad, high 
pass filter. It has a small but measurea
ble insertion loss at the higher VHF 

Dreamed up a great idea?
If YOU have developed an interesting circuit or design idea, like 
those we publish in this column, why not send us in the details? As 
you can see, we pay for those we publish — not a fortune, perhaps, 
but surely enough to pay for the effort of drawing out your circuit, 
jotting down some brief notes and popping the lot in the post 
(together with your name and address, or course!). Send them to Jim 
Rowe, Electronics Australia, PO Box 227, Waterloo 2017.

channels but very much higher losses at 
lower frequencies. The trap is not 
recommended for use on UHF.

This handy little trap was an emer
gency lash-up which worked so well that 
several others have been made, all with 
equal success.

Jim Lawler, eon
Geilston Bay, Tas. QuU
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JAYCAR No. 1 FOR BARGAINS

IèMei©

Another scoop purchase. This time a quality, high 
performance 4 amp 240V PCB mount mains filter. The 
schematic and pinout of the filter Is printed on the top of 
the 45(L)x28(W)x 16.5(H)mm potted plastic case. The 
unit has all of the major electricity authority approvals 
(German, US, Canadian, etc) marked on it as well. 
It has twin series chokes (2 x 1mH) MKT and MKP 
quality mains caps as shunts. As a filter it is very 
effective.
This product sells to OEM's in 000's for about $19. Due 
to the enormous loss that the distressed manufacturer 
made when selling the goods to us you will pay almost 
half this one off 11
The quantity Is limited and it Is a once only offer. 
OEM's. We can supply this to you at a great pricel Call 
nowl
Cat. MS-4008

$9.95 10 up $8.95

'fRANSISTORSALE
1. 2N2907 PNP 60V 600mA
(BC557 equivalent) 
Cat. ZT-2295 
Normally 15e each

THIS MONTH 20 for $1
2. 2N5400 PNP TO 92 120V 600mA
Cat. ZT-2370
Normally 30e each

^THIS MONTH 20 for $1

TIL 31/TIL81 Infra Red LED & 
Phototransistor
Originally, these were used in the EA Opto Ignition kit 
back In about 1983. z
TIL31 Infra Red LED TO18 NORMALLY $1 50 f 
Cat. ZD-1952 t
TIL81 NPN Phototransistor TO18 NORMALLY $2.00 I 
Cat. ZD-1953

AUGUST SPECIAL $1.50 
per pair SAVE $2.00

ULTRASONIC FEST AND INSECT 
REFELLERg = REDUCED
Pestrepeller is effective in controlling mice, rats, roaches 
ants, fleas, crickets, silverfish, waterbugs, moths and 
most other common pests.
Laboratory research has shown ultrasonic sound waves 
attack the auditory system and nervous system of most 
common pests causing them pain and discomfort.
130dB's of sound waves are out of the range of hearing 
of humans and most household pets such as dogs, cats, 
fish and farm animals. Supplied with 240V adaptors.
NEW MODEL NOW AVAILABLE 
with DUAL TRANSDUCERS 
Special Introductory Price

ONLY $39.95
Cat. YS-5512
Single Unit still available
SAVE $10 on catalogue price
Only $29.95
Cat. YS-5510

BARGAIN Electros
'Ne are hopelessly overstocked and need to move some 
electros. Brand new, 1st grade quality RT style 
470uF 50V RT Normally $1.90 ea

AUGUST PRICE 10 for $2
Cat. RE-5905
100uF 25V RT Normally 55c ea

AUGUST PRICE 10 for 60C
Cat. RE-5880

KIT SPECIALS FOR AUGUST 
• Baby Minder (ref: ETI April 1988) 
Cat. KE-4732 WAS $34.95 
NOW $22.95 SAVE $12
• Telephone Intercom (Ref: ETI Feb 1988) 
Cat. KE-4731 WAS $59.95 NOW $39.95
SAVE $20
• Line Grabber (Ref: SC Mar 1988) 
Cat. KC-5025 WAS $19.95 NOW $12.95 
SAVE $7
• Modem End File (Ref: SC Feb 1988) 
Cat. KC-5024 WAS $9.95 NOW $5.95 SAVE $4
• ETI340 Car Alarm (Ref: ETI April 1984) 
Cat. KE-4678 WAS $79.50 
NOW $59,50 SAVE $20

hlGH QUALITY 
MULTIMETER
LEADS
• Supplied complete with heavy duty cable
• Right angle banana plugs with plastic sleeve
• Finger protection built into the probes
Cat. WT-5318
NORMALLY $8.95 pair

AUGUST ONLY $5.95
SAVE $3.00

SAVE $10 ON LOGIC TESTER
Now direct imported, we can 
(TTL, LS, CMOS, etc) 
SPECIFICATIONS
Working Voltage:
Current Consumption: 
Frequency Réponse: 
Response Pulse Width: 
Input Impedance:
Input Overload Protection: 
Supply Voltage Protection: 
Operating Temperature: 
Cat. OP-2210

WAS $39.95

Cassette Microphone Bargain
Famous Sanyo brand hand held small microphone fitted 
with cable and 3.5mm plug.
Normally worth about $10. Limited quantity 
Cat. AM-4095

ONLY $2.95

12V CAR ANALOGUE CLOCK ’ 
MOVEMENT
MASSIVE SCOOP PURCHASE!
Grab a quartz crystal car clock with a set ot automotive 
style hands at a price that will astonish youl Once again 
our suppliers huge loss is your gain I Convert that broken 
unreliable or inaccurate mechanical clock in your car to 
space age precisionl
Made in West Germany by VDO, the module measures 
roughly 45 x 38 x 40 deep. The compact size virtually 
ensures that it will tit in any spacel 
Quantity strictly limitedl

Cat. XC-0108 ONLY $9.95

8 ' White Cone Woofer

Best looking and sounding 8" woofer we've ever seen for the 
price. White cone, large magnet 1Ooz, roll surround

cases. These are constantly

Power Handling: 
Resonant Freq.: 
Freq. Response: 
Impedance:
Sensitivity:
Cat. CW-2111

30 watts rms 
45Hz
45 - 5000Hz
8 ohm
96dB

NORMALLY 
$26.95 
AUGUST 
SPECIAL 
$19.95 each

pass on the savings to you. Will test

DC 4 - 16V 
Max 32mA at 5V 
Max 20MHz 
Longer than 25nsec 
Min 1M ohm 
±250V DC/AC 
±50V DC/AC 
-20 +70°C

NOW ONLY $29.95
AT LAST ■ Probe Cases
We have finally secured a reliable supply of RI 
used in kits. Size: 200 x 24 x 20mm 
Cat. HB-6400 

$12.95



AND MORE BARGAINS

Tantalum

SENSATIONAL SCOOP PURCHASE! ONLY $99.95
Eniov a “SOUNDTRACKER 1” Video Processing centre tor less than 1/3 the cost of recent retail.
The Soundtracker 11s a U.S. made video graphic equaliser, mono to stereo digital synthesiser and noise reduction unit. It goes between your VCR and audio amp to enable you to 

^TavXS“a“^ ■ 'he most common type byfar - you probaby oniy p^y the audio back thru the ™ one cha""el

sound thru a Hi Fl you would notice 3 things, tape hiss similar to cassette hiss, poor frequency response and poor dynamic range apart from the fact that its still MONO!
The1oundt%^ of these «W. but only to a degree. It has a 5 band graphs to improve Bass, treble, muddy m,ds. etc. It has a no.se gate to help reduce annoymg

X“n ^r^^ Forthat plus a lMle nx>re you could trade in the old VCR and buy a 6 head HI Fl stereo VCR.

But not everyone has $1500 odd to spend on a fancy VCR, nor $379 for a gadget no matter how usefull
So Jaycar bought the Importers stock at a way below cost end-of-financial year price. The result is that you 
(once again) get a fantastic BELOW COST bargain.
But hurry, stocks are genuinely limited on this quality made U.S. product.
You can grab one of these at a never-to-be-repeated prcie of $99.95, that's right I - 
less than 1/3 of the price that sold thousands.
Sorry, no room for specs - just buy one!
Cat. AV-6500

HIGH VOLTAGE
CAPACITOR PACK
This Is rare. Attention servicemen. We can otter you a 
bag ol over 175 pcs of both high quality Polycarbonates 
and ceramic capacitors. Many of these are from current 
colour TV manufacturers surplus. Limited quantity, and 
probably will never be repealed. (We rarely see high 
quality high voltage caps anymore).
Here's what you get:
Polycarbonate
We have many different values In small quantities so 
most bags will be different. Higher quantities include: 
0.0056, 0.047, 0.068. 0.056, 0.1,0.18. 0.22. 0.27, 0.33, 
0.56, in voltages 200V, 400V, 630V, 1.5kV, 1.6kV, 2kV 
Ceramic:
Include a good range of values. 100pF, 220,270, 330, 
470, 500. 680,1000, 2200,4700pF in voltages 400V, 
500V, 1KV,2kVand 3kV.

DON'T MISS OUT!! LIMITED 
QUANTITY!! WON'T LAST 
OVER 175 CAPS FOR $10.00 
Cat. RG-5200

Capacitor Pack
Tantalums are getting more expensive all the time. Due to 
a very large bulk purchase, we can offer you a mixed 
pack of over 50 Tantalums. Over 40 of these are tag 
type, and the rest high quality military spec RT style 
which are worth up to $5 each.
Atypical pack will include: TAG STYLE 2 x 0.33/35V, 10 
X 2.2/16V, 5x 6.8/6.3V, 1 x 0.15/50V, 20 X 4.7/16V. 1 X 
4.7/25V, 3 x 68/10V. 1 X 100/16V. RT STYLE 1 x 0.1/ 
35V, 1 X 0.22/35V, 1 X 0.33/35V, 1 X 0.68/35V, 6x15/ 
20V, 1 x 32/35V, 1 x 47/20V. We reserve the right to 
make changes if stock shortages occur. This Is a once 
only offer. Don't miss out.
OVER 50 TANTALUMS FOR ONLY $12.50
Over $35 worth of Tag Tantalums alone, without taking 
into account the expensive Milspec style also supplied.

Cat. RZ-6695

choke pack
Over 50 pieces supplied I
A pack of 30 brand new RF chokes with at least 14 
different values I Popular values include: 1.5,4.7,12, 
15,18, 22, 68, 100 & 1000uH. Each choke is resin 
dipped and colour coded (they look like bead 
tantalums). A colour coding chart is supplied so that 
you can decipher the value.
BONUS I Not only do you get 30 useful chokes we will 
give you at no extra charge at least another 30 more 
RF chokes I These are genuine chokes but are 
commonly called 'peaking coils'I They look like a 1/2 
watt resistor. (Read the choke value in uH as you 
would a resistor value).

Cat. RC-5600 ONLY $10.00

Clock Movement Accessory

See our 1988 catalogue for full specifications 
• MD-01 Melody Module -12 songs Cat. XC-0115 
WAS $12.95 NOW $4.95 SAVE $8 
• MD-02 Westminster Chimes Cat. XC-0120
WAS $14.95 NOW $6.95 SAVE $8
• MD-202 12 Songs Plus Chime Cat. XC-0122
WAS $14.95 NOW $6.95 SAVE $8
• Pendulum Driver Cat. XC-0110
WAS $14.95 NOW $4.95 SAVE $10
• Quartz Movement with Switch Contacts - to suit all the 
above Cat. XC-0105
WAS $16.95 NOW $14.95 SAVE $2
• "Twinkle, Twinkle little star" module Cat. XC-0130
WAS $3.95 NOW $1.95 SAVE $2

UHF TV TUNER
Sanyo Model T1087RA
Yet another fabulous scoop purchase.
A compact high quality tuner that operates from 526- 
814MHz (corresponding to channels 28 thru 63). This 
tuner is designed for Australian standard reception 
(AS1053 1973), and is offered at avery low price. 
You can grab one now for the silly price of $29,951 This 
price includes circuit diagrams and connection drawing. 
You can have a photocopy of the complete manual for $4 
but a lot of the info is in Japanesel
This is a very cheap way to convert a VHF only TV to 
UHFI (Some skill may be required).
Specs:
Power +12V DC nominal @ 14mA. Case neg. Bandwidth 
526-814MHZ (28-63 ch). AFT +6.5V. Dimensions 150 x 
65 x 28mm. Tuning multirotation of 1/4" shaft. Knob not 
supplied.

Cat. DM-1000 $29.95

MS

i n 1

6]/g m©! TV ©©«^
Another Jaycar scoop purchase!I Installers please notell 
Quality AIR SPACED coax at 1/2 our usual price.
Available in 4 different roll lengths.
Normally sells for $1.20 
per metre. Special price only 
applies to purchases of full rolls as
listed below.
50 metre roll Cat. WB-2020

ONLY $30 SAVE $30
60 metre roll Cat. WB-2021

ONLY $36 SAVE $36
65 metre roll Cat. WB-2022

ONLY $39 SAVE $39
70 metre roll Cat. WB-2023

\ONLY $42 SAVE $42

Digital Alarm 
Thermometer/Clock
This great new product has a built-in temperature 
sensor, so displays the temperature in both Celcius 
and Farenheit. It also tells the time. An alarm will sound 
when the temperature falls below or above a preset 
temperature. Handy pocket size, measures 53 x 82 x 
22mm. Temperature measuring range -20°C to 70°C - 
0°F to 160°F. Use one AAA battery.
Cai. XW-0390

WAS $27.95 SAVE $8
NOW ONLY $19.95

alarm 
THERMO 
TIME

H M

LCD Thermometer Travel Alarm 
Clock
Credit card size 85 x 55 x 8mm thick and Is supplied in 
handy wallet. Loud alarm and snooze function. Easy to 
use. Degress in C or F. Uses one LR-44 battery.
Has quartz accuracy.

Cat. xw-0392 $29.95 NORMALLY

SAVE $8 ONLY $21.95



AND MORE BARGAINS

Cat. SL-2802

Cat. SL-2805

■ >

TELEPHONE DOUBLE 
ADAPTOR SENSATION
WAS $7.95
SAVE 47%
Cat. XT-6020

$3.95 ea

■

HALF PRICE POT PACKS
Mixed Pots
A pack of at least 35 potentiometers which includes slider 
pots - single and dual, an assortment of pots and lab style 
pots with assorted shafts and a slection of quality 5mm 
vertical sealed trimpots and open 5mm horizontal styles. 
This represents excellent value at $10
Cat. RP-3902
NORMALLY $10

pack

Slider Pots
You don't see this very often. A pack of 20 sliders in assortec 
values between 5k and 500k. 20 for $10. That's only 50e 
eachl The majority in the pack are dual gang which have 
been selling for $5.50 each. A typical pack includes values 
such as 5k, 50k, 100k, 250k, and 500k in 45 and 60mm 
lengths in single and dual styles 
GET A PACK WHILST THEY LAST
Cat. RP-3903
NORMALLY $10

SAVE 
50% 
$5 per 

pack

without the cable grommet.
NORMALLY $3.95
Limited quantity
Cat. PP-1400

ONLY $1.95 ea
^10 up $1.75 each

*SAVE^

/o

Utility Box
Ideal system for the serviceman, or mobile workshop, or 
just to keep all those resistors and capacitors tidy. Also 
ideal tor fishing tackle boxes and many other uses. Six of 
these utility boxes will fit snugly into the carry case 
pictured. Size of utility box 188 x 115 x 36mm. Colour 
opaque white.
Cat. HB-6310

$2.29 10 up $2.10 ea

Utility Carry Case
Specifically designed to hold 6 utility boxes snugly to give 
a 30 compartment totally portable parts storage system. 
Size 365 x 210 x 80mm. Colour white.
Cat. HB-6312

$17.95
SPECIAL INTRODUCTORY OFFER 
6 - UTILITY BOXES AND A CARRY 
CASE FOR ONLY $28.95 - SAVE $2.74.

16” x 2" SPEAKER!!!!
Yes, a 6" x 2" speaker, that's 157 x 57mm. The size may be 
strange, but the quality certainly isn't. They are Japanese 
made, with a large magnet. It even has a foam roil surround. 
These were used in colour TV's, so the quality is excellent. 
Sanyo brand 8 bhm 5 watt. Limited quantity. These would 
probably cost $30 as a spare part 11
Cat. AS-3030

64.95 ea 10+ $4.50 ea

[ 2-Wire AC Mains 7.5 Amp Flex
This cord has a moulded 2-pin (i.e. no earth) approved plug 

I with a very generous 3 metres of flex stripped and tinned at 
the end.
Ideal as a replacement lamp cord or any long cord that need 
not have an earth.
Worth $3.95

THIS MONTH $2.00 cat. ps-4112

[ATTENTION PA INSTALLERS
Jaycar can offer GREAT prices on 8" twin cone speakers 
and plastic grills.
8 Ohm 10 watt Speaker 
$13.95 10 up $13.50 Cat. CE-2C
4 Ohm 10 watt Speaker

| $8.95 10 up $8.00 Cat. CE-2322
8M grill to suit both speakers
$3.95 10 up $3.75 Cat. AX-3560

©©Udo»®!? °
200 gram reel. 1mm universal gauge. Suitable‘for all types of 
electronic soldering.
Resin cored and including bit saving additive 
Cat. NB-3010NEW LOWER PRICE 

$6.95 10 up $6.50

“BICENTENNIAL” LIGHTS IN YOUR OWN HOME!
Illuminate your garden, trees or windows with this low volatge lighting system!
Now you can have the same beautiful 'firefly' lighting that is all over the civic squares around Australia.

? ou,door l°W wattage festoon lighting simply has not been available. That is behind us, because 
Jaycar has an exclusive outdoor/mdoor lighting kit tc enable you to beautify your home or garden Each festoon set 
comprises a 6 metre cord with 20 lamp bases moulded in parallel onto the cord at 3?^m inters (AHhe “d of he 
festoon IS a clear 700mm of cord.) Each lamp base is fitted with a 12V 50mA globe anTdeTrXt  ̂
prod cap. The entire festoon draws, of course, 1 amp AC or DC, only. THE RATED LAMP LIFE IS 20 000 HOURSI 
Each lamp is in parallel and in the likely event of an individual bulb failure THE REST STAY ON (unlike cheap series 
type festoons). The 'Pixielite' festoon is moulded in water clear plastic. At one amp per fXtoon a chX 
ransformer (Cat. MM-2002 $10.95) Is all you need for power. The festoon. howeverjs NOT CHEAP? is a qX made 
haí d'^.|la Pr adua d?sTBd¿° 1381 a A 6 7 metre 20 lamp festoon will cost you $49 95 You can buy a mixed 
cXrXrt 'amb0r' 9r0en’blUS' 5 °’8aCh)'° C°nVert ,he ,esloon ,or Christmas use - it will las*MANY

$49.95 Festoon Set
$9.95 Bag of 20 coloured caps.

n

NEW HEAVY DUTY SPEAKER FLEX
»vering wihTck t^ SPeaker 8 speaker cable 2 x 7W0.2mmjtrands In a white

Cat WB 1712 $1.50 metre $120 per 100m roll S
BREADBOARD a 01 b0,h red and Wh”e solid core hook-up wire. This Is theII iMnen tzi-rnn ideal size for breadboards. All you need to do is cut It up into whatever lengths you

^JUMPER KIT?? require and strip the ends. Cat. WH-3030 ONI Y $1 95 *
Low Cost Direct Imports for the U.K.
‘Practical MIDI Handbook’
R.A Penfold. 215 x 140 (soft) 150 pages
The Musical Instrument Digital Interface (MIDI) Is a 
subject that many people have heard of but know little 
about. Many electronics magazines produce MIDI type 
electronic projects and these are proving to be 
reasonably popular - especially in the U.K.
This book is primarily aimed at the musician who has 
some technical knowledge of electronics. It explains 
what MIDI is, what MIDI's vast capabilities are, howto 
interconnect, etc.
Special emphasis is placed on MIDI and computers and 
operating a MIDI connected system.
An excellent book.

Cat. BP-1202 $17.95
‘Practical Digital Electronics Handbook’

-mMM

^2*

By Mike Tooley 215 x 140 (soft) 198 pages ___________
m3i°8*y Of modern electronic systems rely heavily on the application of digital electronics This book aims to 

dWrX?v? a lnJroduc,lon ,0 ,he subject. Anyone involved with the design, manufacture or servicing of 
TheX y8| Anyone Just interested in the subject will find it rewarding. 9
™B „“k in,radu“s basic digital concepts and covers such areas as Logic gates, bistables, timers etc. It cuicklv moves 
n to microprocessors, support devices and Input/Output (I/O) devices. The popular RS232C interface is discussed in 

detail as well as the general purpose instrument bus IEEE-488 and finally the IEEE-1000 based microprocessor bus 
Cl are 3 80 Shown ,or lhe read8r ,0 “nttuct. An excellent book on this subject. Cat. BP-1204 ° '



NEW KITS FOR AUGUST from JAYCAR
JAYCAR/SILICON CHIP EXCLUSIVE KIT

PLASMA DISCHARGE DISPLAY

Ref: Silicon Chip August 1988
Create an unbelievably beautiful work of art in your own lounge room! Thats nght, now you can 
have your own plasma discharge lamp just like the ones at the Power House Musuem, art 
galleries and medical centres. What's more you won't have to pay up to thousands of dollars for 
the privelege. , ...
Jaycar and Silicon Chip have combined to produce a low cost but spectacular plasma discharge 
display. At the heart of the kit is an exclusive rare-earth gas chamber specially made for this kit. 
This gas chamber is specifically designed to produce a spectacular red, violet and orange 
continuously moving light show. It's like nothing on earth! You will absolutely amaze your friends 
and family. ,
The Jaycar kit of this project includes the rare-earth chamber, mounting plinth, EHT transformer 
and inverter electronics. A 2-3 amp 12V DC power supply is required. (A battery charger is ideal). 
You can have this exclusive kit, complete for the amazing low price of only $299!
Call in to one of our stores for a demo! 
Cat. KC-5035 

& -$• $299 *
LOW COST CAPACITANCE METER

Ref: EA August 1988
Turn your analogue or digital multimeter into a direct reading 
capacitance meter. Will read a capacitor in the range from 3.3pF 
to 2000uF
Cat. KA-1706

GUITAR PRACTICE AMP
Ref: AEM August 1988
Short form kit, includes PC board and components. Uses a single 
chip 8 watt audio power amp.
Suggested speaker is our NZ made 8" 4 ohm twin cone 10 watt 
Cat. CE-2322 $8.95

$16.95
UNIVERSAL POWER 
SUPPLY
Ref: Silicon Chip August 1988 
This small kit enables you to obtain 
+15V, -15V or±15V DC from two 
different transformers. Kit includes 
PCB and all components for either 
supply, less transformer. 
Transformers to suit: 2851 Cat. 
MM2006 $5.95. 2855 Cat. MM- 
2007 $6.95 Cat. KC-5038

WIRELESS DOORBELL
Ref : Silicon Chip August 1988
What a great idea. A wireless doorbell with the option to have as many 
sounders as your house requires.
Transmitter is mounted in a UB5 Jiffy box with a pushbutton switch which 
mounts outside your front door. Powered by a 9V battery. Receiver mounts 
in plastic box and requires a 12V DC plugpack, our MP-3006 will do 

$14.95. Use as many receivers as you require.

TRANSMITTER KIT Cat. KC-5036

RECEIVER KIT Cat. KC-5037

$12.95

naycarIT ELECTRONICS

Cat. KM-3069

$19.95

$16.95
$42.50

' TURN YOUR SURPLUS STOCK 
INTO CASHII

Jaycar will purchase your surplus 
stocks of components and equipment. 
We are continually on the lookout for 

sources of prime quality merchandise.
CALL GARY JOHNSTON OR 

BRUCE ROUTLEY NOW 
<________ QN (02) 747 2022

k fl^arramattaS^oad Concord 2137

^Telephone (02) 747 2022
Telex 72293

[ FACSIMILE!02) 744 0767____

VADER VOICE
Ref: Silicon Chip August 1988 
Change your voice to sound like 
Darth Vader from Star Wars. 
Full kit including box, mic insert 
and speaker 
Cat. KC-5039 

$19.95
W^oxW^orKord 2137 

HOTLINE (°2)7471888
FOR ORDERS ONLY
TOLLFRFE (008) 022 888

POST & PACKING
$5
$10
$25
$50
OVER $100

$9.99 
$24.99 
$49.99 
$99.99

$2.00 
$3.75 
$4.50 
$6.50 
$10.00

MAIL ORDER VIA YOUR ROAD FREIGHT ANYWHERE IN AUSTRALIA $13.50

cvnMFV CITY 117 York St. (02) 2671614 -
SYDNEY - Uli Y Mon.pri8 30 -5.30 Thurs 8.30 pm-Sat 9 -12
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CARLINCarUnU Mon.Fr)9 .5.30Thurs 8.30 pm - Sat 9-2pm

CONCORD

HURSTVILLE

115 Parramatta Rd (02) 745 3077 - 
Mon-Fri 8.30 - 5.30-Sat 8.30-12

121 Forest Rd (02) 5707000-
Mon-Fri 9-5.30 Thurs 8.30 pm ■ Sat 9 ■ 12

mi 1 188 Pacific Hwy cnr Bellevue Ave (02) 439 4799 -
UtJHE HILL Mon-Fri 9 - 5.30 Sat 9 ■ 4pm

BURANDA QLD
MELBOURNE-CITY Sh0PF2.45Atek^s^Ci^

SPRINGVALE VIC MÄ



Don’t forget the Electronics Australia -

GRAND AUSSIE HOBBY
How good are YOU at designing a really novel and exciting hobby 
electronics project? Now's your chance to prove what you can do -

The Grand Aussie Hobby Electronics 
Contest is sponsored by Electronics 
Australia, the country's leading elec
tronics magazine, and leading electron
ics retailer Dick Smith Electronics. The 
contest is open to all Australian elec
tronics hobbyists, although entries must 
be accompanied by the entry form 
below (or a photocopy if you don't 
want to cut the magazine).

The idea of the contest is to encourage 
more Australians to take up electronics 
as an exciting and rewarding hobby. 
We're doing this by asking you to design 
the most novel, exciting, useful and easy 
to build project you can dream up - 
provided that the total current retail cost 
of the parts required to build it is less 
than $100.

It can be an electronic game, a test 
instrument, a radio set, a piece of ama
teur radio gear, an amplifier, an audio 
accessory, a useful gadget for use 
around the home or office or whatever, 
as long as it meets the above require
ments. Now that shouldn't be too hard, 
should it?

Needless to say, you'll be expected to 
build up a neat prototype of the proj
ect, to make sure that it works prop
erly. And to produce the usual things 
needed in a good project design to 
make sure that others can build it up 
easily: things like a printed circuit board 
pattern, and so on.

Each project entered in the competi-

tion should also be accompanied by a 
description of what it is, how it works 
and how to build it and get it going. In 
short, the manuscript of an article which 
could be used to describe it in Electron
ics Australia - complete with neatly 
drawn circuit and any other diagrams as 
necessary.

Not surprisingly we'll be awarding 
points not just for your project design 
itself, but for the way you've built up 
the prototype and your description of it 
as well. In short, for your overall pre
sentation.

Along with the main prizes, there are 
two runner-up prizes in each category as 
well. In each case these are Open Vou
chers, to purchase components or other 
products of your choice to the value of 
$100, at Dick Smith Electronics.

Rome wasn't designed and built in a 
day, and neither are good electronics 
projects. That's why we're giving you 
three months to prepare your entry. The 
closing date is September 30, so entries 
sent to us but postmarked after that date 
won't be eligible for the competition. 
The winners will be advised by mail be
fore the end of October, and will be an
nounced in the December issue. If possi
ble we'll also be presenting the winning 
projects in that issue, as well.

What encouragement is there for you 
to enter this exciting new competition? 
Well, for a start there are some great 
prizes. All up, the total value of prizes

being offered is over $3500!
To be fair to both newcomers and 

more experienced hobbyists, we've de
cided to award not one but TWO main 
prizes - one for people in each catego
ry. The two prizes are of roughly equal 
value (both more than $1500), but 
structured to suit people at different 
stages of hobby involvement. In each 
case they provide a mouth-watering col
lection of the things you've probably al
ways wanted, but couldn't really afford. 
At the same time they'll provide a tre
mendous boost to your home workshop, 
and help you move on to even bigger 
and better things - what could be more 
appropriate for a contest designed to 
encourage hobbyists!

Along with the main prizes, there are 
two runner-up prizes in each category as 
well. In each case these are Open 
Vouchers, to purchase components or 
other products of your choice to the 
value of $100, at Dick Smith Electron
ics.

In addition to these prizes from Dick 
Smith Electronics, the winning and run
ner-up project entries are likely to be 
published in Electronics Australia - the 
largest selling and most respected elec
tronics magazine in Australasia. How's 
that for being seen by the largest num
ber of your fellow hobbyists - and hav
ing them build YOUR design! When 
your design is published, you will of 
course receive the usual contribution

NAME: ... 
ADDRESS

OFFICIAL 
ENTRY 
FORM:

Here s my entry to the contest. I affirm that this is an original design by me, 
and that I have built and tested a prototype unit to make sure that it works 
as claimed. The accompanying description is also all my own work. If my 
entry is judged one of the winners, I am happy to supply the prototype unit 
to EA and DSE for testing, photography and preparation of a kit.
........................................PHONE NUMBER:.......

CATEGORY OF ENTRY: (Tick which one) Newcomer 
OCCUPATION: ...................................................................... 
MAIN INTEREST IN ELECTRONICS AS A HOBBY- 
ESTIMATED COST OF PARTS IN YOUR ENTRY- $ ...........
I understand that a condition of entering this contest is that 
Electromes Australia magazine shall have first option on 
publishing details of my design/project, and that Dick 
Smith Electronics shall have first option on marketing any 
kits based on the design/project. I also agree to abide by 
the decision of the contest judging panel.

Advanced

SIGNATURE:

POSTCODE
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Dick Smith Electronics

ELECTRONICS CONTEST!
whether you're an enthusiastic newcomer, a seasoned old timer or 
anyone in between. There are great prizes to be won!

fee, as well.
Needless to say Dick Smith Electron

ics is also going to be interested in 
producing kits for the winning projects, 
to make it easy for other readers to 
build them up. So you'll receive not 
only fortune but fame as well - what 
more could you possibly want?

So don't delay - start working on 
your entry today. Whether you're a 
keen beginner or an experienced old- 
timer, you have an equal chance. Put

on your thinking cap, and see if you can 
come up with a winning design!

A final point. To make it even easier 
for you to work on your entry, Dick 
Smith Electronics has decided to offer a 
special 10% discount on the compo
nents you may need to build up your 
prototype. So if you cut out the voucher 
on the bottom of this page and take it 
to your nearest DSE store, it will get 
you that very handy discount. How's 
that for being helpful!

Please note, however, that you must 
use the original voucher from the maga
zine - photocopies can't be used. The 
voucher can also be used only to pur
chase electronic components and associ
ated hardware such as a case, knobs, 
connectors and PCB materials - not for 
other products. So write out a list of all 
the bits you'll need for your project 
entry, and make sure you get them all 
at once to take advantage of the 10% 
discount.

HERE ARE THE GREAT PRIZES TO BE WON.

NEW HOBBYISTS' SECTION
A. First prize:
Q-1280 6.5MHz Oscilloscope .......................
Q-1600 Digital Multimeter ..............................
T-2000 Solder Station ....................................
Q-1220 RC Audio Oscillator ..........................
Q-1335 Transistor Dip Meter ........................
N-5700 PCB Etching Kit ................................
P-4616 Prototyping Breadboard ..................
PLUS — A DSE Components Voucher for ....

