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How to beat the high cost 
of cheap meters.

You get what you pay for.
So get the Fluke 70 Series.

You’ll get more meter for your money, 
whether you choose the affordable 73, 
the feature-packed 75 or the deluxe 77.

All of them will give you years of 
performance, long after cheaper meters 
have pegged their fishhook needles for 
the last time.

That's because they’re built to last, in­
side and out. So they’re tough to break. They 
don’t blow fuses all the time. You don’t 
even have to replace batteries as often.

And they’re backed by a 3-year warranty. 
Not the usual 1-year.

Of course, you may only care that the 
world-champion 70 Series combines digital 
and analog displays with more automatic 
features, greater accuracy and easier opera­
tion than any other meters in their class.

You may not care that they have a lower 
overall cost of ownership than all the other 
“bargain” meters out there.

But just in case, now you know.
FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS.

|FLUKE|

ELMEASCO Instruments Pty. Ltd.

FLUKE 73
Analog/digital display 

\folts, ohms, 10A, diode 

'est__________________  
Autorange

FLUKE 75
Analog/digital display 

\tolts. ohms, 10A, mA, 
diode test____________  

Audible continuity

FLUKE 77
Analog/digital display 

Volts, ohms, 10A. mA 
diode test____________ 

Audible continuity

0 7% basic de accuracy 

2000+ hour battery life 

3-year warranty

Autorange/range hold 

0.5% basic de accuracy 

2000+ hour battery life 

3-year warranty

Talk to your local Elmeasco distributor about Fluke

• A.C.T, 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
• Novacastrian Electronic Supply (049) 62 1358 • Obiat Pty Ltd 698 4776 • Petro-Ject 569 9655 • David Reid 267 1385
• Selectroparts 708 3244 • Geoff Wood 427 1676

"Touch Hold" function 

Autorange/range hold 

0.3% basic de accuracy 

2000+ hour battery life 

3-year warranty

• 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 • Nortek (Townsville) (077)79 8600 • L.E.Boughen 369 1277 • The Electronics Shop (075) 32 3632
• Thompson Instruments (Cairns) (070)51 2404

• S,AUSTRALIA Protronics 212 3111 »Trio Electrix 212 6235• Industrial Pyrometers 352 3688• J Blackwood & Sons46 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 8222 • Mektronics Co 690 4593
• Truscott Electronics 723 3094



(Advertisement)

Coming 
next month 

in

Low cost 
line filter
Even the simplest power line 
filters are now surprisingly 
expensive. Here's the design 
for an easy-to-build unit that 
provides improved protection 
against noise and spikes, but 
will cost you less than half the 
price of commercial units. Great 
for your computer or hifi 
system!

Music tuner
Wouldn't it be great to be able 
to tune your guitar, piano or 
other instrument quickly and 
accurately, without any 
hassles? Our new music tuner 
does just this - yet it's easy to 
build, pocket sized and much 
cheaper than comparable 
commercial tuners. You can 
use it as a pitch reference, 
too...

TV field 
strength 
meter
Setting up a TV antenna 
system for the best results can 
be a tricky and tedious 
business. Here's a project 
designed to take away the 
guesswork and frustration, 
especially for those who want 
to do the job professionally.

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

KIT COMPUTER REVIEW
Reprinted in part from the 
December 1987 issue of

By Jim Rowe Electronics Australia’,
by arrangement.

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 
umped 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 1 
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 turn 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.

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.



This man isn’t a 
computer expert,

yet he chose a UNI-X 
CompuPak 

kit - and
assembled it

in one 
night!

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 
supply.

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

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

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

available.

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.

Uni-x contains a NEC *V2n 
manufactured by Sony. 2, V2°'

s a V20 running a’
Will outrun an 80Wrunng 

at the same 
Prov^ a

PodormanM “en TÌ ““"danl
th. V20°^^,™^

Petit
ji... iu....^tui> The Uni-x
is fastest overall, providing a 50 per [ 
cent boost over the Technology Inter- ; 
face due to the V20.

delivered with a Uni-x is

As you^might ■««>«•«» 
self uni-x comes up trumps ® J”* 
cost and relatively high performance

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

640K Installed, 
4.77/10MHz, plus V-20 
chip (very fast!)

□ Colour graphics adaptor 
card.

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

Ring PATRICK SIMONIS 
(07) 356 7866 right now.

CompuPak
I Division

Specifics.

component DMA controller

se^
, .educe costs

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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pocket 
TV sets

Will pocket and other baby TV 
sets finally take off, now that the 
new colour models have arrived? 
Thomas E. King explores the 
possibilities in our story starting 
on page 12.

Projects to build
Our construction projects for you 
this month include an easy to 
build 2-chip FM radio, a 
multi-mode video graphics card 
for PC-AT computers and 
compatibles (using only 4 
chips!), and of course our special 
1988 Deluxe Crystal Set!

Test & Measuring 
feature
This month's special feature on 
T&M includes an interesting 
story on how a microcomputer 
can be used for more effective 
temperature compensation of 
crystal oscillators (page 103), 
also a review of Leader's new 
LCD-readout digital scope/DMM 
(page 106).

ON THE COVER
EA's production editor Carmel 
Triulcio tries out our new 1988 
Deluxe Crystal Set, and 
experiences for herself the 
fascination of “pulling in the 
stations” using a 1920's style 
radio - see page 66. (Photo by 
Helmut Mueller)

Features---------------------------------------------------
16 A “PIPE ORGAN” WITHOUT PIPES Challenging traditions...
20 THE COLOURFUL HISTORY OF MAGNETIC RECORDING 1898 - 1988
28 GRASPING GAAS Basics of gallium arsenide technology
52 RECORDING AUSTRALIA'S ORAL HISTORY - Part 2

120 VINTAGE RADIO Start of an exciting new regular column!

Entertainment Electronics_________
8 WHAT'S NEW IN ENTERTAINMENT ELECTRONICS Video, audio

12 A POCKET FULL OF TELEVISION? The latest tiny colour sets
36 COMPACT DISC REVIEWS: Mozart, Tchaikovsky, Guitar Classics

Projects and Technical------------------------
46 THE SERVICEMAN More merry dancing with old CTV sets
58 CIRCUIT & DESIGN IDEAS Battery indicator, combination lock
66 1988 DELUXE CRYSTAL SET Special Bicentennial project!
80 2-CHIP FM RADIO Low in cost, easy to build too...
88 MULTI-MODE VIDEO GRAPHICS CARD Uses only four chips
94 NEW 30W/CHANNEL STEREO AMPLIFIER Design considerations
98 KIT TEACHES BASIC MICRO INTERFACING Locally developed!

103 TEST & MEASURING FEATURE: Micro compensates xtal oscillator
106 TEST & MEASURING FEATURE: Leader's new portable DMM/scope
110 TEST & MEASURING FEATURE: Digital scope has inbuilt printer
114 TEST & MEASURING FEATURE: The lastest T&M products
124 INTRODUCTION TO HIFI - 19 Amplifiers & loudspeakers
130 DESIGNING COMMON EMITTER AMPLIFIERS Basic theory
138 SOLID STATE UPDATE 2 A stepper motor IC, new LED arrays

News and Comment------------------------------
6 LETTERS TO THE EDITOR Low dist. oscillator, speaker book...
7 EDITORIAL OK, I was wrong - but accidents do happen!

32 FORUM More on the nanofarad, the billion - and the jar!
50 SILICON VALLEY NEWSLETTER Defence projects and secrecy
56 FRANKLY FRANK From distant lands and misty climes
38 NEWS HIGHLIGHTS Semi laser emits visible light

134 NEW PRODUCTS Aerosol sprays, PC-based CAD systems
140 INFORMATION CENTRE Answers to readers' queries, puzzler

Departments-------------------------------------------
3 COMING NEXT MONTH 142 50 AND 25 YEARS AGO

122 BOOK REVIEWS 144 MARKETPLACE
142 EA CROSSWORD PUZZLE 141 NOTES AND ERRATA
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Letters to 
the editor

Low distortion oscillator
I thought I’d drop D.E. Graham of 

Wembley Downs, WA, and N.V. of 
Parramatta a supportive line, through 
your column.

They are not alone in experiencing 
that frustrating problem with the fre­
quency calibration of the Low Distor­
tion Oscillator. I’m experiencing the 
same characteristics as D.E.G. de­
scribed, in his letter to you published in 
the November 1987 issue. My kit was 
also from the same supplier. I checked 
the “pot” for linearity and tracking be­
fore installing and it was OK. I’ve also 
done the same work around as D.E.G.

I didn’t like your comment (infer­
ence) that you “doubt if it could have 
been fitted with a antilog pot (i.e., 
prototype), or there would have been 
many more complaints beside yourself 
(D.E.G.) and N.V.”.

Surely a bit of maths (haven’t had 
time yet to do it) would resolve this 
without the above hypothesis being 
offered; the two events — given human 
nature — aren’t that strongly linked.

Enough of this brickbat — please put 
my letter in the same file as N.V.’s and 
D.G’s — maybe the file will get bigger.

Len Bray, 
Aranda, ACT.

Comment: Thanks for writing, Len. My 
earlier comment wasn’t meant to be 
rude, just an observation. We’ve had 
further discussions with the kit supplier 
concerned, as all the problems with this 
project do seem to have been with their 
kits. The only conclusion we can reach 
at present is that one batch of pots may 
have had a subtly different 
resistance/rotation law, or perhaps a dif­
ferent angular rotation range (perhaps 
30QP instead of 27(F).

All we can suggest is that if you have 
this calibration problem, try judicious 
changes to the values of the series and 
shunt resistors associated with both sec­
tions of VR5.

Electrostatic speakers
I fear that your review of the book 

‘Electrostatic Speakers Design and Con­
struction’ (EA Jan 88) seriously mis­
leads readers. While the book goes into 
great detail about building the actual 

speaker panels, the lack of information 
on building the driver transformers and 
supply circuitry stops it being ‘an invalu­
able guide to those who would like to 
try their hand at making electrostatics’.

The author suggests making measure­
ments on an existing transformer to see 
if it is suitable, but where does one find 
a selection of transformers to make 
measurements on, remembering that the 
transformer must have a frequency re­
sponse up to 20kHz, be of suitable 
power rating and turns ratio, and be in­
sulated for a safe WORKING voltage in 
excess of 4kV? The latter feature, so 
necessary for safety, is not mentioned! 
The high voltage supply shown is in 
error, producing 325V, not the 9kV 
claimed.

Looking at the design of the panels 
themselves, these should work, but the 
diaphragm material chosen will produce 
strong and intrusive resonant peaks, and 
the radiation pattern will be very poor.

I write to warn readers that building 
electrostatic speakers on the basis of 
this book is likely to result in frustration 
and disappointment. I am a great fan of 
the things, having been experimenting 
with them for the past ten years, but 
only now do I feel that I know enough 
about them to be able to build ones that 
equal the best commercial speakers.

Steven Robinson, 
Lane Cove, NSW.

Comment: Thanks for the reaction, 
Steven. There is some information on 
sourcing components in the book, but 
of course this isn’t of much use in Aus­
tralia as the book is of US origin. Why 
not send us details of your own design, 
to give readers the benefit of your ex­
perience?

Sulphation
Following up on the letter from Greg 

Clitheroe (EA March 1988) on the sub­
ject of sulphation in lead/acid accumula­
tors, the description given by Greg is 
basically correct.

A fully-charged battery has a positive 
plate of lead dioxide and a negative 
plate of lead, both in finely-divided 
form. On discharge, the negative plate 
reacts with the sulphate ions of the 
sulphuric acid electrolyte to give lead 
sulphate, whilst the lead dioxide is re-
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duced to lead on the positive plate and 
water is generated at the same time. 
When fully discharged, the negative 
plate is now finely-divided lead sul­
phate, the positive plate is fine lead and 
the electrolyte is weaker.

When we re-charge the battery, all 
this is reversed. We pass a current 
through the battery and electrolyse the 
water in the weakened acid, producing 
hydrogen at the negative plate and oxy­
gen at the positive plate, both in a ‘nas­
cent’ or very reactive form. The hydro­
gen reacts with the lead sulphate to pro­
duce lead on the plate and more 
sulphuric acid in the electrolyte. The 
oxygen re-generates the lead dioxide on 
the positive plate.

However, if the battery is left in a dis­
charged state for some time, a new 
problem occurs. Lead sulphate is very 
slightly soluble in sulphuric acid. It will 
dissolve and slowly re-crystallise on the 
negative plate, but this time in large 
crystals which do not react easily with 
the hydrogen during the charging pro­
cess. This re-crystallising is also helped 
by the normal day-to-day temperature 
fluctuations, as the lead sulphate is 
more soluble at higher temperatures. 
Another problem is the mechanical ef­
fect of the growing crystals, which tends 
to loosen portions of the plate material.

This change from finely-divided lead 
sulphate to big crystals in a partially or 
fully discharged battery is the process 
generally called ‘sulphation’.

What can be done about it? Once it 
has occurred, it is almost irreversible. 
Certainly any mechanical damage can­
not be repaired. A very long, very slow 
trickle charge may restore a little ca­
pacity but this will only put off the evil 
day for a short time.

Prevention is the only way. Keep the 
battery fully charged at all times. Even 
a partly discharged battery will undergo 
some sulphation. If the battery is to be 
left unused for a time, regular top-ups 
of charge or a very small trickle charge 
is necessary, because internal leakage 
will gradually discharge the battery, 
even if it is disconnected. A figure as 
high as 1% of charge per day has been 
quoted for this.

As a matter of interest, during WW2 
batteries were almost unobtainable and 
all sorts of things were tried to restore 
them. I recall an article being pub­
lished, in ‘Radio and Hobbies’ I think, 
which suggested replacing the sulphuric 
acid electrolyte with sodium solution 
(Glauber’s Salts) and trickel charging. 
This resulted in sodium hydroxide being

Continued on page 145

Editorial 
Viewpoint

OK, I was wrong - but 
accidents do happen!

You wouldn't read about it! Except that you did, of course, and I had writ­
ten it.

You may have noticed the one page story/advert I wrote recently, explain­
ing why subscribing really benefits readers as well as the magazine (see page 
146). Near the end I made the rather rash statement that past problems with 
deliveries of subscription copies had been fixed. This was based not only on 
assurances from our distribution people, but on my own experience over the 
last 8 months or so, getting copies sent to my home as a dummy subscriber. 
And they certainly had been arriving reliably and on time.

I suppose it was tempting fate. You can guess what happened (although if 
you're one of our subscribers, you won't have to guess - you'll know, and 
only too well).

That's right: the very first issue that carried the claim was April, and 
Murphy's law struck with a vengeance. First there were delays in binding the 
issue, because it was so fat with the big Rod Irving catalog inside. Then our 
subscriptions mailing people ran out of the right envelopes, and the subscrip­
tion copies were held up until new ones could be obtained. The nett result 
was that pretty well all of our subscribers received their copies much later 
than usual. It was a disaster!

Needless to say, subscribers old and new were anything but amused by this 
irony. Some became quite irate, in fact, but I can hardly blame them. I 
wasn't too amused myself at having been made a liar, and so soon. And as 
I'd been the one rash enough to make the claim in the first place, it was only 
fair that people rubbed my nose in it.

So to all of our loyal but justifiably annoyed subscribers, please accept my 
sincere and abject apologies for the delay in getting your April copy to you.

All I can say is that we've had a thorough post-mortem into how the foulup 
occurred, and I'm fairly confident that it shouldn't happen again. We'll cer­
tainly be working hard to try and make sure it doesn't - that I can assure 
you.

Our subscribers really are the last people we want to upset, because as I 
explain in my little spiel, subscriptions help us to reduce costs and provide a 
better magazine. That's why we're making the current offer of a 12-month 
subscription for only $30, including postage. Despite the April kerfuffle, I 
really do believe that this is still an excellent offer (and one that we won't be 
able to maintain for long).

So if you do like what you're seeing in EA nowadays and you appreciate 
the effort we're putting in to make it even better, please forgive our occa­
sional trespass and instead give us your support, in the most practical way of 
all: by subscribing.

ELECTRONICS Australia, June 1988 7



What’s New In

Entertainment Electronics

New Panasonic digital VCR, full VHS camcorder
Panasonic has released a new digital 

VHS video cassette recorder, the NV- 
D48, featuring the ability to open up a 
second small area within the playback 
picture, and watch a normal TV picture 
simultaneously. Alternatively the ma­
chine can store and display up to three 
still pictures, again within the main pic­
ture.

Other features of the NV-D48 include 
four video heads for very clean slow 
motion (from 1/25 to 1/5 normal), a 
digital bar-code programming scanner 
with LCD display and infra-red coupling 
to the VCR, cordless remote control 
and synchro-edit control button for con­
venient editing. RRP is $1429.

Also just released by Panasonic is the 
NV-M7A full-size VHS camcorder. This 

offers a high-resolution CCD image sen­
sor with 10-lux sensitivity, HQ record­
ing for high resolution recording, a 
flying erase head for the cleanest possi­
ble editing and scene transitions, 
Panasonic's ‘Piezo’ autofocus system, 
6:1 power zoom with F/1.2 aperture, 
auto date recording and two-step high 
speed shutter (1/1000, 1/500 sec) for 
crisp shooting of rapid action.

The NV-M7A also has an optional 
character generator unit which can add 
insert/superimpose captions, titles and 
other alphanumeric data on pictures 
being recorded. RRP of the basic NV- 
M7A is $3699.

Both products are available via nor­
mal Panasonic stockists.

Agreement reached on 
8mm ‘hi-band’ format

Aiwa, Canon, Fuji Film, Hitachi 
Maxell, Konica, Matsushita, Sanyo, 
Sony and TDK have announced that, 
following technological development in 
this area, an agreement has been 
reached on specifications for an 8mm 
‘Hi-band’ VCR recording format.

This format is intended to meet the 
growing needs for the recording and 
playback of high-resolution, quality pic­
tures in the 8mm format. It will be 
offered as an optional format to the cur­
rent 8mm video format, much in the 
same way that the PCM audio system is 
offered as an option.