$399.00 
$199.00 
$129.00 
$119.00 
$129.00
$99.95 
$39.95

$400.00

ADVANCED HOBBYISTS' SECTION
A. First prize:
Q-1260 20MHz Dual Trace Oscilloscope 
Q-1666 Precision Digital Multimeter .......
T-2050 Royel “Pro” Soldering Station ..... 
PLUS — A DSE Components Voucher for

$899.00
$249.00
$199.00
$250.00

A TOTAL PRIZE VALUE OF OVER $1500!
B. Two runner-up prizes of DSE Components Vouch

ers, each for the value of .................... $100.00

A TOTAL PRIZE VALUE OF ALMOST $1600!
B. Two runner-up prizes of DSE Components Vouch

ers, each for the value of ...................  $100.00

TOTAL VALUE OF ALL CONTEST
PRIZES OVER $3500!
(All prizes listed above are being donated by Dick Smith 
Electronics, and further details of each product can be 
found in the company's latest catalog.)
Prize winning entries and other selected entries may also be 
published in Electronics Australia, and all entries so pub
lished will of course earn an appropriate publication fee, m 
addition to any prizes awarded.

SPECIAL DISCOUNT VOUCHER: ►
To make it especially easy for you to enter the Grand 
Aussie Hobby Electronics Contest, Dick Smith Electronics 
is offering this special discount voucher. By presenting the 
voucher at any Dick Smith Electronics store when you're 
buying the parts to build your project entry, you'll get a 
very welcome-10% discount!
(Discount only applies to components, etc., and voucher 
can only be used ONCE)

dìckìBsmith
ELECTRONICS

COMPONENTS DISCOUNT VOUCHER 
I'm building a project for entry in the Electronics Australia 
- Dick Smith Electronics Grand Aussie Hobby Electronics 
Contest, and I hereby apply for my 10% discount on the 
parts I'm buying.
NAME: ......................................................................................
ADDRESS: ..............................................................................

P/CODE: ..........................................
PHONE NUMBER: (........................
CATEGORY (Tick): Newcomer □

Advanced □

MY MAIN HOBBY INTEREST IS:



Radio Transmission & Reception Basics - 3

Tuning Receivers 
and Transmitters
This month we consider how radio receivers are able to select 
just one of the hundreds of radio transmitters on the air, 
rejecting all others. The simplest method for this purpose uses 
a “tuned circuit”, consisting of inductance and capacitance.

by BRYAN MAHER

An “inductor” is a component de
signed to exploit the electrical property 
inductance. For radio use an inductor 
usually takes the form of a coil of wire, 
possibly with an iron ferrite core. If our 
interest is in low frequencies we would 
use a coil of perhaps hundreds of turns 
(see Fig.l), but for very high frequency 
use a tuning coil may have only a few 
turns.

Inductance
The property of inductance is a natu

ral effect possessed by every piece of 
wire, and the effect is enhanced when a 
wire is wound into a coil. Any current 
flowing in the coil creates a magnetic 
field in and about the coil. Whenever 
the current in the coil changes, in value 
or direction, the associated changing 
magnetic field generates a voltage in the 
coil. During that time the coil is acting 
as a generator.

The amount of voltage so generated 
by the coil is proportional to the rate at 
which the current changes, while its po
larity depends on the direction of 
change of current.

When we attempt to change the value 
or direction of current in the coil, the 
inductive effect will cause the genera
tion of a voltage in such a direction as 
to try to prevent such a change. Be
cause of this, any voltage suddenly ap
plied to a coil will produce a current 
which rises at a comparatively low rate.

Constant steady currents, no matter 
how large, produce no inductive effects 
of this type.

The basic unit of inductance is the 
“Henry”, so named to honour Joseph 
Henry (USA 1797-1878) whose inven
tive work was not recognised during his 
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lifetime. The abbreviation for the unit is 
“H”.

As the Henry is a fairly large unit, for 
tuned circuit work we usually use milli
henries (mH) or microhenries (uH). 
(Remember that the prefix milli- means 
one thousandth of the basic unit, while 
micro- means one millionth.)
Capacitance

A “capacitor” is a component in 
which we exploit the electrical property 
of capacitance. Such a component con
sists of two or more parallel plates or 

-.... —............................ ■ ’ .................... .. . ................ ........................ .............................

F'9:1: T>je tuning coil shown in the centre of this picture is wound on a ferrite 
rod, which significantly enhances its inductance.

surfaces of conducting material, sepa
rated by air, vacuum or a solid insulat
ing material.

The space or material between the 
conductive plates or surfaces is known 
as the “dielectric”. Connection wires or 
terminals connect the conductive plates 
or surfaces to the other components of 
your circuit. Fig.2 shows a small vari
able capacitor, using air as the dielec
tric.

Capacitance is a natural effect exhib
ited between every pair of separated 
conductors. If a changing voltage exists 
between the two, this change in voltage 
causes a current to flow. The amount of 
current which flows is proportional to 
the rate at which the voltage changes, 
while its direction depends on the direc
tion of change of the voltage. A steady 
voltage produces no capacitance cur
rent.



Fig.2: This small variable capacitor is adjustable between 3 and 13pF, and is 
intended for tuning in the range 10 - 50MHz.

The basic unit of capacitance is the 
“Farad”, to honour Michael Faraday 
(England, 1791-1867) who invented the 
electric generator and motor. The ab
breviation for the basic unit is “F”. But 
because one farad is a very big quantity 
of capacitance, we commonly use the 
million-times smaller microfarad (uF), 
or the thousand-times smaller again 
nanofarad (nF). For capacitors used in 
tuned circuits we go even smaller and 
use the picofarad (pF), representing one 
million-millionth of a farad.

As the frequencies used by radio and 
TV are quite high, all radio frequency 
voltages are continually changing at 
quite a fast rate, so the capacitance cur
rents flowing are important. Similarly as 
the radio frequency currents are always 
changing quite quickly, inductive effects 
also play a big part in circuit operation.
Unwanted resistance

Unfortunately resistance is another 
electrical property which pervades al
most everything. Certainly all ordinary 
coils of wire designed to be used as in
ductors also have some resistance. Even 
the plates and connections of capacitors 
have some resistance. Part of the tuned- 
circuit maker's art is to produce compo
nents having the minimum possible 
value of resistance.

Techniques that can be used for this 
include winding the coil from relatively 
thick wire, and plating the surface of 
both the coil and the capacitor plates 
with a particularly good conductor such 
as silver or gold.
L-C interaction

A capacitor can be “charged” with 
electric charge by connecting it across 
any voltage source, for example a bat-

BATTERY CAPACITOR

Fig.3: Connecting a battery across a 
capacitor C causes a current i to 
flow, to "charge” the capacitor.

Fig.4: If the battery is then 
disconnected, the capacitor will hold 
the charge for some time until it 
leaks away.

Fig.5: But a resistor will discharge 
the capacitor much faster, wasting 
the stored energy as heat dissipated 
in the resistor.

tery, as in Fig.3. Here C represents the 
capacitance of the capacitor, connected 
to a battery which will quickly charge it.

Once charged, we could remove the 
battery, leaving the capacitor in the 
fully charged state (Fig.4). The charge 
would stay on the capacitor for some 
time if we left it like this, slowly leaking 
away. If we connect a resistor across the 
capacitor as Fig.5 a current will flow, 

discharging the capacitor and dissipating 
all the charge by turning the energy into 
heat in the resistor.

“That's not very clever”, you prob
ably are objecting “What's the good of 
that?”. Quite right you are, of course, 
it's no use at all! But let's now throw 
that resistor away and do something 
else rather startling.

If while the capacitor is well charged, 
we were to connect an inductance 
across it as in Fig.6(a), things are very, 
very different. A chain of events would 
follow that would please the most ex
pectant soul. We depict what happens 
in the next few microseconds in the se
quence of little “snapshots” represented 
by Figs.6(a)-(e).

In Fig.6(a) charge begins flowing out 
of the capacitor at time A, passing a 
current through the inductance - which 
sets up a magnetic field in the induct
ance. In the figure we show a little dia
gram showing how the current starts 
from zero at time A, rising to a maxi
mum at time B, perhaps in a microsec
ond or less.

By time B the current has built up to 
a maximum. The capacitor has lost all 
its charge, and all of its elect!! "-field 
energy has been transferred into mag
netic energy stored in the magnetic field 
of the inductor. We now have the 
condition in Fig.6(b).

The completely discharged capacitor 
C is just sitting there, connected in par
allel with the inductor L, which has a 
nice big current flowing in it. This pro
duces a strong magnetic field entwining 
its turns.

But life never stands still. That mag
netic field is proportional to the current 
flowing, and now with the capacitor dis
charged there is nothing to keep that 
current flowing. So the current de
creases down to zero, at time C. But 
that's not all that happens!

The falling current means a change in 
magnetic field in a downward direction, 
so this decreasing current must induce a 
voltage in the turns of the inductor, 
with opposite polarity as shown in 
Fig.6(b). The inductor during this time 
has become a generator of voltage.

The voltage generated by the inductor 
keeps the current going around the cir
cuit in the same direction as previously, 
as in Fig.6(b). But the current's value 
decreases all the while, from time B to 
time C.

There's still more to come, though. 
At time B there was no charge left in 
the capacitor, yet the inductor forced 
the current to continue flowing. Whence 
did this current flow?? It must be that 
from time B to time C the current is re-
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Fig.6(a): If an inductor L is connected 
across a charged capacitor, the 
discharge current first rises relatively 
slowly.

Tuning Receivers
charging the capacitor. And because our 
diagram shows the current flowing "into 
the bottom" of the capacitor, that cur
rent must be charging the capacitor in 
the opposite direction to the original - 
i.e., negative at the bottom, as in 
Fig.6(b).

During this time B to C the current is 
decreasing and the energy in the mag
netic field is decreasing, but the charge 
on the capacitor is building up (in the 
opposite direction) and the energy 
stored in the capacitor is increasing. So 
the energy is transferring from the in
ductor back into the capacitor.

Sadly some energy is also being lost 
(turned to heat) in the inevitable resist
ance of the circuit.

By the time the current finally de
creases to zero at time C, no energy is 
left in the inductor. But the capacitor 
now has all the remaining electrical 
energy, because it is now well charged, 
up to a voltage a little less that the 
original full charge. (A little less be
cause of those resistive losses). The only 
other difference from when we started 
is that the capacitor voltage is now op
posite in polarity.

Now, gentle reader, what do you ex
pect will happen next? The situation is 
as Fig.6(c). At time C we again have a 
coil with no current and no magnetic 
field, in parallel with a well charged ca
pacitor.

First prize to the reader who said that 
the whole process recommences again, 
i.e., the capacitor drives a current into 
the coil, such current building up from 
zero value until some maximum is 
reached at time D. Because of the 
reversed polarity of the charge on the

flowing, recharging the capacitor in 
reverse.
capacitor this new current is negative, 
flowing in the opposite direction as 
Fig.6(c) shows.

When we get to time D, the current 
has built up to negative maximum, a 
nice big (reverse direction) magnetic 
field has been created in the coil and 
the capacitor has used up all its charge, 
as depicted in Fig.6(d). The energy has 
swapped again from electric field energy 
in the capacitor to magnetic field energy 
in the coil. Again a little energy has 
been lost forever in heat due to the 
inevitable resistance of the circuit.

If it were not for the small losses due 
to the resistance of the circuit, we 
would find that the total energy at any 
moment, i.e., the sum of the inductive 
energy plus the capacitive energy, is a 
constant.

All over the country readers are 
clamoring to cry out just what will hap
pen next (Well, hopefully a few of you 
are, at least!). Yes, yes of course: that 
magnetic field will now die down as be
fore, the coil now acting as generator, 
causing the current to continue to flow 
around the circuit and - wait for it - 
that current must of course charge up 
the capacitor yet again!

Notice the direction of charge build
ing up on the capacitor. By the time the 
magnetic field completely dies down the 
current has decreased to zero, and we 
are at time E as in Fig.6(e). All the 
energy we have left is back in the form 
of an electric field in the capacitor, with 
no energy in the coil and the capacitor 
voltage as shown, positive at the top. 
Clearly the capacitor is anxious to go 
again.

Do you have a feeling of deja vu? 
Yes, we have been here before. The 
whole description that you, most gallant 
reader, have just ploughed through is

MAGNETIC FIELD 
BUILDING UP REVERSE CURRENT*

Fig.6(c): After the capacitor is 
recharged, it discharges again, 
storing energy once more in the 
inductor's magnetic field.
about to repeat all over again, with cur
rent rising from zero value at time E to 
start the second cycle, reaching the sec
ond (slightly reduced) positive peak at 
time F. From there it will continue on 
as before, so let's not say any more. 
Like an old movie, the rerun will be the 
same.again only a bit less dramatic.

Subsequent maximum charge, voltage 
and current values encountered will be 
less again, as the small amount of resist
ance in the circuit inexorably gnaws 
away at the energy stored in this tuned 
circuit.

And just what have we achieved? 
Basically we have generated an alternat
ing current, using a coil and an initially 
charged capacitor. Admittedly the alter
nating current is slowly running down, 
like a pendulum clock that needs wind
ing up, but it's certainly there.

Could we find a way to continually 
“wind it up” by injecting small charges 
of electricity to make up for the losses 
incurred by the circuit resistance? If so, 
our alternating voltage and current 
would repeatedly return to the same 
maximum values every cycle, time after 
time.

Readers overcome by enthusiasm will 
immediately see the above description 
of the generation of an alternating cur
rent in a coil/charged capacitor circuit as 
a parallel to last month's description of 
the generation of alternating current in 
a power station alternator. Indeed they 
are both the same kind of alternating 
current, and both have a sine wave
form. But this month, because we have 
no moving parts to limit speed, our fre
quency may be thousands, millions or 
billions of Hertz.

Now let's pose some questions, as yet 
unanswered:

(1) Why do we keep calling this coil-
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Fig.6(d): Again the inductor keeps 
the discharge current flowing, 
recharging the capacitor with the 
original polarity.

and-capacitor combination a tuned cir
cuit?

(2) At what rate do all these goings- 
on go on?

(3) How long does it all keep going 
on?

As any good politician would, we an
swer the last question first. The process 
repeats many times over, but decreasing 
in voltage and current amplitude all the 
time because of the resistance (unfortu
nately) present in the circuit.

In answer to question (2), the time 
taken for each of these complete cycles 
of events, “from one deja vu to the 
next”, is constant for any one pair of 
coil-and-capacitor. This time does not 
“stretch out” as the system runs down.

We call the time for each complete 
cycle of current (or voltage) values one 
period, defined as the time taken from 
one positive peak to the next.

More exactly, one period is the time 
taken, measured from any convenient 
point on the current waveform diagrams 
(Fig.6) to the next occurrence of that 
same current value, where the graph is 
going the same direction. The period 
may be measured in seconds or less, for
example:
1.0 millisecond
1.0 microsecond
1.0 nanosecond
1.0 picosecond

= IO'3 second 
= IO'6 second 
= IO'9 second 
= IO12 second

Frequency in Hertz
We could also answer question (2) by 

saying that the rate or frequency of 
these happenings is simply the number 
of times the whole process repeats in 
one second.

The unit of frequency was once upon 
a time simply called “cycles per second” 
but nowadays the unit is called the

Fig.7: The voltage drop across an 
inductor is proportional to frequency 
and inductance.

Voltage across inductor = (i.2.ir.f.L) 
Where i = the current flowing 

it = 3.1416 (ie the number of 
radians in a circle) 

f = the frequency in Hz, and 
L = the inductance in 

Henries
Furthermore it is also found by ex

periment that if an alternating current is 
passing thru a capacitor, an AC voltage 
drop occurs across the capacitor as in

Fig.6(e): Then the cycle of events 
tends to repeat all over again, with 
energy oscillating between the 
capacitor and inductor.

Hertz (abbreviation Hz), to honour 
Heinrich Rudolph Hertz (Germany, 
1857-1894) - the first man to experi
ment with electromagnetic radiation. If 
one complete cycle of current values, 
say from point B in Fig.6 (where the 
current is at maximum positive value) to 
the next occurrence of maximum posi
tive current value, occurs n times per 
second then the frequency of that tuned 
circuit is nHz.

In radio and TV we often measure 
frequencies in kilohertz, megahertz, 
gigahertz, etc. These multiples were de
fined in the first of these articles, you 
may remember.

Now let's see if we can find the an
swer to question (1): Why is a coil-and- 
capacitor combination called a tuned 
circuit?

The answer to this will emerge if we 
consider what determines the frequency 
of the alternating current that we've 
been generating. It turns out that this is 
set by the coil and capacitor values 
themselves. But how?

In the following we make a simplify
ing assumption. This is that the resist
ance in our circuit is so small (compared 
to the inductance and capacitance) that 
we can forget about the degrading ef
fects of resistance.

If we make this assumption, this 
means that the total energy in the cir
cuit will truly be always a constant.

Finding the frequency
It has been found by experiment that 

if a sine waveform alternating current of 
frequency f is passed through an induc
tor of inductance L Henries, as in Fig.7, 
then an alternating voltage drop occurs 
across the inductor. The value of this al
ternating voltage drop is found to be:

l--v = <2irfL —H
! J

I—v=lV2irfC)—I

Fig.8: Conversely, a capacitor's 
voltage drop is inversely proportional 
to frequency and capacitance.
Fig.8, and the value of this voltage drop 
is given by:
Voltage across capacitor = (i/(2.ir.f.C)) 
where i = the current flowing

ir = 3.1416
f = the frequency in Hertz, 

the capacitance in 
and C = Farads

But as Fig.9 insists, in our tuned cir
cuit the same alternating voltage exists

Fig.9: When a capacitor and inductor 
are connected together, their 
currents and voltage drops must be 
the same. This fact allows us to find 
an equation for their natural 
oscillation frequency.
across both coil and capacitor because 
they are both in parallel. So:
Voltage across inductor = Voltage 
across capacitor.
i.e.,
(i.2.ir.f.L) = (i/(2.ir.f.C))

And as Fig.9 also shows, the current i 
is the same in both coil and capacitor, 
since they're also in series. Therefore 
we can cancel “i” from both sides of the
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equation (by dividing both by “i”), 
leaving:
(2.TT.f.L) = l/.(2.ir.f.C)

By cross multiplying this we get:
f = l^V.f.L.C)

then cross multiplying again:
f2 = 1(4.tt2.L.C)

Finally, taking the square root of both 
sides: f = l/(2.irV( L.C ))

So we see that it is the value of in
ductance L of the coil, and the value of 
capacitance C which together decide the 
frequency.

More exactly the frequency is a func
tion of the LCproduct. A small induct
ance and large capacitance can there
fore have the same frequency effects as 
a large inductance and a small capaci
tance.

As the equation shows that the fre
quency is inversely proportional to the 
square root of the LC product, so 
broadly speaking small component 
values work at high frequencies, and 
large components operate at low fre
quencies.

But for any one value of inductance 
and capacitance there can be only one 
frequency at which the actions described 
above can take place. The energy-swap
ping and constant total energy features 
of the circuit will only hold for that one 
critical frequency, f as given above.
A tuned circuit

This, then, is why we call such a coil 
and capacitor combination a tuned or 
resonant circuit. Such a circuit “tuned” 
to one frequency only, and we call that 
frequency the resonant frequency of 
that particular coil-capacitor combina
tion.

“OK”, you may say, “So how do we 
use that magic little circuit to tune our 
radio receiver so that it receives just the 
one radio transmitter? We know there 
are thousands of stations out there!”

Fig.l0: In a radio set the L-C tuned 
circuit selects just one RF signal, 
rejecting all others.

Fig. 10 shows in abbreviated form the 
first part of a radio receiver. The little

“fork” symbol at the top left represents 
your radio antenna (or “aerial” if you 
like).

Your antenna receives radio fre
quency alternating current electrical sig
nals from every radio transmitter within 
range. All of these pass through the 
small coil LI and are coupled magneti
cally into larger coil L2 (the two coils 
form a transformer).

Coil L2 is tuned by capacitor C to the 
critical frequency which we will call 
f(x), given by:

f(x) = 1/(2.ttV(L2.C))
The arrow through the capacitor sym

bol indicates that the capacitance value 
C can be varied, perhaps by rotation of 
one set of blades, as in the capacitor of 
Fig.2. But for the moment we will con
sider the capacitor fixed at the one 
value C.

To the right of the tuned circuit in 
Fig. 10 is a connection to the first ampli
fying transistor of the radio receiver. At 
the moment we are only interested in 
the tuned circuit part of the business, 
L2 and C.

Down the antenna line comes a great 
mixture of received radio frequency 
(RF) currents, at different frequencies 
and at various levels of power. All are 
coupled into L2 and C, and will “at
tempt” to produce the energy-swapping 
routine we've looked at above - involv
ing the exchange of energy between 
magnetic field and capacitor charge. But 
we now know that this energy-swapping 
can only be done at the one critical fre
quency f(x), the resonant frequency set 
by the value of L and C.

Should one of the received radio 
transmitters happen to be transmitting 
at frequency f(x), then we are in luck.

Yes, the radio station signals at that 
frequency will supply the power which 
the tuned circuit loses by its circuit 
resistance. The current induced by that 
radio station in the antenna and coupled 
into the tuned circuit, will be rising and 
falling in its sinewave pattern at exactly 
the correct rate to excite the circulating 
RF currents in the tuned circuit. Back
wards and forwards in the tuned circuit 
those currents will go, energy first in 
the inductance, then in the capacitance. 
And this will repeat as long as the cir
cuit is excited by that radio station at 
the resonant frequency f(x).

Such nice large circulating RF cur
rents have a comparatively large voltage 
drop across the circuit - RF voltage 
which is passed on to the receiver am
plifier stages, to be further amplified 
(and processed) until large enough to 
operate your loudspeaker.

But what of all the other radio sta
tions at other frequencies?

Stations whose frequencies are lower 
than f(x) will easily pass current down 
the coil, but will not be able to pass the 
same amount of current through the ca
pacitor on the other half of the cycle. 
The circulating current will be reduced 
at each pass, getting smaller each cycle. 
Those stations cannot build up any 
strong circulating currents in the tuned 
circuit because they are the wrong fre
quency.

Similarly other transmitters on fre
quencies higher than f(x) will also in
duce some current in the tuned circuit, 
but these again cannot build up to 
strong circulating currents, for while 
they easily pass current down the ca
pacitor branch, they cannot pass enough 
current through the coil. They cannot 
effectively swap energy between coil 
and capacitor, therefore the tuned cir
cuit does not respond well to them ei
ther.

In other words, our tuned circuit of 
resonant frequency f(x) responds well 
only to the one station which is trans
mitting on the same frequency f(x). All 
other stations are received at much re
duced response, as depicted in Fig.ll.

Fig.11: Response of a tuned circuit to 
three different frequencies, including 
its resonant frequency f(x).

Our radio thus plays music and other 
program material from that one station, 
rejecting all others.
Changing stations

Should we want to listen to a differ
ent station, we could mechanically 
change the setting of our variable tuning 
capacitor C to a different capacitance 
value. Then our tuned circuit would 
have a different resonant frequency, so 
it would respond preferentially to some 
other transmitter.

Alternatively by varying the position 
of a ferrite iron core inside our coil L2, 
it can be made to have different values 
of inductance, again changing the tuned 
circuit resonant frequency.

There are also other methods used 
for tuning, so our story of radio trans
mission and reception will continue next 
time. 'Til then, bye. ®
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NEW KITS THIS MONTH!
ELECTRONICS AUSTRALIA
Low Cost Capacitance 
Meter (August EA)
What a great idea! This amazing little unit 
turns your digital or analogue multimeter 
into a direct-reading capacitance meter. It’s 
a cinch to get going and uses '«Ant: 
only a handful of parts. ’IH”
Cat K-3410________________________ ___________

1 kÀ

MONTHLY
Guitar Practice Amp
(August AEM)
An easy to build low cost amp that uses a 
single chip and delivers 8 watts. It’s ideal 
for musical instruments and can run from 
batteries. A low cost off-the-shelf speaker 
can be used with better than average 
performance. A great little amp! « 4Qg5 
Cat K-3548 l«f

Battery Power Supply
(July AEMj
Ideal as an inexpensive supply for kids, 
beginners servicemen etc. It can be carried 
in the toolbox, car, etc and delivers a hefty 
2A/35V or more and can be powered by a 
couple of dry 6V batteries. Simple yet 
amazingly effective! Cat K-3460 $9250

TV Field Strength 
Meter (August EA)
Just the kit for anyone dealing with FM/TV 
antenna installations or adjustments.
Indicates the best antenna position. Can 
even be used to convert a video _ — 
monitor into a TV set! Cat K-6329 * 199

1 
k

Mains Powered Lab 
Supply (August AEM)
A fully metered 35V/2A mains powered lab 
supply at a surprisingly low cost. It’s 
extremely easy to build and offers 
outstanding versatility. Cat K-3461

>109
Mini Mixer (June AEM)
Providing performance that’s more than 
adequate for home or amateur use this four 
input mini mixer is a great alternative to 
high cost professional units and it’s simple 
to build and use. Can be mounted in a case 
of its own or inside your present amplifier.
Cat K-3039 $2990

SILICON CHIP
Sylon Voice 
Synthesiser (August so
As seen in August Silicon Chip!
Just hold it up and talk through it and 
your voice will sound like Darth Vader, 
etc. Small hand held, simple to build!
Cat K-3510 $2995

Remote Doorbell/ 
Pager (August SC)
Used in conjunction with remote switch 
K-3256. Can be activated as a doorbell, 
pager, alert alarm, etc. Great for the sick 
room or as a safety alarm when you’re in 
the workshop, etc. Cat K-2730

Universal Power 
Supply Board (August so
Designed for OP Amp circuits. This tiny 
circuit enables you to obtain +15V, 
-15V or +/- 15V DC from a number 
of different transformer and 
rectifier combinations.
Cat K-3435

Budget Beater Car 
Alarm!
Save 25%! Incredible value car alarm 
but it s really bare bones’ stuff. Very 
effective at detecting voltage drop 
Even has visual warning to deter

Fluoro Starters
Electronic starter outlasts conventional 
starters and eliminates the old fluoro 
'blinkety, blinkety, blink'. Everything is 
housed in a standard starter case. Save 
a buck! Cat K-3082

Was $16.95thieves!
Cat K-3250

Now’12"^ 
20W Amplifier 
Module
Sensational value general purpose amp 
as used in TV, tape players, musical 
instruments, etc. Supply Voltage/power 
output - 35V/19W, 30V/12W, 
20V/6.6W.
Cat K-3445

$5 OFF!

ONLY $1 495

Now$495

Huge Reduction!
Soldering Station
One soldering iron can now do all your 
work! It can even be your existing iron 
with this fully regulated, adjustable tem
perature control soldering station. 240V 
operated, selectable 20-70 watts. Easy 
to build and now it's sensational value!
Cat K-3479

Was $49.95
A Simple Tester For 
Power
Transistors
Deceptively simple, yet it can evaluate 
the current gain and Vbe of all popular 
power transistors and even power 
Darlingtons. Simple to build, it's a must 
for hobbyist, technician, 
serviceperson... 
anyone in the 
electronics field.
Cat K-3053

$1095

now *29“
Forget The Tune Up!
Build and fit this high energy ignition 
system and forget about adjusting 
dwell, cleaning points and checking 
timing. More power, better fuel 
economy, smoother idle, longer time 
between tune ups.... better fit one now!
Cat K-3302 s45æ

Superb Sound!
They look and sound like speakers that 
cost $$$$ more! Easy as pie to build 
they use Magnavox 6MV 15cm drivers 
and 3AC tweeters with a second-order 
crossover network. You'll get superb 
performance. They're rated at 
nominal 40 watts but will 
comfortably handle full 
power 100W on normal 
program material.
Cat K-4000

*249

Power Mains 
Appliances Off A Car 
Battery!
Olhis is a fantastic idea for 
tradespeople, farmers, campers, etc. 
12-230V Inverter lets you power mains 
appliances directly off the car battery. 
With auto-start feature to help 
eliminate wasted power.
Cat K-3478

$30 OFF! $249

RF Detector Probe
Can be built from a handful of the most 
common parts and it becomes a 
sensitive AM signal tracer when 
coupled with the bench amp (above) or 
an audio amplifier. Costs almost 
nothing to build yet it's invaluable in 
service and repair work. Cat K-3470

Bench Amp & Signal 
Tracer
Finally, a means of audibly tracing 
through a circuit - and it takes up less 
space than your conventional amplifier 
and speaker. Offers high input 
impedance, a wide range of input 
sensitivities and up to 5 watts of output 
power. Cat K-3471^;jos3995
Stereo Simulator
This value plus, super special, whiz 
bang gadget turns almost any mono 
signal into synthetic stereo! Imagine the 
fun you'll have with those old movies! 
Cat K-3421

Save $3
«21»

Sound Bender
Great for special effects! Can make 
voices sound like just about anything of 
the robot ilk, eg. Darth vader, a 
Cylon...etc. Ideal for electric guitars and 
other musical instruments. Cat K-3509

$10 OFF!

n.w»27» 
dick^^mith
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IBM PC/XT/AT BOARDS
8087 8087-2 (8MHz) Co-proc. 195.00
ES1004A Floppy Disc Card, 4 ports 65.00
ES1005 Multi I/O card 175.00
ES1009 Parallel Printer Card 44 00
ES1010 Serial RS-232C card 55.00
ES1010B Serial RS232C card, 2 ports 79.00
ES1014 I/O Plus II Card 136.00
ES1015 Universal RAM Card, 640K RAM 550 00
ES1015A Universal RAM Card, 512K RAM 525.00
ES10232A Colour Graphic/Printer Card 155.00
ES1600E 10MHz Super 10 Motherboard OK 299 00
ES1611 Senal/Parallel - Keystate 137.00
ES1623 Turbo Colour Graphics Card 165.00
ES1629C PEGA w/Hurcules Mode 299.00
ES1633 Turbo Mono Graphics Card 16500
ES1638 Facsimile Card 1249.00
ES2000XT 2MB EMS memory board, OK RAM 295.00
ES2210 Senal/Parallel - AGC 137 00
ES2210A Senal/Parallel WYSE 137 00
ES256K12 256K RAM Chip, 120nS 27 50
ES256K15 256K RAM Chip, 150nS 25.00
ES350 Turbo/Mono Printer Card 17500
E5488 IEEE 488 Interface Card 465 00
ES6210 Hard Disk Controller Card-XT 199 00
ES650 Colour Graphics/Mono card 195.00
ESCABLE2M Cable, IBM Printer, 2M 22.00
ESCABLE3M Cable, IBM Printer, 3M 25.00
ESCASEXT Case - XT, hinged 95.00
ESCONV AD/DA Converter, 1 channel 215.00
ESCONV2 AD/DA dual channel card 599 00
ESEPROM .EPROM writer card 195.00
ESEXTRACHIP 2nd for RS232 board 25 00
ESKEYBOARD Keyboard, 84 keys XT/AT 125.00
ESKEYBOARDE Keyboard, 101 keys XT/AT 145.00
ESP9150S 150W Switching PSU - XT 148.00
ESP9180 180W Switching PSU baby AT 17000
ESP9180L 180W PSU. Baby AT, L Type 170 00
ESSPEED286 80286 speed-up card 595.00
ESV20 V20 Chip 29.00
ESV30 10MHz V30 chip 49.00
H452 Co-processor, 80287-6 450 00
H452B Co-processor, 80287-8

IBM AT BOARDS
66300

ES122O 1 2M/720K/360K/144M Floppy card 145.00
ES2000AT 2 MB EMS Memory board, 0k RAM 490 00
ES22OO FDD/HDD Controller card 493 00
ES223OAT I/O Plus Card for PC/AT 24500
ES2230ATB Multi I/O. 4s. 1R 1G 399 00
ES2350 3 5MB Multifunc card. OK RAM 495 00
ES2401A 10MHz Baby AT Motherb'd. OK 795 00
ES2403 DTC 5280 FDD/HDD Control 295 00
ESCASEAT Case AT - hinged 15500
ESCASEBABYAT Case - Baby AT style 13500
ESP9200 220W Switching PSU - AT

PRINTERS
22000

P2200 NEC P22OO Printer 69500
P22CSF Cut sheet feeder 155 00
RP22 Ribbon, P22OO

PERIPHERALS
16 00

ESDRIVE1200 NEC 12MB Disc drive 285.00
ESDRIVE360 360K drive, Japanese Mfg 245 00
ESDRIV35 3 5" floppy drive. 720K 255 00
ESHARD 10 NEC 10MHz hard disc 39500
ESHARD20 NEC 20MHz hard disc 549 00
ESHARD40 NEC 40MB hard disc 995 00
ESM5400 14' EGA Colour monitor 845 00
ESMICROC ASE 5.25' case for 3 5' drive 30 00
ESMONITORAMB Monitor, TTL amber 210 00
ESMONITORGRN Monitor, TTL green 199 00
MULTISYNC 2 NEC Multisync II monitor

CONSUMABLES
1249 00

MD1 Diskette, SS SD (Apple) 25.00
MD2D Diskette. DS DD (IBM) 25.00
MD2F Diskette. DS QD (NEC) 35 00
MD2HD Diskette, DS OD (1 2MB) 49 00

P.O. Box 426 Gladesville 2111 
Phone (02)427 4422 

We accept: Bankcard, Mastercard and 
Visa. Mail orders our speciality. All 

prices include sales tax.