The new 8mm ‘Hi-band’ format will 
be submitted for filing to the Electronic 
Industries Association of Japan (EIAJ), 
the body which had been charged with 
administrating format related issues.

Sony announces ED 
Beta high-quality 
picture for PAL

Sony has announced another develop­
ment of the Beta Format, by introduc­
ing ED Beta 625/50 for PAL countries, 
a PAL/SECAM version of the previ­
ously introduced ED Beta (NTSC- 
525/60).

The ED Beta (NTSC-525/60), the first 
half-inch home use VCR to employ 
metal particle tape, achieves five hun­
dred lines of horizontal resolution and 
features a high signal-to-noise ratio 
through enlarged deviation. The format 
produces high picture quality with re­
duced jitter by using a newly- 
developed tape stabiliser, and improves 
picture quality after editing by adopting 
a separate luminance and chrominance 
(Y/C) input/ouput signal method. In 
North America and Japan, the ED Beta 
(NTSC-525/60) has already earned a 
considerable reputation, especially 
among the most demanding videophiles.

For PAL countries, the newly- 
developed ED Beta 625/60 system in­
cludes all the features of the ED Beta 
(NTSC-525/60) described above. It is 
also compatible with SEC AM.
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Toshiba introduces new 
4" LCD colour TV

To date, large-screen liquid crystal 
CTVs have been a rarity, due to the in­
herent difficulty of manufacturing large­
sized liquid crystal display (LCD) 
panels. However, Toshiba has suc­
ceeded in mass-producing 4" full-colour

Sound FX - the library’
A new series of digitally recorded 

sound effects is now available as a 25 
Compact Disc set. “Sound FX - The 
Library” comprises thousands of sound 
effects, many once considered impossi­
ble to find, and all produced naturally - 
not sampled - with the highest digital 
and recording technologies.

The critical demands of radio, televi­
sion, film, video and studio production 
industries for quality and realism have 
been met with this collection of over 25 
hours of sound effects. Utilising the 
most advanced techniques of digital

CD Video delayed
The market release of CD Video now 

seems unlikely until later in the year, 
according to overseas reports. The rea­
sons for the delay are not clear, but 
may be due to difficulties in taking both 
discs and players into full mass produc­
tion.

LCD panels by utilising the company’s 
aggressive R&D activities and long ex­
perience in this field. Toshiba’s LCD 
panel incorporates the active-matrix- 
type LCD, which means that there is a 
thin film switching transistor (TFT) at 
each of the picture elements (pixels). 
The new 4" screen is composed of 
105,600 pixels.

Toshiba has released a new portable 
colour TV receiver in Japan, the LZ- 
400D. This utilises a backlight, so that a 
bright, high-quality and high-contrast 
image can be realised even in sunny 
conditions. In addition, the angle of the 
screen can be freely adjusted from hori­
zontal to vertical position. The new liq­
uid crystal CTV consumes only 4.9 
watts and can be powered by AC adap­
tor, batteries (dry or rechargeable) and 
car batteries. It weighs only 700 grams.

recording and mastering, it is claimed to 
supersede the many packages of CD 
sound effects that contain analog sounds 
from vinyl disc or that are simply weak 
electronic samples mimicing real life.

Developed by Valley Recording, this 
comprehensive library of sound effects 
is totally new, with all sounds recorded 
under optimum conditions in 1987. In 
addition, it is apparently the first sound 
effects library to embody the technology 
of O.R.T.F., Stereo-Sphere and M.S. 
audio advances for precise control of 
playback parameters. Depth, presence, 
dimension and stereo imaging can be 
easily altered. Moreover, the flexibility 
of this digital format coupled with a 
number of controlled edit points allow 
the engineers and producer full latitude 
and creative freedom in making their 
own precise effects for the most com­
plex requirements.

It’s also claimed to be the only sound 
effects library in the world with its own 
comprehensive User’s Handbook; not 
just a catalogue but a creative guide 
with aural blueprints giving users the 
ability to alter and adjust sounds for ex­
actly the desired effect.

For further details contact Stuart Liv­
ingston of Castle Music in Sydney, (02) 
908 0788.

To support this, overseas rumours 
suggested that Philips was shifting all of 
its CDV player manufacture from Bel­
gium to Japan. However a local Philips 
spokesman has denied this, pointing out 
that Philips’ intention all along has been 
to make PAL players at its own plant in 
Belgium, and NTSC players at the Ma­
ran tz factory in Japan.

New Fuji GT-11 
car audiocassette 
with ‘ZMD’

Fuji has announced the release of a 
new GT-11 Super Cassette, featuring 
clear ‘wide body’ shell and Fuji’s special 
‘Zero Melt Down’ capability.

Zero Melt Down is the tag for Fuji’s 
claimed ability for the cassette to with­
stand in-car temperatures as high as 
230° Farenheit, enabling it to keep on 
reproducing perfectly at temperatures 
that reduce other cassettes to an expen­
sive blob of useless plastic.

ZMD is claimed to make the Fuji 
GT-11 cassette range perfect for cars - 
and for any other high temperature ap­
plication the Australian climate might 
throw at it, including outdoor use on 
Australia’s sun-drenched beaches or in 
the oven-like conditions of the Great 
Outback.

Fuji GT-11 cassettes are also claimed 
to be vibration proof.

TDK announces new 
8mm videotape

TDK (Australia) has announced a 
new 8mm video tape lineup, available in 
30, 60 and 90 minute playing times and 
priced at $18.95, $22.95 and $27.95 re­
spectively.

TDK’s new MP-8mm video tape uses 
a pure iron particle of very high purity 
and density, known as ‘Super Finavinx'. 
These Finavinx particles are evenly dis­
persed to give what TDK claims to be 
the highest *BET value (55m2/g) of any 
tape in consumer use in the world.

TDK claims that a new five layer con­
struction makes the new MP-8mm 
particularly suited for outdoor and 
heavy repeated use. The MP-8mm is 
compatible with all types of 8mm VTR, 
regardless of different loading or trans­
port mechanisms.
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New small TV 
from Philips

The latest 36cm FSQ (flat square 
tube) remote control CTV from Philips 
- the KH3647R - has all the big fea­
tures of a large screen set packed into a 
portable TV.

Digital audio environment processor from Lexicon
Lexicon, a leading name in digital. 

audio sound processing equipment for 
the professional environment, has ent­
ered the domestic market with its new 
CP-1 Digital Audio Environment Pro­
cessor.

‘With Lexicon’s CP-1, home listeners 
will be able to control the home listen­
ing environment with the same high 
quality processing used in the world’s 
top recording studios, using the ad­
vanced digital technology until now 
found only in the professional recording 
sphere,’ says Amber’s Karl Seglins.

The CP-1 includes 12 programmes for

Stereo wireless transmitter
Arista Electronics has introduced a 

stereo audio signal transmitter, Model 
No.CDA-1.

Slightly larger than a match box, the 
unit has been designed to allow portable 
audio equipment such as walkmans, 
discmans and even TV or videos with a 
headphone socket to transmit a tune­
able FM signal which can be picked up 
on your hifi or car radio, in the FM 
band. CDA-1 will send an audio signal 
over a distance of 15 to 20 metres.

A digital clock is just one of the on­
screen displays that the remote control 
can call up on command while you are 
watching a program. Even better is its 
built-in timer, so that the receiver can 
switch itself on or off - or change to 
any channel - exactly at your pre­
programmed times. In this range the 
digital clock and the timer are exclusive 
to this model and, Philips believes 
unique on the TV market.

The remote control hand set is fully 
dockable, sitting snugly into the 
KH3647R cabinet, right beside a fold­
able headphone set with a long (three 
metre) cord for private listening - such 
as for late night viewing.

A personal computer, hifi system or 
other equipment can be connected to 
the KH3647R through its RGB and 
Video/Audio In/Out connectors.

The KH3647R has a recommended 
retail price of $779.00.

generating Reverberation, Ambience, 
Panorama and Surround-Processing. It 
enhances the home listening experience 
with a basic stereo system or with up to 
6 additional speakers.

The unit processes sound in true 
stereo - i.e., all sounds are indepen­
dently digitally processed. This is 
claimed to provide the most accurate 
and ‘uncoloured’ reverb and ambience 
processing available.

For further information contact 
Amber Technology, PO Box 942, 
Brookvale 2100, or (02) 975 1211.

Sophisticated circuitry allows the 
CDA-1 to transmit both in mono or 
stereo. Powered by a single AAA size 
battery with a built in audio signal sen­
sor, the CDA-1 will automatically 
switch on or off the moment the audio 
signal is detected, ensuring that there is 
no unnecessary battery drain.

Further information is available from 
Arista retailers, or from Arista Elec­
tronics, 57 Vore Street, Silverwater 
2141 or phone (02) 648 3488.

German power amps
Hertz Electronics of Sydney has 

released an imported high performance 
power amplifier series from West Ger­
many, called ‘Linear-6’.

Three amplifiers are offered in identi­
cal packages, designated Linear-6.1, 6.2 
and 6.3.

Hertz has taken advantage of both 
power MOSFET and bipolar transistors 
in combination with linear ICs. A 
jumbo size toroidal power transformer 
and large electrolytic capacitors inter­
connected by extremely heavy solid cop­
per bus bars form the power house, 
which is responsible for the difficulty 
you find in trying to blow-up or over­
load the output stage. The amplifier is 
happy with a 2-ohm loudspeaker load 
and the 6.2 delivers in excess of 1350 
watts into 8 ohms in bridged mode.

The amplifier series has a number of 
‘user friendly’ features like smooth die­
cast handles, a display which provides 
important operational data, circuit 
breakers instead of fuses, a variety of 
input and output terminals and mode 
switches.

Further details from Hertz Electron­
ics, 539 Glenmore Road, Edgecliff 
2027, or phone (02) 32 3029.

Improved replacement 
stylii

Arista Electronics has announced 
what is claimed to be the first true ‘re­
placement’ for original pickup stylii (as 
opposed to a copy), and featuring a pat­
ented ‘Carbo’ cantilever system.

The new stylii have been developed in 
Europe and are manufactured by a fully 
automated production system, claimed 
to be the first in the world for pickup 
stylii.

Arista ‘Carbo’ diamond stylii are 
based on a one-piece injection moulded 
carbon compound cantilever, which se­
curely mounts the diamond tip in the 
correct orientation and alignment. The 
cantilever uses a triangular cross-sec­
tion, and is said to be virtually inde­
structible under all normal use - includ­
ing backtracking, cueing and disco ap­
plications. Pivot rubber compliance is 
set for optimum tracking at 2 grams.

Further information is available from 
Arista at 57 Vore Street, Silverwater 
2141, or (02) 648 3488. ©
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54 UNLEY ROAD, UNLEY * 
SOUTH AUSTRALIA 5061

PHONE: (08) 271 2885

★KITS*
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The imported range of top quality Velleman Kits and accessories. 
Write now for a free catalogue.The ultimate in Kits.
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A pocket full 
of television?
Miniature and pocket-sized TV sets have 
been around for a while in black-and-white 
form, without arousing much interest. Will the 
new colour models finally tip the scales and 
put a TV in everyone’s pocket - or on 
everyone’s wrist?

by THOMAS E. KING

Remember the good old days when 
the entire family would sit around the 
living room watching flickering pictures 
from a television set the size of a re­
frigerator? TV was certainly a novelty 
then.

Times have changed or have they? 
These days while it’s difficult to get all 
the family members together for any 
reason, let alone an evening of viewing, 
the novelty of TV is making a big come­
back in a small way! But instead of aim­
ing at the stay-at-home crowd, TV 
makers are appealing to the out-and- 
about individual with take-anywhere 
pocket and miniature television sets.

Small screen sets have been with us 
for a while, but only for the past 18 
months have black and white sets small 
enough to actually fit in the pocket 
been on sale in Australia. Both styles of 
mini monitors are currently being sold 
by Tandy Electronics.

Tandy’s ‘Portavision-100’, measuring 
in a 210x120x76mm is too large to be 
considered pocketable but ‘it’s great for 
sporting events’, boasts the American­
based company. Even more portable is 
its 63mm Liquid Crystal Display black 
and white set, which also appeals to the 
sports person with its snap-on backlight­
ing hood for viewing in poor lighting 
conditions.

Both sets claim Tandy, can also be 
used by the business person who wants 
to keep up with world events while tra­
velling - or insomniacs who must while 
away the hours between midnight and 
dawn from the comfort of their bed.

While these uses are also ideal for the 
five pocket and miniature Casio TVs 
distributed by Mobex, this company’s 
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marketing manager Dennis Rigon feels 
that there is also some novelty value in 
owning a palm-size colour TV set. 
Black and white Casio LCD units like 
the $159 TV-200 began appearing in 
Australia about 18 months ago, but it 
was only last October when the com­
pany launched its first colour set onto 
the domestic market. There are now 
four colour Casio sets available, a selec­
tion which reflects the acceptance of 
this late 20th-century small sized enter­
tainer and informer.

Prices for Casio’s small colour LCD 
sets are not small, though. They range 
from $519 for the miniature (not pocket 
size) TV400 to $699 for the TV800, a 
375-gram unit with a 2" screen, one- 
touch auto tune and a fluorescent back­
light to compliment its ‘HQM’ (high

Casio’s pocket sized TV-200 
with 2" mono picture, 
shown almost full size.

TV picture

Above: The Casio TV-800, a 2" colour 
set which measures only 97.5 x 95 x 
80mm and weighs a mere 375g 
including batteries.

quality matrix) high resolution picture.
The pocket TV market in Australia 

hasn’t always been the domain of Tandy 
and Casio. For a while Citizen was also 
selling 216" black and white sets for 
around $295. ‘Unfortunately,’ a spokes­
man for the company said, ‘many peo­
ple found them just too expensive’.

Citizen is actively selling its colour 
NTSC sets in the USA and Japan, how­
ever. The 2!6" pocket colour set is 
priced around the $US275 mark, while 
the 316" pocket colour model sells for 
about $US400. ‘While these two models 
may at some stage be introduced locally 
such a decision would only be taken if



Casio’s TV-1500 pocket colour TV, 
shown actual size.

TUNiNG

CASIO KæïS® POCKET COLOR TELEVISION TV-1500

VHF UHF

the Australian market considerably 
broadened,’ the spokesman said.

Citizen is but one of the four major 
suppliers of pocket sets in the USA. 
Casio is there, of course, but so is Seiko 
and Panasonic, the company which was 
first to solve the greatest problem of 
pocket TVs.

Because of the inherent capabilities 
and capacities of the liquid crystal dis­
play used in mini sets, the lack of pic­
ture contrast had been an ongoing prob­
lem experienced by most viewers. The 
picture was there but the contrast ratio 
wasn’t.

Panasonic took a giant step forward 
with the adoption of an ‘active matrix’ 
means of addressing the LCD: each pic­
ture element (pixel) is switched on or 
off by its own transistor. Active ad­
dressing produces considerably higher 
contrast than is possible with the older 
‘multiplexed’ method, where a pixel is 
activated by the addition of voltages at 
the intersection of row and column elec­
trodes.

The first Panasonic sets with the new 
pixel technology were launched at a 
major American electronics show in 
January 1986. Sufficient stocks of the 3" 
screen size sets were in retail outlets be­
fore Christmas 1986 - and it was a very 
happy new year for Panasonic!

This 3" Panasonic ‘Pocket Watch’ is 

less than 1" thick. It has a resolution of 
372 by 240 pixels, which is comparable 
to that of a similiarly priced sized cath­
ode ray tube. Apart from the use of 
thin-film transistors to achieve better 
contrast, Panasonic engineers also 
solved several other problems: colour 
striping and viewing angle.

To eliminate perceptible colour strip­

The Tandy Portavision 100, which 
measures 210 x 120 x 76mm -just a 
little too large for most pockets.

Casio’s TV-400, a pocketable 2" 
colour set weighing only 320g 
including batteries.

ing that has plagued some LCD sets, 
Panasonic slightly offsets the colour fil­
ters in one row from those in the next 
row. Improved colour accuracy is also 
claimed, because the three filters form a 
symmetrical triangle with blue and 
green filters equidistant from the red.

The Panasonic set is also popular be­
cause of its contrast ratio: with the set
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directly in front of the viewer, white ap­
pears 50 times lighter than black. Al­
though contrast diminishes as the view­
ing angle increases, the picture remains 
viewable through a range of 40° in ei­
ther horizontal direction and 30° verti­
cally.

Even with ongoing research being car­
ried out to further improve LCD tech­
nology, the reality is that to date even 
the best liquid crystal TV still lacks the 

picture quality of a conventional cath­
ode-ray tube.

Sony pioneered technology which con­
tinues to be the biggest rival to the 
LCD set: the flat CRT which is used in 
its ‘Watchman’ models. (This set is simi­
lar in size to the Tandy Portavision- 
100). The principle here is that elec­
trons travel the length of the set to 
strike a tilted phosphor screen.

Sanyo refined this technique with the 

development of a 3" full colour CRT. 
While various innovations were a part 
of the development, i.e., the elimina­
tion of the shadow mask and two of the 
electron beams (replacing them with a 
‘beam indexing’ technique), the chief 
stumbling block of ultra small CRTs is 
still low resolution.

As development hopefully continues 
to solve that problem more ‘user-friend­
ly’ features are available such as an ex­
ternal aerial socket for the much needed 
signal grabbing capability of a proper 
antenna over the usual short telescoping 
one. As well, several miniature and 
pocket TVs already have an input that 
allows direct connection to a video 
source. In one application the pocket 
TV can provide on-the-spot playback of 
video footage just shot by a camcorder.

Although it may be difficult to miniat­
urise camcorders much more (except 
perhaps with LCD technology) the TV 
monitor of the future may be worn on 
the wrist. Seiko launched the only wrist­
watch TV in the world several years 
ago. But as the sub-tiny set with its 
NTSC circuitry and 1" screen is only 
sold in the USA and Japan, Australians 
wanting to imitate Dick Tracy may just 
have to wait until Electronics Australia 
dreams up a suitable circuit!

LABORATORY POWER SUPPLIES
APLAB offer a complete range of regulated DC bench rack power supplies combining high precision and 
regulation capabilities with continuously adjustable outputs.

Designed with single, dual and multiple outputs, these power supplies can be used in either constant 
voltage or constant current mode of operation.

Standard models include:

SINGLE OUTPUT
OUTPUT : Output VOLTAGE: Current 

0-30V 0-1A to 30A 
0-70V 0-2A to 10A

DUAL OUTPUT MULTIPLE OUTPUT
0-30V 0-1A to 2A 0-30V 0-2A to 5A

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
VIC. 2 JACKS RD . SOUTH OAKLEIGH 3167 

PHONE (03) 5793622 TELEX AA32742
NSW 559A WILLOUGHBY RD.. WILLOUGHBY 2068

PHONE (02) 952064 TELEX AA22978
S.A 31 HALSEY RD . ELIZABETH EAST 5112 

PHONE (08) 2556575 TELEX AA88125
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THIS SCREEN CAN 
TELL YOU AS MUCH ABOUT 

THE IC-781 AS WE CAN.
The huge CRT display on this new

HF transceiver will show at a glance all the 
functions we’re about to describe here.

That’s because it has a built in spectra 
scope for the first time, for programmable, 
multi-functional central monitoring.

Plus there’s a VFO, A/B contents, memory 
contents, two menu screens, band scope, and 
15 operational screens.

It also has a sub display, and its DDS 
system offers a lock-up time of just five 
milliseconds. So it’s ideal for data communi­
cations systems like PACKET and AMTOR.

The dual watch function is a huge 
advantage on DX-peditions or when chasing 
DX-stations. And its computer-controlled twin 
PBT with high efficiency IF filter eliminates 
interference.

Maximum frequency stability is achieved 
at ±15 Hz (0-50°C), which is more efficient 
than other transceivers on the market.

Also, the delay control noise blanker system 
is adjustable by up to 15 milliseconds.

There’s a full and semi break-in function 
that can output up to 100 words per minute.
And a p.a. unit that outputs 150W of power.

However, just because the IC-781 has so 
many state-of-the-art features, don’t think 
ICOM haven’t made it simple to use.

There is a built in 10-keyboard for easy 
operation. Or you can use the built in remote 
control communication interface-V system.

This lets you control your transceiver via 
a personal computer or other compatible 
equipment. Plus you have a 2 way sleep timer, 
and 5 separate automatic weekly timers.

For your nearest ICOM stockist, just call 
(008) 33 8915. And they’ll tell you everything 
you need to know about the IC-781. Then once 
you’ve got one, the CRT display Q 
will tell you everything you need I Kyi
to know about what it’s doing. ■ IVI

The Ball Partnership ICO 0014



Using technology to produce

A ‘pipe organ’ 
without pipes
Can an electronic organ really sound like a 
traditional pipe organ? Yes, it can - if the 
right techniques are used. Anew instrument 
commissioned in Camden, NSW illustrates 
just what can be achieved.
by WINSTON T. MUSCIO

‘Where are the pipes?’. This is the 
question asked by most people upon 
hearing for the first time the new 
Johannus organ in St. John’s Anglican 
Church at Camden, NSW. The superb 
sound is such as might be expected from 
a very large and expensive pipe organ 
installation. However, in the absence of 
pipes, the listener is forced to the con­
clusion that such majestic performance 
is being provided entirely by electronic 
means. At the same time, all previ­
ously-formed impressions of electronic 
organs are immediately challenged.

The St. John’s installation is indeed a 
most impressive ‘pipe-less’ pipe organ. 
In all probability, it is the fourth largest 
instrument in NSW, exceeded only the 
organ at the Opera House, the Sydney 
Town Hall and St. Andrew’s Cathedral. 
Some of the major factors involved in 
producing such outstanding performance 
in a relatively inexpensive manner are 
outlined in this article.

The console of the organ was custom- 
built by the Johannus organisation in 
The Netherlands, in accordance with 
the characteristics specified by David 
Johnson, the organist at St. John’s. The 
Johannus model upon which it is based 
is the Opus 540.

The organ has a three-manual key­
board with radiating and concave pedal­
board, built to specifications observed 
by the American Guild of Organists and 
the Royal College of Organists 
(AGO/RCO). There are 66 drawstops, 
set in two jambs at 45 degrees to the 
manuals. The drawstops control the 57 
different voices of the organ, the six 
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inter-manual and pedal couplers and the 
three tremulants. There is a total of 73 
ranks, making the organ equivalent to a 
pipe organ with some 3989 pipes, plus a 
carillion.
Tone generation

This type of instrument uses a multi­
generator system, with eight separate 
groups of independent tone generators 
constantly employed to produce the 
basic tones required. In this way, a total 
of 96 individual harmonic-rich tones are 
generated simultaneously, thus allowing 
the production of all the harmonics and 
sub-harmonics required for the synthesis 
of authentic organ tone. This system 
also allows for the necessary phase­
shifts, transients and formants to be 
produced for creating the true ‘out-of- 
tuneness’ associated with celeste stops 
and mixtures and the type of speech 
attack impurities peculiar to a pipe­
organ.

The ability to produce controlled 
phase-shifts allows the production of an­
other pipe organ characteristic to occur. 
When listening to a pipe organ, the 
sound appears to come in ‘waves’ or 
surges. In a true pipe organ, this is due 
to minute discrepancies in tuning be­
tween the pipes, coupled with the na­
ture of the air movement created by a 
pipe organ. Simulation of this effect is 
facilitated by the multi-generator sys­
tem.
Keying

The organ is operated by spring- 
loaded gold-plated contacts activated by 
each key or foot pedal. Associated with 

this key or foot pedal action, as appro­
priate stops are drawn, the control cir­
cuitry thus energised selects the re­
quired fundamental or derivatives from 
the appropriate tone generators via the 
necessary filtering and makes the output 
available at a low-level terminal of the 
organ console. When multiple-rank 
stops are involved, the multi-generator 
system is particularly helpful as it allows 
the production of a number of different 
sounds simultaneously, rather than just 
a single synthesised sound. In this re­
spect, the organ is truly additive. As 
each stop is introduced, a new sound is 
actually added to the palette.

The production and combination of 
tones in this way allows all of the im­
perfections normally created in pipe 
organ sound to be present, resulting in 
a warmer and truer sound than is possi­
ble with the more conventional type of 
electronic organ. When ‘voicing’ the 
organ, each stop is capable of being in­
dividually balanced to suit the acoustics 
of the building, by means of adjustable 
potentiometers within the console.
Accessories

In addition to the three manuals, foot 
pedals and drawstops, the organ has 
other accessories which enhance its 
capabilities. There are six pre-set thumb 
pistons, giving combinations from PF to 
Tutti. There is also a ‘general cancel’ 
piston and a ‘reeds off’ piston. In addi­
tion, there are eight general pistons op­
erated on a capture-action principle, 
plus three memory pistons.

The piston action of the organ is con­
trolled by a digital computer with non­



volatile memories. The three memory 
pistons allow the organist to assign 
three different combinations to each of 
the eight capture-action pistons, thus 
making 24 variable combinations im­
mediately available at will. The eight 
variable pistons are duplicated by toe 
studs, as is the Tutti piston. The Tutti 
toe stud is double-acting and, when 
switched on, a red warning LED pro­
vides a reminder to the organist.

There are three swell pedals; one for 
the Choir, one for the Great and Pedals 
and one for the Swell. In addition, 
there is a a crescendo pedal which pro­
gressively adds stops until full organ is 
reached as it is depressed by the foot. 
The degree of opening of the pedal is 
indicated by a series of green LEDs 
which light sequentially as the pedal is 
depressed. The crescendo pedal can be 
stopped at any degree of opening. As it 
is returned to its closed position, stops 
are gradually withdrawn until the com­
bination set by the organist, either be­
fore the use or during the use of the 
crescendo pedal, is reached. The list of 
stops available is set out in Appendix 1.
Production of sound

A pipe organ sounds as it does, not 
only because of the harmonics, tran­
sients, formants, etc, in its sounds and 
the additive effect of those sounds, but 
also because of two other factors. These 
comprise the extreme clarity of each 
sound, produced virtually without dis­
tortion, and the ability of the organ to 
set in motion large volumes of air.

In a pipe organ lower frequency 
sounds are produced very efficiently be­
cause of the inherent resonant nature of 
the larger pipes and the air movement 
they create. However, in ascending 
through a rank of pipes, it is necessary 
to enlarge the scale of the pipes to 
maintain a balanced sound; otherwise, 
the higher frequency pipes, if left in the 
same scaling ratio as their bass counter­
parts, would sound weak by compari­
son.

One of the predominant features of a 
large pipe organ is that the listener 
tends to ‘feel’ the very low frequency 
sounds rather than hear them. Fre­
quently, the strong, slow pulsations pro­
duced by the larger pipes set the build­
ing and/or furnishings vibrating in sym­
pathy. In the same way, a listener 
within the building will sense the vibra­
tions physically. This is one of the 
characteristics which traditionally endow 
the pipe organ with its majesty and

Above and opposite are views of the loudspeaker enclosures, mounted high 
up in the church. The largest boxes are 650 litres.

power.
When setting out to produce the same 

characteristics by using audio frequency 
amplifiers and loudspeakers, the prob­
lems encountered are quite different. 
The loudspeakers must have ample 
power handling capability, so that dis­
tortion will not arise from that source at 
the maximum sound levels required. 

A view of the organ console, custom built by Johannus in The Netherlands. 
There are 66 drawstops and 19 thumb pistons, 8 of the latter being used for 
the 24-memory combination capture action.
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Furthermore, they must not add any ap­
preciable colouration to the sound, so 
that the tones produced within the con­
sole will be propagated accurately into 
the building. The amplifiers must have a 
substantially uniform response over the 
entire frequency range and have ade­
quate power in reserve so that overload­
ing does not occur at the highest output



A rear view of one of the two 
drawstop jambs.

levels envisaged for the installation. In 
summary, all amplifiers and loudspeak­
ers must be as free as possible from all 
forms of distortion. The installation 
should convey the feeling that, as with 
the pipe organ, the sound power is pro­
duced without effort.

In contrast with the conventional pipe 
organ, it is much more difficult to pro­
duce low frequency sound successfully 
with amplifiers and loudspeakers. Provi­
sion must be made to produce very low 
frequency sound (from approximately 
128Hz down to approximately 16Hz) 
with great clarity at high levels, and 
without appreciable ‘roll-off’ to give a 
balanced performance in the building. 
Sufficient air movement must be gener­
ated at low frequencies to set in motion 
the entire cubic air capacity of the nave 
of the church. In the case of St. John’s, 
a volume of some 4000 cubic metres is 
involved.

In setting out to fulfill these basic re­
quirements as far as possible in the 
most efficient manner, David Johnson 
conferred with Nick Kaye of the Aus­
tralian loudspeaker manufacturer, 
Etone Pty Ltd. Between them, they de­
vised a suitable system for amplification 
of the sounds generated within the con­
sole.

Great Bass Swell Base Choir Bass 
Great Mid Swell Mid Choir Treble 
Great Treble Swell Treble

Ail sounds from the Great and Pedal 
organs come through the Great Chan­
nels. Certain stops with low frequency 
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Front view°f the console, sh°win9 the three manuals and 32-note radiating 
concave AGO/RCO pedalboard, swell pedals and toe pistons. 
fundamentals will sometimes be fed
through a treble or mid-range channel, 
simply because that stop is rich in upper 
harmonics of high amplitude, an exam­
ple of this is the Violon 16ft Pedal stop, 
which is fed through the Great Mid 
channel. Conversely, a stop with quite 
high fundamental frequencies will some­
times be fed through the base channel 
because of the restricted upper partials 
present. An example of this is the Coni­
cal Flute 2ft Choir stop, which is fed 
through the Choir Bass channel.

As the Great Bass channel carries all 
of the low frequency Great and Pedal 
sounds, provision has been made to 
overcome the inherent problems, out­
lined above, associated with the electri­
cal production of low frequency sound. 
With this in mind, the output from the 
Great Bass channel is fed through an 
active cross-over employing integrated 
circuitry.

All sound below 128Hz is then fed 
into both channels of a 700 watt (350 
watts RMS per channel) amplifier and 
thence into two very large sub-woofer 
enclosures, each approximately 650 
litres in volume. With the assistance of 
a little base boosting over the lowest oc­
tave, this system is capable of providing 
a substantially uniform response down 
to 16Hz at a very high output level. All 
sound from the Great Bass channel 
above 128Hz is fed into another ampli­
fier channel and loudspeaker enclosure 
as described in subsequent paragraphs.

Each of the eight organ channels, in­
cluding the Great Bass channel above

128Hz, is passed through a separate 12- 
band graphic equaliser (a total of 96 
bands in all) before being fed to the ap­
propriate amplifiers. Thus, as well as 
each stop being able to be balanced on 
site, each channel as a whole can be 
balanced to suit the acoustics of the 
building.

Amplifiers
All amplifiers used in the St. John’s 

installation are WB professional types. 
There are four stereo amplifiers, each 
capable of delivering 150 watts RMS 
per channel, thus providing the eight 
channels the organ requires. Also, as 
discussed above, there is one large 
stereo amplifier delivering 350 watts 
RMS per channel to the two sub-woofer 
enclosures. Thus, the total audio fre­
quency power available to reproduce 
the output from the organ console is 
1900 watts RMS.

With this amount of power available 
to drive an efficient loudspeaker system, 
the organ is capable of producing more 
than adequate sound levels within the 
building with all amplifiers operating 
well below ‘clipping’ level.

Loudspeaker
There is a total of 10 loudspeaker as­

semblies, all designed as vented enclo­
sures based on Thiele-Small parame­
ters. Of these, three are bass enclo­
sures, two are mid-range and three are 
treble enclosures. In addition to these 
there are of course the two sub-woofer 
enclosures discussed above.



Inside the console, showing the PCB array used for the 
eight separate groups of independent tone generators, 
stop filtering and keying.

Appendix 1: List of organ stops

PEDAL SWELL

Double Bass 16ft Bourdon 16ft
Violon 16 Principal 8
Subbass 16 Salicional 8
Principal 8 Celeste 8
Violon 8 Rohrflote 8
Cedackt 8 Octave 4
Octave 4 Geigen Principal 4
Mixture 5 ranks Kopple Flote 4
Bombarde 32 Nazard 2%
Contra Trumpet 16 Waldflote 2
Trumpet 8 Sesquiáltera 2 ranks
Trumpet 4 Rauschpfeife 3 ranks
Choir to Pedal Fagotto 16
Swell to Pedal Cromorne 8
Great to Pedal Vox Humana 8

Oboe 4
Schalmei

GREAT Tremulant

Principal 16 CHOIR
Principal 8 —
Gamba 8
Stopped Flute 8 Quintaton 16
Octave 4 Diapason 8
Open Flute 4 Stopped Flute 8
Twelfth 2% Octave 4
Octave 2 Flute 4
Cornet 4 ranks Twelfth 2%
Terzian 2 ranks Octave 2
Mixture 5 ranks Conical Flute 2
Trumpet 16 Tierce 1%
Trumpet 8 Nazard 11/3
Clarion 4 Octave 1
Carillion Scharf 2 ranks
Tremulant Clarinet 8
Choir to Great Tremulant
Swell to Great Swell to Choir

Bass Enclosures: Each of these contains 
one Etone Type 805 380mm woofer. 
This unit features a 100mm diameter 
voice coil, operating in a flux density of 
15,000 gauss produced by a 9.5Kg field 
magnet. Its cone resonance in free air is 
30Hz, and it can handle an input power 
of 250 watts. This low frequency unit is 
supplemented by an H1200 horn 
equipped with an Emilar 4660 driver. 
The response of this combination is sub­
stantially uniform from 32 to 12,000Hz.
Mid Range Enclosures: Each of these 
contains one Etone Type 805 woofer 
and one H1000 horn and Emilar BK175 
driver. This combination covers the 
range 32 to 18,000Hz.
Treble Enclosures: Each of these con­
tains one Etone Type 805 woofer, one 
H1000 horn with BK175 driver and two 
Motorola Type 1083 piezo-ceramic 
tweeters. The response of this group ex­
tends from 32 to 40,000Hz.

Each of the Bass, Mid-range and 
Treble enclosures contains a passive 
cross-over from the woofer to the horn 
driver at the appropriate frequency. All 
of these enclosures are capable of han­
dling individually an input of 250 watts

RMS.
Sub-Woofer Enclosures: Each of these 
contains four Etone Type 518 300mm 
units with 39mm voice coils and foam 
surrounds. This type of loudspeaker has 
a 2kg field magnet producing a flux 
density of 12,000 gauss. Its free-air reso­
nance occurs at 30Hz and its power­
handling capacity is 100 watts RMS, 
thus permitting a total input to the as­
sembly of four such units in each 650 
litre enclosure of 400 watts RMS. The 
frequency response of these units ex­
tends from 16 to nearly 4000Hz.

Summary
The St. John’s Church ‘pipe-less’ pipe 

organ is a large instrument built along 
classical lines, but with an electric capa­
bility because of its battery of swell 
reeds, its strings and the English voicing 
of the lower stops on the Choir coup­
led with the brilliance of the mutations 
and mixtures (particularly on the Choir 
manual). It is capable of handling classi­
cal organ literature from all of the main 
schools as well as providing superb ac­
companiment facilities for full congrega­
tions, choirs or groups of instruments.

The Great reeds are capable of acting 
as a Bombards chorus and are particu­
larly striking when used with the Great 
mixture. The Great and Swell flutes 
‘chiff; the Choir flutes do not.

The overall installation and its adjust­
ment have been carried out in such a 
way that the organ can be used at full 
power without giving the listener any in­
dication that it is not a conventional 
pipe organ of outstanding capacity and 
performance. The softest and most deli­
cate combinations convey the same im­
pression. It is a mighty fine instrument, 
and needs to be heard in order to gain a 
full appreciation of just what musical 
excellence can be achieved economically 
by electronic means.
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The colourful history 
of magnetic recording
Just think what the world would be like today 
without magnetic recording, which certainly 
revolutionised the recording of sounds and music. 
Here’s the story of how it developed, from primitive 
early machines to today’s sophisticated technology.

by DR. FUKUZO ITOH*
*Dr Itoh is General Manager Engineering, Magnetic Tape 
Division of TDK Corporation in Japan.