EPROM Programmer 
Card

This superb EPROM burner comes with a ; 
high quality ZIF socket and cabling, with 
facility to add 3 more sockets if necessary. 
Facilities include the ability to read, write, 
copy, compare and erase the contents of 
EPROMs. It can also verify data and even 
combine the data in two smaller EPROMs 
into a larger one.
Compatible EPROMS include: 2716, 2732 
2764, 27128, 27256, 27512, 2804, 2816, 
2864, 58064. It comes complete with 
software and user manual.

CAT ESEPROM $195

1.2MB/360/720K/1.44M
Floppy Controller

The perfect answer tor backing up 
hard disks, archiving etc.
■ Supports both 1.2MB, 720K, 1.44M and 
360KB drives
■ Fully PC/XT, PC/AT compatible
■ For suitable drive see below

CAT ES1220 $145
PEGA EGA card - 
unmatched resolution
Get all the standards with this superb short 
slot EGA card.
■ Supports Monochrome, Hercules, CGA, 
EGA and Plantronics modes. Fully Auto 
switchable.
■ Supports 132 columns in Symphony, 
Lotus and WordPerfect
■ Automatic monitor 
detection
■ 256K of video memory 
standard

■ Flicker free scrolling

$299.00
CAT ES1629C

Disk Drives
40 Track Mitsubishi. Very fast track- 
to-track. 360KB DSDD. Lowest price in 
Australia.

CAT ESDRIVE360 $245

20MB NEC Hard Disk. Very fast 
and super reliable. Best price in town.

CAT. ESHARDO20 $845
Complete with controller

CAT. ES6210 $1140

Floppy Disk Controller

■ Controls up to 4 DS/DD 360K drives
CAT. ES1004A $65

Ours is an 
open and 
shut case

Build a PC or AT with one of our sturdy, all 
steel cases.
XT Style Case with Hinged Lid $95.00
CAT ESCASEXT

AT Case - compact size $135.00
CAT ESCASEBABYAT

AD-DA Conversion Cards
Interface your PC to the real world! I

■ 12 bit precision
■ Input/Output voltage 0-9V (adjustable)
■ Unipolar or bipolar
■ Settling time 500nS
■ Nonlinearity 0.2%
■ Conversion time 60uS

CAT ESCONV $215.00

Dual Channel High-Res card
■ 14 bit resolution
■ 16 input channels
■ Unipolar or bipolar input and output 
levels
■ Conversion time less than 42uS

CAT ESCONV2 $599.00

1 .2MB Mitsubishi. Super high density. 
Superb construction and reliability. Works 
with 1.2MB floppy controller.

CAT ESDRIVE1200 $285



SPECIAL OFFER
B1/?" Microfloppy 
& Controller
for your IBM
PC/XT/AT
Put a 3’/2" microfloppy on your system 
without paying a fortune. Electronic 
Solutions have put together a complete 
package at a fraction of the price other 
companies are asking, and a saving of 
$29.00 compared to our already low prices. 
■ 3!4" microfloppy drive 
■ 5’A" mounting frame 
■ Controller card

The Controller card:
The floppy drive controller card works with 
all the current drive types including: 
■ 360K 574" drives 
■ 1.2MB 5’/4" drives 
■ 720K 3’4" drives.
We can supply you with a daisy chain cable 
to integrated the controller with the 
floppies in the machine you are using now. 
This card is the perfect solution for backing 
up hard disks and transferring data 
between machines with different types of 
drives.

FOR THE COMPLETE 
SYSTEM FOR ONLY: 

$375.00
All parts available separately:
3'4" drive $249.00 CAT. ESDRIVE 35 

Mounting frame $30.00 cat. esmicrocase 
Controller $145.00 cat ES1220

Give your computer a
new motherboard

The best and most cost affective way of 
upgrading your computer system is by 
replacing the motherboard on your PC 
with something faster. You'll get the latest 
technology without having to sell the 
computer you've got. Most of the value of 
your PC is in the hardware - the power 
supply, case, disk drives etc.
All come with 640K RAM fitted.
Motherboard Speed
XT (10MHz no-wait state
OK RAM) x3

Price

$299
CAT ES1600E

AT Turbo (12MHz no 
wait-state OK RAM)
CAT ES2401A

386 (16MHz no wait-state
2MB RAM) CAT ES80386

386 (20MHz no wait-state 
2MB RAM) CAT. ES8038620

x13 $699

x24 $3500

x32 $3995

Power for 
those upgrades

If you start adding to your PC, you should 
consider upgrading your power supply. We 
have a complete range, for both XT and AT 
models, suitable for both standard size and 
"baby AT" cases. All include interference 
suppression and connectors. Our prices are 
around half that of the opposition. Buy 
from Electronic solutions and save! I

150W, suit XT cat Es? 9150 $ 148.00
180W, suit XT, cat esp 9180 $170.00
180W, suit AT, baby AT case
CAT ESP 91801 $170.00
220W, suit AT, full size
AT case cat espzzo $220.00

Multi I/O Card
■ Floppy disk adaptor, 2 drives DS/DD
■ 1 serial port, 1 parallel port,
1 joystick port ■ Clock/calendar 
with battery backup

CAT E51OO5 $175

Parallel Printer Card
■ Standard TTL level ■ Centronics printer 
port, full IBM, EPSON compatible

CAT ES1009 $44

I/O Master - the ultimate 
communications board
A complete set of fully configurable ports 
for you IBM PC XT/AT.
■ 4 serial ports - full configurable 
■ 1 parallel port

Complete with all connectors.
CAT E5223OATB $399

P.O. Box 426 Gladesville 2111 
Phone (02) 427 4422 

We accept: Bankcard, Mastercard and 
Visa. Mail orders our speciality. All 

prices include sales tax.

■ All products carry a 14 day money 
back guarantee

■ All products carry a full 3 months 
warranty

■ All cards come with full documentation
■ Ring for quantity discounts and tax 

free prices.
■ Freight $7.50 for first item, then $2.50 

for each extra item.



Imaging & Display Feature:

Toshiba develops 
2 million-pixel 
CCD sensor for HDTV
Video cameras for the next generation of high-definition 
television (HDTV) will need CCD image sensors with much 
higher resolution than the current devices offering up to 
400,000 pixels. Researchers at Toshiba in Japan have 
recently announced the development of a device with a 
resolution of 2 million pixels, achieved by overlaying the light 
sensing and CCD scanning elements.

Nowadays CCD (charge-coupled de
vice) image sensors are widely used in 
video cameras and camcorders. They 
have replaced conventional image 
pickup tubes such as the vidicon, be
cause they are much smaller, lighter in 
weight, consume considerably less 
power and are also more rugged.

The CCD image sensors used in most 
current video cameras have a resolution 

of between 300,000 and 400,000 pixels 
(picture elements). Those with 400,000 
pixels have excellent resolution by mod
ern standards, being quite suitable for 
use with the enhanced Super-VHS video 
system - the highest quality home video 
system currently available.

However the next generation planned 
for television and video technology is 
high definition television (HDTV), 

planned to start in Japan in 1990. This 
will call for CCD image sensors with 
much higher resolution again - around 2 
million pixels, or five times the resolu
tion of the best current devices.

Until recently the prospect of achiev
ing this kind of resolution from CCD 
sensors seemed rather remote. Proto
type HDTV cameras developed in 
Japan by companies such as Toshiba 
therefore used thermionic pickup tubes, 
as the only known way to achieve the 
desired resolution.

However at the recent International 
Solid-State Circuit Conference (ISSCC) 
in San Francisco, researchers working 
for Toshiba in Japan announced that 
they had succeeded in developing a 2- 
million pixel CVCD sensor.

Progress in LCD, plasma displays...

Right: 
Panasonic's 
new Minivision 
colour portable, 
with 3" diagonal 
LCD screen and 
276 x 372 pixel 
resolution.

Left: The new 
Toshiba LZ-400D 
portable colour 
TV with 4" 
diagonal LCD 
screen, just 
released on the 
market in Japan.

106 ELECTRONICS Australia, August 1988



Left: The new 2 
million pixel 
CCD image 
sensor in its 
package, sitting 
on an enlarged 
picture of the 
chip surface.

The problem in producing CCD 
image sensors with such a large number 
of picture elements is the maintenance 
of characteristics like sensitivity and dy
namic range - the range of luminous in
tensity that can create images with ac
ceptable contrast. As the image is 
divided into a larger number of pixels, 
there is inevitably a reduction in the 
light sensing area available for each 
pixel.

Each picture detection element in a 
CCD image sensor actually consists of 
two parts: the diode used to convert in
cident light into electrical charge, and 
the storage/transfer element which 

forms part of the CCD matrix used to 
shift out the charge packets from the 
sensor array, to form the output video 
signal.

With conventional CCD image sen
sors, these two parts are essentially fab
ricated side by side in the same silicon 
layer — see Fig.l. This means that the 
two together must share the available 
pixel area. And as the charge storage/- 
transfer elements of the CCD matrix 
must have a certain size, in order to 
achieve acceptable performance, this 
means that as the available pixel area is 
reduced, the proportion of this area 
available for the actual light sensing ele-

Fig.l: The construction used for 
current CCD image sensors.

Fig.2: Toshiba's new construction, 
with pixel sensors overlaid above the 
actual CCD structure.

ment gets smaller and smaller. This pro
portion is called the aperture ratio.

For a device with a resolution of 2 
million pixels the aperture ratio which 
can be achieved with this conventional 
method of fabricating CCD sensors is so

The last year has seen significant progress in the area of 
flat-panel display technologies. At the recent conference ot 
the Society of Information Display (SID) in Anaheim, Cali
fornia, some 11 papers dealt with developments in tull-co- 
lour LCD displays, while a further 5 papers dealt with simi
lar developments in plasma displays. It became clear that 
both technologies are now entering the era of full colour 
display capability, with ever-increasing resolution.

Most colour LCD panels to date use active-matnx tech
nology, where the transistors used to control each display 
pixel are fabricated using thin-film technology right on the 
display itself. A number of Japanese firms are working on 
multicolour STN (supertwisted nematic) displays, while an
other is developing a colour ferroelectric display.

Sharp Corporation demonstrated a prototype of a 384 x 
200 pixel colour LCD display which uses a double layered 
STN process, while Asahi Glass showed a 9" diagonal co
lour display which combines a basic double-layered SIN 
panel with transparent electrodes on micro colour filters. 
Sharp also described an active-matrix 5" colour LCD pane 
with a resolution of 309,000 pixels.

Engineers from Toshiba described a 12" diagonal display 
they have developed, which achieves a resolution of 400 
lines and can be driven at video rates. It uses a black ma
trix technique with RGB colour filters, for enhanced con-

trast. ..
Mitsubishi Electric is apparently working on a 10 diago

nal colour LCD display offering 640 x 450 pixel resolution.
General Electric researchers demonstrated a 6.25" square 

full-colour LCD display using TFTs (thin film transistors) in 
an active matrix, and achieving a resolution of 1 million 
pixels (1024 x 1025). GE engineers also described a pilot 
fabrication line to produce both the latter display and a 
smaller 4" unit offering 400 x 400 pixel resolution. The TFT 
fabrication involves only four masking steps.

A further GE development described is the use of triple 
phosphor fluorescent lamps to provide improved backlight
ing for full-colour LCD displays. .

In the area of gas-plasma displays, workers from the Sci
ence and Technical Laboratories of NHK in Japan reported 
the development of a 20" diagonal colour display with a 
resolution of 640 x 448 pixels. Other progress in developing 
this technology was reported by Hiroshima University, Bell 
Communications in New Jersey and Thomson-CSF in 
France.

Colour LCD technology in particular really looks set to 
burgeon in 1988-89. Perhaps the end of the line may finally 
be in sight for our old faithful cathode-ray tube, with its 
need for very high voltages, high power consumption and 
considerable bulk.
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Imaging & Display Feature
low that performance is unacceptable

The way that Toshiba's researchers 
have solved this problem is by creating 
a new structure, in which the light sen- 
sor elements are actually overlaid on 
the top of the CCD matrix elements. 
This means that the light sensing ele
ments can have the full available area 
for each pixel, giving an effective aper
ture ratio of very close to 100%.

As shown in Fig.2 the light sensing 
elements are formed in an amorphous 
silicon layer, formed above the basic 
CCD array. The charges formed on the 
lower pixel electrodes of these sensors 
by the incident light are conveyed to the 
corresponding CCD storage/transfer ele
ment below, via a channel formed from 
Molybdenum polyside.

Using this technique, Toshiba's new 2 
megapixel sensor achieves a sensitivity 
of 210nA (nanoamps) per lux, which is 
four to five times higher than conven
tional CCD sensors.

The new sensor is fabricated on a chip 
measuring 16.2 x 10.5mm, using 1 mi
cron microlithographic technology. This 
is finer than the design rules used for 
current 1 megabit dynamic RAM chips.

Fig.3 shows the basic pixel layout of 
the new sensor, in plan view. As may 
be seen the pixel sensor electrode occu
pies virtually the full area (cross- 
hatched squares), with the charge pro
duced fed into the rather smaller stor
age diodes (dark octagons). From there 
they are transferred into the CCD regis
ter channels (shaded zig-zags), for shift
ing out of the chip.

The overall schematic arrangement 
used in the new sensor is shown in 
Fig.4, while the pictures show the 
dramatically improved resolution which 
is achieved by comparison with a con
ventional CCD sensor of 300,000 pixels.

Pre- amp 2

registers give an^t^^ ^25^ '’°"20"'3' CCD

holyday) Ç a national holuLt

*meat ion
a conventional 300,000-pixel CCD image sensor (Teft) and the newComparison of the details in images produced by 

Toshiba 2 million pixel sensor (right).
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SIEMENS

Surge 
Arresters
Gas arresters and metal oxide varistors
There's an explosion of new demands for 
surge voltage protection.
To keep up, you need instant access to 
a total protection system. So you need 
Siemens Gas arresters and metal oxide 
varistors. Our huge range is available 
immediately from large local stocks, 
at competitive prices.
And all components reflect the very 
essence of Siemens High Technology - 
premium quality, performance and 
reliability.
Of particular note is Siemens innovative 
range of metal oxide varistors - unlimited 
applications, including the total protection 
of automotive electronics. Also, space
saving SMD varistors are available, along 
with our unique heavy duty block types - 
that’s protection up to 100 kA!
We can even customize components to 
meet your individual requirements.
For more information, contact your nearest 
Siemens office or distributor.
Siemens Ltd.
Sales Offices
Melbourne: 544 Church Street, Richmond, Vic. 3121 
Phone: 420 7318
Sydney: 383 Pacific Highway, Artarmon, N.S.W. 2064 
Phone: 436 8711
Brisbane: 9 Parkview Street, Milton, Qld. 4064 
Phone: 369 9666
Perth: 153 Burswood Road, Victoria Park, W.A. 6100
Phone: 362 0123
New Zealand: Level 9, Marshall House, 
142-146 Wakefield Street, Wellington, N.Z. 
Phone: (4) 846 068

Siemens. A higher technology CSA 3295 SL
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Australian firm develops 
new EL technology
Electroluminescent display technology finally looks set to 
surge ahead this year, and Melbourne firm E'Lite has made 
an important contribution to the art with its development of a 
new ultra-thin and flexible EL display material with the 
potential to achieve a dramatic reduction in cost.

by JIM ROWE
Electroluminescence or “EL” for 

short has been around for quite a while 
- since it was first discovered by French 
physicist Destriau in 1936, in fact. Often 
called “cold light”, it takes advantage of 
the fact that some materials emit light 
when subjected to a sufficiently strong 
electric field.

An EL display element is therefore 
essentially a capacitor, with two con
ducting plates separated by a dielectric. 
Also coated on the dielectric and be
tween the two plates is the electrolumi
nescent phosphor material, so that when 
a voltage is applied between the plates, 
the resulting electric field causes the 
phosphor to glow. Normally one of the 
plates is made transparent, to allow the 
glow to be seen.

EL produces a “soft” and relatively 
low intensity light, best suited for low 
ambient lighting conditions. Most EL 
panels have used zinc sulphide as the 
basic phosphor material, doped with 
materials called activators which en
hance its light-emitting properties. Ear
lier monochrome EL displays used man
ganese as the activator, producing an 
amber light, while more recently rare- 
earth fluorides have been used to pro
duce displays of various other colours. 
The doping levels used for these activa
tors are around 1%, very much higher 
than those used in semiconductor de
vices.

Unlike other kinds of display tech
nology, EL doesn't need a vacuum or 
even a gas or liquid at low pressure. It's 
virtually a solid state technology, mak
ing it potentially very rugged. However 
for a long time EL panels were manu
factured on solid metal backing plates 

and with solid glass dielectrics. This 
made them fairly expensive and difficult 
to manufacture.

EL displays also tend to require AC 
voltage drive for best results, unlike the 
DC drive needed for most other kinds 
of display. And display intensity tends 
to be proportional to drive frequency 
rather than voltage, making it necessary 
to vary frequency if brightness is to be 
modulated. This tends to complicate the 
drive circuitry.

As a result of these complications, EL 
displays have until quite recently been 
used mainly for use in military aircraft 
and in other applications where cost is 
of secondary concern to things like reli
ability in harsh environments.

However EL displays have quite a 
few other advantages, apart from rug

Charles Rener, chairman and founder of ELI, with a sample of his new 
ultra-thin and flexible electroluminescent material.

gedness. These include very wide view
ing angle and contrast ratio, plus low 
power consumption. As a result, re
searchers around the world have been 
putting a great deal of effort into devel
oping ways of making EL both cheaper 
to manufacture and more flexible in its 
applications.

All this effort now seems to be begin
ning to pay off, with the costs of mono
chrome EL displays falling at the rate of 
about 20% per year.

At the recent Society for Information 
Display (SID) show in Anaheim Cali
fornia, US researchers gave what was 
claimed to be the first demonstration of 
a prototype full-colour EL flat panel 
display, with a resolution of 320 x 240 
pixels and an active display area of 122 
x 92mm. It also produces a luminance 
level of 5 foot-lamberts, with a contrast 
ratio of 6:1 in a typical environment 
with 500 lux illumination, and 160° 
viewing angle.

The panel concerned is manufactured 
using techniques similar to those used 
for other solid state devices. A reactive
ion etching technique is used to lay
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A double street sign using E’Lite material on one side, in 
normal lighting.

E’LITE ST

œ WR ws sei

o fl» *

View of an instrument with a CRT screen 
keyboard, in normal lighting. 
down the patterns of red, green and 
blue thin film EL phosphor dots, and 
their electrode system. The red and 
green phosphors use zinc sulphide 
doped with different rare earth fluo
rides, while that for blue uses strontium 
sulphide doped with cerium fluoride. 
The individual colour dots for each 
pixel measure 76 x 280 microns.

Along with colour LCD technology, 
then, EL displays seem finally set to 
blossom.

Local breakthrough
Only about 10 companies around the 

world are actively working on the com
mercial development of EL display 
technology, but a small Melbourne
based Australian company looks set to 
play an important role in this new phase 
of EL display technology, having just 
announced a breakthrough in the areas 
of manufacturing, application and cost 
reduction.

E'Lite Luminescent International 
(ELI) has come up with a way to pro
duce ultra-thin and flexible EL panels, 
in low-cost plastic encapsulation. This 
has the potential to open the door for 
the use of EL displays in a much 
broader range of applications than ever 
before, not just because of the likely

The same sign without external lighting, showing the 
E'Lite self illumination.

The instrument at left in the dark, showing the keypad's 
E'Lite illumination.

cost reduction, but also by virtue of the 
freedom to make them in flexible form. 
This allows them to be applied to a 
wide variety of surfaces.

The driving force behind this exciting 
new development is ELI chairman 
Charles Rener, a self-trained electronics 
engineer with long experience who has 
spent over 3-1/2 years working on EL 
technology. His new E'Lite material is 
still in the early phase of its develop
ment, but is already attracting a lot of 
interest. It has been featured on the na
tional ABC-TV program Quantum, and 
has also been acclaimed by the Austra
lian Inventors' Association - as well as 
being the subject of many commercial 
enquiries.

Mr Rener's company has so tar spent 
over $200,000 in proving the basic tech
nology, and is now engaged in develop
ing new automatic manufacturing ma
chinery. This will be housed in a factory 
which is currently under construction. It 
is expected that the combination of 
ELI's new technology and the matching 
automatic machinery could reduce the 
cost of EL display panels by a factor of 
10:1, within 12 months — hence the ex
citement.

As development of full scale mgn- 
resolution computer graphics display

panels would involve both major capital 
investment and solution of many differ
ent manufacturing problems, ELI has 
chosen instead to develop its technology 
initially via simpler broad-area panels. 
Presumably these will be used both as a 
vehicle to refine the new manufacturing 
processes, and to generate a healthy 
cash-flow to fund development of more 
complex products.

So far ELI has demonstrated a num
ber of applications for its new flexible 
panels, including building security signs, 
self-illuminated street signs (using a sili
con solar cell and NiCad battery for 
energy collection/storage), and illumi
nated keypads on electronic instru
ments.

Tests carried out on early sample 
panels suggest that the working life of 
the new panels is greater than 10,000 
hours before light output falls to 50%.

In short, things look good for this 
new approach to EL display technology, 
hopefully destined to be another success 
story for Australian innovation in high 
technology.

Further information on the new E - 
Lite material and its applications is 
available from ELI at 564 Glenhuntly 
Road, Elsternwick 3185 or phone (03) 
523 5535. ®
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ELECTROLUMINESCENCE Imaging & Display Feature

13 5 New I & D
Products

LUMINESCENT 
INTERNATIONAL 

a division of UNIVERSAL FIBRE OPTICS CORP PTY LTD 

NOW AVAILABLE DIRECT FROM OUR
MANUFACTURING PLANT 

AUSTRALIA'S OWN ELECTROLUMINESCENT 
PANELS & INVERTERS

(.is seen-on ABCs QUANTUM Television show)
We will quote you for any «Quantity «Design 
• Specification. From single Unit to OEM Quantities 

single sectored or matrixed

NOW IN STOCK: ELECTROLUMINESCENT 
PANELS AND INVERTERS LISTED BELOW:

Sgle/sided. 2/7-Y 
Sgle/sided
Sgle/sided 
Sgle/sided ' 
Sgle/sided 
Sgle S’ded 
Sgie.sided 
Sgle/sided 
Oble,'sided

2/7-G . 
2/7-tì 
1 45-y 
1/45-G 
1/45-B • 
1/45»R 
Î5/30-W
15/30-W

YEL 
GRE 
BLU 
YEL 
GRE 
BLU 
RED 
WHI 
WHI

mm
20x70 (o>
20x70 <s>
20x70 @

10x450
10x450 ¿ 
10x450 «
10x450 ® 

150x300 ló: 
150x300 ®

$

6 00

6.00

6.00

18.00

18.00

18.00

18.00

90.00

160.00

EVALUATION *KIT* at SPECIAL RELEASE price!!!

S1&0Û 1x2 76 # »JO
, x ■ 86.00 1 x UF07 ë $10.68
1.x 27G e $6.00 1 x UF08 u $4^

________________ TOTAL VALUE $40.88

 All for $29.95,p!us $4.00 iieicni & Insufaicg

CREDIT CARDS AND PHONE ORDERS ACCEPTED 

LIST OF INVERTERS

New LCD in portable PC
Epson's latest PC Portable features 

the latest STN (supertwisted nematic) 
LCD display, which is said to provide 
very high contrast and wide viewing 
angle. In addition the display features 
EL (electroluminescent) backlighting, 
for clear display in poor ambient light 
conditions.

TYPE 
UIO !
I‘!J I A 

UFO-2 
UFO-3 
¡JH) 
UFO-5 
UFO-6 
UFO-7 I
UFO-8 I

USAGE 

M-CONSTANT 
L-CONSTANT 
FLASHER 
FLASHER 
POCKET-ID 
SIGNS 
HOUSE # 
PORTABLE 
MINI

INPUT

12 VDC MAX 
24-6OVDC 
12VDC 
12VDC 
3-12 VDC 
12-24 VDC 
12 VDC 
5-9 VDC
15 VDC

ALL ABOVE PRICES ARE INCLUDING 
NETT UP TO 10 UNITS

COST 
$16.56 
$18.36 
$26 10 
$27.48 
$4.20 

$27.60 
$5.88 

$10.68
S4.20 

TAX AND

SOLAR RECHARGEABLE 
ELECTROLUMINESCENT 
HOUSE NUMBER

20.5 cm wide
12.5 cm high
3.5 cm deep

To conserve battery power, the EL 
backlighting automatically switches off if 
no keystrokes have been registered after 
a certain period. The time-out circuitry 
is also arranged to turn off the internal 
hard disk drive, in the version of the 
machine which features a 20Mb drive.

• The LCD display provides a resolu- 
' tion of 640 x 200 pixels, sufficient for 25 

lines of 80 characters in text mode.
Other features of the PC Portable in

clude a V30 processor; 640Kb of main

• ANODIZED ALUMINIUM HOUSING •
Will easily mount on any surface, Internal ni-cad battery. Will even 
recharge during poor daylight. Will hold up to 4 digits/letters 

Only 849.50 + $4 p/p.

564 Glenhuntly Road. Elsternwick, 
3185 Melbourne Vic. 

Phone:(O3) 523 5535 Fax: (03) 523 7208

memory; 4.77MHz and 10MHz “no wait 
state ’ operation; ergonomic “AT” type 
keyboard; inbuilt parallel and serial 
ports; and a NiCad battery giving 5-7 
hours of operation with a dual 720k 
floppy system or 3-4 hours with a hard 
disk/720K floppy system. An external 
CGA-compatible colour monitor can be 
connected to the rear RGB connector.

Further details are available from 
Epson sales offices, or by phoning (02) 
436 0333. s v ’

LCD modules
Seiko Instruments has available a 

wide range of liquid crystal display 
modules, suitable for both alphanumeric 
and graphics display applications.

Alphanumeric displays are available 
in formats ranging from 1 line of 16 
characters to 4 lines of 40 characters, 
with viewing areas up to 147 x 29.5mm. 
Graphics displays are available with 
resolutions of 100 x 64 pixels to 640 x 
400 pixels and with viewing areas up to 
236 x 153.6mm.

Features of the modules include light 
weight, slim construction and low power 
consumption. Standard modules have 
twisted nematic LCD panels and are de
signed for positive reflective viewing at 

6-o clock . Options include transre- 
flective viewing with EL backlighting, 
and a “12-o'clock” viewing angle.

Seiko also makes available a range of 
multiple 7-segment LCD displays for 
use in clocks, timers and other instru
ments.

Further information is available from 
Soanar, 30 Lexton Road, Box Hill 3128 
or phone (03) 895 0222.

Hand-held scanner
The Diamond Handy Scanner HS- 

2000 desktop publishing scanner scans 
photographs, logos, signatures and 
books. The scanned image can then be 
merged with text and graphics to com
pose a well-presented document.

Scanning width is 105mm and resolu
tion is 8 dots/mm (200dpi) in both direc-
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tions, or 840 dots per line. There are 
two encoding methods, black and white 
and half-tone encoding. It has push but
ton scan control and a viewing window 
on the scanner to ease scanning adjust
ment. An easy to use software utility is 
provided for scanning the image and 
cutting the desired portion of the 
scanned image. With a mouse an image 
editor allows the user to edit the 
scanned image bit by bit. The software 
can save the scanned image in various 
standard graphics file formats for other 
applications or further editing.

The HS-2000 is designed for the 
PC/XT/AT and compatibles and can be 
used on Hercules, CGA and EGA 
cards. The minimum system required is 
384 KB, DOS 2.0 or higher, double 
sided disk drive and one DMA channel.

The scanner is available for $899 as 
part of a package which includes a free 
Halo DPE desktop publishing editor.

Further information is available from 
Kookaburra Computers, 8 Curlewis 
Street, Bondi 2026 or phone (02) 
365 0706.

Colour video 
copy processor

The Mitsubishi CP100U Colour Video 
Copy Processor is a Sublimation-type 
thermal transfer process in which the 
three colour (yellow, magenta, and 
cyan) coatings are vapourized and trans
ferred to the print paper. Fine colour 
modulation is performed with 64 grada
tions for each colour (640x641) dots, ap
proximately 260,000 colours per dot en
suring faithful reproduction of the subtl
est intermediate colours. The system 

shows its power best in applications de
manding precise, high-quality colour ex
pression such as colour graphics and 
CAD/CAM.

Image signals for displays such as 
CRTs are stored in the frame memory, 
and printed directly from memory ena
bling printing of single frames of motion 
pictures. The job time required for 
printing with personal computer that 
used to occupy the system exclusively is 
no longer necessary. The ability to 
check the images on the monitor when 
deciding what to print means that the 
user can always select the best image 
for the print out.

PAL composite signals, Y/C separate 
signals such as S-VHS signals, RGB 
analog, and RGB-TTL signals can all be 
handled. Autoscanning enables auto
matic tracking of input sync signals and 
a dot clock of up 30MHz can be han
dled, so all types of video equipment 
can be used including colour doppler 
system and high-resolution personal 
computers.

Price of the CP100U is $4975 includ
ing tax.

Further information is available from 
Mitsubishi Electric Australia, 73-75 Ep
ping Road. North Ryde 2113 or phone 
(02) 888 5777
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“Super bright’’ LEDs

Stanley Electric has produced a range of discrete LED de
vices with exceptionally high light output, based on pioneering 
work done by Professor Junichi Nishizawa at Tohoku Univer
sity in Japan. This is said to make them very suitable for infor
mation displays in indoor/outdoor and automotive applica
tions, safety indicators and for optical data transmission.

The LEDs are available in four colours - red, green, yellow 
and amber - and typically produce between 150 and 300 mil
licandelas for a forward current of 20mA. Peak forward cur
rent ratings are 300mA for the red devices and 100mA for the 
other colours. The devices come in standard 5mm diameter 
moulded packages, with paraboloidal lenses.

Further information from Soanar, 30 Lexton Road, Box Hill 
3128 or phone (03) 895 0222.

Optoelectronic devices
Crusader Electronics has available a wide range of optoelec

tronic devices including thick film hybrid IC’s.
Silicon photodiodes in ceramic, black resin and hermetic 

packages in seven packages styles form part of the range, com
plimented by PIN photo diodes, phototransistors, silicon 
planar photo transistors, high speed photo couplers, photo in
terrupters, supercompact photo interruptors, CDS photo con
ductors and light-detecting element arrays.

For further information contact Crusader Electronic Compo
nents, 73-81 Princes Highway, St Peters 2044 or phone (02) 
516 3855.

for Just $890.00 excl. tax.
Design your Schematic diagram on one or up to 99 sheets with 
Protel-Schematic which includes 3200 components in its 
libraries for quick placement on your Schematic.

The new Component Library Manager provides a graphic editor 
for creating or changing components. A unique built-in word 
processor also enhances text creation. Includes Netlist, 
DRC, BOM, and Wirelists.

For IBM/PC/XT/AT hardware. Demo’s available.

PROTEL TECHNOLOGY PTY LTD
Incorporated n Tasmania
TECHNOPARK: DOWSINGS POINT. 
HOBART. TASMANIA AUSTRALIA. 7010
POSTAL: G.P.O. BOX 536F. HOBART. 7001
TELEX: AA 58260

730100
730100
731871
731871

A Member Company of Critec Corporation

PHONE NATIONAL ÍOO2) 
INTERNATIONAL+ 61 O2

FACSIMILE: NATIONAL (002)
INTERNATIONAL+ 6102

LCD displays with
LED backlighting

Optrex Corporation of Japan has extended its range of LCD 
dot matrix character and graphic displays to incorporate a 
series of LCD character displays with built-in LED backlight.