In 1944, Allied intelligence was confused. Hitler’s voice 
could be heard day and night from radio stations all over 
Germany, and broadcasts of the Berlin Philharmonic Orches­
tra were airing in London in the wee hours. The US Army 
Signal Corps Jack Mullin (who would contribute to tape re­
corder development after the war) was puzzled. Sure, Hitler 
was a dictator, but even he wouldn’t force the Berlin Sym­
phony to tune up at 3.00 am. Could it be that Germany had 
developed an all-new recording system? No one would learn 
the truth until after the Allied victory, since German mag­
netic recording technology was shrouded in (state) secrecy.

In fact, by 1941 a console-type AC bias tape recorder (the 
Magnetophon) was standard at all German radio stations. 
Hitler kept a portable close at hand to record speeches.

Today, 53 years have passed since production began on 
the first practical recording tape. But the groundwork for 
this achievement began some five decades earlier.

Poulsen’s Telegraphone is born
In 1898, Danish technician Valdemar Poulsen (1869-1942) 

developed the first magnetic recording machine based on the 
decade-old ideas of an American, Oberlin Smith.

Smith had proposed that a cotton or silk tape with steel 
dust embedded in its surface could magnetically record sound 
frequencies turned into audio currents, by a microphone. 
“Young lovers could record voice messages on the magnetic 
material, wind it on a small reel, and then send the messages 
to their sweethearts.” said Smith.
20 ELECTRONICS Australia, June 1988

Poulsen’s first recorder — piano wire wound on a brass 
cylinder — had a recording time of only 30 seconds. In 1899, 
he developed a device which carried 0.01-inch steel wire past 
the recording head at better than two metres per second, 
achieving a recording time of several minutes.

In 1900, Poulsen took his “Telegraphone” to the Paris Ex­
hibition, where it captured a Grand Prix — and the voice of 
Kaiser Franz Josef of Austria (the recording still exists 
today). The Electric World magazine heaped praise on the 
recorder’s sound reproduction. In truth though, the voices 
were barely audible against a din that resembled buzzing 
mosquitoes.

Poulsen crossed the Atlantic in 1903 to form the American 
Telegraphone Company. Commercial production of his port­
able magnetic tape recorders (patented in 1907) failed, and 
the company folded. When Poulsen sold his patent rights and



turned to other forms of electrical research, ft set back devel­
opment of magnetic recording by almost 20 years.

Until 1927, in fact. That’s when machine technician Fritz 
Pfleumer, who had developed a material to replace the gold 
used on cigarette tips, hit on the idea of using cigarette gild­
ing technology to develop inexpensive magnetic recording 
tape.
Pfleumer’s golden opportunity

Pfleumer’s first effort, in 1928, was a cellulose plastic film 
base coated with carbonyl iron powder. The rolled recording 
tape was 40 microns thick and 300 metres long, with 20 
minutes of recording time. Production costs were low, but 
the coating tended to shed during testing and the sound qual­
ity was marred by noise, wow and flutter.

Pfleumer took his Sound Paper Machine to AEG, a major 
electrical equipment manufacturer. Quality considerations 
made the company balk, but AEG finally purchased Pfleum­
er’s patent in 1932. AEG engineers knew that it would take 
major advances in chemical technology to make this method 
work. So, AEG Chairman Herman Bucher contacted his 
friend Carl Bosch, Chairman of E.G. Farben Chemical of 
Frankfurt, and the two companies pledged to undertake the 
project together. Finally, the wheel of tape recording history 
was beginning to pick up speed.

Hermann Bucher was also good friends with Wilhelm 
Guas, a physical chemist at BASF, which like Agfa was a 
subsidiary of I.G. Farben. In fact the two had a good work-

Fritz Pfleumer with his Sound Paper Machine of 1928.
ing relationship. After a series of joint experiments on carbo­
nyl iron powder recording tape in Ludwigshafen during 1932- 
34, the first practical commercial recording tape was tested 
for production.

Originally, LG. Farben/BASF had planned to produce 
recording tape solely for voice use. So when AEG produced 
a tape recorder in 1934, it ran at a speed of 1 metre/second 
and had a frequency range of up to 3kHz for recording and 
reproduction. That may have been good enough for record­
ing speech, but even so, the sound quality needed work.

After consulting with AEG. BASF came up with a 
stronger tape with better electrical properties, which it called 
LG. Farben Carbonyl Tape. Jusifiably proud, AEG eagerly 
prepared for the 1934 Berlin Radio Exhibition, comparing 
the quality of the new “Magnetophon” to that of disc record­
ings. Unfortunately a hitch with the tape’s rewind mechanism 
meant production had to be stopped just one week before 
the exhibition. At the last minute, it was forced to pull out 
of the exhibition.

But the undefeated AEG engineers revised the tape re­
corder in October that year, and by the following summer,

After a series of 
experiments in 1932, 
BASF was able to 
develop the first 
coated recording 
tape.

they were ready in plenty of time for the next Radio Exhibi­
tion, in August 1935. This time, the Magnetophon was a 
roaring success. One of the project members, Friedrich Mat­
thias, said, “Dealers and the public literally stormed the 
demonstration room, so that we were forced to close the 
door temporarily.” Within a few hours, the first eight record­
ers were sold. The tape recorder was on its way.

In August 1935, W. Gaus of BASF wrote a letter to his 
friend H. Bucher, suggesting that they might be able to ex­
tend recording time by reducing the tape speed from Im/sec 
to 30-50cm/sec. He also proposed extending the upper fre­
quency range to 8-9kHz, by reducing the diameter of the 
magnetic particles from 3-5um to lum. This would permit 
the recording of music as well as voice.

The only problem was that carbonyl iron powder couldn’t 
be produced that finely. Instead, he suggested, why not use a 
magnetic ferric oxide? This was magnetite, a black ferric 
oxide. Erwin Lehler of LG. Farben had already proposed 
magnetite in 1934, but no one had listened to him at the 
time. LG. Farben was already producing magnetite as a non­
soluble electrode for electrolysis, and when they tried it for 
recording tape in 1936, the improvement was obvious. W. 
Gaus authorised its use, producing a vastly superior record­
ing tape.

The first magnetic tape production plant, at BASF in 
Germany (1936).
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Magnetic Recording

First recording 
of the London 
Symphony 
Orchestra on 
magnetic tape, 
at the BASF 
concert hall in 
1936.

Recording the London Symphonic 
Orchestra

The new tape underwent a dramatic test when the London 
Symphonic Orchestra, conducted by Sir Thomas Beecham, 
was invited to play at BASF’s own concert hall, where a 
recording was made. After the performance, Sir Thomas lis­
tened to the recording and was impressed, but not impressed 
enough to try it again soon. (He didn’t attempt another tape 
recording until 1950.)

Another landmark event occurred in 1938, when the Ger­
man Broadcast System (Deutsche Rundfunk) gave the go- 
ahead for use of magnetic tape in broadcasting. By 1939, 
BASF was ready with a tape of broadcast quality. Mean­
while, BASF and AFG jointly created a magnetopiion com­
pany, with first sales of the tape recorder in 1936.

Weber discovers AC bias
Excess noise was still a problem, but help was on the way, 

with the discovery of AC bias recording. At this time, all 
recording was done on DC bias, and the resulting noise level 
was unsatisfactory. Then in 1938, H.J. von Brammuhl of 
RRG (Reichs-Rundfunk Gesellschaft), the German radio 
system, asked RRG engineer Weber so solve the DC bias 
noise problem.

By moving the noise phase 180°, which cancelled it out, 
and by improving the SN ratio by 3dB, Weber was able to 
create a noise reduction circuit. The following year, Weber 
tried recording voices as if they were sine waves, and discov­
ered that high frequency characteristics produced a better 
sound quality, with reduced noise and harmonic distortion 
Weber had discovered the AC bias recording method, and 
perfected the method by the summer of 1940.

Weber was not alone. In the US and Japan, several inde­
pendent researchers were conducting research into AC bias 
recording and each took out a patent, believing he was the 
first to discover it. They included Americans W.L. Carlson 
and T.W. Carpenter in 1928; Japan’s T. Igarashi, M. Ishika­

wa, and T. Okuyama in 1937; and later, the American M. 
Camras of the Armour Research Foundation in Chicago.

BASF develops casting method
When an accident temporarily put the Ludwigshafen 

BASF plant out of commission in 1943, LG. Farben quickly 
transferred all production to Agfa’s Wolfen plant. When they 
reopened, it was with a new, simplified tape production tech­
nique developed by Karl Pfleumer, called the casting meth­
od.

This method blended all the tape materials into one layer, 
creating a homogeneous or refined tape. Because both sides 
of the tape were the same, either side could be used for 
recording. Besides being stronger, it was not as hard on tape 
heads as coated tape.

Unfortunately, the new tape suffered loss of electrical per­
formance, and was too thin to be practical for mechanical 
operation. BASF went back to coated tape in 1950.

Recording tape had now gone through three stages. Type 
C, the earliest tape, had two layers — a magnetic ferric 
oxide layer laid on an acetyl cellulose film base, using the 
casting method. Then came Type L, a one-layer tape of 
polyvinyl chloride film called Luvitherm. and finally. Type 
G: consisting of two layers, produced in the spring of 1945 in 
Germany.

Both mass production of tape and recording technology 
had made great strides under BASF and AEG. a fact which 
did not escape the notice of the Allied Occupation armies, 
who issued their first report on the Magnetophon in 1945' 
The PB Report, as it was called, referred to the BASF tape 
(played on an AEG Magnetophon) as having “excellent 
sound and very low noise.” The next step in tape develop­
ment would come in the United States.

As early as 1936, AEG had secretly demonstrated the 
Magnetophon K2 model for General Electric in the United 
States. But the K2 still used DC bias recording, and its 
sound quality was inferior to that of 78rpm disks, so GE 
wasn’t interested.
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AEG’s amplifier and microphone for its K2 recorder of 
1936 — portable, but not exactly lightweight!

Then when German engineer Walter Weber of the Reichs- 
Rundfunk Gesellschaft discovered the superior AC bias 
recording method, Germany made it a state secret. Cut off 
from German recording know-how during World War II, 
Americans continued their own work in recording develop­
ment, concentrating on the magnetic wire recorder.

One of them was S.J. Begun, founder of the Brush Com­
pany. In 1944, he asked 3M (Minnesota Mining and Manu­
facturing) to develop a thin recording tape coated with ferric 
oxide. Two years later. Brush came out with America’s first 
experimental tape recorders, the “Soundmirror”.

Meanwhile in Europe in 1944-45, US army personnel dis­
covered quantities of the new Type L tape, a one-layer poly­
vinyl chloride film called “Luvitherm”. At the same time, 
Allied Intelligence discovered Magnetophons in use in radio 
stations all over Germany. A young member of the US Sig­
nal Corps, J. Herbert Orr, visited the BASF plant at Wald 
Michelbach, and obtained tape samples there. After return­
ing to his Alabama home, he assembled a Magnetophon 
using components he had brought home with him from Ger­
many, and went on to conduct demonstrations at radio sta­
tions along the East Coast. Later, he founded Orradio Indus­
tries, and produced both the Orr tape and the Irish tape.

Another Allied soldier impressed by the sound quality of 
BASF tape was J. Mullin, who listened to it on an AEG 
Magnetophon at the Frankfurt radio station. He sent compo­
nents for two Magnetophon machines and 50 rolls of BASF 
tape to his San Francisco home. On his return to the US he 
conducted several demonstrations, both with William Palmer 
and at the IRE (IEEE) fair held in San Francisco on May 
16, 1946 to an audience of 250 people.

By this time, research based on German tape technology 
was going on at 3M, Audio Devices, Reeves Soundcraft, and 
Orradio. 3M was the first to succeed and in 1947 under the 
direction of W.W. Wetzel, developed its own tape for use 
with the Soundmirror. This was the Scotch 100, a magnetite- 
coated paper-base tape. Soon after, 3M developed a plastic­
based version of the tape, which they called the Scotch 110.

Meanwhile, Ampex developed America’s first tape re­
corder for commercial use in 1946. The quality of 3M’s tape 
was still not comparable to the BASF tape, and was not suit­
able for either the new Ampex machine or Mullin’s Magne­
tophon. Moreover, 3M decided that its Soundmirror had no 
future as a commercial machine, and began concentrating its 
research efforts on producing a recording tape for the 
Ampex machine.

Milestones in the history of recording tape

1880s Oberlin Smith proposes magnetic recording theory.

1898 Valdemar Poulsen’s first magnetic recording machine.

1900 Poulsen s Telegraphone wins at Paris Exhibition.

1903 Poulsen starts unsuccessful bid to commercialize 
technology.

1907 The Telegraphone gains a patent.

1928 Fritz Pfleumer unveils Sound Paper Machine.

1932 AEG and LG. Farben buy Pfleumer's patent, start 
R&D.

1934 AEG produces first Magnetophon and tests recording 
tape produced by BASF.

1935 Magnetophon sells out at Berlin Radio Exhibition.

1936 BASF manufactures recording tape on a large scale, 
and records London Symphony Orchestra. Soon after, 
Fe2O4 powder and Fe2O3 are used in producing 
magnetic tape.

1938 German Broadcast system allows use of recording 
tape in broadcasting.

1938 Researchers at Tohoka University independently 
discover AC bias recording.

1939 BASF produces practical recording tape.

1943 IG factory/Wolfen (Agfa) begins producing recording 
tape.

1943-1944 BASF develops casting method of tape production.

1946 Ampex develops America’s first commercial tape 
recorder.

1947 3M develops Scotch III, a low-cost, long-playing tape.

1950 Sony introduces first Japanese tape recorder and 
recording tape.

1951 The first experimental cartridge tapes appear.

1953 The Magnetic Recording Industry Association is 
formed.

1954 Reeves Soundcraft reduces tape thickness, while 
increasing length by 50%.

1962 Philips announces the compact cassette recorder.

1968 TDK introduces Super Dynamic cassette.

1973 TDK develops Avilyn particle.

Recording was a 
time-consuming 
process in the 
1950’s.
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Magnetic Recording

In 1962, Philips introduced the compact audio cassette.

In 1948, they succeeded, with the gamma ferric oxide­
coated Scotch III. It soon became world renowned, and was 
to have a considerable effect on the Japanese recorder and 
tape industry. Meanwhile, Orradio merged with Ampex, giv­
ing Ampex an inhouse source of tape.

Both recorder and tape production began to pick up 
speed. In 1950, Concertone, Revere, Webcor, and Wilcox- 
Gay produced recorder models that would influence con­
sumer product development in Japan, while small and simple 
tape recorders appeared for general use in Germany, Austria 
and other European countries.

Tapes were becoming thinner and longer, and playing 
longer too. In 1954, Reeves Soundcraft reduced base thick­
ness from 36um to 25um and increased tape length by 50%. 
3M also announced an acetate-based 25um-thin playing tape, 
while Audio Devices introduced a tape with a coloured reel. 
In 1955, Orradio announced a 12.5um mylar film tape which 
doubled recording time, calling it “Double Play”. Later, they 
announced an even longer playing “Triple Play” tape.

Then in 1956, tape recorders and magnetic recording tape 
entered a new era. That March, Crosby Enterprises/RCA 
demonstrated a videotape recorder with a tape speed of 
240“/sec, a tape width of 1/2”, and a stationary head. This 
model was not commercialised, but in April, Ampex an­
nounced a videotape recorder at the Chicago NARTB 
(NAB) convention which caused a sensation. Its tape speed 
was 15“/sec, and it had a revolutionary rotary head. This was 
the VR1000, a model which would have a profound effect on 
the television industry and tape recording in general.

In 1957, Audio Devices announced a new type of reel as 
well as a low print through tape. 3M built the largest tape 
production plant to date, and started developing the tech­
nology that would eventually lead to a low-noise tape. By 
the end of 1957, 39 companies were producing over 650 dif­
ferent kinds of magnetic tape products, while the US Mag­
netic Recording Industry Association counted over 30 mem­
bers.

The 1950s had seen the technical development of the new 
tape materials as well as a trend toward thinner, longer run­
ning tapes. In the 1960s, tapes incorporated newer, high- 
density recording materials and base film and became even 
thinner, eventually breaking through the lOum barrier to 
achieve the shortest recording wavelength at that time.

When Philips announced the compact cassette recorder in 
1962, it changed sound recorders forever. In Japan in partic­
ular, tape recorders become synonymous with cassette re­
corders, and tape with compact cassettes. Just as the 1950s 
had seen the leadership in tape recording technology shift 

from Germany to the US, the 1960s would witness the pass­
ing of the sceptre from the US to Japan.

Research in Japan into magnetic recording had already 
begun in 1931 under the direction of Kenzo Nagai at Tohoku 
University. In fact, Nagai and his associates actually discov­
ered AC bias independently of German engineer Walter 
Weber of the Reichs-Rundunk Gesellschaft. Unfortunately, 
the output of the tape they produced was barely audible.

Later, during WWII, samples of German paper-based 
5mm recording tape came into the possession of the Japa­
nese Imperial Navy. And by 1950, the first Japanese-made 
recorders and tapes — known as the KA series — were pro­
duced by Tokyo Tsushin Kogyo, now known as Sony.
The Japanese tape industry takes off

In October 1952, Tokyo Denki Kagaku Kogyo (now TDK) 
began research in recording tape, using a 3.5cm Honshu 
paper base. Exactly one year later, the tape, marketed as 
“Synchrotape” (TDK’s original brand) was ready. Other

tapes also introduced around this time included Tohoku 
Konzoku Kogyo’s “Talky Ribbon” and “Refined” (homo­
geneous) tape by Nitto Denki Kogyo (now Hitachi Maxell).

In August 1955, NHK (the Japanese national broadcasting 
network) selected the Scotch 111 A tape, a gamma ferric 
oxide-coated tape, for use with its tape recorders, setting the 
magnetic recording standard for Japanese tape products. 
NHK officially shifted over to domestic tape in December 
1956, and began using TDK and Sony tapes in its broadcasts.

In 1957, Japan first began producing domestic base film. 
Until this time, tape manufacturers had been importing base 
film, which often caused low-quality dispersion of magnetic 
particles. At first, diacetate film was used, but this was soon 
replaced by the more durable triacetate film, and then, by 
polyester film. Also that year, the home-use tape recorder 
market opened up and tape production began to pick up 
speed.

In 1962, Philips modified the RCA cartridge by reducing 
tape size for ease of use. The first compact cassette tape re­
corder, the EL 3300, was born. For the first two years, 
Philips limited test sales to Europe. But in 1965, the EL 3300 
appeared at Mitsukoshi Department Store in Tokyo. One 
year later, the first Japanese cassette recorder, made by 
Aiwa, came on the market.
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TDK introduces the first Japanese 
cassette tape

With the advent of the cassette recorder and tape, Japan 
plunged into the world tape market. The first Japanese cas­
sette tape was marketed in 1966 by TDK, followed closely by 
Matsushita Electric (OEM), Sony, Hitachi Maxell, and Fuji 
Film. With the advent of FM broadcasting in 1963, a new 
low-nose, low-transfer 6.3mm recording tape was needed.

Research into noise reduction continued, and in 1968, 
TDK introduced the SD cassette, which made high-fidelity 
music recording possible for the first time on cassette. The 
name “SD” was originally derived from “Single Domain”, 
the code name for the project but eventually came to stand 
for “Super Dynamic”. (Since that time, TDK recording tapes 
have always had a nickname as well as a brand name, a 
trend which has also influenced other tape manufacturers’ 
products).

Realising that compact cassettes would have to become 
standardised before becoming popular, Japanese tape manu­
facturers negotiated with Philips to set a standard for cassette 
tape, with as low a patent compensation as possible. This 
created a much larger market for cassette tape than had ever 
been possible for open reel tape.

Low-speed cassette tapes demanded a higher tape coer­
civity in order to improve magnetic recording performance. 
In 1961, DuPont developed a new type of high-coercivity 
chromium dioxide tape called “chrolin tape”. Japanese tape 
manufacturers could not ignore this important new develop­
ment, but the high patent royalties were discouraging. So a 
search began for other materials that would also result in 
high coercivity.

The birth of “Avilyn” — the super particle
In 1968, W.P. Haller of 3M developed a magnetic particle 

with high coercivity, by adhesing a cobalt compound onto 
the surface of gamma ferric oxide. This was marketed as 
“High Energy” tape by 3M.

In 1973, Yasuo Imaoka of TDK succeeded in adhesing a 
cobalt compound onto the surface of ferric oxide. TDK 
called this magnetic material “Avilyn”, and initially used it 
to produce videotape. This magnetic particle is superior to 
other cobalt ferric oxide particles, because it retains heat 
stability despite high coercivity. In 1975, TDK used Avilyn 
to create its “A” (audio) cassette tape, which it called “SA”.

In recent years, we’ve seen astounding progress in tape 
technology, with the introduction of metal tapes, micro­
cassettes, and most significantly, digital audio tape. These la­
test advances in recording will open the door to even more 
dramatic developments in days to come. ©

(Reproduced by kind permission of TDK Corporation and 
TDK Australia Pty Ltd)

With the V.D.T.
ANTI-GLARE

USER FRIENDLY has 
a whole new meaning

Eyestrain is only one of 24 problems VDT users 
suffer from. Yet it accounts for a staggering 91% 
of complaints.
With V.D.T ANTI-GLARE filters, Video Operators 
Syndrome is virtually eliminated. Quickly and 
economically.
► NO RESOLUTION LOSS

► REDUCES EYESTRAIN

► REDUCES GLARE

► IMPROVES READABILITY

► EASILY FITTED

► EASY TO CLEAN

► RANGE OF SIZES - OVER 7000 MODELS

For improved productivity, less mistakes and / \ v \
reduced downtime, call V.D.T. ANTI-GLARE ( \
for your local representative. \ \

V.D.T.
ANTI-GLARE
(AUST.) Pty. Ltd.
8 Dowling Avenue, Springvale North, Vic. 3171
Phone: (03) 548 3485 Fax: (03) 5624858

VDT240 AME
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¿008_335757TQLLFREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877

ROD IRVING ELECTRONICS 
IS AUSTRALIA’S COMPLETE 

ELECTRONICS STORE.

TELEPHONE EXTENSION 
ADAPTOR CABLE

• Australian plug to U.S. plug
• Length 2-5 metres

Ne*”
TELEPHONE 

INDUCTION COIL
For recording or amplification 
35mm plug with 1 metre cord 
Peel-off stick-on adhesive back

Y16009 $5.95
$5.95A12032

POCKET SIZE 
BATTERY TESTER

Tests all 9V to 1-5V batteries 
including button cells.
Anns extend to various battery sizes 
Easy to read meter 
Requires no power source

HIGH EFFICIENCY 
RADIAL FIN HEATSINK 
biacK anooised with a thick base 
plate, this radial fin heatsink can 
dissipate large amounts of heat for 
maximum efficiency. 
Designed by Rod Irving.

M23521 $11.95

H10520 
H10525 
H10529 
H10534
H10535 
H10538 
H10542
H10543 
H10546
H10549
H10560

105 x 30mm ..
105 x 75mm
105 x 100mm
105 x 140mm

$3.50 
$4.95 
$5.50 
$7.90

105 x 150mm $8.90
105 x170mm $9.95

$10.95
$10.95
$11.95
$12.95
$26.95

ARLEC SUPER TOOL
A versatile 12V electric tool for

Sanding 
Engraving 
Grinding 
Polishing 
Cutting 
Drilling 
Milling 
Erasing, etc

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 drill 2mm 
holes in steel. 2 year guarantee 
Contents:
• 12V Super Tool
• Plugpack AC adaptor
• 1 spherical milling cutter
• 1 wire brush
• 1 grinding wheel
• 4 drill bits. 0.6, 0.8, 1.0. 1 2mm

ARGUS ADJUSTABLE 
MAGNIFIER WITH LAMP

Perfect for close up work! Intricate 
PCB s, projects, etc., will be a breeze 
under this superb, adjustable 
magnifying lamp.
• Magnifies 1.75 times
• 40 watt incandescent lamp
• 2 external spring-balanced arms, 

extendable to 800mm
• Adjustable head for optimum 

viewing angle
• Vanety of mounting bases available 

but not included
• Set of 5 chuck collets
• 6 eraser sticks
• Inslruction sheets
Cat. T12300

Cat,T1OO15 ....... Only $99

$59.95
T10016

CLAMP BASE
To suit above Argus Lamp

$9 50

BREADBOARDS
Cat. No. Description Price 
P11000 100 Holes $ 2.75 
P11005 640 Holes $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 
P11012 1280 + 400 Holes $39.95
P11015 1920 + 500 Holes $59.95 
P11018 2560 + 700 Holes $69.95

HOOK UP WIRË
Cat. No. Description
W11251 13/12 TNDBLK 
W11252 13/. 12 TLD BROWN 
W11253 13/ 12 TLD ORANGE 
W1.1254 13/12 TLD YELLOW 
W11255 13/12 TLD GREEN 
W11256 13/12 TLD BLUE 
W11257 13/12 TLD WHITE
PRICES PER 100 METRE ROLL

SUPER HORN TWEETER
• requires no crossover ano 

handles upto 100W!
• Sensitivity: 100dB/0.5m
• Frequency Response 3kHz-30kHz
• Impedance: 8 OHMS
• Size 96mm diameter
Cat. C12102 Normally $12.95

SPECIAL, ONLY $9.95

$5.95
10+ 

$5.00
W11260 14/ 20 RED
W11261 14/ 20 BLACK
W11265 14/.20 BLUE
W11268 14/20 WHITE

PRICES PER 100 METRE ROLL

$12.00
10 +

$10.00
W11270 24/.20 RED
W11272 24/ 20 BLACK
W11274 24/ 20 GREEN
PRICES PER 100 METRE ROLL

$14.00
10 +

$12.00
W1’280 32/.2 BROWN
W11282 32/ 2 BLUE
PRICES PER 100 METRE ROLL

$20.00

T-BASE
To suit above Argus Lamp 

$17 50

105 x 195mm
105 x 200mm
105 x 225mm
105 x 300mm
105 x 600mm

LOCAL: 543 787 7SOLDER ROLLS
Absolutely top quality, unlike our 
opposition s I 
60/40 Resin cored

MA,L?0r’8D3E3RsV5°TL'<

10+ 
$18.00

9
GREY FLAT RIBBON

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 (Prices may vary interstate due to

MAILORDER
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

MAIL ORDER HOTLINE 
008 335757 

(TOLL FREE) 
(STRICTLY ORDERS ONLY) 

LOCAL ORDERS 
& INQUIRIES 
(03) 543 7877

POSTAGE RATES

VIDEO/AUDIO 
TRANSMITTER

A small compact unit that allows 
transmission of video and audio 
signals (RF) to any TV set or VCR 
within a range of 30 metres (100"), 
simply by tuning in on Channel 11. 
Can be used as a transmitter for a 
video camera. With power on LED, 
on/off switch, audio and video leads 
and supplied with an AC adaptor 
Transmission: VHF. channel 11

(PAL)
Video Input: 75 ohms. 1V p-p
Audio Input: 600 ohms
Output Control: Audio-video fine 

adjustment
Power Sources: 9V battery or 

power adaptor
Accessories: RCA to RCA audio lead 

RCA to BNC video lead
Size: 70(W) x 85(D) x 28(H)mm 
Weight: 170 grams

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 dip.
• FM Transmission approx.

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

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

(100 hours continuous use)
• Size 72 x 38 x 21 mm

Cat.No. Description 
T31000 71mm 250gm 
T31002 71mm500gm 
T31010 91mm 250gm 
T31012.91mm 500g m 
T31020 1 6mm 250gm 
T31022 1 6mm 500gm 
T31030 71mm 1 metre 
T31032 91mm 1 metre 
T31034 1.6mm 1 metre

i Price 
$8.95 

$15.95 
$7.95 

$14.95 
$7.50 

$13.95 
$1.50 
$1.25 
$1.00

ALARM WARNING 
INDICATOR II
• LED flashing light
• Underdash mounting
• Deters thieves
• 12V DC operation
Cat A12054 $11.90

CABLE
Cat No. Description 
W12614 14 Way
W12616 16 Way 
W12620 20 Way 
W12624 24 Way 
W12625 25 Way 
W12626 26 Way
W12634 34 Way 
W12636 36 Way
W12640 40 Way
W12650 50 Way 
W12660 60 Way

$/Mtr 
$1.90 
$2.20 
$2.50 
$2.90 
$3.20 
$3.60 
$3.90 
$3.90 
$4.90 
$5.90 
$6.90

Al 6100

A16150

$1 
$10 
$25 
$50 
$100 
S200

$9.99
$24.99 
$49.99
$99.99 

$199 
$499

S5OO plus

$2.00 
$3.00 
S4.00 
$5 00 
$7.50 

$10.00 
$12.50

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 2166 (3 lines)
Errors and omissions excepted 
Prices and specifications subject lo 
change

$69.95

IBM- PC’ XT' AT- are registered 
trademarks ol international Business 
Machines ’Apple « a registered trademark

VISA

EXTERNAL SIREN 
& FLASHING LIGHT

Housed in a waterproof, metal 
case, with tamper switch.
SPECIFICATIONS:
Siren:

DC 12V 450 mA
Impedance 8 ohm
SPL. (dB/W) 110
Dimensions. 135x 150mm

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

$89.50

008 335757 TOLL FREE MAI

4
TEXTOOL SOCKETS

$69.95

P17016 16pin
Pl7024 24pin 
P17028 28 pin .... 
P17040 40 pin

PIN SWITCHES 
Self tapping and adjustable 
Suitable for car doors, hoods, 
trunks 
Single lead hook up 
Easy to use, easy to install 
Length: 45mm

S12522 $3.95 pair
$14.95
$18.50
$24.95
$29.50

PASSIVE INFRA-RED 
DETECTOR

(WP-800)
FEATURES:
• Walk test LED indicator
• Wall/corner/ceiling mount
• Micro switch tamper proof 

protection
• 24 detection beams in 3 different 

ranges
• N C. 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
S15079 ................  $89.95 S

P.I.R. SENTRY
FEATURES:
• 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

STEP DOWN 
CONVERTER DC-DC

Built around a heavy duty heatsink 
this unit features the latest transistor 
switching technology to convert 
24V DC to 13-8V DC Finished in matt 
black with a unique mounting bracket 
makes it the best in its class
SPECIFICATIONS.
Input Voltage: 24V DC
Output Voltage: 13 8V DC
Primary Current: 4 2A (24V input 

4A output)
Output Current: 4 Amp continuous 

rated (5 5A max.)
Size: 125(W) x 50(H) x 90(D)mm 
Weight: 450 grams
A16155 $99.95

Separate digital panel and main unit 
3 Function switch: delay/off/instant 
3 Adjustable timers

• 24 Hour loop included
• Built-in tamper switch
• Adjustable detection angle
• LED monitor for walk test

BIG MOUTH CAR ALARM
FEATURES.....
• Easy installation
• Automatic on/off
• Loud alarm signal
• Auto reset
• Low Price!
SPECIFICATIONS:
Power: DC 12V battery
Current Consumption: 10mA at

12V DC
Dimensions: 139x 165x 136mm

10A STEP DOWN 
CONVERTER DC-DC

Built around a heavy duty heatsink 
this unit features the latest transistor 
switching technology to convert
24 V DC to 13-8 V DC Finished in matt

R.F. Protection design
$175

Exit Delay: 60 seconds approx 
Entry Delay: 12 seconds approx. 
Auto reset: 90 Seconds approx
S15048 --------$39.95 A16160

black.
SPECIFICATIONS:
Input Voltage: 24V DC
Output Voltage: 13 8V DC
Primary Currant: 11A (24V input 

10A output)
Output Current: 8 Amp continuous 

rated (12A max.)
Size: 125(W) x 50(H) x 175(D)mm
Weight: 900 grams

$119.95



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!

$25.95Cat A15052

Cat. K44880 Normally $31 80

MLSK+XOœ fV

$249Cat K41630 SAVE $30

6......

Cat. T11271 $11.95

$1.00

$99.95Cat K85090

Cat. T11281 $13.95

$6.95

$39.95 $6.95

$7.95
Electric Motor Cleaner 204'

$6.95Cat N11044
Electronic Super Clean (Freon) '205

$7.50

$6.95
Elec Contact Cleaner & Lube '207'

$5.95

$6.95

$5.95
Clear Coat Plastic Spray '540'

$6.95Cat. N11059

NUMERIC KEYPAD 
Unencoded keypad. 10 digit keys 
plus two utility keys Light grey in

OUTPUT ARRANGEMENT: 
Output Pin N° Symbol

Cat. N11047
Flux Remover ‘206'
Cat N11049

$0.90 $0.80

Cat. N11051
Silver Cote '208'
Cat N11054
Formula "66" '535'
Cat. N11057 .........

AUTOMATIC CABLE 
STRIPPER

Strips cable with diameter of 
1 1-6 2 2 6 3 2mm
Fully automatic action. Squeeze 
grip will simultaneously strip and 
eject insulation
Length 180mm (7")

50 W AMPLIFIER 
MODULE (ETI 480)

SPECIAL, $21.95
(Heatsink optional extra)

100 W AMPLIFIER
MODULE (ETI 480)
Cat. K44801 Normally $34 80

SPECIAL, $28.95
(Heatsink optional extra)

POWER SUPPLYTO SUIT
Without transformer $22.95

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

LAB SUPPLY
Fully variable 0-40V current limited 
0-5A supply with both voltage and 
current metering (two ranges 
O-O.5A/O-5A) This employs a 
conventional senes-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) ETI 163

T11532 $19.95

FLUORESCENT WORK & 
EMERGENCY LIGHT
• Suits cars, boating, caravan.

camping etc
e Shatterproof, glare free
• Cigarette lighter plug and alligator 

clips
a 12V DC. 8 watt, transistorised

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)

FOOT SWITCHES
• Momentary or on/off models to 

choose from
• Cord length 2-5 metres
• 6 3mm plug
A1 7000 Momentary operation
A1 7005 Push On/Off operation

each $19.95

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 
nulling circuit and a bright 4 digit 
LED display.
*Note:The RIE kit contains quality 
silk screen printed and prepunched 
front panel AND an exclusive 
High Intensity Display' 
(85cm9a. EA August ’85)

HEADPHONE AMPLIFIER 
PRACTICE WITHOUT ANNOYING 
THE FAMILY!
If you play any type of electronic 
instrument,this headphone amplifier 
will surely interest you. It will let 
you practice for hours without 
upsetting the household,or you can 
use it to monitor your own 
instrument in the midst of a rowdy 
jam session. (EA Feb.'84) 83MA11
Cat K84111

30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY
The last power supply we did was 
the phenomenally popular ETI-131 
This low cost supply features full 
protection, output variation from 0V 
to 30V and selectable current limit. 
Both volatage and current metering 
is provided. (ETI Dec.'83) ET1162 
Cat. K41620 ......  Normally $73.50

SPECIAL, $63.50

ECONOMY SOLDER 
SUCKER

Light weight
Sturdy construction
Easy to remove tip
Excellent value for money!

ECONOMY ANTISTATIC 
SOLDER SUCKER

• Light weight
» Sturdy construction
• Easy to remove tip
• Excellent value for money!