The series is available in a choice of 16 character x 1 line, 16 
character x 2 line and 40 characters x 2 lines. The LCD incor
porates a single +5V supply (no external power supply for 
backlight required). ROM and RAM are built into the range 
of Optrex LCDs, although they remain very slim with a maxi
mum thickness of 15 mm.

Amtex Electronics stocks an extensive range of Optrex LCD 
displays including the LED backlit units, a range of high con
trast character displays with electroluminescence backlight 
available in a basic model or extended temperature range of 
-20°C to +70°C, and semi-custom displays with 12 o’clock 
viewing with or without EL backlight.

For large scale display, Amtex stocks the Optrex DME 
Series which feature high contrast and wide viewing angle. 
They incorporate the new super twisted type LCD with or 
without EL and a 640x200 dot display using a cold cathode 
backlight, one of the most visible (in both full sun and low 
light condition) LCD displays ever developed.

For further information contact Amtex Electronics, 13 Avon 
Road North Ryde 2133 or phone (02) 805 0844.

Larger 2 x 16 LCD
The Handoks HDM 16216H-4 is a 2 line x 16 Character 

LCD with a character height larger than normal, a very view
able 8.09mm. This makes it suitable for those applications 
where the normal 4 or 5mm character height is not sufficient. 
The option of electroluminescent backlighting adds further 
versatility to this new display. Driving the display is via an 
8-bit parallel interface, and power supply is via a single +5V 
rail.

For further information contact M.B. & K.J. Davidson, of 
17 Roberna St, Moorabbin or phone (03) 555 1217.

Vacuum fluorescent displays
IEE has introduced a comprehensive line of low-cost, 5x7 

dot matrix, intelligent vacuum fluorescent display modules.
Designated the “No-Frills” FLIP product line, these displays 

are ideal for high-volume OEM applications, such as pay tele
phones, test equipment, point-of-sale terminals and security 
systems. Eight models are available, in a variety of formats 
ranging from 1 line of 16 characters to 2 lines of 40 characters. 
The displays are very compact, with the smallest module mea
suring only 1.9"H x 4.3"W x 1.4"D. Character heights range 
from 0.18" (4.7mm) to 0.27" (6.8mm).

An on-board microprocessor controller handles all scan, re
fresh and data I/O tasks, permitting easy interface to an eight
bit ASCII parallel data bus. For RS-232 level serial operation, 
an optional “No-Frills” serial data converter module is avail
able. Only a single +5V DC power supply is required for 
operation.

Furthermore, these low-cost modules display 96 upper and 
lower-case letters, numbers and symbols. Display characters 
are a bright, pleasant, blue-green colour, that provides for 
comfortable short or long-term viewing. A wide spectrum of 
colour filters is available to fit almost any application.

For additional information contact M.B. & K.J. Davidson, 
17 Roberna St, Moorabbin 3189 or phone (03) 555 7277. ®
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WHAT TYPE OF DISPLAY TECHNOLOGY
WOULD SUIT YOUR APPLICATIONS?

• Single Line and Multi Line Displays
• Single 5V Supply
• Options include Backlighting and High Temperature Operations
• Low Cost
. WIDE RANGE EX-STOCK
LARGE CHARACTER DISPLAYS

• Seven Segment and Dot Matrix Electromechanical versions
• Sizes from 70mm to 585mm
• 57mm AND 100mm LED Seven Segment versions.

. WIDE RANGE EX-STOCK
PLUS — NUMERIC AND ALPHANUMERIC L.E.D.’s, NUMERIC L.C.D.’s 

BEZELS, KEYPADS AND MORE:

ALL FROM THE ONE SOURCE

• Single Line and Multi Line Displays
• Single 5V Supply
• Economical “NO FRILLS” versions available
. WIDE RANGE EX-STOCK

INTERACTIVE DISPLAYS

• Touch Sensitive Screen
• Versions with Sealed Bezels
• Ideal for industrial applications removing the need for keyboards

MEASURING UP TO YOUR NEEDS

AVIDSON PTY. LTD.
17 Roberna Street. Moorabbin Vic. 3189. Ph: (03) 555 7277. Telex: AA34745 DAVCOM 
Suite 22. 10 Help Street.Chatswood NSW 2067. Ph: (02) 411 5017

W A. Hinco Engineering (09) 381 4477
S.A. Graphic Electronic Industries

(08) 363 0277
Gld/ACT MB & KJ Davidson

(03) 555 7277
Tas. Imbros Ptv- Ltd. (002) 73 1300 ,



uses magnetised discs
A Melbourne firm has used magnetised-disc display 
technology to build what it claims is the largest mobile 
scoreboard and computer-controlled graphics display screen 
in the world.

The company responsible for develop
ing the very large display screen pic
tured is Mach Systems, of Moorabbin in 
Melbourne, and the semitrailer
mounted screen is hired out by its sub
sidiary Mobile Scoreboards Australia 
(MSA). As well as providing sporting 
bodies and venues with a mobile score
board, it can also be used for innovative 
advertising and promotional work.

The screen was given its first public 
demonstration at the recent Australian 
Masters golf championship. Designed 
and built by Mach Systems, it cost 
$600,000 to produce.

The screen itself measures 12.2 metres 
by 4.4 metres, and as may be seen it is 
built onto one side of a semitrailer. It 
consists of a matrix of 611 separate dis
play modules, arranged in 13 rows of 47 
columns. Each module has 35 individual 
pixel elements in a 7 x 5 format - giving 
a total of 21,385 pixels (235 x 91).

In addition to the main screen two 
further “subsidiary” screens are avail
able, each measuring 4.7 x 1.9 metres 
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and with a resolution of 3150 pixels.
At the heart of each pixel display ele

ment is a ferromagnetic metal disc 
38mm in diameter, mounted in a small 
frame on a central axle parallel to the 
plane of the display. One side of each 
disc is black, while the other is coated 
with a fluorescent colour - in this case 
yellow, although other options available 
in the basic display system are white, 
orange, red and green.

Near the disc and at right angles to 
the axle are located the poles of a small 
electromagnet, through which current 
can be passed in either one direction or 
the other. This has the effect of causing 
the disc to “flip” one way or the other 
displaying either its black side (for an 
“off” pixel) or its coloured side (for an 
“on” pixel).

The actual display modules are manu
factured by Ferranti-Packard Electronics 
of Canada, and have been used in a 
wide range of fixed and mobile large- 
format displays. These include airport 
arrival/departure indicators, bus and 

train destination signs and roadside 
message boards.

Display visibility of the screens is very 
high, as the discs of the display ele
ments reflect ambient light in a diffused 
fashion and have a high contrast ratio 
between the black and coloured sides. 
Good visibility is achieved within an 
angle of +/-45° from the normal, at dis
tances of between 10 and 270 metres.

Because of the passive, reflective na
ture of the display elements, power con
sumption of the overall screen is sur
prisingly low. In fact power is only con
sumed when the displayed material is 
changed. Once the discs have “flipped” 
to their new positions, remanent mag
netism gives them inherent storage with 
zero power consumption. As a result 
there is virtually no heating of either 
the screen modules or the driving elec
tronics.

Reliability of the display modules is 
also very high, with a rated life of over 
400 million operations.

Further information on the Ferranti-
Packard display modules used in the
mobile scoreboard/screen is available
from Mach Systems, which is the Aus
tralian distributor. The firm's address is
70 Keys Road, Moorabbin, 3189 or
phone (03) 555 0133. ®
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UK research towards

Radio communications 
for the future
Overcrowding of the radio spectrum is severely restricting the 
reliability and information-carrying capacity of existing 
communications systems. But moving to even higher 
frequencies, where there is more room, brings a different set 
of problems to do with the atmosphere and weather. 
Research at the UK Science and Engineering Research 
Council's Rutherford Appleton Laboratory is compiling 
valuable data for the design of systems for the future, 
exploiting frequency bands that are so far little used but for 
which the necessary technology is already available.

ana munmeire-wave radio signals by the Earth’s tmosphere at sea level. Molecular attenuation is present all the time and is and^199GHz- * 22 ^^d by ^gen^
and 199GHz, there are many more of these absorption lines’ mainlv from 

hl9h freciuencies. The arrows at the bottom indicate 
the Rutherford Appleton Laboratory’s measurement frequencies.
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by DR. CHRIS GIBBINS
Rutherford Appleton Laboratory, near 
Oxford.

A massive expansion in radio com
munications over recent years has gen
erated an ever-increasing demand for 
more channels, and those channels are 
having to carry more and more informa
tion, be it voice, television or other 
kinds of data. The net result is that the 
radio spectrum, a restricted resource, is 
fast becoming overcrowded. This 
creates problems of interference be
tween adjacent channels (as anyone 
who listens to short-wave radio, espe
cially at night, will know well) with re
duced reliability. There is an additional 
side-effect of such overcrowding: the 
bandwidth available to each channel, 
which determines the amount of infor
mation that can be transmitted, is se
verely limited. That in itself restricts 
both the capacity and the reliability of 
communications systems.
Millimetre waves

A remedy for these problems is to be 
found in exploiting higher and higher 
frequencies, made possible through the 
development and availability of new 
technologies. Communications now ex
tend well into the microwave region of 
the electromagnetic spectrum (frequen
cies up to 30GHz) and even beyond 
into the millimetre-wavelength region 
(frequencies from 30 to 300GHz).

These regions of the spectrum are still 
relatively uncrowded, particularly at the 
higher frequencies, and the bandwidths 
available are so large that they open up 
the possibility of new communications 
channels with a capacity for carrying 
huge amounts of information.

But use of the microwave and mil
limetre wave regions of the spectrum 
for communications brings an additional 
set of problems not met with at lower 
frequencies. The Earth's atmosphere 
starts to interact with the radio waves, 
resulting in attenuation of the signals 
which must be taken into account in the



The transmitter cabin at Chilbolton. Hoods keep rain off the windows through 
which the signals are transmitted. The transmitters are mounted on benches 
supported independently from ground, inside the four concrete pillars. This 
prevents vibrations in the cabin affecting the equipment. The anemometer 
and vane mounted on top of the cabin measure wind velocity.

design of systems.
There are two distinct and quite dif

ferent effects, which are shown in the 
first diagram. First, the molecules of ox
ygen and water vapour in the atmos
phere absorb radio waves at certain 
characteristic frequencies. This is known 
as resonant absorption. They re-radiate 
them isotropically, that is. equally in all 
directions, a fraction of a second later; 
this means that the signal is attenuated 
through the loss of directivity and co
herency.

The second effect is that raindrops, 
hail and snow scatter the signals, 
thereby attenuating it still more. This 
effect is non-resonant and increases with 
increasing frequency, as the wavelength 
decreases and becomes comparable with 
the sizes of raindrops; at that point the 
scattering process is most efficient and 
signal attenuation is greatest.

The first effect, molecular absorption, 
is present all the time, and changes only 
slowly with varying temperature, pres
sure and humidity. A great deal of re
search has been undertaken into this 
phenomenon and the effects of molecu
lar absorption can now be predicted 

fairly accurately. So the designer of 
communications systems can take a rea
sonably accurate account of attenuation 
by oxygen and water vapour when as
sessing the overall performance of mi
crowave and millimetre-wave links.
Fade margin

Signal attenuation by rain and other 
forms of precipitation, however, pre
sents quite a different problem. Precipi
tation is a highly variable phenomenon, 
changing both in time, space (that is, 
geographic location) and intensity. This 
makes it much more difficult to take ac
count of rain attenuation in designing 
systems.

The problem is generally treated 
statistically, instead of by the sort of 
exact calculation that can be used for 
molecular attenuation. The systems de
signer specifies a level of reliability for a 
particular communications link: for ex
ample, the link might be required to 
provide acceptable voice communication 
for 99.9% of the time, or acceptable 
television transmission for 95% of the 
time. That means the users can tolerate 
the service being unavailable, for 0.1% 

or 5% of the time, respectively.
The designer then needs to know 

what level of signal attenuation will be 
exceeded on the link for these small 
percentages of time. This is known as 
the "fade margin" which the link must 
be able to overcome when providing an 
acceptable signal-to-noise ratio, to 
achieve the specified level of reliability. 
This, in turn, has an impact on the 
transmitter power, receiver sensitivity 
and the size of the antennas, which in 
the end affects the overall cost of the 
system.

It is therefore of paramount impor
tance that the systems designer should 
have available the most accurate infor
mation from which to derive the neces
sary fade margins, to achieve the most 
reliable and cost-effective design.

Fade margins are not easily calcula
ble, and in general tend to be empiri
cally derived from transmission meas
urements carried out over long periods. 
A great deal of work has already been 
done at frequencies up to about 40GHz. 
and there are extensive data banks from 
which the necessary statistical informa
tion and service predictions can be de
rived.

For example, the International Radio 
Consultative Committee (CCIR) at 
Geneva collates, distils and publishes in
formation of this kind. At higher fre
quencies than 40GHz, however, there is 
a marked paucity of data.
Foundation for systems

To provide the necessary information 
on terrestrial radiowave propagation, 
the Rutherford Appleton Laboratory 
has set up an experimental transmission 
range at its Chilbolton Observatory near 
Andover in southern England. This fa
cility, represented schematically in the 
second diagram, works on a number of 
links transmitting over a distance of 
0.5km at frequencies of 37, 57, 97, 137 
and 210GHz in the millimetre-wave- 
length region of the electromagnetic 
spectrum, and at wavelengths of 10.6um 
in the infrared and 0.63um in the visible 
light region.

Frequencies of 37, 97, 137 and 
210GHz were chosen as representative 
of those parts of the spectrum where at
mospheric attenuations due to oxygen 
and water vapour are low; such parts 
are known as atmospheric "windows 
and hold out the opportunity for cost- 
effective7 wide-bandwidth communica
tions. The 37GHz channel can also pro
vide the means for comparing the re
sults from the 500m range with exten
sive measurements made at this and
lower frequencies at other places and by
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other workers.

The 57GHz frequency, on the other 
hand, is near the 6()GHz oxygen absorp
tion band where very high attenuations 
of up to 15dB (decibels) per kilometre 
occur. This means 97% of the signal is 
attenuated at a distance of one kilome
tre from the transmitter, and only 3% 
remains to be received. Such regions of 
the spectrum could be used for secure 
communications, for example where 
transmission range should be restricted, 
or for multiple repeated use of a fre
quency in a dense urban environment, 
because the atmosphere produces extra 
isolation between links operating at the 
same frequency.

In addition to the transmission links, 
the Chilbolton Observatory compiles a 
comprehensive set of meteorological 
data, including measurements of tem
perature and humidity at a number of 
places and heights above the ground. 
There are three rapid-response rain 
gauges, which measure the rainfall rate 
at different points along the range at 10- 
second intervals, while a fourth rain 
gauge is equipped with heaters to assist 
the measurement of snow during the 
winter and hail in the summer.

A distrometer measures the distribu
tion of the sizes of raindrops, important 
in the development of theoretical 

models to describe rain attenuation; a 
microwave refractometer measures the 
refractive index of the atmosphere, 
which affects the level of scintillation, 
the name given to small, very rapid 
fluctuations in the received signal 
power. The meteorological observations 
are completed with surface pressure and 
wind speed and direction.

Outputs from all the links and sensors 
are coupled via an interconnecting com
puter bus to the main data-collection 
computer, which records all the meas
urements on magnetic tape every 10 
seconds. Additionally, when attenuation 
due to precipitation is detected on the 
range, the outputs from the transmis
sion links are recorded separately at a 
rate of 100 measurements per second.

The data-collection computer also 
initiates automatic calibrations of the 
links every 6 hours. All magnetic tapes 
are subsequently calibrated and verified 
on a mainframe computer, and the data 
files put into an archive for analysis.

The 500m range then, is a well instru
mented open-air laboratory designed to 
study in detail the interaction between 
radio waves and the prevailing weather 
conditions, by providing comprehensive 
propagation data for a distance over 
which meteorological conditions are es
sentially constant.

The range has been in operation for 
about three years and a substantial data 
base of propagation data has now been 
accumulated. It is being used for a vari
ety of studies aimed at a more detailed 
understanding of the various phe
nomena which may affect the reliability 
of communications systems, and provid
ing the statistical information required 
by systems designers.

Two main analyses
The data base is being extensively 

analysed in two different ways. Detailed 
studies are being made of individual 
events, such as particular rains storms, 
snow storms, fogs and so on, to learn 
more about the way radio waves propa
gate through such phenomena. From 
such studies it will be possible to de
velop more detailed and accurate theo
retical descriptions than so far exist for 
the way various kinds of precipitation 
and so forth interact with radio waves.

These theoretical models, as they are 
generally known, can then be used to 
predict what may happen on proposed 
new communications links in areas 
where little, if any, propagation or 
meteorological data exist.

The second mode of analysis is aimed 
at providing the kind of statistical data 
necessary for the most cost-effective de
sign of new communications systems, 
and to provide a statistical data base for 
testing and validating the predication 



techniques being developed.
Analyses based on individual events 

are classified according to the type of 
event, for example rain, snow, hail, fog 
or scintillation.

Extensive studies on rain already indi
cate a general overall agreement both 
with similar studies conducted elsewhere 
and the theoretical models which so far 
exist, such as those recommended by 
the CCIR. Nevertheless, certain signifi
cant differences have been found, which 
may possibly be attributed to the differ
ences in climate between southern Eng
land and the places where other studies 
have been made.

Understanding such climatological dif
ferences is very important in being able 
to develop production models if they 
are to be applied to any place on Earth. 
We feel that our work will help consid
erably in achieving this.

Attenuations produced by rain vary 
considerably, of course, because they 
depend on the features of the rain. 
Light drizzle may attenuate the signals 
by only a few per cent over the 500m 
range, whereas intense thunderstorms 
can attenuate by more than 30dB/km at 
97GHz, for example; in other words, 
only 0.1% of the signal remains after a 
distance of one kilometre. Fortunately, 
such events are very confined.

Snow and fog
Of great interest is the effect that 

snow storms have on millimetre com
munications. There is a shortage of such 
data and the few results available show 
wide variations. Snow is generally diffi
cult to characterise quantitatively with 
regard to shape, size and wetness of the 
flakes. These characteristics vary wide
ly, and when snow is carried by the 
wind it becomes difficult even to mea
sure effective deposit rates.

However, we have developed a rapid
response snow gauge which is producing 
very encouraging results. The effects of 
wind are kept as low as possible by sur
rounding the gauge with a fence, which 
reduces wind speeds close to the gauge 
and so improves the efficiency of cap
ture. Using this technique, we find good 
correlations between attenuation and 
snowfall deposit rates.

Results so far indicate that when snow 
is very dry the attenuations are low, 
compared with rain, for the same 
amount of liquid water deposited; but 
for wet snow, attenuations can be con
siderably higher. The attenuation clearly 
depends not only on the amount of liq
uid water falling, but also on the degree 
of wetness of the snow flakes.

Considerable effort is being devoted

The 97GHz receiver with its 15cm diameter antenna and swan-neck 
waveguide feed. Its solid-state local oscillator is mounted on a heat sink on 
the right hand side. A battery-operated power supply biases the receiver’s 
Schottky-barrier mixer to its most sensitive operating region.
to trying to characterise this in terms of 
other meteorological parameters such as 
air temperature, so that empirical rela
tionships can be developed to help the 
prediction of attenuation.

Fogs, on the other hand, affect the 
millimetre links very little; the wave
lengths are much greater than the size 
of the water droplets and the scattering 
process, which causes the attenuation, is 
not significant. In general, the attenua
tions found at millimetre wavelengths 
are only a few per cent at the 500m 
range.

At infrared and optical wavelengths, 
however, very severe attenuations, of 
more than 80dB/km often occur in the 
visible range in fog, representing a vis
ibility of only about 200m; only one mil
lionth of one per cent of the signal re
mains at a distance of one kilometre 
from the transmitter.

Gas flares
The Chilbolton 500m range can easily 

accommodate a variety of different 
measurements or experiments from 
other interested groups, especially as all 
the instrumentation and the data collec
tion system are based on a universal in
terface standard.

As an example of this, an interesting 
and novel investigation was carried out 
into millimetre-wave propagation 
through flames, in collaboration with 

one of the oil companies operating m 
the North Sea. The problem was what 
effect gas flares on the drilling platforms 
might have on the communications sys
tems.

A large flame was generated, about 
three metres wide, three metres high 
and half a metre deep and the signals 
were transmitted through it. Little effect 
was observed at the lowest frequencies, 
though large attenuations occurred in 
the visible range. There was, however, 
a general increase in the level of scintil
lation of the signals, which might possi
bly be of concern at the very high fre
quencies but of little significance at the 
frequencies at present in use for com
munications systems.

The other type of analysis of results is 
aimed at obtaining the kind of statistical 
information needed for direct applica
tion to communications systems design, 
for example finding out what fade mar
gins should be allowed for given levels 
of operational reliability.

This is necessarily a long-term proj
ect, because it is important to find an 
average over extremes of the prevailing 
meteorology - something that can be 
done reliably only over a number of 
years.

Statistical data now being accumu
lated include such information as the 
percentages of time that various levels 
of attenuation are exceeded, from which
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fade margins can be directly derived; 
probability distributions of the duration 
of fades, to yield information on the 
length of data "dropouts"; the times be
tween fades, which tell us how often 
deep fades are likely to occur; and the 
rate of change of fading, which indicates 
how rapidly signals are likely to change, 
which is particularly important in digital 
radio communications systems.

The propagation statistics are comple
mented by similar statistics of meteoro
logical parameters, especially of rainfall 
rates. Direct comparison of these two 
sets of simultaneously obtained data 
then enables propagation conditions to 
be predicted simply from rainfall data, 
which is relatively easy and inexpensive 
to obtain and is measured routinely by 
weather bureaux in most countries of 
the world.

Future work
The information obtained on the 

Chilbolton 500m range will be of im
mense value in providing propagation 
statistics and in developing propagation 
models and prediction techniques for 
planning future communications sys

tems. The data is being collected over a 
relatively short distance, chosen deliber
ately to ensure that the meteorological 
conditions would be nearly constant 
over the range.

In general, however, practical com
munications links operating at millime
tre wavelengths will have much greater 
path lengths, perhaps up to several tens 
of kilometres or more, depending on 
the frequency.

It is generally found that precipita
tion, the dominant source of fading in 
the millimetre region, is characteristi
cally not homogeneous or uniformly dis
tributed horizontally. Widespread 
(stratiform) rain is found to contain im
bedded connective cells with higher 
rainfall rates than the surrounding 
stratiform regions. Such cells tend, on 
average, to be about 12km apart and 
from two to three kilometres in diame
ter. As a result, it is not practicable 
simply to scale the data obtained on the 
500m range to path lengths of more 
than about two kilometres.

To obtain data over the longer paths 
which would be used in operational mil
limetre-wavelength communications sys

tems, an additional link is being de
veloped to operate in conjunction with 
the 500m range over a path of about 
seven kilometres. This will provide data 
on path-length scaling, in which the 
500m data are applied to longer, more 
practical link lengths; at the same time 
it will produce a data base for validating 
practical predication techniques.

The 7km link will operate at frequen
cies at 55GHz, near the peak of the ox
ygen absorption band, and 95GHz, in 
an atmospheric "window". These repre
sent two regions of the radio spectrum 
in which there is considerable interest, 
for reasons already mentioned, to do 
with their application to specific types 
of future communications systems.

These two sets of multi-frequency 
transmission links, operated simulta
neously, will enable us to build up one 
of the most comprehensive propagation 
data bases for future millimetre-wave 
terrestrial communications systems de
sign.

The detailed and extensive pro
gramme of data analysis now going on 
and being proposed will yield essential 
information for expanding terrestrial 
radio communications into the millime
tre-wavelength regions of the radio 
spectrum for the foreseeable future. ©
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Product review:

Comtest V.24 
breakout box
A breakout box is almost essential when you're trying to solve 
stubborn problems in RS-232C serial data communications 
links. The Comtest V.24 communications tester is designed 
for this very purpose.

In theory, the RS-232C serial data 
communications standard is quite 
straightforward. It's also very widely 
used to interface between computers, 
modems, printers, plotters and all sorts 
of other devices able to communicate 
digitally in serial fashion. So super
ficially you'd expect that hooking any of 
these things together would be child's 
play: take a standard cable, plug it in at 
each end, and away you go...

Only it doesn't work out that way in 
practice. Somehow, there's almost al
ways a problem. The sending end 
refuses to send because it thinks the re
ceiving end isn't ready; or it only sends 
one character and then stops, because 
the receiving end doesn't acknowledge 
that it's been received; or the characters 
get sent, but the receiving end doesn't 
seem to receive them; or it garbles them 
because it isn't ready; or they get gar
bled because of a parity mismatch; or 
the two ends are set to different baud 
rates, or different numbers of data bits, 
or different stop bit lengths, or what
ever.

The list of problems, both potential 
and actually encountered is almost end
less, and you can spend hours trying to 
track down the reasons. It's all very 
frustrating.

In most cases you can at least sort out 
most of the basic physical interconnec
tions with a so-called breakout box. 
This is a gadget which effectively 
‘breaks into’ the RS-232C signal lines, 
and shows you what’s going on - by dis
playing the signal levels on say a row of 
LEDs. It generally also lets you change 
any of the key connections, if you sus
pect that this is necessary before things 
will start working correctly.

But although they're very handy, 
breakout boxes are not all that thick on 
the ground - particularly at a reason
able price. There are a few very cheap 

ones around, but in most cases these 
leave a lot to be desired. If you want 
one that really will help to sort out 
those stubborn problems, the price rises 
quite dramatically and there really 
aren’t that many to choose from.

The new Comtest V.24 tester should 
therefore attract considerable interest. 
It's neat and compact, housed in a rug
ged ABS plastic case measuring only 90 
x 80 x 18mm (not counting the connec
tors). And it comes in a tidy little black 
vinyl wallet, complete with a set of 10 
small jumper leads to mate with its pin 
jacks.

For each of the 25 connections possi
ble in RS-232C cables, it provides a pair 
of LEDs to indicate signal presence and 
polarity. In addition it provides a pair 
of pin jacks, either side of a subminia
ture slider switch which can be used to 
break that particular signal line. So you 
have the ability to break any line, and 
connect either end to any of the other 
lines as desired.

To make things easier, all of the lines 
are numbered according to the appro
priate DB-25 connector pins. They are 
also identified according to the RS-232C 
standard signals which should be found 
on them. By the way it has a DB-25 
plug on one side and a matching socket 
on the other, which should suit most 
situations.

In addition to these basic breakout 
box facilities, the Comtest also allows 
you to test the ‘open circuit voltage’ 
between two pieces of data equipment. 
It also gives a 4-level indication of loop 
current (bidirectional), where you sus
pect connector contact resistance, or 
loop current is important as for short- 
haul modems. This would also make it 
handy for testing old-type current loop 
interfaces, quite apart from RS-232C 
links.

Operation is very straightforward, as

A very neat and compact little unit, 
the Comtest V.24 is also quite 
rugged. It will fit easily into any 
toolkit, but provides all normal 
‘breakout box’ facilities.

the front panel is clearly marked and 
the rear panel gives concise driving 
instructions. There's also a concise table 
of both CCITT and EIA signal designa
tions for the 25 signal lines, with de
scriptions and arrows showing whether 
they go from DTE to DCE or vice- 
versa.

The unit itself gives every indication 
of being made for reliable service, too. 
The main DB-25 connectors have gold- 
plated contacts, and the pins of the 
patch leads are also gold plated. The 
miniature slider switches are all part of 
a single 25-way ‘DIP switch unit, possi
bly custom made and very neat indeed. 
The individual sliders even have the sig
nal line ID numbers printed on the top, 
to avoid any possible ambiguity.

All power for the unit comes from the 
RS-232C signal lines, so no batteries or 
other separate power source is required.

In short, the Comtest V.24 seems a 
very businesslike little unit, and one 
that should be invaluable for anyone 
working with or servicing equipment 
using RS-232C communications links.

Quoted price of the unit is $315 
including tax - more than the real 
cheapies, but you're getting a quality 
troubleshooting tool rather than a toy, 
and it's still quite a bit cheaper than 
comparable testers.

The unit sent for review came from 
Geoff Wood Electronics, of 229 Burns 
Bay Road, Lane Cove West NSW. 
(J.R.) ®
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JRaidlio by PETER LANKSHEAR

The Methuselah of valves
Many vintage radio enthusiasts find valve collecting and his
toric research a rewarding aspect of their hobby. Valves were 
a key component of early electronics and their evolution was 
closely tied to major advances in receiver design. Improve
ments and marketing demands meant that the great majority 
of valves were preferred types for only a few years. Despite 
the evolution of more efficient successors, one rectifier out
lived many later developments and became a sort of “working 
fossil” amongst valves.

Few if any valves can match the lon
gevity of this popular rectifier, intro
duced in 1927 and an octal version of 
which, 60 years later was still being pro
duced in Eastern Europe. I am referring 
of course, to the UX based 80 and its 
octal based derivatives, the 5Y3G and 
5Y3GT.

When broadcasting began in the early 
1920’s, receivers were battery powered, 
with expensive blocks of dry cells 
providing the high tension and gen
erally, a lead-acid battery supplying fila
ments. A typical medium duty HT or 
“B” battery was made up of three 45 
volt blocks, each consisting of 30 cells 
about the size of a modern type D. The 
heavy duty “superdynes” used even big
ger cells.

Little wonder then that mains fed HT 
power supplies, called “B eliminators”, 
soon appeared. These needed rectifiers, 
and electrolytic, cold cathode gaseous, 
and high vacuum types were all used. 
The latter included the progenitor of 
the 80, the UX213 - which was the first 
rectifier to include two anodes in one 
envelope..

The UX280 arrives
Full AC mains operation of receivers 

had by 1927 become a reality. No 
longer was it necessary to restrict output 
valves to a few milliamperes of anode 
current. A respectable audio output was 
possible, which enabled the newly de
veloped moving coil loudspeaker to 
replace the horn and moving iron types. 
Intended for the modest current re
quirements of battery eliminators, the 

existing rectifiers were unable to meet 
the increased demands, and Westing
house engineers had been at work 
developing for RCA an improved ver
sion capable of handling much more 
current.

Released in May 1927, it had an 
anode rating of 300 volts and 125mA. 
In 1929 this was raised, the new maxi
mum anode voltage for a capacitor 
input filter being 350V. Despite even 
this voltage being regularly exceeded, 
this new rectifier proved in operation to 
be a winner.

Originally, the full name was UX280, 
and the UX prefix is of interest.

The original receiving valves de
veloped for RCA had a tall base with 4 
stubby pins, that fitted into a bayonet 
socket. These valves were given the UV 
prefix.

Late in 1925 the familiar 4-pin base 
with the longer pins became standard, 
and valves, including the 80, fitted with 
this base had the prefix UX. Some UX 
bases from this era have a little peg on 
the side, enabling them to be used if 
necessary, in the earlier UV socket.

Other manufacturers and distributors 
soon started marketing the 80 using 
type numbers such as 180, 380, 480, 
G80 and T80. The significant portion 
was “80” and by 1930, magazines were 
referring to it as the ’80. 1932 saw the 
introduction of the familiar domed bulb. 
This construction enabled mica spacers 
to be used, eliminating the filament ten
sioning springs, and creating a more 
rigid assembly as well as a less expen
sive valve to manufacture. Early in 1933 

the Radio Manufacturers Association 
(RMA) rationalised the US valve num
bering system and confirmed the new 
title of “80”.
Unsuccessful rival

A new rectifier, which could well 
have superseded the 80, appeared in 
1934. This was the indirectly heated 
cathode 83V.

Cathode type rectifiers, essential for 
vibrator powered and transformerless 
mains radios, had recently been de
veloped and were more efficient than 
the widespaced electrode 80. The com
pact cathode construction permitted 
close spacing of the anode, resulting in 
superior voltage regulation. A logical 
move was to make a similar rectifier for 
standard receivers. The outcome was 
the 83V, which was more efficient and 
had improved ratings compared with 
those of the sometimes overloaded 80.

It made a lot of sense to use indirectly 
heated rectifiers. The internal voltage 
drop of an 83V was typically about 50 
volts lower than that of the 80. Conse
quently, the power transformer could 
have a smaller HT winding and because 
the 83V heated up slowly, there was 
less strain on filter capacitors during 
warmup.

Why the 83V did not displace the 80 
is not clear. Maybe manufacturers were 
plain conservative and certainly the 80 
was cheaper.

Whatever the reason, the 80 remained 
pre-eminent. Although the 80 under
went little modification during its long 
life, around this time National Union 
attempted to increase the power han
dling ability of the 80 by corrugating the 
anodes. NU did not perpetuate this 
idea, but British STC marketed similar 
rectifiers under the BRIMAR label 
some time later.
An eventful year

1935 was the year of a major develop
ment in the American valve market.
This was the introduction of the first of
the octal-based metal valves. These
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Fig.1: Various versions of the original type 80 (from left) - original S17 bulb; 
1933 ST14 bulb; corrugated anode; English Philips; Chinese 1957; Eastern 
European T9 bulb; English T9 bulb.

Fig.2: 5Y3 variations (from left) - 1935 ST14 bulb; 5Y4G; 5Y3G corrugated 
anode; English U50; Brazilian T9 bulb; Japanese 5Y3GT; East European 
“5Y3GT”; East European 5Z4GT.

were intended to boost General Electric 
back into the receiver market and along 
with the octal glass valves, dominated 
receiver design through the war years 
until the 1950’s.

Their story is worth telling sometime, 
but it is sufficient to say that, in reality, 
many of the “first edition” were existing 
types in metal shells. However, one 
type, the 5Z4 mains rectifier, was a new 
design. It had similar maximum ratings 
to the trusty 80, but with the benefits of 
indirect heating. In its original form, the 
5Z4 had an unusual appearance, with a 
tall perforated shell surrounding a pair 
of vacuum tight anodes.

This should have been the end of the 
80 in new equipment. In valve terms, it 
was already old, its contemporaries long 
obsolete. An odd turn of events how
ever, was to give it immortality.

The new 5Z4 rectifier seems to have 
“bugs” there is more yet!been troublesome. When the

4 Pin UX Base 8 Pin Octal Base 8 Pin Loktal Base

80 = 5Y3G(GT) 5Y4G U50 = 5AZ4
80s 5Z4(G) (GT)
83V 5V4G(GA)

Table 1: The relationship between the various 80 “family members”.

were cured, it became a conventional 
metal valve in the same envelope as the 
6F6, but it was too late. The damage 
was done, and the reliable old 80 with 
its glass envelope was brought back into 
use, given an octal base and called the 
5Y3G.

Although the 5Z4 problems were 
promptly cured, it never in the USA be
came as popular as the 5Y3G. Oddly 
though, the 5Z4G glass version of the 
5Z4 was quite often used in Britain.

In Australia, AWA stayed with the 
5Y3G for general purposes and for an 
indirectly heated 5-volt rectifier standar
dised on the 5V4G - which was none 
other than the 83V with an octal base.

One odd type was made by 
BRIMAR. This was the 80s, in reality a 
5Z4G with a UX 4 pin base. There are 
times when valve genealogy is as com
plicated as that of a TV soap opera, but

Soon after the introduction of the 
5Y3G, Philco, who were at loggerheads 
with RCA, changed the base connec
tions around and called it the 5Y4G. 
This was not very clever, and if any 
reader has a replacement problem, I 
suggest that the rectifier socket is jump
ered to take both a 5Y3G and 5Y4G.

1938 saw a Philco/Sylvania develop
ment, the Loktal series of valves. Whilst 
the preferred rectifier in this group was 
the isolated cathode 7Y4, a 5 volt di
rectly heated version, the 5AZ4, was 
eventually included. Any surprise that it 
was an 80 in a Loktal envelope?

To help clarify the situation, the 
family tree of the 80 and its associates 
is shown in Table 1.

It must be emphasised that the 5Y3G 
was an 80 with an octal base and as 
such, continues our story. Strictly 
speaking, there never was a 5Y3, as in 
the octal numbering system the lack of 
a suffix would indicate a metal valve. 
The domed STM bulb version was cor
rectly a 5Y3G, whereas the smaller T9 
bulb type introduced after 1946 was the 
5Y3GT.

During the 1950’s, the 5Y3G was used 
less in new designs, but with so much 
existing equipment using it, demand has 
continued until quite recently. The 80 
also received a T9 bulb about this time, 
but as it was not an octal valve, was not 
given any suffix. The progress of the 
three different shapes can be seen in the 
picture of the selection of 80 valves.

Although the 80 must have been 
made in practically every country that 
has manufactured valves, to the writer’s 
knowledge, it has never been given an 
alternative civilian name. This is unu
sual and can be attributed to its being in 
common use from such an early date. 
Even the 5Y3G seems to have had only 
one redesignation. This was by British 
General Electric when they introduced 
their international range, and was called 
by them the U50.

The rationalisation of replacement 
valve types has lead recently to a 
strange twist in the story. At the right 
of the photograph of the 5Y3 group of 
valves is a pair of rectifiers of East 
European manufacture. Although one is 
labelled 5Y3GT, the other, identical in 
every way, is labelled 5Z4GT. As the 
cathodes are indirectly heated they are 
both correctly type 5Z4GT.

I guess that in a funny way, the wheel 
has gone full circle with the 5Y3 ending 
up being substituted by the valve type it 
was recalled half a century ago to stand 
in for! ®
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Product review:

Tandy CPA-1000 
phone call printer
Ever wished you had some way to keep a record of all the 
calls made using your phone - without having to write 
everything down? Here's a gadget that does just that. It's 
called the “computerised phone accountant”...

The Tandy CPA-1000 looks a little 
like a printing desk calculator, without 
the keyboard. Or at least, without an 
obvious keyboard; it does actually have 
a small one, hidden away behind a little 
sliding panel.

In use, it connects in parallel with 
your phone. To make this easier it has a- 

captive cable and one of those small 
RJ11 “modular” plugs, to fit into a 
standard adaptor plug/socket.

The only other thing to connect up is 
the CPA-1000's power, which comes 
from a standard 9V DC plug pack (sup
plied). There is a compartment under
neath which takes four AA-type bat

teries, but these are really only for 
backup, in case there is a power failure.

Inside the unit's modest little case is a 
fairly fancy little microcomputer, based 
on a TMS70C45/70C20-28 chip set and a 
number of other chips and discrete 
parts. This not only monitors the phone 
line, keeping track of all outgoing and 
incoming calls, but also maintains a 
clock/calendar function for logging all of 
this information on the printer.

Every time you make an outgoing 
call, the CPA-1000 takes a note of the 
time you pick up the handset, the num
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ber you dial, and how long the call 
lasts. Then when you hang up, it bursts 
into action and prints out a little sum
mary.

Much the same happens for incoming 
calls, except that it obviously hasn't any 
way to determine the number calling. 
So instead it notes when the call came, 
how many times you let it ring before 
answering, and then how long the call 
lasts as before.

If you don't answer at all, presumably 
because you're out, it basically just 
notes and prints out the time together 
with the number of times the calling 
party let your phone ring, before hang
ing up.

There's other little tricks the CPA- 
1000 can do as well. At the end of 
every day, it prints out a summary of 
the day's telephone usage statistics. 
First the date and time (23:59), then the 
number of incoming calls, the number 
of calls you answered, the number of 
outgoing calls with less than 10 digits 
and the number of outgoing calls with 
more than 10 digits.

You can also get a similar summary at 
any time, simply by pressing a button.

If that isn't enough, the internal 
microcomputer also checks the backup 
batteries automatically at midnight on 
the 10th, 20th and 30th of every month, 
and/or after any power interruption. 
When it finds the batteries are getting 
low, it starts flashing a “LOW BATT” 
indicator LED to remind you to replace 
them.

By the way, the CPA-1000 is compat
ible with most PABX systems as well as 
private phone lines. In fact it has three 
different modes of operation, to cope 
with various kinds of PABX call trans
fer mechanism (i.e., “hookflash”) and 
ways of feeding in “account” numbers 
to identify the extensions being used for 
the call.

The ability to enter in account num
bers also works with a private line, 
making the CPA-1000 very suitable for 
professional people like solicitors and 
accountants, who need to be able to 
charge clients for calls made on their 
behalf. All that is necessary to enter the 
account number is to key it in at the 
end of the call using the phone's dial or 
buttons, just before you replace the re
ceiver. That number will then be 
printed out with the rest of the data for 
that call.

The unit will accept account numbers 
of up to four digits, giving a range of up 
to 9999 different accounts — more than 
enough for most purposes, surely. One 
code can even be reserved to flag out
going calls that weren't answered, and

05-07-88 17-19 
*04 

*0001 
70-00-01 
=0-01-32

+ +
05-07-88 18-07 

*04 
=0-04-02

XX
05-07-88 19-08 

Ö 5881354 
=0-03-04

05-07-88 23-59 
=0+ 002 
=n+x 000 
=0X 002
= «x* ooo

A sample of the printout, actual size. 
At bottom is the automatic 
end-of-day summary.

therefore won't attract a charge (the 
CPA-1000 otherwise registers these as 
very short outgoing calls).

Incidentally the Tandy people tell me 
that when it is to be used with a Tele
com “Commander” system, the CPA- 
1000 must be connected on the ex
change side of the Commander's “black 
box”.

When you first hook up the CPA- 
1000, you first have to fit the paper roll 
into the printer - simple in theory, but 
fiddly in practice. Then you have to 
feed in the correct time and date, which 
is done using the little keyboard. 
Although this sounds more complicated, 
it's actually very simple and strightfor- 
ward. Then you just press the START 
button, and away it goes.

Actually when it starts up, it first 
checks your phone line, to make sure 
that there's enough line current for cor
rect operation. If there isn't, it warns of 
a problem by slowly flashing the 
POWER indicator LED. This happens 
if you haven't plugged it into the phone 
socket, for example.

In addition to automatically checking 
the line current, it even adjusts itself for 
the most reliable operation with that 
current level. Pretty nifty!

Incidentally if someone tries to fool it 
by unplugging it from the phone line 
while they make some calls, this won't 
go unnoticed. As soon as it's plugged 

back into the line, it prints a row of 
zeroes plus the time when it was discon
nected, and for how long.

The nett result of all this is that the 
CPA-1000 is very flexible, and really 
does make a thorough job of monitor
ing events on the phone line to which 
it's connected.

I gather that business users are find
ing all sorts of uses for the unit. Some 
organisations are even ordering them in 
bulk, so it might not be a good idea in 
future to make those long distance calls 
from your office phone!

The only minor drawback I found 
from testing out the unit pictured is that 
if you have it right near the phone, the 
burst of activity from the printer follow
ing every call can be a bit disconcerting.

In fact the ladies in my family soon 
took an instant dislike to it, and after a 
day or two insisted that I disconnect it. 
However this may just have been be
cause of the record it was keeping, 
rather than “that awful whirring noise” 
they actually used as the basis for their 
complaint!

The CPA-1000 Computerised Tele
phone Accountant is available from all 
Tandy stores, for $299.95 including plug 
pack adaptor and rolls of printer paper. 
(J.R) ®
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PRIMER ON

Semiconductor Devices by JIM ROWE

3 — The Bipolar Transistor

Along with the junction diode, the bipolar transistor began the 
semiconductor revolution. Not only this, but bipolar transistors 
still form the most common “building blocks” in modern 
circuits — whether they’re built using discrete parts, or 
crammed inside integrated circuits. Here’s how they work.

A bipolar transistor is basically two 
P-N junctions “back to back” — that is, 
in the same piece of semiconductor 
crystal and sharing a common P-type or 
N-type region. So there are two differ
ent kinds of bipolar transistor: the NPN 
type, where the two junctions share a 
common P-type region, and the PNP 
type, where they share a common 
N-type region.

In each case the shared centre region 
is called the base, while the other two 
regions are known as the emitter and 
the collector. We’ll discuss the differ
ence between these two shortly.

An important point is that the two 
junctions are arranged to be very close 
together, by making the shared base re
gion very thin. The effect of this is to 
cause the two junctions to interact with 
one another. In particular, the conduc
tion in the collector-base junction is 
made to depend largely on what hap
pens in the emitter-base junction. Let’s 
see how this occurs.

As well as being made quite thin, the 
base region is also quite lightly doped. 
In other words, it contains a relatively 
small amount of its appropriate impurity 
— acceptor impurity in the case of an 
NPN transistor’s P-type base, and donor 
impurity for the N-type base of a PNP 
transistor. And because the base is only 
lightly doped, it has a relatively small 
number ot free carriers (electrons in an 
N-type base, holes in a P-type base) 
available to conduct a current.

On the other hand, the emitter region 
is quite heavily doped. In the case of an 
NPN transistor it contains a much larger 
amount of donor impurity, with a simi
lar amount of acceptor impurity in the 
emitter of a PNP transistor. So in both 
cases, there are many more free carriers 
available to conduct a current, than in 
the adjacent base region.

Because of this, what happens when 
the emitter-base junction conducts (in 

response to a forward bias, just like a 
normal P-N diode) is that the current 
which flows consists mainly of carriers 
flowing from the emitter to the base, 
rather than vice-versa. With an NPN 
transistor it’s mainly electrons, and with 
a PNP transistor mainly holes.

This is in fact why the emitter is given 
that name — because it basically 
“emits”, or injects, current carriers into 
the rest of the device.

Now the third region of the transis
tor, the collector, is made lightly doped 
like the base region (only with the op
posite type of eloping impurity). So it 
too has relatively few free carriers avail
able to conduct a current in the normal 
way.

In any case, the collector-base junc
tion is normally reverse biased, so that 
if left to its own devices a depletion 
layer forms and spreads out either side 
of the junction, just as in the case of a 
normal P-N diode. The depletion layer 
effectively removes the carriers which 
would otherwise balance out the charges 
on the fixed impurity atoms in the crys

Inside two typical bipolar transistor packages, showing the actual chips and 
the small bonding wires used to connect to them. The TO-18 device at left is 
about 10 times actual size.

tal, setting up a potential barrier to 
match the applied reverse voltage.

To the normal majority carriers in the 
base and emitter, this potential barrier 
is just that: a big wall that they’d need 
to surmount, before they could pass to 
the other side. So just as in the case of 
a normal diode, virtually no current 
tends to flow across the collector-base 
junction — again, when it’s left to its 
own devices.

The difference here is that the junc
tion isn't left to its devices. Remember 
that the base region is deliberately 
made very thin, and the emitter is made 
much more heavily doped than the 
base.

Because of these things, the effect of 
a forward bias applied to the emitter
base junction is to inject majority carri
ers from the emitter into the base, and 
straight into the depletion layer of the 
reverse-biased collector-base junction.

Now these carriers are actually mi
nority carriers in the base region, be
cause this region is of the opposite type 
to the emitter. And to these now- 
turned-minority carriers, the coHector
base junction depletion layer’s potential 
gradient is not a barrier at all, but an 
“inviting” downward slope (i.e., an ac
celerating field). So as soon as they 
reach the depletion layer, almost all of 
them are immediately swept over into 
the collector region.

The nett result of all this is that ap-
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plying a forward bias to the emitter
base junction causes two things to hap
pen, both of which you may find a little 
surprising at first glance:
1. Only a relatively small current actu
ally flows between the emitter and the 
external base lead, very much smaller 
than would flow in a normal P-N diode, 
despite the forward bias applied to the 
junction between them.
2. A much larger current flows instead 
directly between the emitter and collec
tor regions, in this case despite the fact 
that the collector-base junction is re
verse biased.

These effects are illustrated in Fig.l, 
which will hopefully help you under
stand what is going on. The diagram 
shows an NPN transistor, but the situa
tion in a PNP transistor is very similar 
except for the opposite polarity regions 
and conduction mainly by holes rather 
than conduction band electrons.

From a practical point of view, this 
behaviour of the bipolar transistor 
means that unlike the simple P-N junc
tion diode, it is capable of amplifica
tion. In effect, a small input current 
made to flow between the external base 
and emitter leads results in a much 
larger output current flowing between 
emitter and collector. And the voltage 
needed to produce the small input cur
rent is also quite small: around 0.6V for 
a typical modern silicon transistor.

In contrast, the reverse bias voltage 

Fig.l: Basic 
operation of an 
NPN bipolar 
transistor. Most 
carriers entering 
the base front of 
the emitter are 
swept through 
into the 
collector.

EMITTER 
LEAD

■DIFFUSED HEAVILY DOPED EMITTER REGION (N-TYPE)

BASE 
LEAD

Fig.2 (above): The actual form of a typical NPN bipolar transistor.

applied across the collector-base junc
tion can be much larger — typically 
anything from 6V to 90V or more. So in 
producing and being able to control a 
larger current in this much higher volt
age output circuit, the transistor’s small 
input current and voltage can achieve 
considerable voltage and power gain, as 
well as current gain.

Bipolar transistors thus work very 
well as both amplifiers and electronic 
switches. That’s why they’ve become 
the workhorses of electronics, largely 
replacing the thermionic valve or 
“vacuum tube”.

By the way, the diagram of Fig.l is 
meant to show the way a bipolar tran
sistor works, rather than its physical 
construction. The actual form of a mod
ern “planar” double-diffused epitaxial 
junction transistor is shown in Fig.2.

The collector region is formed from 
a lightly-doped layer grown epitaxially 
on the main chip substrate, which is 
made from material of the same type 
but more heavily doped (to provide a 
low resistance connection). Here, both 
are N-type material; for a PNP device 
they’d be P-type.

The base region is formed by lightly 
diffusing the opposite kind of impurity 
into a medium-sized area of the chip 
surface, to “reverse” the type of this 
area and create the base-collector junc
tion. Then the emitter region is formed 
within the base region, by making a sec

SILICON DIOXIDE OR NITRIDE PASSIVATION 
FOR PROTECTION

•LIGHTLY DOPED N-TYPE COLLECTOR REGION

DIFFUSED LIGHTLY DOPED P-TYPE BASE REGION

■HEAVILY DOPED N-TYPE SUBSTRATE

■COLLECTOR CONNEXION ( METAL) 

ond and heavier diffusion over a smaller 
area inside the first, but this time with 
the same kind of impurity as used for 
the epitaxial collector region.

The second diffusion is very carefully 
controlled, so that the emitter region 
produced extends almost to the bottom 
of the base — but not quite. So this 
leaves the area of the base region im
mediately below the emitter quite thin 
— to ensure that as many as possible of 
the carriers injected from the emitter 
will be swept through to the collector. 
The thinner this active base region, the 
higher tends to be the gain of the tran
sistor.

Note that although the collector and 
emitter regions are of the same semi
conductor type, the two are physically 
quite different. The emitter is heavily 
doped (for good carrier injection), and 
can be relatively small as the emitter
base junction doesn’t need to dissipate 
much power. In contrast the collector is 
lightly doped (for a wide depletion 
layer), and its junction is much larger as 
being reverse biased, it tends to dissi
pate much more power.

Connections to the emitter and base 
regions are made via aluminium metal 
electrodes deposited on the surface. 
Small wires are bonded to these elec
trodes, to connect them to the main de
vice leads. The low resistance chip sub
strate itself is used to connect to the 
collector region.

This is the basic construction used for 
most modern bipolar transistors, 
whether they’re single “discrete” units 
in their own package, or part of an IC 
(integrated circuit) containing thousands 
of them. The main difference is size, al
though in an IC the collector regions of 
the transistors will generally be in an 
epitaxial layer grown on the opposite 
kind of substrate, and separated by dif
fused “walls” — again of the opposite 
kind of material — to separate the tran
sistors from each other. In this case the 
collector connections are made via top 
electrodes, as well as the base and emit
ter connections.

Inside an IC, the active part of an in
dividual transistor might be only a cou
ple of micrometres square, while a very 
large transistor used to switch hundreds 
of amps might have a single-wafer 
“chip” 100mm or more in diameter.

Typical small to medium power dis
crete transistors used in consumer elec
tronics gear and hobby projects have 
chips measuring from 1mm square to 
about 3mm square. The rest of the 
“transistor” you hold in your hand is its 
protective package.
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Motorola unveils 88000 
microprocessor family

Motorola has unveiled its new 
microprocessor family, the 88000. The 
product line incorporates reduced 
instruction set computer (RISC) 
features and heralds an era of 
increasingly powerful systems.

According to Motorola, the 88000 
family provides a standard 
microprocessor platform that will 
penetrate high performance markets 
currently supplied with non-standard, 
proprietary microprocessor technology. 
The 88000 architecture includes many 
features of the so-called “Supermini
computer” market, including multi 
processing and multitasking capability, 
fault tolerance and high performance 
graphics.

Motorola also introduced a series of 
multiprocessing boards called 
Hypermodule that provide up to 50 
MIPS of performance on a circuit board 
of 30 square inches. In addition 
Motorola, in partnership with Data 
General, announced that it is creating 
an ECL version of the 88000 that will 
allow over 100MIPS of performance by 
1991.

The central processing unit chip in the 
88000 family is called the 88100. It 
contains 165,000 transistors and couples 
integer and floating-point functions 
together on a single chip. The initial 
version of the processor operates at 
20MHz and delivers 14 to 17 MIPS. 
Used in multiprocessing applications, it 
generates 50MIPS.

Other RISC chips have placed 
functions on as many as four separate 
chips, dramatically decreasing overall 
system performance. By integrating 
these functions on a single chip, the 
88100 sustains 7-12 million floating 
point instructions per second 
(MFLOPS). Motorola claims this rating 
is the highest for any RISC processor 
on the market today.

Scoreboarding is another unique 
feature of the 88100. This mainframe 
technique controls the number of 
operations the processor can manage 
concurrently. The 88100 can have up to 
11 different instructions in process 
during any clock cycle. The scoreboard 
enables processes to happen

Above, the three 
main chips in the 
new Motorola 
88000 family. At 
right is an 
enlarged view of 
the 88100 CPU 
chip, which 
contains 165,000 
transistors and 
delivers 17 MIPS 
(millions of 
instructions per 
second).

concurrently by allocating the resources 
on the 88100. This enhances 
performance through the parallel 
execution of instructions.

The matching cache memory 
management unit chip is called the 
88200. This delivers information to the 
central processing unit at high rates of 
speed to substantially increase

performance. With 750,000 transistors, 
the 88200 accomplishes what 
comparable systems achieve with 50-70 
memory and logic chips.

The chip contains 16 KBytes of 
memory as well as a memory 
management unit (MMU). Multiple 
88200’s can be used for applications that 
require more cache. The 88100 can
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support eight 88200’s for a total 128 
KBytes of cache and 6 million 
transistors.

The Hypermodule circuit board is 
designed to provide customers with a 
very high performance multiprocessing 
RISC solution. Packed onto a single 
board measuring 3.4 x 8.5 inches, the 
module offers performance equal to that 
of superminicomputers. The board uses 
up to four of Motorola’s new RISC 
88100 CPUs and up to eight 88200 
(CMMUS). It can deliver more than 
50MIPS sustainable performance for 
computing in business, scientific and 
defense environments, and is especially 
useful for CAD/CAM/CAE, fault 
tolerant transaction processing 
advanced graphics applications.

and

IM-bit DRAM
The Samsung KM41C1000 is a CMOS 

high speed (100ns) 1,048,576 x 1 
dynamic Random Access Memory. Its 

optimized for high 
performance applications such as 

' " and mini computers, 

isdesign

mainframes 
graphics and high performance
microprocessor systems.

The KM41C1000 features fast 
page-mode operation, which allows high 
speed random access of memory cells 
within the same row. CAS-before-RAS 
refresh capability provides on-chip auto 
refresh as an alternative to RAS-only 
refresh. All inputs and output are fully 
TTL compatible.

The KM41C1000 is fabricated using 
Samsung’s advanced CMOS process.

For further information contact 
George Brown Group offices or the 
George Brown Group Marketing 
Division, 456 Spencer Street, West 
Melbourne 3003 or (03) 329 7500.

Opto isolators
TRW Optoelectronics division has 

released the 4N47, 4N48 and 4N49 
range of optically coupled isolators.

Each consists of a gallium aluminum 
arsenide IR LED and a silicon photo
transistor mounted side by side and cou
pled on a ceramic substrate inside a her
metic TO-5 package. All electrical pa
rameters are identical to the JEDEC 
registered 4N47, 4N48 and 4N49. TO-5 
packages offer high power dissipation, 
ease of heat sinking, superior operation 
in hostile environments and high reli
ability in accordance with MIL-S-19500.

The 4N47, 4N48 and 4N49 have 1000 
VDC isolation voltage.

For further information, contact Total 
Electronics, 9 Harker Street, Burwood 
3125 or (03) 288 4044.

TI announces fastest floating
Texas Instruments claims to have 

developed the industry’s highest 
performance, single-chip, floating-point 
processor. Combining floating point and 
integer capabilities in one chip, the 
high-speed, double-precision, floating
point processor can perform 33 million 
floating-point operations per second 
(MFLOPS) in single and double
precision operations. This higher 
performance level is critical to the 
future designs of high-end computer 
systems, such as workstations, 
minicomputers and 32-bit personal 
computers.

The chip, designated SN74ACT8847, 
performs a complete spectrum of 
high-accuracy, scientific computations as 
part of a customised host processor. Its 
advanced math co-producing capabilities 
allow the chip to accelerate the 
performance of both reduced- 
instruction-set-computer (RlSC)-based 
processors and complex-instruction- 
set-computer (ClSC)-based processors. 
Because of its high-speed and advanced 
architecture, the device will be used as 
a floating-point processor for the 
industry-standard, 32-bit scalable 
processor architecture (SPARCTM), an 
open-architecture RISC design.

The one-micro EPICTM CMOS 
device combines two 64-bit functions, a 
floating-point multiplier and a 

Speech network chip
Rohm Company has released the 

BA6566, which contains all the required 
functions for a telephone speech net
work. The receiving circuit can supply 
sufficient current for a low-impedance 
receiver and supplies sufficient voltage 
for a ceramic receiver. Parallel opera
tion with a standard magnetic type tele
phone is possible because operation 
begins at a DC voltage as low as 1.8V.

point processor 
floating-point arithmetic logic unit 
(ALU). Its combined functions and 
advanced computational ability allow 
the ACT8847 to perform not only as a 
high-speed, 64-bit, floating-point 
processor, but also as a single-chip, 
numeric processor. It has the 
designed-in capability to perform 
division and square root operations, and 
also performs complete integer ALU 
functions and logical operations, 
including logical shifts.

The chip’s flexible, “building block” 
design allows it to be used as an 
element of a customised host processor 
in either CISC or RISC-based systems. 
It can accelerate a microprocessor such 
as the Motorola 68030 and the Intel 
80386 or perform high-speed 
computations in an open-architecture or 
proprietary RISC design. When fully 
pipelined, the ACT8847 can perform a 
double-precision floating-point or 32-bit 
integer operation in 30 nanoseconds. In 
flow-through mode, the 8847 takes less 
than 100ns to perform an operation.

This performance translates to 33 
MFLOPS for both single-precision and 
double-precision operation. With its 
multiplier and ALU operating in 
parallel, the 8847 has a performance of 
over 50 MFLOPS. A double IEEE 
divide can be executed in only eleven 
quick 30ns cycles.

The line voltage-current characteris
tics are easily adjusted by adding an ex
ternal resistor to the CL terminal. The 
Pd terminal can sink excess line current, 
while the AGC terminal allows gain to 
be controlled by the line voltage.

For further information contact Fair
mont Marketing at Suite 3, 208 White
horse Road, Blackburn 3130 or phone 
(03) 877 5444.
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RIES CALL (03) 543 7877

SERIES 5000
INDIVIDUAL COMPONENTS TO 

MAKE UP A SUPERB HIFI SYSTEM!
By directly importing and a more technically orientated 
organisation, ROD IRVING ELECTRONICS can bring you these 
products at lower prices than their competitors. Enjoy the many 
other advantages of RIE Series 5000 kits such as "Superb Finish" 
front panels at no extra cost, top quality components supplied 
throughout. Over 1,500 sold!

POWER AMPLIFIER
WHY YOU SHOULD BUY A “ROD IRVING ELECTRON 

SERIES 5000 POWER AMPi ' _
% Untgl Film ra..o—- ~ - /iAAQSPECiALONL^ 5399

SAVE S50__
T '' - — — ueveioped by

____ TRONICS and is being supplied to other kit
suppliers.
pnwSF4MoJ^ W into 4 ohms (per channel)

RMS Into 8 ohms <4 55 VSupply)
+ 0E 3 dBNNOTFE 8HZ ,0 +° 0 4 dB 2 8HztO 65KHZ,

by pass've
HUM: 100 dB below full output (flat)

("at.20KH* bandwidth).C D'STORFkSn 0 001% at 1 KHz (0 0007% on Prototypes) 
freowSeTliS ShT1" r!"e kS4A con,inu«s '0 0003% tor all

and al1 powers below clipping
(see abov*RMON C DISTORTION: Determined by 2nd Harmonic Distortion 

S™“000'™'' DIST0RTI0N: 0 «»% at 100W. (50Hz and 7KHz

STABILITY: Unconditional.

Cat. K44771 .............. ............................   $449
Assembled and tested $599

packing and post $10

PREAMPLIFIER 
, „„ THE ADVANTAGES OF BUYING A 
“ROD IRVING ELECTRONICS ' 

specwToW359SAVES«
tnat dollar for 

••"«rcial unit available that sounds as

' SPECIFICATIONS:

0,dB
eqS™ e™?e iSS)’" °' reSOlU"°n

'"i“ “»bms source resistance connected 
rimn .A™ A-weighted MC input, master full, with respect to full output 
(1.2V) and 200uV input signal: .7tdBflat TSdB A-weighted W

Cat K44791 .................................................. $399
Assembled and tested $699

packing and postage $10

DIGITAL CAPACITANCE 
METER Mk.2
Updated from the EA March '80 
issue, this Digital Capacitance 
Meter checks capacitor values 
from 1pF to 99 99uF over three 
ranges Its main features include a 
LEoS^Sa^ and 8 b09*1’4 d,9't 

'Note:The RIE kit contains quality 
silk screen printed and prepunched 
front panel AND an exclusive 
High Intensity Display!
(85cm9a. EA August 85)

Z-DIN 12" 20MHz 
COMPOSITE MONITOR

X14514 (GREEN) $129 
X14516 (AMBER) $129 
(10OR MORE$119 EACHI)

Cat. K85090 $99.95

ELECTRIC FENCE
Mains or battery powered, this 
electric fence controller is both 
inexpensive and versatile Based on 
an automative igintion coil, it 
should prove an adequeate 
deterrent to all manner of livestock 
Additonally, its operation comforms 
to the relevant clauses of Australian 
Stnd 3129. (EA Sept.'82) 82EF9

$19.95Cat. K82092 .

ZENER TESTER
A simple low cost add-on for your 
multimeter This checks zeners and 
reads out the zener voltage directly 
on your multimeter It can also check 
LEDs and ordinary diodes 
(ETI May'83) ETI 164
Cat K41640 $11.95

AEM DUAL SPEED 
MODEM KIT
The ultimate kit modem featurinq 
1200/300 baud, case and 
prepunched front panel 
Exceptional value for money' 
(AEM 4600 Dec'85)

Normally $169
SUPER SPECIAL. ONLY

$129

LISTENING POST KIT
This device attaches between the 
audio output of a shortwave receiver 
and the input port of a computer It 
allows decoding and printing out of 
morse code, radioteletype (RTTY) 
and facsimile (FAX) pictures using 
the computer. It has been designed 
from all readily available parts 
Details for writing the software 
program are included.
(AEM 3500, July 85)
Cat K93015 $37.95

ZDIN TTL 
12” MONITOR

SPECIFICATIONS:
TUBE: 12", 90°, non glare, dark sc
reen
SIGNAL CONNECTOR: 9 pin "D" 
connector
INPUT:

Input signal: Separate signal 
with intensity

Video Input: 4 0V p-p 
positive going

Horizontal Frequency: 18 44

1 5V.

EXTERNAL CONTROLS: On/Off 
Brightness. Contrast. V-Size V- 
Hold. V-Line
VIDEO

Display Area: 210 x 150mm
Display Format: 25 lines. 80 

characters per line. 9x4 dots per 
character block.