AEROSOLVE 
SPRAYPACKS
PCB Coating '201' 
Cat N11040 ....................
Freezing Spray '202' 
Cat N11042 ...................
Insulating Varnish '203'
Cat. N11043

ROTATING LIGHT
Motor driven rotating reflecting 
mirror with a flash rate of about 150 
per minute. Large lens fit right to 
base, making unit weatherproof 
Spare globe included.
SPECIFICATIONS:

Available in Blue or Orange 
150 Revolutions per minute, 
(approximately)
Shock absorbing rubber mounting 
legs
Connecting wire fitted through base 
12V DC 750mA
Base diameter: 102mm
Height 140mm

A15042 Blue .... $42.95 
A15043 Orange.. . $42.95

RS232 DIP SWITCH LEAD
10 Way Dip Switch
DB25 male plug to DB25 male plug
Length: 2 metres
Instructions included

Cat. P19031 $59.95

è#
TOGGLE SWITCHES

Cat.No. Descript. 
S11010 SPDT 
S11020 D.P.D.T.

. 1-9 
$0.90 
$1.10

10+ 
$0.80 
$1.00

DESOLDERING BRAID
1.5 metres at direct import prices!
Cat.No 1-9
T11230 $1.75

10+
$1.50

RED HOT
BARGAINS!

PC BOARD HOLDER
Better than an extra pair of hands! 
A must for all PCB work.
Cat. T12444 $9.95

METEX 
3800 
MULTIMETER
This instrument is a compact, 
rugged, battery operated, hand held 
3 v2 digit multimeter for measuring 
DC and AC voltage, DC and AC 
current Resistance and Diode, for 
testing Audible continuity and 
transistor hFE. 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

• 1/2" high contrast LCD
• Automatic over-range indication 

with the " 1 " displayed
• Automatic polarity indication on 

DC ranges
• All ranges fully protected 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

• Diode testing with 1 mA fixed 
current.

• Audible Continuity Test 
• Transistor hFE Test 
SPECIFICATIONS
Maximum Display: 1999 counts 
3^/2 digit type with automatic 
polarity indication
Indication Method: LCD display 
Measuring Method: Dual-slope in 
A-D converter system
Over-range Indication: V Figure 
only in the display
Temperature Ranges: Operating 
0-C to ‘ 40-C
Power Supply: one 9 volt battery 
(006P or FC-1 type of equivalent) 
Cat 091530 Normally $109

SPECIAL $79

COMPACT DISC 
CLEANER

Even compact discs need to be kept 
clean otherwise the listening 
pleasure will be spoiled by drop outs 
or skips

Cabinet incorporates working 
base to place disc
Soft suede cleaning pad (with pad 
cleaning brush)
Spray which will gently loosen 
contaminents and not damage 
discs
With disc cloth for handling discs 
Replacement cleaning pad and 
spray available separately

A10025 $19.95

COMPACT DISC 
CLEANER PAD 

& SOLUTION
Replacement pad and cleaning 
solution for to suit above (A10025)
A10026 $9.95

SURGE BUSTER!
6 PROTECTED POWER OUTLETS! 
Protect your valuable electronic 
equipment from damaging power 
surges Ideal for protecting personal 
computers, video equipment, colour 
TVs. amplifiers, tuners, graphic 
equalisers. CD players etc
SPECIFICATIONS:
Electrical rating: 240V AC. 50Hz, 10A 
Complies with Australian Standards

Approval number N10084
3 x Metal Oxide Varistors (MOV) 
Surge/Spike Rating (each MOV) 

4,500 amps (8x 20us)
Energy Absorbtion Factor each MOV 

75 joules (10 x 1000us)
Maximum Clamping Voltage 

each MOV 710 volts at 50 amps
Response time: Less than 25 

Nanoseconds
X10086

Normally $69.95
Introductory price $47.95

METEX 
3530
MULTIMETER
This Instrument is a compact, 
rugged. battery operated, hand 

31/2 digit multimeter for measur­
ing
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 technol­
ogy
for auto-zeroing, polarity selec­
tion
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

• 1/2" high contrast LCD
• Automatic over-range indication 

with the "1" displayed
• Automatic polarity indication on 

DC ranges
• All ranges fully protected plus 

Automatic "ZÉRO" 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 
3^/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
OC to +40-C
Power Supply: one 9 vott battery 
(006P or FC-1 type of equivalent)
Cat Q91540 Normally $139

SPECIAL $109

CPF
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fortran CPF Filtered Electronic 
Spike Protector provides a protective 
electronic barrier for microcomputers 
pnnters. telephone systems and 
modems electronic typewriters, 
audio and stereo systems and other 
sensitive electronic equipment
The CPF provides protection from 
dangerous electrical 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-vottage. ensunng 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
Splke/RFI Protection: 4.500 amps 

for 20m/second pulses
Maximum clamping voltage: 275V

to 
Cat.Cl9030 
1-9 
$2.95

Shield plate 
Column 2 
Row 4

.... Column3 
Row 1 
Column 1 
Row 2 
Row 3 
NA

10+
$2.50

100 +
$1.95

MIDRANGE HORNS
Use these quality, all metal, Piezo 
tweeters for great top end sound in 
your band speakers, disco sound 
system, etc Rated at 30 watts RMS 
in a system they will handle over 
100 watts RMS
Two sizes to choose from:
Size: 4"x IO1/?"
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

$69.95
differential mode

Cat. X10088

DB25 CONNECTOR 
SPECIALS!

We have just imported 50,000 
So you get to save a small fortune!

DB25 MALE (P10900)
1-9 10+ 100+

DB25 FEMALE (P10901)
1-9 10+ 100 +
$1.20 $1.00 $0.90

CODE KEY PAD
• Telephone type digital keypad
• Four digit, changeable code
• Over 5000 possible combinations.
• Power consumption: 5mA standby, 

50mA alarm
• Two sector LED and 1 arm LED
• Wrong number lockout.
• 12V tfc operation
• Relay output
• Panic button
• Normally open tamper switch
• Dimensions: 145 x 100 x 37mm
• ACP3 compatible
Cat A13014 R.R.P. $79.95

SPECIAL, ONLY $69.95
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Keeping up with technology:

Grasping GaAs
Gallium arsenide semiconductor technology is slowly but 
surely gaining ground against silicon, especially in certain 
areas such as LEDs, low-noise microwave amplifiers and very 
high speed logic. Here’s an easy to understand explanation of 
how GaAs works, and why it is better than silicon in these 
areas.

by GEOFF BAINS

Everyone and their dog knows about 
silicon. It is almost a synonym for 
advanced technology to say a product 
contains a ‘silicon chip’. However the 
days of ‘popular’ silicon may now be 
numbered, as new semiconductor ma­
terials come into our lives.

The first of these to make a real 
impact is gallium arsenide. This may not 
sound as elegant as silicon, but it has 
the potential for greater things.

Gallium arsenide (or GaAs, as the 
chemists would call it) is in many ways 
a semiconductor just like any other. It 
has just a few subtle differences which 
make all the difference. So, to under­
stand GaAs, we must look at how any 
semiconductor treats electricity.

The conduction of electricity is all 
about electrons. All matter is made of 
atoms, around which orbit a number of 
electrons - the exact number of which 
determines the chemistry of the element 
concerned.

These electrons can only orbit in a 
number of specific energy levels (exactly 
why this is so, Einstein and Heisenberg 
would be pleased to tell you in no more 
than 40 or 50 pages of quantum me­
chanical mathematics). When an atom is 
hit by some energy, one of its electrons 
can absorb the energy to jump up to a 
higher energy level. The electron can 
also radiate the same amount of energy 
when it returns to its normal state.

If the outer electrons in the atoms are 
excited right out of the control of the 
atom from the normal ‘valence’ band of 
energy levels into the ‘conduction’ 
band, they can flit from atom to atom 
quite easily - moving around the crys­
tal.

An electric field applied to these free 
electrons will move them uniformly 

through the crystal - that’s what we call 
an electric current.

In metal atoms it takes next to no 
energy to shift electrons into the con­
duction band, because the bands over­
lap in energy terms. At room tempera­

The TQ3000 gallium arsenide gate array, which achieves a 2 picosecond gate 
delay and operates at a clock speed of 1GHz.

ture the conduction band is bristling 
with electrons ready to conduct (Fig.l).

The atoms in an insulator have widely 
separated valence and conduction band 
energy levels, and so it takes enormous 
energies to break down the insulator 
and let the current flow.

Semiconductors also have a gap, like 
insulators, but in this case it is relatively 
small. So at normal temperatures a few 
electrons have sufficient energy to cross 
the barrier and provide conduction.

Several elements have a small enough 
band gap to allow some conduction at 
normal temperatures - silicon, ger­
manium and of course gallium arsenide.

What makes semiconductors so useful 
is that when an electron leaves the va­
lence band it leaves behind a hole. This 
acts just like a positive charge and when 
an applied electric field sends the free 
electron one way, passed from atom to 
atom in the crystal, it is as though a
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Fig.l: Atomic energy diagrams for a 
conductor, an insulator and a 
semiconductor, used to explain 
electrical behaviour.

hole is moving the other way.
A pure or ‘intrinsic’ semiconductor 

has just as many holes as electrons. To 
control the way currents flow through 
the material, small and precisely con­
trolled amounts of other elements are 
added to the intrinsic semiconductor. 
These additives are either electron 
donors or electron acceptors and so the 
‘doped’ semiconductor has either a sur­
feit of electrons or a lack of them (a 
surfeit of holes).

A semiconductor doped with a donor 
substance has more electrons than holes 
and is called an ‘N-type’ semiconductor. 
One doped with an electron acceptor 
will have some electrons ‘mopped up’ 
by the dopant, giving a surfeit of holes, 
and is called a ‘P-type’ semiconductor.

Combining these types together gives 
interesting and useful effects at the 
junctions, and that is how semiconduc­
tor diodes and transistors operate.

A diode is simply a junction of an 
N-type and a P-type semiconductor. 
When a potential is applied with the 
positive terminal to the N-type half (re­
verse biasing) all the free electrons from 
the N-type semiconductor rush into the 
positive terminal leaving no free charge 
carriers (electrons or holes) behind 
(Fig-2).

Similarly in the P-type half, the tree

Closeup of a GaAs dual 2-input ExOR gate chip capable of running at 1 
gigahertz. (Courtesy Harris Semiconductor)________________________

holes are cancelled by electrons from 
the negative terminal. There are no free 
charge carriers and so no current can 
flow.

Connect the diode the other way 
around (positive to P-type) and elec­
trons issue from the negative terminal 
into the N-type half, holes rush from 
the positive terminal into the P-type 
half and they constantly recombine at 
the junction - lots of current!

Now, that’s how any semiconductor 
diode works. What makes GaAs diodes 
special is the energy levels involved.

GaAs diodes
When the electron-hole pair recom­

bine, energy is given off as heat or light 
(the same energy as was needed to 
separate them in the first place). The 
energy given off by the recombination 
of the electron-hole pairs in silicon is 
mostly heat. But the energy from GaAs 
electron-hole pairs happens to be in the 
visible part of the spectrum.

So, when diodes made from GaAs are 
forward biassed, the constant recombin­
ing of electrons and holes at the junc­
tion produces light - and that s a LED

LACK OF CHARGE CARRIERS 
TO CARRY CURRENT

Fig.2: A junction diode formed be­
tween oppositely doped semiconduc­
tor regions is very polarity sensitive.
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Grasping GaAs

t A. ,er acvon involves one photon stimulating the emission 
ot others, from a "population inversion” of carriers.

Fig.3(b): In a solid state laser, light finally 
emerges after bouncing between polished 
surfaces.

for you! Next time someone tries to im­
press you with all the flashing LEDs on 
their hifi, just remark ‘just looks like a 
lot of gallium arsenide electron-hole 
pair recombination to me’.

By adding small quantities of phos­
phorous to the GaAs, the band gap is 
increased and so the frequency of light 
emitted goes up. So it becomes possible 
to make LEDs of green and blue-green, 
with shorter wavelengths than the natu­
ral infra-red and red of GaAs alone.

More importantly, at high forward 
currents the ‘population invertion’ in 
the region of the GaAs diode (the great 
many electron-hole pairs pouring to­
gether to recombine) allows light ampli­
fication by stimulated emission of radia­
tion to occur - that’s LASER for you!

If the photon of light emitted by a 
recombining electron-hole pair hits an­
other atom in the excited state, it will 
force the electron to recombine with a 
hole giving off another photon, giving 
all the ingredients of a chain reaction.

The stimulated photon is in phase 
with and moves in the same direction as 
the first one, and so on. By polishing 
the faces of the GaAs diode crystal, 
light is bounced back and forth across 
the crystal increasing in intensity as it 
goes and emerging in a straight beam of 
coherent laser light (Fig.3).

Such semiconductor lasers have ex- 
temely narrow wavelengths and are very 
fast. With modern optical fibres it is 
now possible to send digital information 

curve includes a negative resistance 
section.

using GaAs laser diodes at 2G bits/sec- 
ond over 100km, without repeaters.

Microwave oscillations
Light isn’t all that GaAs can be per­

suaded to emit. In the early days, 
microwaves were produced with archaic 
klystron tubes which used near-mechan­
ical resonance to produce the oscilla­
tions. GaAs crystals have a useful prop­
erty which enables microwaves to be di­
rectly created with a steady voltage.

The free electrons in a GaAs crystal 
(or any other semiconductor) can move 
very fast through the crystal. However, 
because they actually move by hopping 
from atom to atom, recombining and 
forcing new electrons into the conduc­
tion band, the average ‘drift velocity’ of 
electrons through the crystal is relatively 
slow.

The drift velocity is increased by an 
increased electric field (because the 
electrons are charged). However, with 
GaAs, above about 3kV/cm of applied 
field more electrons are excited into the 

Fig.5: Carrier mobility of three common semiconductors

Silicon 
(Si)

Germanium 
(Gi)

Gallium Arsenide 
(GaAs)

Electron Mobility 1350 3900 6800

Hole Mobility 480 1900 680

iyp,cai as used in low-noise UHF and
microwave amplifiers. It s a depletion mode device.

conduction band (by the energy of the 
field) and these cause more collisions 
giving a reduced drift velocity and lower 
currents. GaAs therefore exhibits a 
negative resistance - higher voltages 
mean lower currents.

At still higher voltages the curve 
(Fig.4) swings back to normal again, but 
the effect is pronounced enough to give 
the Gunn diode its properties.

A Gunn diode (named after its inven­
tor J.B. Gunn) is a piece of unevenly 
doped GaAs. The separate regions of 
doping cause regions of high and low 
electric field. In the high field strength 
regions the negative resistance of the 
GaAs cause few electrons to flow out of 
the region, despite the large number 
flowing in.

Eventually an enormous negative 
charge builds up which rockets towards 
the positive terminal like a spark. The 
process then repeats itself again and 
again, and with a resonant inductor 
gives an oscillating current at 2-20GHz.

Although Gunn diodes are much sim- 
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pier and tougher than klystron tubes, 
the snag is they are inefficient and can 
produce only about 0.2W against the 
10’s or even 100’s of watts from a klys­
tron. However, the output is largely 
determined by the heating of the GaAs 
crystal and with good heatsinks and 
pulsed operation outputs of 250W have 
been achieved.

High speed operation
The drift velocity of the free charge 

carriers in GaAs is responsible for per­
haps the greatest application of gallium 
arsenide.

As we have seen, the movements of 
the charge carriers in all semiconductors 
is limited by their collisions with atoms 
in the crystal. Since the drift velocity 
increases with increasing applied field 
strength (at least, until the negative 
resistance region is reached) the quan­
tity ’mobility’ - the ratio of carrier 
speed to field strength - is used to de­
scribe the freedom of the carriers in a 
particular semiconductor.

As luck would have it, the mobility of 
electrons in GaAs is much higher than 
in other semiconductors such as silicon 
or germanium (Fig.5).

The high speed of the electrons 
means that transistors and ICs manufac­

tured from GaAs are themselves capa­
ble of much faster operation.

GaAs transistors have been around 
for some time. These are mostly FETs, 
as straightforward NPN GaAs transis­
tors do not work well. This is because 
of the slow speed of holes in GaAs.

GaAsFETs are depletion mode FETs 
(Fig.6). The negative charge at the gate 
forms a depletion layer (with a few 
charge carriers), which blocks the main 
flow of electrons from the source to the 
drain terminals.

The high speed (up to 18GHz) and 
low noise of GaAsFETs has made them 
popular for receiver front-end design 
and for the ouptut stages of power am­
plifiers. GaAsFETs are the basis of 
most satellite TV low-noise block down­
converters (LNBs).

GaAsFETs are also relatively simple 
to fabricate, and the basis of many 
GaAs ICs. However, GaAs ICs as a 
whole have proven tricky to manufac­
ture. Defect-free GaAs wafers have 
been difficult to make, and to obtain 
full advantage of the high speed of 
GaAs, ICs must be small and densely 
packed, stretching IC technology to the 
limit.

Nevertheless, some developments 
have been made in the field of digital 

ICs where gate delays of only 50ps and 
operating frequencies of 5-l()GHz have 
been achieved - around 5-8 times faster 
than equivalent ECL circuits.

GaAs IC manufacturing problems will 
be overcome. The market is hungry for 
these high speed devices.

Indeed the next generation of Cray 
supercomputers (the $30 million Cray-3) 
will be using GaAs chips and immersing 
them in liquid nitrogen, for supercon­
ductivity speed to give speeds of 3 giga­
FLOPS. That’s 3000 million floating­
point operation per second!

The future
The time will come, in the not too 

distant future, when silicon is as old hat 
to the marketing men as transistors are 
today. Gallium arsenide has so great a 
future, over such a wide spread of ap­
plications, that the difficulties it pre­
sents to manufacturers will not be al­
lowed to stand in the way.

Already GaAs has proved itself in 
LEDs and high frequency receivers. It 
may not be too long before we see it in 
everyday ‘household’ electronic circuit­
ry, proving its worth in speed and versa­
tility and finally becoming the ‘people's 
semiconductor’. ®

profitable career 
. 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.

6© CONTROL DATA INSTITUTE 
A computer career starts here.
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FORUM
Conducted by Jim Rowe

More on the nanofarad, 
the billion - and the jar
You didn’t need to be Nostrodamus to predict that there’d be 
a lively response to my March column, with its somewhat 
provocative comments about some people being unwilling to 
accept metric/SI units like the nanofarad. The letters started 
rolling in as soon as the issue hit the streets.