Frequency Bandwidth: 22MHz
Resolution: 900 lines at centre
80 characters x 25 lines

POWER
Consumption. 35W
120V AC, 50Hz, 0 15A

DIMENSIONS:
327(W) x 310(D) x 286(H)mm

CPF 
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fortran CPF Filtered Electronic 
Spike Protector provides a protective 
electronic bamer for microcomputers 
printers, telephone systems and 
modems electronic typewriters 
audio and stereo systems and other 
sensitive electronic equipment 
The CPF provides protection from 
dangerous electncal spikes that can 
cause anything from obvious damage 
(like immediate equipment failure) to 
less obvious harm that can drastically 
shorten a system's life 
CPF's superior circuitry design and 
semi conductor technology responds 
instantly to any potentially damaging 
over-voltage, ensuring safe trouble 
free operation
Additionally. CPF's filtering capability 
helps eliminate troublesome and 
annoying interference, general hash 
created by small motors, fluorescent 
lamps, and the like that threaten the 
performance and shorten equipment 
life of unprotected electronic 
components
SPECIFICATIONS:
Electrical rating: 220-260 volts 

(AC) 50Hz 10 Amp
Spike/RFI Protection: 4,500 amps 

for 20m/second pulses
Maximum clamping voltage: 275V 

differential mode

HORWOOD METAL 
INSTRUMENT CASES 
(ROUND HANDLES)

84/6/V
H10461 153 x102 x203mm $18.95 

84/8/V
H10462 203 x 102 x 203mm $19.50 

84/10/V
H10463 254 x 102 x 203mm $19.95 

84/12/V
H10464 305 x 102 x 203mm $22.95

HORWOOD METAL 
INSTRUMENT CASES 
(SQUARE HANDLES)

93/6/V
H10467 153 x 76 x 228mm $16.95 

93/8/V
H10465 203 x 76 x 228mm $17.95 

93/10/V
H10466 254 x 76 x 228mm $18.95 

93/12/V
H10468 305 x 76 x 228mm $21.50 

93/17/V
H10470 430 x 76 x 228mm $29.95

Cat.No Description
X14500 (GREEN)
X14502 (AMBER)

Price 
$149 
$149

Cat. X10088 $69.95

PRINTER STANDS
• Restores order to your work area
• Conveniently stacks paper printout 

in document tray automatically
• Made of black plastic coated steel
• Suitable for most printers
• Excellent value at these prices!
C21054 (80/132 column; $26.95

SUPER HORN TWEETER
Requires no crossover and 
handles up to 100W!
Sensitivity: 100dB/0.5m
Frequency Response 3kHz-30kHz
Impedance 8 OHMS
Size 96mm diameter

Cat. C12102 Normally $12.95
SPECIAL, ONLY $9.95

COMPUTER PAPER
Quality paper at a low price! 2,000 
sheets of 70 gsm bond paper
Cat C21003 11 xgi/2" $39.95
Cat. C21005 15x11" $67.95

HEAD CLEANER DISKS
It only takes a minute amount of dust 
dirt or magnetic oxide particles on 
your drive heads to cause problems 
errors, downtime or an expensive 
service call Regular use of a 
head cleaner will keep your drive free 
of trouble causing dirt and help keep 
your system up and running. These 
disk cleaners are simple to use and 
include cleaning solution and 
instructions.
CAT.No. SIZE

RS232 DIP SWITCH LEAD
10 Way Dip Switch
DB25 male plug to DB25 male plug
Length: 2 metres 
Instructions included

Cat. P19031 $59.95

ECONOMY SOLDER 
SUCKER

• Light weight
• Sturdy construction
• Easy to remove tip
• Excellent value for money'
Cat. T11271 ........ $11.95

THIRD OCTAVE 
GRAPHIC EQUALIZER

SPECIFICATIONS: -----

SAVE $30 _

C12560 3’Æ” 
C12555 5’/4”

PRICE 
$6.95 
$6.95

</ai r\44590

Mt JSIC OtOtiK IV

.....................1 unit: $239
.................. 2 units: $429
packing and postage $10

LAB SUPPLY
Fully variable 0-40V current limited 
0-5A supply with both voltage and 
current metering (two ranges: 
0-0.5A/0-5A). This employs a 
conventional series-pass regulator 
not a switchmode type with its 
attendant problems, but dissipation 
is reduced by unique relay switching 
system switching between laps on 
the transformer secondary 
(ETI May'83) ET1163
Cat. K41630 $249

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
Cat. K81080 $114.95

MULTI SECTOtl 
ALARM STATION
Protect your home and possessions 
from burglars with this up to the 
minute burglar alarm system It's 
easy to build, costs less than 
equivalent commercial units, and 
features eight seperate inputs, 
individual sector control, battery 
back up and self-test facility 
Specifications:

Eight sectors with LED status 
indication.
Two delayed entry sectors. 
Variable exit, entry and alarm 
time settings: entry delay variable 
between 10 and 75 seconds; exit 
delay variable between 5 and 45 
seconds; alarm time variable 
between 1 and 15 minutes 
Resistive loop sensing suits 
both normally open and normally 
closed alarm sensors 
Battery back-up with in-built 
charger circuit 
Built-in siren driver

The RIE kit Includes a superb 
printed end prepunched metal 
case end Inside metal work, plua 
a gell battery I Unbeatable VALUE! 
K85901 witfKxil tNittnry txKJkup $134

SPECIAL, $115
K85900 conifMolii kit Only $159 onr-oa a a ’ a __

DISK NOTCHER
Converts 5V4” single sided floppy 
disks to double sided by placing an 
appropiate notch in the floppy disk 
jacket
C21070 ..... $9.95

•>
PRINTER LEAD FOR IBM* 
• Suits IBM’ PC XT and compatibles 
• 25 pin "D" plug (computer end) 

to Centronics 36 pin plug
Cat.P19029 1 8 metres $14.95
Cat.P19030 3 metres $19.95

ECONOMY ANTISTATIC 
SOLDER SUCKER

• Light weight
• Sturdy construction
• Easy to remove tip
• Excellent value for money!
Cat. T11281 $13.95

VERBATIM HARD DISK CARD
Available 20 or 30 M/ByteI IBM* compatible, plugs 
straight in to your computers bus connectors!

X20020
X20030

only S749 
only $895

COMPUTER CABLE
CIC6 6 conductor computer 
interface cable Colour coded with 
braided shield.
(to IE422 specifications).
Copper conductor 6 x 7/0.16mm.
T9 metres 10+metres
$1.90/m $1.70/m
CIC9.100 9 conductor computer 
interface cable. Colour coded with 
mylar shielding. 9 x 7/0.16mm 
1-9 metres i0+ metres
$2.50/m $1.95/m
CIC12 12 conductor computer 
interlace cable Colour coded with 
mylar shielding 12x7/0.16mm 
I’™1,™8 10+metres
$2.70/m $2.50/m
CIC 16 16 conductor computer 
interface cable Colour coded with 
mylar shielding 16 x 7/0 16mm 
I’™!“ 10+metres
$3.90/m $3.40/m

$129
008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD

CIC25 25 conductor computer 
interlace cable Colour coded with 
mylar shielding 25 x 7/0 16mm 
1-9 metres 10+metres
$4.90/m $4.40/m ■

ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877



If price is important...
try Rod Irving Electronics!

DESOLDERING BRAID 
15 metres at direct import prices!HUNG CHANG (RITRON) 

20 MHz DUAL TRACE 
OSCILLOSCOPE

•Wide bandwidth and high sensitivity 
•Internal graticule rectangular bright CRT 
•Built in component tester 
•Front panel trace rotater 
•TV video sync filter
•Z axis (Intensity modulation) 
•High sensitivity X-Y mode 
•Very low power consumption 
•Regulated power supply circuit
COMPONENT TESTER is the special circuit with which a 
single component or components in circuit can be easily 
tested. The display shows faults of components, size of a 
component value, and characteristics of components. This 
feature is ideal to troubleshoot solid state circuits and 
components with no circuit power. Testing signal 
(AC Max 2 mA) is supplied from the COMPONENT TEST IN 
terminal and the result of the test is fed back to the scope 
through the same test lead wire at the same time.
CRT
CRT: 6" (150mm) Flat-faced high brightness CRT with Internal Graticule 
Effective display area: 8 x 10 div (1 div = 10 mm)
Acceleration potential: 2KV

VERTICAL
Operating Modes: CH-A. CH-B. DUAL. ADO (CH-B can be inverted.) 
Dual modes: Alter; 0.2uts - 0.5ms/div. Chop; 1ms - 0.5s/dlv.
CHOP frequency 200KHz approximately.
D«fle«lon factor: 5mV/div20V/div +/-3%, 12 ranges in 1-2-5 step with line

Bandwidth: DC; DC - 20MHz < 3dB) AC; 10Hz - 20MHz 3dB)
Rise Time: Less than 17ns-
Overshoot: Less than 3%
Input Impedance: 1M ohm + / — 5%. 20pF + 
Maximum Input Voltage: 600Vp-p or 300V (DC + AC Peak) 
Channel Isolation: Better than 60 dB at 1KHz.

HORIZONTAL
Tlmefilie^ufs5-f05s/div A3% 20 ranges in 1 -2-5 step with fine control 

Sweep Magnifier: 5 times (5X MAG).
Linearity: 3%

TRIGGERING t w t a
Sensitivity - INTERNAL: 1 div or better for 20Hz - 20MHz (Tnqgerable to more 
than 30MHz) EXTERNAL 1 Vp-p or better for DC • 20MHz (Triggerable to 
more than 30MHz).
Source: INT, CH-A. CH-B, LINE and EXT
Slope: Positive and Negative, continuosly variable with level control hull 
Coupllng^HF:REJ and TV. TV SYNC Verticaland Horizontal Sync 
Separator Circuitry allows any portion of comptax TV "^eowavdttxmtobe 
synchronized and expanded lor viewing TV-H (Line) and TV-V (Frame) are 
switched automatically by SWEEP TlMt/DIV switch.
TV-V 0 5s/div to 0.1ms/div. TV-H:50ufs/div to 0.2ufs/div

X-Y OPERATIONS
X-Y Operations: CH-A: Y axis. CH-B: X axis Highest Sensitivity: 5mV/div

COMPONENT TESTER
Component Tester: Max AC 9V at the terminal with no load Max current 2mA 
when the terminal is shorted (Internal resistance is 4 7K ohm)

OTHER SPECIFICATIONS

Calibration Voltage: 0 5Vp-p +/-5%. 1KHz +/-5% Square wave 
Trace Rotation:Efectrically adjustable on the front panel 
Power Requirements: AC; 100, 120. 220, 240V 20W 
Weight: 7kg approximately
Size: 162(H) x 294(W) x 352(D)mm.

AUTOMATIC CABLE 
STRIPPER

Strips cable with diameter of 
1 1 6 2 2 6 3 2mm
Fully automatic action Squeeze 
grip will simulataneously strip and 
eject insulation.
Length 180mm (7")

Til532 ...............  $19.95

H
ELECTRET MIC 

INSERTS
With pins for easy board insertion. 
Cat C10170
1-9 10+
$1.20 $1.00

THIS MONTH ONLY!

100 +
$0.90

CB SPEAKER
o 10cm (4") speaker
o 3 metre cord with 3-5mm plug
o impedance 8 ohms 
o Power 5 watts 
o Complete with mounting bracket 
Cat. A12074 $24.95

1-9
$1.75

10+
$1.50

U.V. TUBES
Fits into standard 15W flouro holder 
Suitable for Scotchcal. Eprom 
erasing etc. As used in ETI Eprom 
Erasing Kit.
WARNING Do not look directly into 
UV Tubes
Cat H28600 $29.95
•If ordering by mail please include 
an extra $2 for 'special" packing

Cat No 
T11230

SOLDER ROLLS
Absolutely top quality, unlike our 
opposition s!
60/40 Resin cored.

5 PIN DIN WALL PLATE
Fined with 5 pin DIN socket.
Anodised aluminium plate 
Includes mounting hardware

PI 0940 $9.95

NEW COLOUR KNOBS!
Standard metric fluted shaft with 
black dot marker and available in six 
different colours!
Dimensions 17-2mmhigh.

12 8mm top diameter.
17mm bottom diameter

Cat.No. 
H10070 
H10071

IH10072 
H10073 
H10074 
H10075

Colour 
Black 
Blue 
Green 
Grey 
Red 
Yellow

$0.75 
$0.75 
$0.75 
$0.75 
$0.75 
$0.75

10+
$0.65
$0.65 
$0.65 
$0.65 
$0.65 
$0.65

Cat.No. Description
T31000 71mm 250gm 
T31002 71mm 500gm 
T31010 91mm 250gm 
T31012 91mm 500gm 
T31020 1 6mm 250gm 
T31022 1 6mm 500gm 
T31030 71mm 1 metre 
T31032 91mm 1 metre 
T31034 1 6mm 1 metre

Price 
$8.95 

$15.95 
$7.95 

$14.95 
$7.50 

$13.95 
$1.50 
$1.25 
$1.00

^1

£
DIECAST BOXES
Diecast boxes are excellent for
RF shielding, and strength 
Screws are provided with each box
H11451 100 x 50 x 25mm 
H11452 110 x 60 x 30mm 
H11453 120 x 65 x 40mm 
H11461 120 x 94 x 53mm

S 5.95
S 6.50

$11.50 
$13.50H11462 188x 120 x 78mm -------  

H11464188 x 188 x 64mm $29.50

P.A. SPEAKERS
Low dual cone, wide range 
200mm (8in ) Ideal for public
address, background music.
etc Tremendous Value at these 
prices1 ........................Cat.C 12000
1-9
$6.95

10+
$5.95

Rod Irving Electronics 
MELBOURNE: 48 A Beckett St 
Phone (03) 663 6151 
NORTHCOTE 425 High St 
Phone (03) 489 8866 
CLAYTON: 56 Renver Rd 
Phone (03) 543 7877 
SOUTH AUSTRALIA: 
Electronic Discounters P L 
305 Morphett St. ADELAIDE 
Phone(08) 212 1799
NOTE : (Pnces may vary interstate due >o 
freight costs)
MAIL ORDER
Local Orders: (03) 543 7877 
Interstate Orders: (008) 33 5757 
All Inquiries: (03) 543 7877
CORRESPONDENCE 
PO Box 620. CLAYTON 3168 
Telex: AA 151938 
Fax : (03) 543 2648

RS232 BREAK OUT BOX
A simple way of monitoring RS232 
interface lead activity Interface 
powered, pocket size for circuit 
testing, monitoring and patching 
10 signal powered LED s and 
2 spares 24 switches enables you 
to break out circuits or reconfigure 
and patch any or all the 24 active 
positions.
SPECIFICATIONS:
Connectors: DB25 plug on 80mm 
ribbon cable and DB25 socket 
Indicators: Tricolour LED s for TD.

RD. RTS.CTS. DSR.CD.TC.
RC. DTR. (E)TC

Jumper Wires: 20 tinned end pieces 
Power: Interface power 
Enclosure: Black, high impact 

plastic.
Dimensions: 85 x 95 x 30mm

PASSIVE INFRA-RED 
DETECTOR

(WP-800)
FEATURES:

Walk test LED indicator 
Wall/comer/ceiling mount 
Micro switch tamper proof 
protection
24 detection beams in 3 different 
N^silent S.P.S.T. dry relay 

contact output
Alarm auto reset approximately 
3 seconds after triggered 
Superior RFI immunity protection 
Extremely low power consumption 
Adjustable mounting bracket 
Easy installation, easy adjustment 
Dual element, low noise, high 
signal to noise ratio pyroelectric 
Detection degree indicator 
D C. 8-16V power operating

SI 5079 $89.95

PUSH BUTTON 
DIALLERS

Tired of old fashion dialling and 
re-dialling engaged numbers9 
These convenient push button 
diallers include last number redial 
(up to 16 digits) and instructions for 
an easy changeover.
Cat. A12030 Normally $19 95

SPECIAL, ONLY $14.95
(Note: Not Telecom approved)

Cat. Q12105 ..............................only $895 
(tax exempt only $775)

Bulk orders, schools, please phone (03) 543 2166 tor 
special low pricing

$94.95X15700

TELEPHONE 
EXTENSION BELL

10 metre length extension cord 
Features US type plug
Use with US/Australian 
adaptor

Y16043 ................. $25.95

la
RECESSED 

SPEAKER TERMINAL 
Push button. red and black terminals 
Cat.P10248 ............ $1.95

CHROME LED BEZELS
9mm bole, available 3 colours 

Cat No. Description Price 

SI4030 Rad .................... "
S14032 Green ....................Jr*?
Si4034Yellow ............. St.*»

CENTRONICS GENDER 
CHANGERS

Female to Female
Saves modifying or replacing 

non-mating Centronics cables 
• All 36 pins wired straight through
Cat. X15663 Male to Male 
Cat. X15661 Male to Famala 
Cat. X15664 Fornaio to Fornaio

Normally $33.95,
Only $24.95

PIN SWITCHES
• Self tapping and adjustable
• Suitable tor car doors, hoods, 

trunks
• Single lead hook up
• Easy to use, easy to install
• Length: 45mm
S12522 .......... $3.95 pair

ARLEC SUPER TOOL
A versatile 12V electric tool for.

Sanding 
Engraving 
Grinding 
Polishing 
Cutting 
Drilling 
Milling 
Erasing, etc.

Features:
Operates on safe, low 12 volts from 
mains electricity via AC adaptor 
(supplied). Light and easy to handle 
with touch switch and lock for 
continuous running High torque 
motor 10.000 R P M. Can dnll 2mm 
holes in steel 2 year guarantee
Contents:
• 12V Super Tool
• Plugpack AC adaptor
• 1 spherical milling cutter
• 1 wire brush
• 1 gnnding wheel
• 4 dnll bits. 0.6. 0.8. 1 0.1.2mm
• Set of 5 chuck collets
• 6 eraser sticks
• Instruction sheets
Cal. T12300 $64.95

hi
MAIL ORDER HOTLINE 

008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03)543 7877

POSTAGE RATES;
S1 ! 
$10 
$25
S50
S100 
$200

S9.99 
$24.99 
$49.99 
$99.99

I $199
I $499

$500 plus

S2 00 
$3.00 
$4.00 
$5.00
S7 50 

$10 00 
$12.50

The above postage rates are tor 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates.
All sales tax exempt orders and 
wholesale inquiries to. 
RITRONICS WHOLESALE.
56 Renver Rd. Clayton 
Ph. (03) 543 2166 (3 lines) 
Errors and omissions excepted 
Prices and specifications subject to 
change
IBM’ PC- XT- AT' are registered 
trademarks o< International Business 
Machines Applets a registered trademark 
Denotes registered tradmarks o’ their 

respective owners

VISA



NewProducts

Socket for surface 
mount ICs

Utilux is introducing onto the Austra
lian market the first truly surface mount 
socket for all “SO" type surface mount 
integrated circuits.

Manufactured by Precicontact of Swit
zerland, the new SMD socket (patent 
pending) is available with surface mount 
contacts and is compatible with all SMD 
integrated circuits in SO packaging, fol
lowing the IEC standards.

These sockets are available on auto
matic insertion compatible reels for all 
pin configurations from 8 through to 28 
pins.

Advantages include zero insertion 
force, a contact force of 60 grams and 
the use of high temperature plastic com
patible with vapour phase soldering 
techniques.

For further information contact the 
nearest office of Utilux, or the compa
ny’s Electronics Division at 14 Commer
cial Road, Kingsgrove 2208, phone (02) 
50 0155. V ’

Improved PC 
compatible

When Dick Smith Electronics began 
marketing the Acer (formerly Multi
tech) 500 series of personal computers 
just over two years ago, they chose it 
for its reliability and value. Computer 
users were soon to agree. It was also 
the first complete system, including 
monitor, to break the $1000 price point.

The new 500+ “Series II" sells for 
the same low price, but comes with real 
time clock, MGA & CGA card, games 

port, serial & parallel ports and a fully 
expanded (640K) memory on both dual 
floppy and hard drive

Utilizing an enhanced version of the 
NEC V20 microprocessor, the Acer 
500+ is functionally compatible with 
machines using the 8086 and 8088 mi
croprocessors but offers significant ad
vantages including speed. With key
board selectable 4.77MHz and fast 
8MHz clock speeds, tasks can be com
pleted 60 to 70% faster than PC’s using 
8088 microprocessors.

Three systems are available:
System 1 - with 256K memory (ex
pandable to 640K), single floppy disk 
drive and monochrome monitor (cat 
X-8060), priced at $995.
System 2 - includes fully expanded 
640K memory, dual 360K floppy disk 
drives and monochrome monitor (Cat 
X-8061), priced at $1395.
System 3 - hard disk version with 
20Mb hard drive, single 360K floppy 
disk drive, 640K memory and monitor 
(Cat X-8062), priced at $1995.

All prices include 12 months warran
ty. Further details are available from all 
DSE stores.

Butane-powered heat 
tools

Bowthorpe Australia has released a 
range of compact and versatile heat 
tools with a wide range of applications.

The Master Ultratorch uses inexpen
sive butane lighter refill fuel flowing 
through a catalyst to generate high tem
peratures, enabling the unit to be used 
as a soldering iron, flameless heat tool 
and butane torch.

There are six models and three sizes, 
each of which performs the three func
tions simply by changing tips.

As the Master Ultratorch requires no 
electrical lead, gas hosepipe or battery, 
it is ideal for on-site installation and re
pair work. Two models have simple 
push button self-ignition.

The three-in-one Ultratorch range is 
the latest edition to the Master heat gun 
range available through GEC Electrical 
Wholesale outlets and other Bowthorpe 
stockists.

PLCC extraction tool
The Emulation Technology PULL- 

A-PLCC is a handy tool to easily ex
tract Plastic Leaded Chip Carriers 
(PLCC) from their tight sockets. Utilis
ing the only two corners available for 
extraction of a PLCC, PULL-A-PLCC 
is designed to prevent bending or break
ing of adjacent leads.

The one tool covers all 20, 28, 32, 44, 
52, 69 and 84 pin PLCC packages.

For further information contact Cur
rent Solutions, 12A Church Street, Bay
swater, 3153 or phone (03) 720 3298.

Catalog update
Stewart Electronics of Melbourne 

now has available update No. 3 to its 
catalog. This update covers the com
plete range of Amidon ferromagnetic 
materials and J.W. Miller inductors, for 
power and EMI suppression applica
tions as well as for RF and IF use.

Copies of Update 3 are available on 
request from Stewart Electronics, PO 
Box 281 Oakleigh 3166; phone (03) 
543 3733 or fax (03) 543 7238.

Photoplotter service
DCI Cadam Services is pleased to an

nounce the installation of its new Photo
plotter, enabling the company to offer 
high accuracy plote at a cost that is 
comparable and in some cases, cheaper 
than the conventional “ink on film” and 
photographer method. DCI believes 
that it is the only company operating in 
Australia that can offer such a low cost 
service.
Overall accuracy of the new system is 
said to be better than one and a half 
thousanths of an inch. As well as the 
above service DCI, continues to offer a 
complete PCB design and documenta
tion service, supporting PCAD and 
PROTEL databases.

For more details contact DCI at Suite 
10 Alexander Chambers, 9 Alexander 
Street, Mt Waverley 3149 or phone (03) 
807 8483. ’
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RF spectrum analyser
Tech-Rentals now has available the 

Hewlett-Packard model 8590A RF 
Spectrum Analyser, a portable, general 
purpose unit covering a frequency range 
of 10kHz to 1.5GHz. Resolution band
width is 1kHz to 3MHz.

Operation is simplified by automatic 
adjustment of internal parameters such 
as bandwidth and attenuation. A digital 
display is used with a number of con
venience features including a peak 
search. Percentage AM, 3dB and 6dB 
bandwidth are calculated automatically.

An inbuilt unit Fast Fourier Transfor
mation function permits high resolution 
measurement of demodulated sidebands 
such as AC hum.

Further information is available from 
Tech Rentals offices in Melbourne on 
(03) 879 2266, Sydney on (02) 736 2066 
and other states.

Line scan camera, 
combined video camera

EG&G Reticon’s new solid state cam
era, the LC1901, features combined 
video data. This means less preprocess
ing for the user. Data and controls are 
differential to provide highnoise im
munity.

The LC1901 includes a user invokable 
line reset feature to reset all elements to 
zero integration. Each camera is factory 
adjusted for maximum anti-blooming 
performance.

Modular features include optical fix- 
turing, precision registered mounting, 
and consistency of the video gain slope

from camera to camera. Other features 
include dynamic range in excess of 
1000:1 and high shock and vibration 
durability.

The LC1901 is offered with 256, 512, 
1024 and 2048 element sensors having 
centre-to-centre spacing of 13 microns. 
13 and 26 micron aperture widths are 
standard. LC1901 optional accessories 
include mounting brackets, a through- 
the-lens viewer and optical adapters.

For further information contact Total 
Electronics, 9 Harker Street Burwood 
3125 or phone (03) 288 4044.

Power conditioners
The latest additions to the Topaz 

range of Line 2 power conditioners are 
5kVA, WkVA and 15kVA models. As 
with the smaller 500VA, 1,2 and 3kVA 
models these units are specifically de
signed for use with today s computers 
and other power sensitive equipment.

The new Line 2 power conditioners 
provide voltage regulation via an inter
nal microcomputer and high speed tap 
changer. Fluctuations as large as +15% 
to -25% of nominal line voltages 
(240V) can be regulated to within +4 to 
-8% and full correction is completed in 
less that 1.5 cycles.

The Line 2 range also provides excel
lent dynamic load regulation, maintain
ing the output voltage despite sudden 
changes from full load to no load and 
vice versa.

Extremely high noise attenuation and 
lightning protection is achieved by the 
use of ultra isolator noise suppression 
transformers providing common mode 
noise attenuation 20 million to 1 
(120dB).

Further details from Online Control, 
Unit 2, 7 Waltham Street, Artarmon 
2064 or phone (02) 436 1313.

20MHz oscilloscope
The Leader LB0-1020 is a 5mV/div, 

20MHz portable oscilloscope that has a 
maximum sweep speed of 50ns/div 
(MAG x 10) and a 150mm CRT with 
internal graticule.

Major features include regulated ac
celerating voltage to enable accurate, 
error-free reading; switching to a high 
sensitivity 500uV/div (5MHz) mode; and 
variable hold-off time to allow observa
tion of video signals and pulse trains 
under stable synchronization.

A one-touch operation converts the 
LBO-1020 into an X-Y oscilloscope with 
CH-1 serving as the X-axis and CH-2 as 
the Y-axis.

Further information from AWA Dis
tribution, Unit C, 2-8 Lyon Park Road, 
North Ryde, 2113.

Linear plug screw 
connector

The Combicon family of pluggable 
connectors from Phoenix can be inter
connected in many ways. The ease of 
connector pluggability is combined with 
well proven screw clamping technology.

Combicon connectors will accept solid 
or stranded wires up to 1.5 square mm 
(No.14 AWG), with or without ferrules, 
the self opening moving cage principle 
providing reliable wire connection.

To guard against mismating in situa
tions of identical pole numbers, a key
ing pin is available which fits into a plug 
contact opening. This corresponds to a 
pin being removed in the header prior 
to insertion and soldering to the PCB.

Further details are available from
Anitech, 1-5 Carter Street, Lidcombe
2141 or phone (02) 648 1711.
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New Products
E/EEPROM programmer

The DIGELEC model 834 portable 
E/EEPROM programmer programs all 
available EPROMs, EEPROMs and sin
gle-chip microcomputers with a capacity 
of up to 1024K bits, without an adaptor.

The 834 can be operated manually, 
via the built-in keyboard, or from a re
mote terminal connected at the RS- 
232C port. A wide range of communica
tion formats is available for interfacing 
with various computers. The 834 can be 
operated from the IBM PC or the 
INTEL MDS using the DIGELEC 
SOFTLINK program.

The system design of the 834 offers 
several features to increase throughput 
and save time. The SPEEDY mode al
lows you to operate device functions 
relying on default parameters set ac
cording to the device type. The SET 
mode enables you to download a com
plete file from the computer and to pro
gram complete sets of multiple 
EPROMs with one keystroke per device.

The 834 also affords the portability 
necessary for the field service engineer. 
It is housed in an impact-resistant case 
to endure rugged conditions, and comes 
equipped with a flip-out carrying han
dle. All functions are listed on the front 
panel of the instrument. Thus, no addi
tional documentation is necessary for 
the experienced user. The built-in 
EPROM UV eraser makes the 834 a 
complete, compact and self-supporting 
programming station.

Further information from A.J. Dis
tributors, 44 Prospect Road, Prospect 
5082 or phone (08) 269 1244.

Ferro-resonant power 
supplies

Sydney-based power supply manufac
turer Statronics has released eight new 
ferro-resonant regulated DC power sup
plies, bringing the FE range to 15 
models. The FE series supplies are ide
ally suited to powering PLCs, industrial 
interfaces, security systems and float
charging lead-acid batteries for uninter
ruptible power.

There are three new single power sup
plies with output voltages of 48, 24, and 
28 volts and nominal loads of 4 amps, 7 
amps and 6 amps. Triple models consist 
essentially of three of these supplies 
mounted on a single chasis, with out
puts trimmed to match and connected in 
parallel or series as desired. Inputs can 
be connected to either single phase or 
three phase power. They are naturally 
more versatile than the single models 
and provide improved ripple perform
ance.

There are five triple models with a 
range of output voltages from 24 to 48 
volts and nominal loads from 12 to 21 
amps. The triple models can be rack 
mounted on a standard 19" rack. Fur
ther information from Statronics Power 

Supplies, 103 Hunter Street Hornsby 
2077 or phone (02) 476 5714.

RS-232 matrix 
connector

The BIT3 Connector Matrix permits 
mating of any two RS232 connectors, 
eliminating the need to fabricate special 
cables or resolder existing cables to 
achieve a signal interface between two 
pieces of equipment.

A ten by ten position miniature slide 
switch permits cross connecting pins 
2,3,4,5,6,8,11,19 and 20 of the RS232 
connectors.

Nine LEDs permit monitoring of 
RxD,TxD,RTS,CTS,DTR,DSR,DCD 
as well as pins 11 and 19. Four RS232 
connectors provide access to the matrix 
switch for cables of either gender.

For further information contact Mos
tyn Enterprises, PO Box 134 Rydalmere 
2116 or phone (02) 871 6311.

RF chokes
Siemens MCC (mini cylinder core) 

and BC (bobbin core) chokes are 
wound on the approved SIFERRIT 
cylinder cores or on SIFERRIT drum 
cores. The mechanically rigid plastic en
capsulation is unaffected by the usual 
cleaning agents (e.g. Freon) and is 
flame-retardant in accordance with the 
UL94 V-0 regulation. Colour coding is 
done by rings in accordance with IEC 
publication 62-1974. The stand-off ver
sion can be supplied with the bent lead 
insulated down to PC board level.

Further information from Reserve 
Electronics, Suite 1, 2nd Floor 370 Vic
toria Avenue, Chatswood 2067 or 
phone (02) 413 1266. ©

TOTAL SOLUTION TO YOUR POWER SUPPLY REQUIREMENTS

Hsm-pnciFiE limited

? B°schert Inc • Stevens - Arnold Inc
• rower Products Inc

Models Available: • Linear Power Supplies • Switchinq 
wer Supplies • DC/DC Convertors • Uninterruptible Power

Systems • Commercial/lndustrial/Mil-Spec.

TTCjr krnorth ryde' nsw 21,3 
teOle?S NSW 2057 
FACSIMILE: (02) 805-0750

136 ELECTRONICS Australia, August 1988



DICK SMITH 
ELECTRONICS PTY. LTD.

NOTICE TO 
CUSTOMERS

Playmaster Series 200 Stereo 
Amplifier Kits 
sold in component form between 
January and March this year may 
have been supplied with a power 
transformer having a wiring colour 
code which is not in agreement 
with the supplied construction 
manual. Customers who believe 
that they may have purchased this 
product during the stated period 
are invited to contact William 
DeRose, Kits Division on (02) 888 
3200 to arrange for supply of 
corrected instructions. Dick Smith 
Electronics wishes to apologise to 
its customers for any inconve
nience caused.