I know it was fairly predictable that 
the column would generate such a re­
sponse, but all the same I still find it a 
bit surprising that things like the hum­
ble nanofarad and other units can gen­
erate so much activity - sometimes even 
passion. Especially when things like 
nickel-cadmium batteries and the prob­
lems of Australia's manufacturing indus­
try seem to generate so little!

Perhaps it's because things like meas­
urement units are so basic, and directly 
affect so many people. Or because 
they're relatively simple black-and-white 
issues, and easier to understand than 
complex things like economics and cost 
effectiveness.

Anyway, whatever the reason, the 
aforementioned nanofarad column cer­
tainly did trigger quite a few people into 
writing in with comments, both for and 
against the points I put forward. And 
that's great. Nice to know that so many 
people are interested in the musings of 
yer 'umble scribe, and ready to spend 
the time and effort to contribute. This is 
exactly the kind of interaction that 
Forum should generate!

Getting down to specifics, I think the 
first letter to arrive was from Ian 
McInnes of Alphington, Victoria. Mr 
McInnes also sent a contribution to last 
month's discussion of amplifier ear­
thing, you may remember.

This time, he finds himself in broad 
agreement with me over the nanofarad 
itself, which he says has now become 
second nature - although he admits that 
like many of us, he tended to reject it 
at first. His point is that electronics is a 
fast changing activity, and as a result we 
all need to keep open minds and adapt 
to the changes as they occur. Fair 
enough.
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He then goes on to suggest that we at 
EA shouldn't have stopped with the 
nanofarad, but gone further and also 
embraced the use of the unit multiplier 
as decimal point:

1 feel it is a pity you couldn't have led 
the way to educating EA's readers with 
the multiplier decimal point principle 
(4R7, etc) in your drawing practice.

In the early fifties, while on TV 
development, a colleague recently re­
turned from the UK introduced this 
concept. He explained that it was intro­
duced because of the uncertainty associ­
ated with a conventional point, which 
may be lost or gained in the succession 
of paperwork between development, 
production and service. The logic of this 
eventually seeped through, and along 
with the nanofarad, it became second 
nature to talk about 4R7 resistors and 
6n8 capacitors.

I shudder now when I see things like 
.00002uF in print. How could we ever 
have used such figures - although we 
did!

“I shudder now when I see 
things like .00002uF, in 

print!”

So for Mr McInnes, it's not a matter 
of EA having gone too far by using the 
nanofarad; we haven't gone far enough. 
Moreover, he points out that I made a 
rather silly error in the March piece, in 
the explanation of femtofarads at the 
bottom of the second column on the 
very first page:

I think you have become a victim of 
the multipliers yourself, in describing a 
femtofarad as a thousand-billionth of a

farad. If the billion were an English bil­
lion, i.e., a million million, the state­
ment would be correct. But as you use 
the American billion (thousand million), 
there is a discrepancy.

I used to get hung up on these Amer­
ican billions and trillions, thinking that 
the English system was more logical, 
but usage seems to have gone the 
American way.

He's absolutely right, of course. How 
embarrassing! After making such a 
point of effectively defining the (US- 
derived) billion and trillion, I went on 
to make this mistake only a few para­
graphs later. Talk about hoisting myself 
on my own petard...

A few other people were to point out 
the same ‘blue’, as well. Thanks folks, 
my face is a suitable shade of crimson. 
I've given myself a penalty of typing out 
‘A femtofarad is a thousand-trillionth of 
a farad’ a thousand times - although 
nowadays this sort of thing is pretty 
easy, thanks to modern word proces­
sors!

But I digress. Mr McInnes's justifica­
tion for the use of multiplier symbols to 
replace the decimal point is quite rea­
sonable. That is to say I can see the 
logic behind it, although I'm still not 
sure about the desirability of magazines 
like EA ‘leading the way’.

Perhaps this is just revealing my own 
conservative streak, and personal resist­
ance to change. But to me it's some­
thing of grey area, this matter of 
whether or not (or to what extent) we 
magazines should force change on our 
readers. There's certainly a need for us 
to help our readers keep abreast of 
changes and developments, but if we 
move too far ahead of the bulk of our 
readers and their needs, we risk losing 
them - and their patronage.

In short, as Mr McInnes suggests him­
self, there has to be something of a 
compromise between what we might call 
logic, and usage. And where you make 
this compromise is probably always 



going to be a subjective decision. As I 
explained last month, it was I who 
made the decision that we'd go with 
nanofarads, but not with multiplier sym­
bols replacing decimal points. And right 
or wrong, I tried to make this decision 
on the basis of a compromise between 
logic and usage.

Ten years ago, I'd probably have 
given ‘logic’ greater weighting, and gone 
the whole way as advocated by Mr 
McInnes. But nowadays I tend to take 
‘usage’ more into account, as shown by 
my use of the dominant ‘American’ con­
vention for billion and trillion. I sup­
pose I'm mellowing a little!

Passing on to other correspondents, 
Mr H. Heinemann of Fairfield NSW 
also seems to support both the nanofa­
rad and the use of multipliers as deci­
mal indicators. He writes that although 
he grew up with the old CGS system, 
he adapted to SI units and conventions 
with time, and will vote for clarity of 
understanding every time. With regard 
to the use of multipliers as indicators, 
he's even more firmly in favour than Mr 
McInnes:

I believe that decimal points should 
be discontinued. They could be caused 
by ‘fly poo’ or whatever, and included 
as the real thing in photocopies, etc. In 
contrast, 6R8 and 4n7 are not to be 
mistaken. If this means EA publishing a 
guide sheet on accepted drawing con­
ventions, to bring its readers up to date, 
then so be it.

“Builders loathed 
metrication, at first...”

Another writer in favour of the nano­
farad is Stephen Green, of Leongatha in 
Victoria. Mr Green says he for one 
finds no difficulty in working with the 
nano prefix. As soon as he sees it, he 
immediately realises that discussion 
centres on the region around 109 - 
without having to think in terms of frac­
tions of a microfarad. In other words, 
he sees the nanofarad simply as a work­
ing unit in its own right, just as legiti­
mate as the microfarad and picofarad. 
And that's surely the way it should be - 
just like the ohm, the kilohm and the 
megohm.

Actually Mr Green suggests that those 
who don't like the nanofarad are being 
just a bit reactionary:

I would suggest that most opponents 
simply do not WANT to familiarise 
themselves with this unit. Similarly I'm 
sure that many builders loathed metrica­
tion when it was introduced. But how

A sketch of a Leyden jar, from a 
textbook of the 1920’s. By sheer 
coincidence, its capacitance was very 
close to a nanofarad!

many would like to return to the cum­
bersome Imperial system?

I know that's not a direct comparison, 
but it illustrates that people are often 
resistant to change, whether it's good or 
bad. In the case of micro, nano and 
picofarads, I believe that the full use of 
the available units clarifies rather than 
confuses the issue.

Along similar lines came a letter from 
Gordon Wormaid, of Oatley, NSW. Mr 
Wormaid is definitely not in agreement 
with the original writer quoted in the 
March column:

Your correspondent's suggestion that 
SI practice be abandoned would not be 
agreed to by those working more to­
wards the front wave of electronics — 
for instance, in communications. It is 
hard to see how such an inflexible mind 
manages to cope with the fast pace of 
development in today's electronics.

He even suggests that those who 
aren't happy with nanofarads may wish 
to go even further back in time:

I remember coming across some old 
condensers with values marked in 'Jars . 
It's a wonder that some of those reluc­
tant to use ‘nanofarads’ are not stuck 
back in those days. For that matter, 
how is it that they have progressed as 
far as using the ‘micro’ prefix?

I presume that (if it were not for that 
advance) they would maintain that 
.000000001F is preferable to InF!

That reference by Mr Wormaid to the 
‘jar’ as a unit of capacitance is an inter­
esting one. This was used long before 
my time, in the 1920s and 1930s, and 
presumably took its name from the Ley­
den Jar, which was (I think) the first 
kind of fixed capacitor. It was essen­

tially a glass jar with metal foil ce­
mented around the outside as one 
‘plate’, and the inside filled with metal 
shot to form the other. A metal rod 
passing through the stopper formed the 
electrode connecting to the inner plate.

Out of interest I looked up a few old 
books on the subject, to refresh my 
memory. And I found something quite 
ironic, and relevant to the present dis­
cussion.

According to that venerable and clas­
sic text the 1938 Admiralty Handbook 
of Wireless Telegraphy, the ‘jar’ was of­
ficially obsolete even in 1938, having 
been replaced by the farad and its sub­
multiples. But as a unit of capacitance, 
there were 900 jars to the microfarad. 
Or in other words, a jar was very close 
to the dreaded nanofarad - in fact it 
was equivalent to 1.1 InF, to be exact!

Incidentally there was another very 
old unit used to measure absolute ca­
pacitance, in the old CGS system. This 
was the centimetre, believe it or not. 
According to the Admiralty Handbook, 
a charged body has an absolute capaci­
tance of one centimetre if giving it a 
charge of one electrostatic unit (ESU) 
raises its potential by one ESU of 
potential.

Apparently one centimetre of capaci­
tance was around 1.11 picofarads, be­
cause there were 9 x 1011 centimetres in 
a farad.

I can only guess that the centimetre 
was used to measure the diameter of a 
charged metal ball, at some fixed dis­
tance from another ball at reference 
potential. It can't have been a measure 
of the separation, or it would have been 
some kind of inverse unit (getting 
smaller for increasing capacitance).

The only time I've ever come across 
this unit myself is seeing it used for the 
calibration of tuning capacitors in very 
old military and marine radio gear. 1 
don't remember having seen the jar 
used anywhere, but presumably it was.

But enough about ancient trivia, and 
back to our current controversy.

Mr S. Niedworok of Blackwood in SA 
writes that he doesn't quite understand 
what all the fuss is about. He regards 
the nanofarad as simply one of the unit 
multipliers which form an essential part 
of the knowledge required by anyone 
working in electronics, whether profes­
sional or amateur. Mentally translating 
between picofarads, nanofarads and mi­
crofarads is simply part of the day-to- 
day activity, so elementary that it's not 
worth worrying about.

What concerns Mr Niedworok much 
more is the confusion he finds in vari-
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FORUM
ous well known self-serve electronics 
stores, in marking their component 
drawers and bins. Apparently he finds 
all sorts of weird and wonderful mark­
ings, many conflicting with each other 
quite wildly. Things like:

CAP POLYCARBONATE 240VAC 
.047UF
CAP MN SERIES 250VAC .01MFD 
CAP 341 MPC 1600V .001MFD 
CAP STYRO 63V 1000PF
Mr Niedworok says this multiplicity of 

markings undoubtedly confuses people, 
and much more than things like the 
nanofarad. Apparently almost every 
time he goes into the store in nearby 
Darlington, some customer asks him if 
he can identify the value of a capacitor. 
But when he had the temerity to take 
this up with his local store manager, he 
was almost thrown out of the store:

I was told by the manager to go and 
shop somewhere else, and not to waste 
his staff's time

All this confusion and not a single 
nanofarad in sight!

One problem with the use of the old 
‘MFD’ to represent microfarads, as Mr 
Niedworok points out, is that nowadays 
it is easily confused with mF, the cor­
rect symbol for millifarads. There are 
certainly quite a few capacitors now 
produced with values in the millifarad 
range, as well as a few going right up to 
the farad area.

Mr Niedworok even suggests, I sus­
pect a little tongue in cheek, that there 
could be a possible confusion between 
‘MFD’ and megafarads, for which the 
correct symbol would be MF! Somehow 
I don't think we need worry about that 
for some time, but there's certainly a 
potential confusion right now between 
MFD and mF - particularly where 
everything in printed is capital letters 
for some reason.

Since the bin labels of the stores con­
cerned are apparently all produced by a 
computer printer, Mr Niedworok asks 
why, in this hi-tech era, they couldn't 
all be printed with consistent, standard 
and non-confusing units. The greek ‘mu’ 
(p) may not be available, but at least 
they could be printed in pF, nF and uF 
as we do in EA. As you can see we do 
have the mu available, but getting the 
typesetter to produce it is a little messy, 
so we tend to stick with uF for simplic­
ity.

By the way, Mr Niedworok says that 
this confusion of capacitance units isn't 
confined to only one of the main chains 
of electronics stores. He found a very 
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similar situation in stores forming part 
of the other main chain.

Just before leaving Mr Niedworok, he 
also draws attention to another source 
of confusion with capacitor markings 
themselves. This is the practice of delet­
ing all reference to capacitance units 
themselves, and using other code letters 
which represent tolerance ratings or 
temperature coefficients, or whatever. 
And perhaps by sheer coincidence, 
these code letters seem to include our 
old friends K and M.

So you can end up with a capacitor 
marked ‘.012K’, for example, or ‘184K’. 
How's that for further confusion! As Mr 
Niedworok says:

Why on earth do we have to use the 
letters ‘K’ and ‘M’ for tolerance, since 
they obviously conflict with the symbols 
for kilo and mega. Have we run out of 
letters of the alphabet?

To which I can only agree. Inciden­
tally if that ‘184K’ is still puzzling you, 
the capacitor concerned actually has a 
value of 0.18uF (or 180nF, if you 
prefer). Some of the Japanese compo­
nent makers often use a system of giv­
ing capacitor values in picofarads, and

“Have we run out of letters 
of the alphabet?”

using a third digit to represent the num­
ber of zeroes. So ‘184’ means 
180,000pF, and ‘224’ means 220,000pF 
or 0.22uF. Similarly ‘222’ means 
2200pF, or 2.2nF.

Still on the subject of component 
markings and their relevance to the 
nanofarad question, regular EA contrib­
utor Jim Lawler of Hobart Tasmania 
has some very relevant comments. His 
approach is quite matter of fact and 
down to earth:
I have no objection to the nanofarad 

as such. But the question of whether we 
should adopt it or not is really out of 
our hands. Until the manufacturers and 
distributors make, package and sell ca­
pacitors marked in nanofarads, it is pa­
tently useless specifying these values in 
schematic diagrams.

Where ever a circuit diagram specifies 
a capacitor in nanofarads, I have to 
convert its value into micro- or picofa­
rads before I can select a real-world ca­
pacitor. If I don't do the conversion, 
then someone else has to. Either way, 
it's an unnecessary waste of time and a 
negation of all that metrication stands 
for.

I will accept and use nanofarads as 
soon as I can go to my supplier and buy

nanofarad caps, without either he or me 
having to convert the value to match 
the goods on his shelves.

After reading your March column, I 
scanned through the magazine, looking 
for a source of nanofarad capacitors. 
There were none.

The Jaycar catalog offered only ca­
pacitors in microfarads and picofarads. 
Ritronics and Tandy were the only 
other advertisers offering capacitors in 
that issue, and then only in micro- and 
picofarads.

I went back through other catalogs, 
from Dick Smith Electronics and Al­
tronics, and they didn't list any nanofa­
rad capacitors either. Not even that 
bible of the parts industry, the RS Com­
ponents catalog had any nanofarad ca­
pacitors for sale.

That last one is even more surprising, 
because it is printed by the giant 
Radiospares Components Ltd in the 
UK, and distributed here by its Austra­
lian subsidiary. And if the largest UK 
supplier of capacitors declines to sell 
nanofarads, in the very home of nanofa­
rads, then what hope is there for us 
lesser mortals?

Fair enough. I can only agree that 
very few actual capacitors are marked in 
nanofarads as yet, and until they are the 
use of the unit on circuits, etc. must 
inevitably involve us all in some degree 
of mental gymnastics.

Whether you regard this as a good or 
bad thing is presumably a matter of 
your personal situation. Jim Lawler ob­
viously finds it an annoying waste of 
time, and I'm sure a lot of people will 
agree with him. Presumably Mr Nied­
worok would be among them, for exam­
ple, whereas others like Messrs 
McInnes, Heinemann, Green and Wor­
maid would perhaps see it as a chal­
lenge — an opportunity to keep their 
mental gym equipment in good shape.

Moving on to other letters, Mr Ron 
Hunt of McCrae in Victoria obviously 
isn't in favour of the nanofarad at all. 
In fact his letter was basically a plea for 
it to be immediately consigned to obliv­
ion:

I have been buying EA for years, and 
I could understand your circuit diagrams 
until you changed the capacitor mark­
ings.

Why did you do this? I simply cannot 
understand ‘InF’, ‘22nF’ and so on. 
What was wrong with the old way?

I can't find any reference to this new 
system of units. Please revert to the old 
way as soon as possible.

Mr W.A. Jolly of Nambucca Heads, 
NSW writes not so much to comment



on our use of the nanofarad, but again 
to take me to task for electing not to 
use multiplier symbols instead of the 
decimal point:

I feel 1 must take you to task over 
your comments in the March Forum. I 
do not believe that, as editor of a lead­
ing electronics journal, you are in a 
position to pick and choose which parts 
of an international standard you are 
going to adopt. So your Karen Row­
lands has my sympathy.

A better approach may have been to 
publish an article setting out what 
changes in circuit layout, values etc., 
were going to be introduced and why. 
With maybe some examples, together 
with tables of equivalent old and new 
values, in an attempt to educate your 
readers.

Mr Jolly is certainly entitled to his 
opinion regarding my right to pick and 
choose whether we adopt the full SI 
conventions ‘boots and all’, and I can 
see the logic of this approach. It's just 
that I beg to differ.

As I see it my prime responsibility is 
to make the material in EA as clear and 
understandable as possible to the widest 
possible group of people, commensurate 
with it also being as up to date as possi­
ble. This inevitably involves finding a 
compromise, between sticking with the 
old familiar ways and adapting to 
change.

To achieve this compromise I'm 
happy to give lots of careful considera­
tion to both national and so-called inter­
national standards, but in the end I be­
lieve it has to be a matter of personal 
judgement.

Incidentally this is no more than the 
kind of decisions made by other maga­
zines, technical and scientific organisa­
tions, industries and even countries. 
Look at the USA, for example: they're 
still largely ignoring metric units and the 
SI conventions.