DÌCK0SMITH
ELECTRONICS

LOW COST
PHOTOPLOTTING 

SERVICE 
\ NOW AT /

\ DCI /
Vi/

PHONE!
807 8483

DCI
CADAM SERVICES

Suite 10, Alexander Chambers, 9 Alexander St. Mt. Waverley. Vic. 3149

Interested in joining the 
staff of EA?

Australia’s leading electronics magazine requires a project 
designer/writer for its editorial staff. This position involves the 
design and development of hobby electronics projects, and then 
writing about them for the magazine.
You’ll need a sound knowledge of electronics theory and practice, 
and lots of enthusiasm. You’ll also need to be able to express 
yourself clearly, in writing. But apart from that, we have no 
preconceived ideas about your background. You might be a 
student, a technician, a fully qualified engineer or just a keen 
enthusiast.
If you believe you’re the person we’re looking for, ring 
Jim Rowe on (02) 693 6620, or send your resume to him 
at Electronics Australia, Federal Publishing Company, 180 
Bourke Road, Alexandria 2015.
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¿/vJ Information centre
VZ 300 expansion

I would like to respond to your reply 
to W.E.P. (“VZ-300 Expansion Prob
lem’’, Information Centre, January 
1988). I think you may be on the wrong 
track in your advice.

The “garbage on the display” is a 
familiar symptom to anyone who has 
tried to build “add-ons” to system-80s, 
TRS-80 Model Is etc. I believe the VZ 
series has similar ROMS.

The problem is that the screen is ini
tially cleared by the startup routine soft
ware: there is no hardware clear-screen, 
and until the startup routine has run, 
the random contents of video RAM are 
displayed. Hence the “garbage on the 
screen”.

I have not seen the original circuit, so 
I don’t know exactly what has hap
pened. Things to check are:

(1) Are the ROMS still properly 
seated in their sockets?

(2) Is there a possibility that there is 
an address conflict between the new 
RAM and either the video RAM or the 
ROM. Perhaps try starting the com
puter with all RAM removed?

(3) An easy thing to do is to short an 
address or data line to ground or 5V, or 
to one of the other bus lines.

In all these cases (and in all cases 1 
have seen) there is usually no “damage” 
done, no blown chips or anything. You 
just have to find out why the CPU is 
not communicating correctly with the 
ROM & video RAM, remove the faulty 
connection, and everything works again. 
(R.L., Downer, ACT)
• Thanks for the helpful advice, R.L.

Low Distortion Oscillator
Referring to comments by N.V. of 

Kirawee NSW and DE Graham of WA 
in September and November 1987 
issues, 1 had the same trouble. It was 
obviously caused by the dual pot so 1 
changed it for one of different manufac- 
uture but without success.

1 purchased three different ones, they 
were all the same. The mechanical span 
was OK but excessive resistance is lost 
by the connections, easily checked with 
multimeter.

After considerable scouting round 1 
had a wire wound one assembled. I paid 
$60 + tax for same, knowing it had a

mechanical span of 270° (electrically 
less) not 293° electrically as needed and 
was too long. But hoped I could rework 
it to do the job, and I eventually 
achieved this (I do not recommend this 
challenge).

The calibration of my instrument fin
ished up approximately. 9.8 at 10, 16 at 
15, 22 at 20, 29 at 25, 58 at 50, and 100 
OK. Reasonable, but not lab standard.

Note: if Q2 (BC547) is noisy, it will 
cause nasty spikes on the waveforms.

As these kits are still on the market I 
consider that some action should be 
taken to correct this oversight as I be
lieve we three are not the only victims. 
(T.C.W., West Brunswick, Vic).
• Thanks for the information, T.C.W. 
It does look as if some of the prob
lems are due to the pots supplied 
with some kits.

Replacement transformer
I have a problem concerning where to 

buy a replacement transformer for an 
old amplifier. The amplifier is in perfect 
condition and works very well except 
for its blown transformer.

The amplifier is a PHODIS CE-600Ü 
and the transformer has “T-16” marked 

What was it?

valves used in 1928 were of the “UV” 
4-pin type. Other types could be tested 
using an adaptor. Later valve testers 
grew quite large, with a great many 
sockets to cope with a wide variety of 
base configurations and pin connections.

This month's mystery item was a 
component used in many of the 
older radio sets and amplifiers 
using valves. The unit pictured was 
contained in a sturdy bakelite case, 
and had a pair of screw terminals 
on^ach S‘de’ R C°St 15 in 

Later valve sets generally didn't 
use these components, but they re
turned in a modified form with the 
first transistor radios and ampli
fiers.

Answer for July
July's mystery item was a Jewell 

model 115 Tube Checker, one of the 
first valve testers marketed in Australia. 
It had a single 4-pin socket for the 
valves to be tested, as most of the

on it. I was wondering if you, or any of 
your readers would be able to help me 
out by suggesting where I would be able 
to buy a replacement, or how to substi
tute something else. Failing this, I 
would like to buy another of these am
plifiers, or just the transformer, from 
one of your readers, and would be 
thankful if you could publish my name, 
address and number.

The transformer’s input is 240V AC 
and its outputs are as follows:

(Left Side) (Right Side)
117 V 32.0 V
100 V 0 V

0 V 32.0 V
117 V 6.3 V
100 V 0 V

0 V

I would also like to buy or borrow a 
manual for this amplifier, or to photo
copy parts of it. (Trevor Harrison, 37 
Patterson Road, Lalor Park 2147 
Phone (02) 622 5725
• We can't advise where to locate a 
replacement, Trevor, but perhaps a 
reader may be able to help.
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Timer module
Many years ago, in April 1980 to be 

exact, E A published a project for a 
Control Timer, built around an LCD 
clock module listed then in the Dick 
Smith Electronics catalogues as Y.1050. 
It was also listed in the Radio Spares 
catalogues as 304-841, but has now been 
dropped from their range. E A used 
board H.8374 to mount all the ancillary 
bits on, since all the timing functions & 
display were already on the Y-1050 
module.

No-one, at least in Perth, seems to 
stock the modules anymore, so I’m ask
ing whether you know of anyone who 
might be able to sell me 3 or 4 of them 
(although I’ll settle for smaller quanti
ties). I hope you can help. (Peter Roga, 
VK6PV, 6 Havenvale Crescent, Dia-

nella WA 6062).
• Sorry Peter, but we don’t know of 
any current source of those modules. 
Hopefully a reader may be able to 
help.

?
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122 Pin ROAD. NTH CURL CURL 
MAU ORDERS BOX 156. DEE WHY NSW 2099 

TELEPHONE 93 1MB

NOTES & ERRATA
BRAITENBERG VEHICLE
(March 1988): The printed circuit board 
pattern shown in the article has a track

p

STROBOSCOPIC TUNER (July 
1988): Cl is listed incorrectly in the 
parts list as 39nF. It should be 47nF, as 
shown in the circuit diagram. (File 
l/EM/60).

TV COLOUR BAR GENERA
TOR (October 1987): A1O, which is 
listed as a 7404 in the circuit diagram 
and parts list, should be a 74LSO4. The 
former component tends to cause un
reliable operation of the 5MHz crystal 
oscillator. (File: 6/MS/21).

Book enquiry
I am writing because I would like to 

know if a book by David Heiserman 
called “How to Build your own self-pro
gramming Robot" is still available. If it 
is, I would like to purchase it. But as 
yet, 1 don’t know the the price or who 
to buy it from. Can you be of any 
assistance? (G.A., Tauranga, NZ)
• We’re not really in a position to 
offer help, G.A., particularly as your 
information is rather sketchy. Your 
best plan would be to enquire from 
one of the larger city bookstores.

missing, which should connect pin 8 of 
IC1 to the positive supply rail. The cor
rected PCB pattern is shown here. 
(File: 3/MS/134).

PROTEL—$890.00* 
available now from 

TECHFORCE SALES 
728 Heidelberg Road 

Alphington Ph: (03) 49 6404
*excludmg Tax. delivery and training
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SUPER SPECIAL
FM STEREO KITS

I All three modules
supplied are fully 
assembled and 
aligned. Circuit 
diagram supplied.
ONLY $22 ?

P&P 
$2.00

Atenna 
$1 extra

3

?
?
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E

'S

E

'S

E

455 KC IF coils for valve radios
OS coils......................................
Transistors
AD 161-162 ...............................
AD 149 .......................................
Vi Chrome push-on knobs.......
Slider Pot knobs........................

12 Meg Switch 
'2 Meg Single 
25K Dual Ganged Switch 
1 5 Meg Single 
lOOKDual Concentnc 
’•2 Meg Ganged Log 
2 Meo Linear Ganged 
10K Dual Concentric 

Double Pole Switch 
25K 4 Gang Linear 
2OK Linear Single
1 Meg Log Switch 
1 Meg Dual Ganged 
100K Sub Mini 
10K Sub Mini 
50K Log Switch 
25OK Linear 
lOOKLog 
50K Log

Log

POTS
$1 00
S 50 
$1 50 
$ 50 
$1 50 
$1 50 
$1 00
$1 50 
$2 00 
$ 50 
$1 00
S1 00 
$ 50 
$ 50 
$1 00 
$ 50 
$ 50 
$ 50

.$1
75c

3

...$3 pair

.... $2 ea
10 for $1
10 for $1

2 Meg Ganged tapped Log
50K Dual Concentnc
25K TAP32K
25K
'-4 Meg Dual Concentnc Linear 
TOOK Log Switch
50K Mini 4 for
10K Mini 4 for
50 Ohm
0 25 Meo Dual Concentnc
25K Dual Ganged Switch
10K Dual Ganged Switch
25OK Dual Ganged Switch
1 Meg Meg Dual Con

$1 50 
$1 50 
$1 50 
$ 50 
$1 50 
$1 00 
$1 00 
$1 00 
$ 50
$1 00 
$1 50 
St 00 
$1 00

3

Meg -2 Meg Dual Concentric 
TAP 40K Double Pole Switch $150

300 Ohm Linear 
1500 Log
0 25 Linear or Log

$ 50
$ 50
$ 50

5

SPECIAL DUAL
9 vu
I METERS

Dynamic 
microphone Desk 
Type, HI IMP on oil 
switch $4 PP S1

W$3 TEISCOCeramic
Microphone

J-------------------- LiH pp $1 $2 PP St

12 mixed switches

S4.50

?
3

3

E

E

5 mixed rotary switches 

$2.50
3

Touch micro switches Micro switches 5 A 250 V s

4 for $1 50c
o

Mixed resistors handy types Mixed capacitors handy types o

100 for $2 100 for S2

Stick rectifiers TV 20 sc Transistor ear piece. 3

S1 each 4 for $1 pluq & lead

tot li

I 
ì 

<3

Slider Pots
250k dual
250k single

50k single
10k single

............................si

25k dual 
1k dual 

Vz meg dual

igle 50c; dual $1
1 meg dual
2 meg dual
2 meg single

listed 
Send 40c postage stam

p

VALVES 6BQ5 S7 6BM8 S6 12AV7 S7 ™

6V6 $10 EF86 $7 6BL8 $6 12AX7 $7
6K8 $10 5AS4 $7 6U7 $7 6DX8 $7
6BQ6 $10 EF86 $7 6805 $7 12AX7 $7 ° $5

"3

E

TUNING 
CAPACITOR
2 gang covers all 
Aust. AM bands

$4.75
P.P. $1 for one or two.

S’ 
Q. 

?
g

o

E

'S 
i POWER 

TRANSFORMER 
240V 235 aside 6.3 

$10
P.P. S3.50 NSW.
Interstate $4.40

'is » i
S I VALVE SOCKETS
£ ! OCTAL 7 PIN. 9 PIN. 4 FOR $1

Tomp lor list — Hundreds of other dems not listed — Send 4Oc



CD Reviews
continued from page 43

4. Che ascolto, ahimè.. 
Ah, come mai non senti
II Barbiere di Siviglia
5. Ecco ridente in cielo
6. Se il mio nome
II Signor Bruschino
7. Deh! tu m’assisti, amore 
L’Occasione fa il Ladro
8. D’ogni piu sacro impegno 
L’Italiana in Algeri
9. Languir per una bella
10. Concedi, concedi, amor pietoso
La Cenerentola
77. Principe piu non sei...
Si, ritrovarle io giuro

It has been said that of all the great 
operatic composers. Rossini is the least 
appreciated. Yet, it could have been 
that it is difficult to find singers capable 
of doing full justice to this music. There 
is even an indication that singing stand
ards were declining in Rossini’s own 
time as he retired from operatic writing 
in 1829 when only 37 and in the height 
of his career.

Raul Gimenez is certainly very capa
ble of doing justic to this music, as evi
denced on this disc. Born in Argentina 
in 1951 and studying in Beunos Aires, 

he made Europe his base in 1985 after 
singing in many Rossini operas in South 
America.

All the arias here are sung in Italian 
and the generous cover notes show both 
the Italian and English words.

The sound of the singer is very clear 
and concise, achieving a well rounded 
balance with the orchestra - though 
possibly a little low in level. There is 
considerable reverberration in the 
acoustics, making it quite a bright 
recording - which can add atmosphere 
to certain tracks at the expense of possi
bly sounding a little light in the lower 
bass. Overall though, a very fine 
recording. " ©

Frankly Frank
continued from page 34

was that the Russians got onto that 
valve research plant “somewhere in the 
US" in the first place. Bribes expressed 
in roubles lose much of their savour, 
straight out theft is good and cost effec
tive, but mildly dangerous, and thus one 
is left with the secret dream of the US 
citizen, the beautiful Russian spy.

Anyone who has stood outside any of 
ASIO’s offices can tell you that spies 
are specially chosen to be unobtrusive 

and to be able to merge into the back
ground. Thus the terms beautiful and 
spy would seem to be mutually exclu
sive. Speak to me not of Mata Hari, she 
wasn’t picked so much for her beauty 
but her dancing. Anyone who has seen 
any of Peter Ustinov’s documentaries 
will know that beautiful spies, etc, are 
not thick on the ground in Russia.

Perhaps we are looking in the wrong 
direction? Are the Americans who seek 
out these Russian valves doing so not 
because the valves give a better result, 
but simply because they are different? 
The old idea that my imported car is 
better than your local one.

Maybe those beautiful spies stealing 
US valve secrets are as imaginary as the 
Russian threat was to Melbourne late 
last century? Frankly I can’t tell which 
is which, a valve driven or a solid state 
system; I detest them with equal vehe
mence.

I am going out now to my front room 
and listen to the opera singer who lives 
across the road from me. She has no 
amplifiers and being properly trained, 
needs none. With luck I’ll hear her sing 
“Una voce poc fa” and I’ll drink a si
lent toast to the human vocal organs - 
the best and most reliable amplifier ever 
made. ©

AUGUST CROSSWORD
(1,1,1,1,1)
18. Member of IREE. (8)
21. Obsolete (and therefore 
switched off?). (8)
23. Troubleshooter’s tool. (5)
27. Adjust. (4)
28. Said of those who solve the

EA Crossword each month! (5) 
29. Feature of a good video 
camera. (4)
32. Increase signal strength. (7)
33. Disconnect battery. (7)
34. Grounds. (6)
35. Computer personnel. (8)

DOWN
1. Kind of connector. (6)
2. Puts CD back into player. (7)
3. Traditional material for 
speaker enclosure. (4)
4. Section of electronic organ.
(6)
6. Siren’s sound. (4)
7. Having sense of touch. (7)
8. Computing apparatus. (8)
9. Spectrum-inducing structure, 
the diffraction —-. (7)
15. Inert gas used in some 
lamps. (5)
16. Prefix indicating negative 
power of six. (5)
19. Programs for computers.
(8)
20. Again operates phone
recorder’s cassette. (7)
22. Device causing signal to be

sent. (7)
24. Stored personal information.
(7)
25. A space program. (6)
26. Resist. (6)
30. Former part of HT. (4)
31. Data in symbolic form. (4)

SOLUTION 
FOR JULY

E LJEICITIRII ICIMIoIwIeIrI 
nBlBrT — —
CHEMI■ » B-J 
d u tVb 
i B^BJ RIAl I [Llwf

El■l

■ i Bi Ba 
Be a DM I 
BrBeBs' 
oqoBÿe[BIoBBe

[MON I TO R

K E Y P APSB 
1 ■BLsBoB 
N ECiKBELlßl 
eBlBhBvB 
TWO TON eB

H

S)

BIaBaBB 
IL I MMER ¡brbebe 'WBTeTf BnBrBl 
MELINE

MI -Ml I ■m Ju J 

eIlieicitiri i icìlITIgihit

ELECTRONICS Australia, August 1988



Special Publications from Electronics Australia
FUNDAMENTALS OF SOLID STATE. Now in its second reprinting — which shows how 
popular it has been' It 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 heavy going. Starting with a 
background chapter on atomic theory, the book moves easily through discussions on crystals 
and conduction, diode types, unijunction, field effect and bipolar transistors, thyristor devices, 
device fabrication and microcircuits. A revised glossary of terms and index complete the 
book Fundamentals of Solid State has also been widely adopted in colleges as 
recommended reading — but it's not just for the student. It’s for anyone who wants to know 
just a bit more about the operation of semiconductor devices. $4-50

DIGITAL ELECTRONICS. Electronic equipment 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 Introduction to 
Diaital Electronics can give you that grounding. Tens of thousands of engineers, technicians, 
students and hobbyists nave used this book to find out what the digital revolution is all about. 
This new fourth edition has been updated and expanded to make it of even greater value. No 
previous knowledge of digital electronics is necessary — The book includes an excellent 
coverage of basic concepts. $4.50

BASIC ELECTRONICS. This popular text has now been re-issued. Basic Electronics is 
almost certainly the mosty widely used reference manual on electronics fundamentals in 
Australia Written as a basic text for the electronics enthusiast, it is also being used by radio 
clubs secondary schools and colleges.aLA5.WIA youth radio clubs. It begins with the 
electron introduces and explains cp. Q and circuit concepts and progresses through 
radio audio techniques, servicir^yfístruments, television, etc. If you've always wanted to 
know more about electronics, buswe been scared off by the mysteries involved, let Basic 
Electronics explain them to you. Easily understood diagrams and text make this the perfect 
introduction to the growing and exciting world of electronics. We’ve even included five 
electronic projects for the beginner. $4.5C

PROJECTS & CIRCUITS. If you like building electronic projects in your spare time, you can't 
afford to miss out on this exciting book of popular projects from Electronics Australia. Just 
look what's inside! Audio and Video Projects: Video Amplifier for Computers and VCRs, 
Video Enhancer, Vocal Canceller, Stereo Simulator for Tuners and VCRs, Guitar Booster for 
Stereo Amplifiers. Automotive Projects: Transistor-assisted Ingition System, Breath Tester, 
Low Fuel Indicator, Speed Sentry, Audible Turn Indicator. Mains Power Control Projects: 
Musicolor, Photographic Timer, Driveway Sentry, Touch-lamp Dimmer. Power Supplies and 
Test Equipment: Battery Saver for Personal Portables, Dual Tracking ±22V Power Supply, 
3 1/2-Digit LCD Capacitance Meter, In-Circuit Transistor Tester. Plus EA’s 10-year project 
index. $4'50

WIRELESS WEEKLY. Our own time machine! It may look like a book, but don't let it's 
appearance fool you. There are no whirling dials and control levers; but once you open the 
cover, it'll take you on an incredible journey backwards in time. You'll find yourself back in 
the 1920’s when Australia's first few radio stations were just getting established and a typical 
radio set cost ten weeks' wages. We've chosen a collection of highlights from the 1927 
issues of 'Wireless Weekly': You'll find some front covers, a few editorials, the best new 
items a collection of typical do-it-yourself radio set designs, and some selected pages from 
the programme listing. Plus a sprinkling of the original advertisements, of course. These are 
particularly fascinating because they show prices and put eveiything into proper context.
Send today for The Best of Australia's Wireless Weekly in 1927 A fascinating and 
nostalgic trip into our radio past. $3.95

ELECTRONIC PROJECTS FOR YOUR CAR. How can you extend the performance of your 
car without it costing an arm and a leg? With these selected projects from Electronics 
Australia you can add all of the gadgets you've dreamed of: Cruise Control, Courtesy Light 
Delay, Deluxe Burglar Alarm, Headlight Reminder, Audible Reversing Alarm, 
Transistor-assisted Ignition with Optoelectronic Trigger, Driveway Sentry, Speed Sentry, 
Tacho/Dwell Meter, Breakerless Ignition, Audible Turn Signal and more easy-to-build projects 
to add value, interest and safety to your pride and joy! PLUS Feedback from those who have 
built the projects themselves and Bright Ideas for you to develop yourself: Automatic 
Antennae Retraction, 6V Car Adaptor, Fuse-Failure Indicator and more . . . $3.95

ELECTRONIC TEST GEAR TO BUILD. Why buy it? These valuable projects from 
Electronics Australia will add a new dimension to your workshop! Detailed, step-by-step 
instructions guide you through the construction of the most useful of electronic workshop test 
gear- 500 MHz 7-digit Frequency meter, Wheatstone Bridge and Resistance Box, AC 
Millivoltmeter, DC Voltmeter, LCR Bridge. Modulated Signal Injector. Audio Prescaler. PLUS 
Feedback from those who have built the projects themselves and Bright Ideas for you to 
develop yourself: Linear Frequency Controller, Dummy Loads, General Purpose Counter 
Timer and more . . . Never built a project before? What better way to get started than by 
building the test instruments needed to begin a workshop? Build it yourself to save and 
learn at the same time! $39i

Freepost No.4 PO Box 227,
Federal Publishing Book Sales, Waterloo NSW 2017

(no postage stamp required if mailed within Australia)_________

Send your order to —



Do computers 
play any part 
in your life?

If they do - or if you just want to 
find out about them - don't miss

each month s issue of

“Electronics Australia” is one of the lone 
world. We started as “Wireless Weekly”' 
Hobbies in Australia” in April 1939. The 
and Hobbies” in February 1955 and fin 
1965. Below we feature some items from

Wireless 
Weekly®

March 1938
The “Palec” Valve and Circuit Tester: 
The manufacturers take great pleasure 
in announcing to country dealers that 
the popular Model V.C.T. Valve and 
Circuit Tester has now been developed 
to operate from EITHER the A.C. sup
ply or from a 6 volt accumulator as de
sired.
Movie making for the multitude: Inter
national Radio Introduces Univex 8 
m.m. Equipment. The making of home 
movies is no longer a rich man’s hobby. 
The Univex 8 m.m. Camera and Proj- 

iest running technical publications in the 
in August 1922 and became “Radio and 
title was changed to “Radio, Television 
ally, to “Electronics Australia” in April 
past issues.

ector make it possible for anybody of 
moderate means to capture scenes of 
home life and social activities with a 
vitality and movement which only mo
tion pictures can give. And incidentally 
as the International Radio Company 
points out, they provide a most profita
ble sideline for live radio dealers.
Breville model 120 brings all-electric fea
tures to country listeners: In the form of 
a five-valve, triple-wave receiver, spe
cially built for use with home lighting 
plants, Breville’s newly-released Model 
120 brings the advantages of all-electric 
radio to every country dweller who has 
even the lowest powered generating 
plant.

In addition to its simplicity of opera
tion, the Breville Model 120 comes right 
up to “big set” standard on all points of 
appearance and performance.• NEWS

• REVIEWS
• PROGRAMS

• TUTORIALS

All Your Computer's articles are 
written in everyday English, 
not computer jargon, so even if 
you're a beginner there's 
something for you in every 
issue And our regular columns 
on all the popular brands of 
microcomputers are packed with 
enough information to get any 
newcomer straight into the 
exciting world of computing 
— Your Computer is going 
to cost you a lot less 
than its overseas rivals — and 
provide you with the latest 
information on the computer 
scene in Australia at the same 
time Look for it every month at 
your newsagent.

Look for it each month 
at your local newsagent 

or subscribe now by 
phoning (02) 693 9517 

or 693 9515

KAIHO.
TELEVISION

an<l lit Ht BIO_____

March 1963
Superconducting magnet A major goal 
of the world-wide effort in superconduc
tor research was achieved recently when 
scientists at the General Electric Re
search Laboratory demonstrated a mag
netic coil with a field of more than 
100,000 gauss.

A superconducting solenoid wound 
from 600 feet of special l-40th inch 
diameter niobium-tin conductor was 
used to create fields up to 101,000 gauss 
in experiments during which currents of 
up to 266 amperes were applied. The 
coil, approximately two inches long and 
two inches in diameter, was wound on a 
l-3rd inch diameter tube. It was main
tained at a temperature of 1.8 degrees 
Kelvin (approximately 456 degrees 
Fahrenheit below zero).
Microwave “Watchmen” Radio micro
waves flooding an empty conference 
room can protect secret documents left 

out while delegates are absent, claims 
the Pinkerton Electro-Security Corpora
tion of 100 Church Street, New York 7.

An emitter about the size of a shoe 
box sends out a blanket of waves 15 
feet high over a radius of 15 feet. They 
are reflected back at the same fre
quency from stationary objects but mov
ing objects reflect them at a different 
frequency and set off an alarm. The 
emitter can also monitor door and win
dow openings.
1000th VTR: From the first production 
videotape recorder in late 1957, Ampex 
chalked up their 1000th with this unit, 
delivered to a Texas (U.S.A). Univer
sity in February last. Videotape is now 
being used successfully for the recording 
and reproduction of colour television.
Traffic Signs: Traffic signs can be made 
much clearer and give drivers more 
warning even on wet murky nights, 
claims Dr Vogt and Co., Chemische 
Fabrik, Eupenerstr. 113, Koln-Brauns- 
feld, Germany. This is achieved by what 
is described as a pearlescent paint which 
is available in red, white and blue.

The paint is stated to be composed of 
p.v.c., toluol, methylethylketone, 
methylisobutyl-ketone and lead oxycar
bonate.
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EA MINI A 3S Rates: One insertion $195. Six insertions 
$180 each. Twelve insertions $170 each 
Send order with remittance to THE 
ADVERTISING MANAGER.
ELECTRONICS AUSTRALIA. P.O BOX 
227, WATERLOO. NSW 2017 by 15th of 
the month two months prior to issue date.

MA1000 MEGABIT 
EPROM PROGRAMMER

• Programs virtually all 24, 28 and 32-pin 
MOS/CMOS (E) EPROMS from 2716 up 
to 1 Mbit 27010/27011

• Upgradable for future programmable 
devices

• 9 translation formats ¡nd. Intel, Motorola 
and Xmodem for compatibility with 
virtually any PC or development system

• Optional menu-driven program for XT/AT
• Supports Intel Quick-Pulse programming 

algorithm
• Made in Australia

microcontrolrosi
P.O. BOX 30 

Kogarah, NSW 2217 
Ph: (02) 588 1774 Fax: (02) 588 3734

MONTHLY 
SPECIALS

64K Printer Buffer (copy facility)......... $279 
256K Printer Buffer (copy facility).......$465 
Manual Data Switch (2 way)................ $78
Manual Data Switch (4 way)................ $113
Auto Data Switch (4 way).......................$342
Auto Data Switch (8 way).......................$445
Parallel to Serial Converter....................$178
Serial to Parallel Converter....................$178
F2 Freeway *’ NEW RELEASE ** .... $145 
Pocket Size '4oaei 300 & 1200 baud .$399 
Modem 300, 1200/75, 1200 baud.......$565 
Modem 1200, 2400 baud.......................$685

All modems feature auto dial, auto 
answer facilities and are Hayes 

compatible. Data switches are available 
in RS232 or Centronics versions.

All prices include sales tax. 
Bankcard, Mastercard, Visa accepted.

(03) 887 0760
INTERACTIVE ELECTRONICS 

Quality Computer Accessories

B&C PROM 
PROGRAMMERS

DOS-MAC-CPM-UNIX 
2716 TO 275 12 EPROMS 
27011 128 K BYTE EPROMS 

SINGLE CHIP MICRO’S
RS232 PORT DRIVEN

FROM $441 TAX FREE

CURRENT SOLUTIONS 
PH: (03) 720 3298 
FAX: (03) 720 4967

DACOS PTY LTD
Cable Assemblies 
P.C.B. Assemblies

★ Top Quality ★ 
★ Competitive Prices ★ 
★ Quick Turnaround ★

Ring for quote

Ph: (03) 729 0044 
Fax: (03) 729 1900

FIX-A-KIT
Kit repairs 

$15 per hour 
Normal Rates 
$25 per hour 

No charge for kits that can't 
be repaired

3 month warranty on repairs 
HYCAL 

INSTRUMENTS 
Design, Manufacture, Repair 

of Electronic Equipment 
(02) 633 5897 (02) 926 309 

FAX (02) 925 0840

SOLID STATE 
MESSAGE RECORDER 
A device which records messages 
on a Memory Chip. It can be 
replayed many times simply by 
moving past the sensor, it can also 
be interfaced to existing circuitry 
and triggered by any desired 
function, it will instantaneously 
return to the start once replayed. It 
records messages up to 16 sec. 
operates from a 9V Battery or any 
appropriate DC Plugpack. 
AVAILABLE from ARTHRITE 
AUST. 16 Stortford Ave, Ivanhoe 
West, Vic. 3079. Tel. (03) 499 6606. 
Fax (03) 497 1336. Mailorders — 
add $2.00 (COD $4.00 extra) and 
Wholesellers enquiries are welcome. 
Retail price S64.00 

______________—------------------------ 7

AVAILABLE 
NOW

Dynamic Memory Chips 
Simm "D" Memory Modules 

Maths Co-Processors 
"Hard to Get" 
Semiconductors

Give us a try

LINTECH PTY LTD 
PH: (03J 877 1622
FAX: (03) 878 7085

QUALITEC LTD
Quality Electronics 
Assembly, Circuit

Board & Wire 
Harness Assembly, 

Hand & Wave 
Soldering, Static 

Protection, Board
Cleaning

16 Cowper Street 
Granville, NSW 2142

(02) 637 9805
>

ELECTRONIC 
DESIGN & 
DEVELOPMENT 
MANUFACTURING 
ENGINEERS

PROFESSIONAL PRODUCTS DIVISION
* Latest microprocessor 

technology
★ innovative product design
★ instrumentation and 

control specialists
★ C.A.D. P.C.B. artwork
★ Custom designed products
★ Production facilities
AMALGAMATE! NSTRUMBiT CO. P/L 

7/21TEPKO RD, TERREY HILLS, 
NSW 2084. PH: (02) 4501744.

FAX: (02) 450 2962



E A marketplace E A marketplace
c ADVERTISING RATES FOR THIS PAGE
SMALL ADDS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes uo to a maximum of 10 cen
UP TOSNEAREST WHOLE NUMBER6' CLOSINC^nATF4 Ari 4° JUS‘ C°^nt the letterS d'Vide by 40 and multiply by $4‘ R°UND 

PAYMFNt°p^^ CL0S NG ?ATEk: Ads ™Y be accepted up to the 18th of the month two months prior to
ELECTRONICS ZS Addr6SS y°Ur letter t0 THE ADVERTISING MANAGER,

FOR SALE
PROJECT REPAIRSHaving trouble get
ting your EA/ETI/SC kit to work? Phone 
(03) 749 3480 for estimate or send kit 
to. Hunter, 5 Yatama Crt, Werribee 

3030.
NEARLY 1500 PRINTER BUFFER 
KITS NOW SOLD: Prices start at $39 
for a 256K short form kit. All items ad
vertised are in stock. Dealers enquiries 
welcome. Bulk discounts. Schools, 
Govt, depts, orders accepted. Oh yes!! 
IBM compatible. Australian designed 
and manufactured. Ideal project for user 
groups or students. For a free cata
logue send a 37c stamp to Don McKen
zie, 29 Ellesmere Cres., Tullamarine 
3043.
AMIDON FERROMAGNETIC CORES: 
Large range for all receiver and trans
mitter applications. For data and price 
list and 105X220 SASE to: R. J. & U 
S. Imports, P.O. Box 157, Mortdale 
N.S.W. 2223. N.S.W: Geoff Wood Elec
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza, Vic.: Truscott Electron
ics, Croydon. W.A.: Willis Trading Co 
Perth.
RADFAX: Hires radio facsimile morse 
and rtty program for IBM PC/XT on 
360K 51/4" floppy + Doc. Need CGA 
SSBhf and AEM3500 project. Support 
the author first $30 each + $3 postage 
send orders to 42 Villiers Street, New 
Farm 4005, Qld. Ph. (07) 358-2785

KIT REPAIRS!!
Repairers of all EA, ETI, AEM and
Silicon Chip projects.
Got a problem! Or queries;
Ring any time 9 am-9 pm Mon-Sun.

EEM ELECTRONICS
(03) 401-1393

ò^Dtiecnomcs
...PCB ARTWORK...

PHONE
(02) 639 1252

LASER KITS NOW AVAILABLE
HERE is your chance to build a LASER at the 
lowest possible price. THIS KIT includes 
everything, tube, p.c. board, all wire pre-cut, 
holes drilled, finished case, nuts bolts and 
screws, etc. Price include postage

YOU WILL SAVE HUNDREDS OF DOLLARS
Priced $395, thats low. Ph (08) 296-7464 till 9 
or write to:
LASER OPTICS

for information, 3 Tarnham Road, Seacombe 
Heights, SA 5047

NEW RADIO VALVES: For entertain
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney’ 
Phone (02) 331-3360.
EX-ABC AUDIO TAPES: W wide on 
101/2" Standard metal spool $6.85. 
Robust metal spool $12.85 7" spool 
$2.85. 5" spool $1.25. Post extra. Also 
in stock Ya", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd
ney. Phone (02) 331-3360.
ELECTRONIC COMPONENTS NEW 
$$$$ WORTH on circuit boards. 
Relays, I.C.s, Transistors, Diodes, 2% 
Resistors, Switches, Inductors, Sockets, 
etc, etc. $20 ea. Send $20 for sample 
S.A.E. for details. VIDEO CAMERAS 
Sony $200. FIBRE OPTIC LEADS $10 
(09) 349-9413. P.O. Box 368, 
Mirrabooka, WA 6061

Computer generated 

PCB LAYOUT & DESIGN 
PCB PROTOTYPE 

(Single sided boards only.)

P.H.S. ELECTRONICS
44 Nicholson Street, Mltchelton. Qld 4053 

____________ PHONE: (07) 355 9583

24 HOUR PCB SERVICE
Single Sided.................................... 10c per cm2
Double Sided................................... 12« per cm2

(Minimum 100cm2)

DRILLING.....................................................3« per hole
Send artworks on film or transparency P&P $2.50

AaD electronics
P.O. BOX 25, Ermlngton, NSW 2115

Phone (02) 639 1252

Radko Pim Ltd-
Established 1933

IS THE ONLY COMPANY 
WHICH MANUFACTURES ANO 

SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 

AUSTRALIA 
RING (02) 587 3491 FOR INSTANT PRICES 

24 HOUR TURNAROUND SERVICE

DO YOU WANT TO BE A RADIO 
AMATEUR?

The Wireless Institute of Australia 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A O C P 
and L A.O C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion. IIIPO 
For further information, write to: ■' .)

THE COURSE SUPERVISORS^ 
W.I.A. (N.S.W. DIVISION)

P.O. Box 1066
PARRAMATTA, N.S.W. 2150.

WANTED
WANTED URGENTLY: Circuit dia
grams & any parts for Dokorder reel to 
reels. Phone: (053) 821 351 or 825 034 
and ask for Steve, or Box 894, Hor
sham, 3400.

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & ETI 

Project PCBs
Catalogue 1976-85 (inc components) $2 00

PCBs made to order — 48 hr prototype service 
Bankcard/Mastercard

Acetronics PCBs 
112 Robertson Rd, Bass Hill 2197 

(02) 645 1241

MAINS FILTER COMPONENTS 
New guaranteed manufacturers surplus
CAPACITORS: Philips 0.1 uF 250 VAC $0 60
TOROIDS: Neosid 17-732-22 $2 00
As above wound 10OmH 300w $2 60
TRIACS: 1 DAMP 400Volt T0220 isolated $2.10
VAYRO Technical Services

1 Ivy Court, Mount Waverley, Vic 3149

* IKW CONCEPT FM IM VMlTAK PMJCCTt 
COPPER FOIL TAPE: thin pure copper tape backed 
by special hi-tack adhesive. Current carrying capacity. 5 
amps, FULLY TESTED at 24V 5A. Not recommended for 
mains voltage.
4mm...RRP $8.03 6mm . RRP $9.84 33 metre rolls

GIFFORD PRODUCTIONS
P0 Box 62, St Kilda, Vic 3182. (03) 534 3462

TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 
• REWOUND TO YOUR SPEC
* EXACT REPLACEMENT WINDING
* VINTAGE RADIO A SPECIALITY
* ALL ONE OF TYPES
* ALL QUOTES BY RETURN MAIL 
* RAPID SERVICE
For price quote send details showing physical 
size&numberoftappings(orsend unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS 
P.O. Box 438, Singleton NSW 2330 

(065) 761291

ELECTRONICS ENGINEERING
Respected electronics com
munications and security sys
tems specialist company for 

sale.
Pleasant accessible premises 
fitted for design, construction, 

administration and storage.
Current clients and contracts as
sure on-going turnover. This is 
a rare opportunity to take ad
vantage of over 17 years estab
lishment and goodwill in a field 
where reputations are built on 

performance.
PRINCIPALS ONLY — PLEASE CONTACT
ACCOUNTANT, P.O. BOX 5665, GOLD

COAST MAIL CENTRE. QLD 4217.



Bundles of Books
New Releases...
GETTING THE MOST FROM YOUR 
MULTIMETER
R.A. Penfold BP239
This book is primarily aimed at beginners 
and those of limited experience of 
electronics. Chapter 1 covers the basics of 
analogue and digital multimeters — the 
merits and limitations of each. In Chapter 2 
various methods of component checking 
such as transistors, thyristors and diodes 
are described. Circuit testing is covered in 
Chapter 3, with subjects such as voltage, 
current and continuity discussed.
102 pages $11.00

AN INTRODUCTION TO SATELLITE 
TELEVISION
F.A. Wilson BP195
A well written, comprehensive and easy to 
understand introduction to satellite TV, 
written for both enthusiast/technician and 
the interested lay person. Explains how 
satellite TV works, the equipment needed 
for reception, how to work out antenna 
orientation for your location, correct 
installation and so on. Lots of reference 
tables, formulas for calculations and a 
glossary of satellite TV jargon.
104 pages $12.95

MORE ADVANCED ELECTRONIC
MUSIC PROJECTS
R.A. Penfold BP0174
Intended to complement the first book (BP74) by 
carrying on where it left off and providing a range 
of slightly more advanced and complex projects. 
Included are popular effects units such as flanger, 
phaser, mini-chorus and ring-modulator units. 
Some useful percussion synthesisers are also 
described and together these provide a 
comprehensive range of effects including drum, 
cymbal and gong-type sounds.
96 pages S8.50

MIDI PROJECTS
R.A. Penfold BP0182
Provides practical details of how to interface many 
popular home computers with MIDI systems. Also 
covers interfacing MIDI equipment to analogue 
and percussion synthesisers.
112 pages $11.00

AN INTRODUCTION TO Z80 MACHINE 
CODE
R.A. & J.W. Penfold BP0152
Takes the reader through the basics of micro
processors and machine code programming with 
no previous knowledge of these being assumed. 
The microprocessor dealt with is the Z80 which is 
used in many popular home computers and 
simple programming examples are given for 
Z80-based machines including the Sinclair ZX-81 
and Spectrum, Memotech and the Amstrad CPC 
464. Also applicable to the Amstrad CPC 664 and 
6128.
114 pages $10.00

POWER SUPPLY PROJECTS
R.A. Penfold BP0076
The purpose of this book is to give a number of 
power supply designs, including simple 
unstabilised types, fixed-voltage types, and 
variable-voltage stabilised designs, the latter 
being primarily intended for use as bench supplies 
for the electronics workshop. The designs 
provided are all low-voltage types for semi
conductor circuits. This book should also help the 
reader to design his own power supplies.
96 pages $7.50

ELECTRONIC HOBBYISTS HANDBOOK
R.A. Penfold BP233
A handy data reference book, written especially 
for the newcomerto electronics. Provides data on 
component colour codes, IC families, basic power 
supply circuits, circuit symbols, op-amp 
connections, testing transistors and SCRs, basic 
computer interfaces, morse code and lots more.

$16.00

COIL DESIGN AND CONSTRUCTION 
MANUAL
B.B. Babani BP0160
A complete book for the home constructor on 
“how to make” RF, IF, audio and power coils, 
chokes and transformers. Practically every 
possible type is discussed and calculations 
necessary are given and explained in detail. All 
mathematical data is simplified for use by 
everyone.
96 pages $9.50

CHART OF RADIO, ELECTRONIC, 
SEMICONDUCTOR AND LOGIC 
SYMBOLS
M.H. Babani B.Sc(Eng) BP0027
Illustrates the common, and many of the non-so- 
common, radio, electronic, semiconductor and 
logic symbols that are used in books, magazines 
and instruction manuals, etc. in most countries 
throughout the world.
Chart $4.00

HOW TO DESIGN ELECTRONIC 
PROJECTS
R.A. Penfold BP0127
The aim of this book is to help the reader to put 
together projects from standard circuit books with 
a minimum of trial and error, but without resorting 
to any advanced mathematics. Hints on designing 
circuit blocks to meet your special requirements 
where no “stock” design is available are also 
provided.
128 pages $9.00

□ Please send me the following Babani Books

Name:.....................................................................Phone:...................................

Address:................................................................ P/code:..................................
□ I enclose my cheque/money order for S...................................................
□ Charge my DBankcard DMastercard Dvisa

□Amex with S........................

Credit card No: D  ——————————————

Signature
(Unsigned orders cannot be accepted)
As these books are imported, unavoidable delays may occur. Allow 4 weeks delivery.

EA AUGUST 88

AUDIO AMPLIFIER FAULT-FINDING
CHART
C.A. Miller BP120
A very useful fold-out chart which will guide almost 
anyone in tracking down faults in audio amplifiers, 
systematically and quickly. Includes detailed

IC 555 PROJECTS
E.A. Parr BP0044
Every so often a device appears that is so useful 
that one wonders how life went on before without 
it. The 555 timer is such a device. Included in this 
book are basic and general circuits, motorcar and 
model railway circuits, alarms and noise-makers 
as well as a section on 566, 568 and 569 timers.

$9.50

RADIO AND ELECTRONIC COLOUR 
CODES AND DATA CHART
B.B. Babani BP0007
Covers many colour codes in use throughout the 
world, for most radio and electronic components. 
Includes resistors, capacitors, transformers, field 
costs, fuses, battery leads, speakers, etc.
Chart $4.00

ELECTRONIC SYNTHESISER 
CONSTRUCTION
R.A. Penfold BP0185
Should enable a relative beginner to build, with the 
minimum of difficulty and at reasonably low cost 
a worthwhile monophonic synthesiser, and also 
learn a great deal about electronic music 
synthesis in the process. This is achieved by 
considering and building the various individual 
parts of the circuit that comprise the whole 
instrument as separate units, which can then be 
combined together to form the final synthesiser. 
Printed circuit designs are provided for these main 
modules. Later chapters deal with sequencing 
and some effects units.
112 pages $11.00

Expiry Date......... /.......... /■



EA Directory of suppliers
Which of our many advertisers is most likely to be able to sell you that special 

component, instrument, kit or tool? It's not always easy to decide, because they 
can't advertise all of their product lines each month. Also some are wholesalers 
and don't sell to the public. The table below is published as a special service to EA 
readers, as a guide to the main products sold by our retail advertisers. For address 
information see the advertisements in this or other recent issues.

Note that the above list is based on our understanding of the products sold by 
the firms concerned. If there are any errors or omissions, please let us know.

Supplier State A B c D E F G
All Electronic Components Vic • • •
Altronics WA.NSW • • • • • • •
Acetronics NSW •
Chapman, Lance NSW • •
Dick Smith Electronics All • • • • • • •
Eagle Electronics SA • • • •
Electronic Brokers Vic •
Electronic Component Shop Vic • •
Emona Instruments NSW •
Geoff Wood Electronics NSW • • • • • •
George Brown Group All • • • •
Jaycar Electronics Eastern • • • • • • •
Pre-Pak Electronics NSW • • •
Preston Electronics Vic • • • • •
RCS Radio NSW •
Rod Irving Electronics Vic • • • • • • •
Scientific Devices Vic •
Sheridan Electronics NSW • • • •
Tandy Electronics All • • • • •

KEY TO CODING: D Components
A Kits & modules E IC chips & semiconductors
B Tools F Test & measuring instruments
C PC boards and supplies G Reference books

Electronics Australia Reader Services
"Electronics Australia" provides the following services: 
Subscriptions: All subscription enquiries should be directed to: 
Subscriptions Department. Federal Publishing Co. PO Box 227. 
Waterloo 2017. Phone: (02) 693 6666
BACK ISSUES: Available only until stocks are exhausted Price 
$4.50
PHOTOSTAT COPIES: When back issues are exhausted.
photocopies of articles can be supplied. Price: $4.50 per project 
or $9 where a project spreads over several issues.
PCB PATTERNS: High contrast, actual size transparencies for 
printed circuit boards and front panels are available. Price: $5 for 
boards up to 100 square centimetres; $10 for larger boards. Please 
specify positive or negative.
PROJECT QUERIES: Advice on projects is limited to postal 
correspondence only, and to projects less than five years old.

Back Issues ...................................................

Total price of magazines/photocopies. 
including postage and handling.

'Plt ase make payable to the Federal Publishing Company Pty Ltd 
Mastercard American Express . J Visa t) Bankcard □ Tick

Caro Expiry Date...................

Credit Card No

NAME,

ADDRESS:

Price: $5. Please note that we cannot undertake special research 
or advise on project modifications. Members of our technical staff 
are not available to discuss technical problems by telephone. 
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.
I AYMENT: Must be negotiable in Australia and made payable to 
"Electronics Australia". Send cheque, money order or credit card 
number (American Express. Bankcard. Mastercard, or Visa 
Card), name and address (see form). All prices include postage 
within Australia and to New Zealand.
ADDRESS: Send all correspondence to The Secretary. 
“Electronics Australia". PO Box 227. Waterloo. NSW 2017.
Please note that we are unable to supply back issues, photocopies 
or PCB artwork over the counter

Photostat copies..........................................

No off issues reg x$4.50=$
Cheque'Money Order □ Please lick box to indicate 
method of payment

Signature
(Unsigned Orders cannot be accepted)

ADVERTISING 
INDEX

Acetronics............................... 144
Adeal...............................^'^’113
Adilam Electronics....................117
Altronics...............................60-65
Amalgamated.......................... 143
Amtex Electronics.....................136
Arthrite.....................................143
Captain Communications............ 27
CLC Agencies............................ 27
Control Data..............................85
Current Solutions......................143
Dacos......................................143
Data Electronics................. 58
DCI....................................... "137
Diamond Valley......................... 32
Dick Smith Electronics...................
............................ 3,47-49,103,137
Duet..........................................32
Eagle Electronics....................... 33
EEM Electronics.......................144
Electronic Broker....................... 46
Electronic Component Shop....... 17
Electronic Solutions.... 104-105
Elmeasco.............................. OBC
Emona........................................4
Energy Control........................... 57
Federal Publishing.........................
.................40-41,137,142,145,IBC.
Geoff Wood...............................35
Gifford Productions................... 144
Grace Electronics.....................144
Hawker Richardson....................58
Hi Dap........................... :........127
Hycal Instruments.....................143
Interactive design.....................143
Jaycar.................................. 92-95
John Duval.................... 144
JWD....................................... 144
Kenelec.................................... 23
Le Chapman............................ 139
Marantz................................36-37
MB & KJ Davidson....................115
Micro Control........................... 143
Micro Way.................. 122
NSD.......................................... 79
Procon Software........................ 84
Protei Technology.....................114
Qualité.....................................143
RCS Design........................ 59,139
Ritronics....... 28-29,80-81,132-133
Selectronic Components............. 12
Siemens..................................109
STC Cannon.............................. 13
Stotts........................................ 59
Universal Fibre Optics............... 112
University Paton Instruments...... 85 
Unix..........................................42
VSI......................................... IFC
Wireless Institute......................144
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"Why should YOU subscribe 
to Electronics Australia?
I'll tell you..."
A great many of our readers buy the magazine every month, and 
we re very grateful — it keeps us in business. But I’d like to take a 
few minutes of your time to explain why, if you’re one of those 
people, taking out a subscription helps us even more to provide you 
with a better magazine. Perhaps surprisingly, it also helps save 
some trees. And right now, thanks to a special deal I’ve been able 
to organise, it will save YOU quite a bit of money.

As editor of EA, I know that our 
readers are a pretty bright bunch. Gen
erally you're also reading the magazine 
not just because you’re interested in 
electronics as such, but because you're 
keen to keep up with it for your job. 
That means you're mainly interested in 
finding a magazine that will give you 
the most timely and informative articles, 
at the best possible price.

If you arc a regular reader, 1 don't 
really have to tell you that this is ex
actly what you get with Electronics Aus
tralia. We’ve been striving to give you 
these things for the last 65 years, ever 
since the magazine began. It's made us 
the Aussie electronics magazine with by 
far the largest paid circulation and read
ership.

But because you are pretty intelligent 
people, you naturally tend to be a bit 
skeptical of ads trying to talk you into 
plunking down your hard-earned cash 
for 12 months or more in advance, by 
taking out a subscription. Fair enough.

Let’s be honest. People who take out 
a subscription really do help us quite a 
lot, as well as themselves. That’s why 
I’ve asked our marketing people to let 
me try to explain it all to you. I’ve also 
persuaded our management to let me 
offer you a special low subscription 
price, for a limited time.

Right now, there's an excellent reason 
to subscribe: Instead of paying the cur
rent news stand price of $48.40 for 11 
normal issues plus the annual digest, a 
12-month sub will bring them to you for 
ONLY $30 - INCLUDING POSTAGE! 
That's a saving of $18.40, or over 38%. 
But hurry, this offer is limited.

How can we afford to give you such a 
cut? I’ll let you into a secret. For every 
reader who takes out a subscription, in

stead of buying the magazine off a news 
stand, that’s roughly one LESS copy of 
the magazine we have to print.

Sound crazy? I can assure you it’s 
true. For every magazine we sell on the 
news stands, on the average we have to 
print and distribute 1.9 copies. Because 
of the wastage in Australia’s far-flung 
distribution system, it’s almost impossi
ble to achieve a better sales percentage 
than this for news-stand sales — at least 
for special interest magazines like EA, 
appealing to a relatively small propor
tion of the population. With smaller 
magazines again, it’s even worse.

So for every 10 copies we sell on the 
stands, 9 extra copies must be printed 
and sent out — only to be wasted. You 
can imagine what this does to our costs 
(and the world’s trees).

But for every copy we send to a sub
scriber, we only have to print just that 
copy. There’s no wastage at all — it’s 
100% efficient. Buy a sub and save a 
tree!

With a subscription sale there’s no re
tailer’s profit margin extracted either, of 
course. As a result, there’s a double 
saving — and we can afford to pass 
these savings on to you, in terms of a 
significantly lower subscription price.

Another simple reason for subscribing 
is the convenience. It gets you the 
magazine delivered right to your home 
or office, without any hassles and gen
erally at least two or three days before 
it hits the news stands.

You’re also protected against rises in 
the magazine’s cover price, at least for 
the duration of your subscription. Like 
everything else our costs seem to rise all 
the time, so price rises are inevitable 
every so often . . .

That’s not all, though. By subscribing

Jim Rowe, EA’s managing editor

and helping to lower our costs, you also 
make it possible for us to plough more 
back into the magazine, in terms of im
proving its resources. So you’re actually 
helping us to provide YOU with a bet
ter magazine, in the long run, as well as 
getting it at a better price. We all win!

Incidentally we really do value our 
loyal subscribers — we regard you as 
part of EA’s “family”. So much so that 
from now on, we’ve decided to offer all 
of our subscribers a “family discount" 
of 20% on things like binders and EA’s 
own one-shot books. Io say “thanks 
for your continued support . . .

By the way, if you had a sub in the 
past and had trouble with late copies, 
things are a lot better nowadays. I’m on 
the subs list myself, to monitor things, 
and apart from the odd exception 
they’ve been arriving pretty consis
tently. We’re working hard to make it 
even better.

Well, have 1 convinced you to try 
subscribing? If I have, please take out a 
sub NOW. by filling out the coupon in 
this issue and sending it in with your 
payment.

And if you should have AN> prob
lems with your sub. let me know.



CHECK THE FEATURES!
6" 2kV

CRT
17ns Internal

Rise Time Illuminated 
Graticule

20 Range 
Timebase 
0.2ps to 
0.5s/div.

Versatile Triggering 
with T.V. Sync Filter

TRACE 
ROTATOR

INPUT

SWEEP TIN//DIV

position'

VARIABLE
VOLTS/DIV

LEVEL SLOPE 
PULL AUTO

POSITION 
PULL 5X MAG

POSITION

OU/,

COMP. 
TEST

VARIABLE 
VOLTS/DIV

CAL

INPUT

'1

Built In race 20MHz
Component Rotation Bandwidth 

Tester _____________
(Trace shows

Zener Diode test)

Two Channels 12 
Ranges 1mV (with 
magnifier) to 10V

1mV Max j I 
Sensitivity

CHECK THE PRICE!

Multi
mode A, 
B, A+B, 
A-B etc

Dual Trace 20MHz/1mV
Wbnly ex-stock at this prices. Probes extra. Quantity discounts available.

$740* ex tax 
$890* inc tax

21 
flew* 

1907-1988

ELMEASCO
Instruments Pty. Ltd.
Incorporated in N S W

NEW SOUTH 
WALES
18 Hilly Street, 
MORTLAKE 
P.O.Box 30, 
CONCORD 
NSW 2137
Tel:
(02) 736 2888
Fax'
(02) 736 3005

VICTORIA
12 Maroondah 
Highway, 
RINGWOOD 
P.O.Box 623, 
RINGWOOD 
VIC 3134
Tel:
(03) 879 2322
Fax'
(03) 879 4310

QUEENSLAND 
192 Evans Rd, 
SALISBURY 
P.O.Box 274 
SALISBURY 
QLD 4107 
Tel: 
(07) 875 1444 
Fax: 
(07) 277 3753

S. AUSTRALIA
241 Churchill 
Rd,PROSPECT 
P.O.Box 154 
PROSPECT 
SA 5082
Tel:
(08) 344 9000

(08)269 6411

W. AUSTRALIA
32 Teddington 
Road, Victoria 
Park, W.A. 6100 
Tel: 
(09) 470 1855 
Fax : 
(09) 470 3173

Talk to your local Elmeasco distributor about Aaron
John Pope Electrical (062) 80 6576 • J Blackwood & Sons (062) 80 5235

• George Brown (062) 80 4355
N.S.W, Ames Agency 699 4524 • J Blackwood & Sons» George Brown 519 5855 
Newcastle 69 6399 • Auto-Catt Industries 526 2222 • D.G.E. Systems (049) 69 1625 
• W.F.Dixon (049) 69 5177 • Ebson 707 2111 » Macelec (042) 29 1455 • Novacastrlan 
Electronic Supply (049) 62 1358 • Obiat Pty Ltd 698 4776 • Petro-Ject 569 9655 
• David Reid 267 1385 • Digitel 709 6511 • Geoff Wood 427 1676
N,TERRITORY J Blackwood & Son (089) 84 4255, 52 1788 • Thew & McCann (089) 84 4999 
QUEENSLAND Auslec (07) 854 1661 • G. Brown Group (07) 252 3876
• Petro-Ject (075) 91 4199 • St Lucia Electronics 52 7466 • Cliff Electronics 341 4655
• L.E.Boughen 369 1277 • The Electronics Shop (075) 32 3632
• Thompson Instruments (Cairns) (070)51 2404 • Nortek (Townsville)(O77) 79 8600 
S.AUSTRAUA Protronics 212 3111 • Trio Electrix 212 6235 • J Blackwood & Sons 46 0391 
• Petro-Ject 363 1353
TASMANIA George Harvey (003) 31 6533 (002) 34 2233
VICTORIA Radio Parts 329 7888 • George Brown Electronics Group 878 8111
• G.B. Telespares 328 4301 • A.W.M. Electrical Wholesalers • Petro-Ject 419 9377
• J Blackwood & Sons 542 4321 • Factory Controls (052) 78 822 • Mektronics Co 690 4593 
• Truscott Electronics 723 3094
W AUSTRALIA Atkins Carlyle 481 1233 • Dobbie Instruments 276 8888
• Protronics 362 1044


	Computers & history

	Video longevity

	Computer simulation

	New Pioneer shelf hifi system includes CD player

	Integrated Home entertainment package

	Two new Tannoy speakers

	Home video arcade


	Super VHS video is on the way

	How it's done

	The down side

	New Horizons

	in Television

	Public television

	Closed circuit TV

	Satellite reception

	THE ELECTRONIC COMPONENTS SHOP

	TIPS $5.00


	IC’s

	PCB

	SWITCH



	Fairchild's farewell

	by PAUL

	SWART

	Who was there

	The “roast”


	Sony's new ICF-SW1S system

	How it went

	Instruments

	Jack Ferry and his tape recorders

	RED HOT

	BARGAINS!

	“NO BRAND” DISKS!

	METEX

	M-3650

	MULTIMETER

	Why a tingle?

	But is it safe?

	Testing it


	Silicon Valley NEWSLETTER.

	Effort going into neural networks

	New etcher for sub-micron silicon

	Tandy had outside help with erasable CD

	VLSI and Hitachi to share ASIC know-how

	Sematech gets green light

	Do computers play any part in your life?

	NEWS

	REVIEWS

	TUTORIALS




	This man isn’t a

	computer expert,

	yet he chose a UNI-X

	CompuPak

	kit - and

	assembled it

	in one night!

	MOZART

	SCHUBERT

	ROSSINI



	Ready, Set, Go!

	Selecting a format

	Looking for talent

	FOOTNOTE


	DICÌC7SMITH

	The “odd” ones

	Ramtron signs six year agreement with ITT

	Vintage radio on Viatel

	Laser pulses monitor chemical reaction

	News Highlights

	Export order for locally designed grid antenna

	Monorail to use Australian radio modems

	Bell Laboratories demonstrates neural network

	Signature verification device

	Solar array for space telescope



	Dual Serial Port & Printer Port Kit.

	PRODUCT CODE EC-452

	News Highlights

	Nitrogen benefits CD manufacture

	Australian directory on a single CD-ROM

	Stotts <



	Stereo Mixers At Low Import Prices

	A 2550 $199.00

	PHONEORDER TOLL FREE ALTRONICS 008 999 007 ■


	Altronics Kits Cost More

	K2532 $24.95

	50MHz Low Cost

	Frequency Meter

	Studio 200 Stereo Control Unit



	K2565 $12.00

	K5015 $229

	Speech Synthesizer



	$85.00

	K 2515 $299.00

	PHONEORDER TOLL FREE ALTRONICS 008 999 007

	s*\vec°*'«\ Super Low Price on Famous EA 8 Sector Alarm System Kit

	24V To 12V DC Converter


	K 3255 $59.00


	K4370 $129.00

	Laboratory	el Jin

	PHONEORDER TOLL FREE ALTRONICS 008 999 007




	Full circuit details

	Power from an IC

	The Philips TDA1514A

	Performance plus

	The circuit


	Field strength meter for TV

	What it does

	How it works

	Construction

	Coil Winding

	Setting it up

	PARTS LIST

	Final assembly

	Using it

	If price is important...

	ROD IRVING ELECTRONICS



	Universal "Real World" interface for PCs -1

	I/O provisions

	Expansion

	Addressing

	SPECIAL OFFER

	REMOTE SWITCHING UNITS


	PRECISION DC/AC CALIBRATION SOURCE EXAMINER SERIES 3001”


	Low cost capacitor meter

	by BARRY KAULER

	Construction

	Adjustment

	Packaging

	PARTS LIST

	Auto electronics

	Circuit theory

	Using the scope

	Circuit & Design Ideas

	TTL-RGB to composite video converter

	Dimmer for torches

	Sump/bilge pump controller

	High pass filter for TV

	AUGUST SPECIAL $1.50 per pair SAVE $2.00

	AUGUST ONLY $5.95

	SAVE $3.00

	WAS $39.95

	12V CAR ANALOGUE CLOCK ’ MOVEMENT

	NOW ONLY $29.95

	AT LAST ■ Probe Cases


	Capacitor Pack

	Digital Alarm Thermometer/Clock

	WAS $27.95 SAVE $8

	SAVE $8 ONLY $21.95

	JAYCAR/SILICON CHIP EXCLUSIVE KIT

	LOW COST CAPACITANCE METER

	GUITAR PRACTICE AMP

	UNIVERSAL POWER SUPPLY

	WIRELESS DOORBELL

	IT ELECTRONICS

	VADER VOICE




	GRAND AUSSIE HOBBY

	OFFICIAL ENTRY FORM:


	ELECTRONICS CONTEST!

	Inductance

	Capacitance

	Unwanted resistance

	L-C interaction

	Frequency in Hertz

	Finding the frequency

	A tuned circuit

	Changing stations

	$9250

	>109

	Mini Mixer (June AEM)


	$2990

	$2995

	ONLY $1 495

	Now$495

	now *29“

	*249

	«21»

	ELECTRONICS

	Toshiba develops 2 million-pixel CCD sensor for HDTV

	Progress in LCD, plasma displays...

	Gas arresters and metal oxide varistors

	Siemens. A higher technology


	Australian firm develops new EL technology

	Local breakthrough

	13



	5 New I & D

	Products

	New LCD in portable PC

	LCD modules

	Hand-held scanner

	Colour video copy processor

	“Super bright’’ LEDs

	Optoelectronic devices

	LCD displays with

	LED backlighting

	Larger 2 x 16 LCD

	Vacuum fluorescent displays

	LARGE CHARACTER DISPLAYS

	INTERACTIVE DISPLAYS

	uses magnetised discs

	Op toelectronics

	by DR. CHRIS GIBBINS

	Millimetre waves

	Fade margin

	Foundation for systems

	Two main analyses

	Snow and fog

	Gas flares

	Future work

	JRaidlio

	by PETER LANKSHEAR

	The UX280 arrives

	Unsuccessful rival

	An eventful year




	Tandy CPA-1000 phone call printer

	• EQUAL TO LCOA • LOWER COST

	Semiconductor Devices

	3 — The Bipolar Transistor

	Motorola unveils 88000 microprocessor family

	IM-bit DRAM

	Opto isolators

	TI announces fastest floating

	NewProducts

	Socket for surface mount ICs

	Improved PC compatible

	Butane-powered heat tools

	PLCC extraction tool

	Catalog update

	Photoplotter service

	RF spectrum analyser

	Line scan camera, combined video camera

	Power conditioners

	20MHz oscilloscope

	Linear plug screw connector

	E/EEPROM programmer

	Ferro-resonant power supplies

	RS-232 matrix connector

	RF chokes

	PHONE!

	807 8483

	DCI



	Interested in joining the staff of EA?

	VZ 300 expansion

	Low Distortion Oscillator

	Replacement transformer

	DOWN

	SOLUTION FOR JULY

	Federal Publishing Book Sales, Waterloo NSW 2017




	EA MINI A 3S

	MA1000 MEGABIT EPROM PROGRAMMER

	MONTHLY SPECIALS

	(03) 887 0760

	B&C PROM PROGRAMMERS

	DACOS PTY LTD

	FIX-A-KIT


	AVAILABLE NOW

	Give us a try

	LINTECH PTY LTD PH: (03J 877 1622

	FAX: (03) 878 7085


	QUALITEC LTD

	>

	AMALGAMATE! NSTRUMBiT CO. P/L 7/21TEPKO RD, TERREY HILLS, NSW 2084. PH: (02) 4501744.

	FAX: (02) 450 2962

	...PCB ARTWORK...

	Dual Trace 20MHz/1mV

	$740* ex tax $890* inc tax