I guess what I'm trying to do with EA 
is steer a course roughly midway be­
tween the thoroughly Si-committed 
Europeans, and the ‘SI - what's that? 
Americans. So that hopefully, our read­
ers will be pretty aware of what's going 
on at the leading edge, but at the same 
time will be able to follow circuits and 
other information from almost any­
where.

As for Mr Jolly's suggestion that we 
should have published an article ex­
plaining the changes we were making, I 
can only agree. My only excuse is that 
at the time, we were very short staffed, 
and hard pressed to get the magazine 
out at all!

Still, it is an excellent idea, and one 

that I'll try to follow up as soon as I 
can.

The only other noteworthy comments 
arising from my piece about the humble 
nanofarad were not about the topic as 
such, but taking me to task for my 
‘American’ use of the word billion 
(meaning a thousand million or 109), 
rather than giving it the true-blue ‘Brit­
ish and best’ meaning of a million mil­
lion or 1012. Some correspondents sug­
gested that if I simply had to have a 
word to represent 109, I should use the 
French word ‘milliard’ rather than ‘cor­
rupt’ the meaning of billion.

Sorry folks, but usage of these words 
does seem to have followed the Amer­
icans. I'm simply following the majori­
ty!

So to summarise on the nanofarad 
question, judging from the correspond­
ence I've received it looks as if most 
people are fairly happy with the unit it­
self. The main gripe seems to be that 
because very few capacitors are actually 
marked in nanofarads as yet, using the 
unit does seem to be a little premature.

As so many of the world's compo­
nents are made for the US and Asian

“I suspect they’d organise a 
lynching party - for me!”

markets, where adoption of metric/SI 
standards is relatively slow, I guess it 
may be a while before we see too many 
caps with nanofarad markings. But hav­
ing now introduced the unit into our cir­
cuits, it would probably be foolish and 
confusing to change back again. Better 
to keep it, I think, and follow Mr 
Jolly's suggestion of publishing an arti­
cle explaining the mysteries of capacitor 
units and marking codes.

But as for following the advice of 
Messrs McInnes, Heinemann and Jolly, 
and going the full SI route with multi­
pliers instead of decimal points, I don't 
know. After all this fuss about the hum­
ble nanofarad, I hesitate to think what 
would happen if we tried weaning EA 
readers onto 4k7's, 6n8's and 2u2 s. I 
suspect they'd get together and organise 
a lynching party - for me!

Just to end up this month, you may 
recall that the other subject I tackled 
here in March was a weird item on elec­
tric vehicles. Well, that attracted a few 
responses too - although not from the 
AEVA as 1 half expected.

One response was from my fellow 
scribe Ben Furby, editor of the retail in­
dustry journal Counterpoint, who is 
very keen on electric vehicles. I suspect 

he wrote mainly to correct any impres­
sion I may have given (or received) that 
EV enthusiasts were all muddle-headed 
weirdos. You needn't have worried, 
Ben, it was only the item concerned 
that I found so unbelievable.

Gordon Wormaid also made reference 
to this item in his letter. I don't think 
there's any doubt that Gordon had his 
tongue planted firmly in his cheek 
though, because here's his comment:

With reference to use of the Earth's 
magnetic field to power vehicles, you 
seem to have ignored an even simpler 
possibility. Modern permanent magnets 
are so powerful that an array of them 
should be capable of attracting the vehi­
cle to the nearest magnetic pole. To go 
in the opposite direction, rotate the 
array to convert the attraction to repul­
sion. Other directions may be achieved 
by ‘tacking’, as well known to any sail­
or.

The mind boggles! Apart from the 
size of the array you'd need, and the 
concept of extracting energy from a sys­
tem consisting of two permanent mag­
nets, I suspect you also might have 
some difficulty turning the array 
around, to reverse direction. A reliable 
braking system could be a problem, too. 
But thanks for the idea, Gordon - it's a 
corker. Send us a picture when you get 
one going!

The final comment came from the re­
doubtable Mr Jolly, however. He ign­
ored the actual item on the car driven 
by power from the Earth's field, and in­
stead jumped on me for being charita­
ble about electric cars in general:

I also cannot go along with your be­
lief in the potential of the electric car. 
These vehicles are limited not by the 
battery, but by the sheer size of the 
electrical units involved. Even with a 
perfect battery, or an extension cord if 
you like, 100 amps at 100 volts is still 
only about 10 horsepower - i.e., the 
performance of a ride-on lawnmower. 
More voltage become lethal, more amps 
impractical. So where is the potential?

He's right to be pretty skeptical about 
electric cars, of course - I am myself. 
The enthusiasts do tend to overlook the 
practical difficulties, which are still quite 
huge, and to ignore the extremely high 
energy storage efficiency of old-fash­
ioned petrol and the IC engine.

But I'm sorry, Mr J, I can't agree 
that higher voltages are necessarily le­
thal. Microwave ovens have potentially 
lethal 4000V supplies inside, but mil­
lions use them every day quite safely. I 
see no reason why quite high voltages 
couldn't be used in electric cars, with 
the appropriate technology. ®
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Compact Disc Reviews by RON COOPER

TCnXIKDWY

TCHAIKOVSKY
Symphony No.5, Op.64
Capriccio Italien, Op.45
London Symphony Orchestra
Conducted by Gennadi Rozhdestvensky
IMP PCD 875
Playing Time: 63 min 39 sec
PERFORMANCE 

9 10

SOUND QUALITY 
2 3 4 5 6 7 8 9 10

Here are two of Tchaikovsky’s most 
popular works, which curiously were 
written around the time when he was 
under physical and mental stress. In the 
latter part of 1877 his marriage broke

GUITAR CLASSICS 
FROM SPAIN

Marcelo Kayath 
IMP PCD 876
Playing Time: 61 min 46 sec
PERFORMANCE

10

SOUND QUALITY 
12 3 4 5 6 7 8 9 10

__________

I am sure this new digital release 
from IMP will be welcomed by fans of 
this fascinating instrument. There are 13 
relatively short works and they are:

1. Predule in A minor (Francisco Tar­
rega)

2. Capricho Arabe (Francisco Tarrega)
3. Recuerdos De La Alhambra (Fran­

cisco Tarrega)
4. La Maja De Goya (Enrique Grana­

dos arr. Marcelo Kayath)
5. Granada (Isaac Albeniz arr. 

Marcelo Kayath)
6. Zambra Granadina (Isaac Albeniz 

arr. andres Segovia) 
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up and with this crisis he was thrown 
into a deep creative depression that 
lasted seven years. What a mind!

In the years following up to 1884 
apart from these magnificent works, 
there emerged the piano trio, piano 
concerto No.2, the 1812 Overture, the 
Serenade for strings, and the Orchestral 
Suite No.3. Here I make a plea for 
more recordings of all these orchestral 
suites which deserve much more expo­
sure. (When did you last hear a Tchai­
kovsky orchestral suite playing on air?)

This recording, another all new re­
lease from the budget IMP label, is 
quite stunning and certainly not a 
budget sound. But with very familiar 
works such as these, we tend to have a 
"favourite” sound and interpretation, 
chosen after listening to the many ver­
sions available. This one is perhaps 
slower and a little more dramatic than 
most, yet on even a second playing you 
seem to “feel” extra detail from Rozh­
destvensky’s handling.

The sound is clear and open with su­
perb brass and woodwind detail. Sur­
face noise as usual is a thing of the past.

The Capriccio Italien for me though 
was a little too dramatic and the sound 
no match for the Telarc version. Overall 
though, a very good disc.

7. Sevilla (Isaac Albeniz arr. Marcelo 
Kayath)

8. Mallorca (Isaac Albeniz arr. Andres 
Segovia)

9. Prelude in E (Federico Moreno Tor­
raba)

10. Sonatina (Federico Moreno Torra­
ba)

11. Nocturno (Federico Moreno Torra­
ba)

12. Zapateado (Joaquim Rodrigo)
13. El Noy De La Mare (Trad. arr.

Marcelo Kayath)
Though probably unknown to most, 

Marcelo Kayath certainly gives a bril­
liant performance on this disc and is 
worthy of comparison to Segovia. 
Whilst I was unfamiliar with most pieces 
recorded here, the Albeniz “Sevilla” 
was a delight and most will recognise 
this popular composition.

The recording is excellent, with a 
good amount of ambience which does 
not seem to distract from the presence 
of the performer. If you are a devotee 
of the guitar, this disc would be a very 
worthwhile addition.

MOZART
Symphonies No.36 in C K.425 “Linz”
Symphony No.39 in E flat, K543 
Scottish Chamber Orchestra 
Conducted by James Loughran 
IMP PCD 877
Playing Time: 62 min 48 sec
PERFORMANCE 

_L__2_4 5 6 7 8 9 10

SOUND QUALITY 
123456789 10

Mozart wrote the Linz Symphony in 
just three days for an urgent concert - 
quite incredible as this is one of his 
many popular works and it indicates the 
pressure under which he often worked 
best. Just three days to conceive, com­
pose and write out a major work which 
then had to be copied out for the Linz 
Orchestra (and then at least one re­
hearsal) - an amazing feat as the work 
itself is so polished.

The Symphony No.39 in E flat was 
written during a sense of inner emer­
gency in a six week period in 1788, 
along with the G minor (No.40) and the 
Jupiter (No.41). Both symphonies here 
have prominent dotted rhythms (dum- 
te-dum if you’re purely a listener!) The 
No.39 features the famous Minuet and 
Trio often played separately - reminis­
cent of my own high school days, where 
1 was one of “the bashers” of this piece 
in the school orchestra.

Here on disc the performances are 
excellent - equal to the best I have 
heard to date on any recording. Tempos 
are “right" and the sound quality is 
very well balanced - everything is heard 
yet nothing seems to predominate. 
There are excellent cover notes on the 
works, too.

Overall an excellent disc, more so 
with it being at a budget price. ©



Motorola sows the seeds of invention
THE M1468705 FAMILY OF MICROCOMPUTERS

DEVICE TECHNOLOGY EPROM 
(Bytes)

RAM 
(Bytes)

1/0 
UNES

PKG 
PINS SPECIAL FEATURES

MC1468705G2 CMOS 2106 112 32 40 Self Prog. Bootstrap

MC1468705F2 CMOS 1080 64 20 28 Self Prog Bootstrap

THE M6801 FAMILY OF MICROCOMPUTERS__________________
MC68701 HMOS 2048 128 29 40 SCI,MUX BUS Ext Clock

MC68701U4 HMOS 4096 192 29 40 SCI.MUX BUS

THE M6805 FAMILY OF MICROCOMPUTERS________________
MC68705P3 HMOS 1804 112 20 28 Self Prog. Bootstrap

MC68705U3 HMOS 3776 112 32 40 Self Prog Bootstrap

MC68705R3 HMOS 3776 112 32 40 Self Prog. Bootstrap

MC68705S3 HMOS 3600 112 20 28 A-D Converter SPI

MC68HC05C4 HCMOS Mask 
4160

176 24 40 SCI, SPI

MC68HC805C4 HCMOS EEPROM 
4K

176 24 40 SCI SPI

THE M68HC11 FAMILY OF MICROCCIMPUTE RS_________________
MC68HC11A8P HCMOS MASK

8000
256 38 48DIL

52QUAD
512 Bytes 
EEPROM, SCI. SPI

MC68HC11A8P1 HCMOS - 256 38 48DIL 
52QUAD

8KMonitor
512 Bytes EEPROM

MC68HC811A2P HCMOS EEPROM 
2K

256 38 48DIL 
52QUAD

SCI, SPI
A-D Converter__________

The Motorola product 
portfolio of MCUs offers a 
multitude of versions including 
RAM, ROM, EPROM, 
EEPROM, parallel I/O, serial 
I/O and A/D converter - 
all on chip.

Motorola’s MCUs can be 
developed even on an IBM PC, 
and EPROM versions allow 
you to test your own software 
system.

For further information call 
your nearest VSI office.

VSI
THE SOURCE OF 
MOTOROLA 
SEMICONDUCTORS 
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

QUEENSLAND (07) 262 5200 • VICTORIA (03) 543 6445 • SOUTH AUSTRALIA (08) 267 4333 • WESTERN AUSTRALIA (09) 328 8499

NEXUS 11/134



News Highlights

Electronic shelf labels
The new Accu-chek shelf label is de­

signed to interface with a retail store’s 
point-of-sale system through the familiar 
hand-held, data entry unit, which per­
mits shelf price changes to be imple­
mented and verified electronically.

As a result labour to update shelf 
prices is reduced by 40% and accuracy 
between the shelf and the check-out 
scanning system assured.

The system uses standard Telxon 
portable tele-transaction computers, 
which are widely used throughout Aus­
tralia by grocery stores, connected to a 
special probe to access the shelf units 
for electronic price changing.

The special probe can also be used for

Semi laser emits visible
A semiconductor laser emitting light 

visible to the human eye has been 
developed at Philips Research Labora­
tories. The laser, made of mixed crys­
tals of aluminium, gallium, indium and 
phorphorus, emits light at a wavelength 
of 650nm and is particularly suitable for 
digital optical recording, because of the 
high peak output power (more than 
0.1W).

Contributions to this new develop­
ment were made by researchers at the 
Philips Research Laboratories in Eind­
hoven and at the Laboratories d’Elec­
tronique et det Physiquie appliquée 
(LEP), which are part of the Philips in­
ternational research organisation. 
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ordering products without the need for 
inputting product numbers or details. 
By connecting the probe to the elec­
tronic shelf label, product information is 
immediately relayed to the hand-held 
computer and only the quantity to be 
ordered needs to be manually inputted.

The shelf label contains all the infor­
mation on a particular line, including 
shelf space, turnover and stock levels.

The Accu-chek labels are completely 
self-contained and powered by a lithium 
battery with an expected life of five to 
six years and is guaranteed for three 
years.

The units attach easily to existing 
shelving with tamper-proof locks to pre­
vent removal.

light
The new semiconductor laser consists 

of a number of single-crystal layers of 
compounds of aluminium, gallium, indi­
um, and phosphorus of different compo­
sition and with different doping. These 
layers are deposited on a gallium-arse- 
nide substrate by means of chemical 
reactions in a gas mixture.

The researchers at the two labora­
tories have now succeeded in optimising 
the epitaxial deposition technology. As 
a result, the materials obtained are of 
such purity and have such a structure 
that the internal losses in the laser are 
minimal, so that light is produced with a 
high luminous efficiency.

Toshiba ships 
microwave ovens 
to Japan from USA

In a move that seems reminiscent of 
the old joke about ‘shipping coals to 
Newcastle’, Toshiba Corporation has 
begun selling in Japan microwave ovens 
made at its US subsidiary in Tennessee.

Announcing arrival of the first ship­
ment of 5000 ovens, Toshiba's senior 
VP in charge of consumer products Hi­
dehiko Yoshida explained that currency 
movements were responsible for the 
somewhat unexpected change:

“The dramatic depreciation of the 
dollar against the Japanese yen over the 
past two years is beginning to cause a 
radical change in our global marketing 
and manufacturing strategy.” Perhaps 
this may also augur well for consumer 
product manufacturing in Australia.

Tiny transistors 
respond to 
single electron

Researchers at AT&T Bell Labora­
tories have created experimental single­
electron transistors - devices so sensi­
tive that just one electron produces 
changes in the current flowing through 
them.

The devices are prototypes that oper­
ate only at very low temperatures. 
However, scientists feel their perform­
ance may foreshadow a generation of 
all-metal transistors that are extremely 
fast and small and consume very little 
power.

The devices work best when com­
posed of superconducting materials. In 
their present form, they could be used 
as electrometers in experiments to mea­
sure induced charges as small as 1% of 
an electron.

The transistors consist of three micro­
scopic parts. The first is a small island 
of metal just a few hundred atoms 
across. Connected to the edge of this 
central island electrode are two tunnel­
junction electrodes separated by an in­
sulating barrier only a few atoms thick. 
The substrate forms a remote “gate” 
junction that applies an electrical field, 
creating a steady-state bias - and thus a 
charge - across the junctions.

This charge controls the current pass­
ing through the central electrode via the 
tunnel junctions. As in a field effect 
transistor (FET), current through these 
devices can be turned up or down by 
changing the gate voltage.



Repeaterless fibre optic 
links between 
continents?

Scientists at AT&T's Bell Labora­
tories in Holmdel, New Jersey may 
have discovered the way to produce 
fibre-optic cable links as long as 
9000km, without repeaters.

Physicists Linn Mollenauer and Kevin 
Smith have succeeded in sending pulses 
4000km along a fibre-optic cable with­
out losses, by taking advantage of the 
soliton effect. This is a phenomenon 
where waves are guided without energy 
loss over very long distances, given the 
right circumstances.

Mollenauer and Smith have combined 
the soliton effect with stimulated 
Raman gain, whereby a second laser 
‘pump’ beam is sent along the fibre with 
the data pulses, and transfers energy to 
them to cancel out losses.

Although the results are very encour­
aging, it may still be necessary to have 
semiconductor pump lasers every so 
often along a practical cable, to provide 
optical amplification. However these 
would be far simpler than repeaters 
with optical/electronic conversion, 
multi-channel amplifiers and electronic- 
/optical reconversion.

Final element of Raven 
handed over to Army

The final element of Raven, the Aus­
tralian Army’s new combat net radio 
system, has been dropped into place 
with the handover of a prototype Fre­
quency Management Facility by the 
prime contractor, Plessey Pacific 
Defence Systems.

Raven is the name given to the $350 
million Australian Department of 
Defence project to replace its inventory 
of combat net radios (CNR) with a new 
generation of frequency hopping radios 
highly resistant to jamming and eaves­
dropping.

At a handover ceremony at the Ples­
sey facility in Sydney, Army Brigadier 
Jim Farry accepted the Frequency Man­
agement Facility from Mr Duncan Spen­
cer, general manager of Plessey Pacific 
Defence Systems.

Brigadier Farry said, ‘Electronic war­
fare is universally recognised as a seri­
ous hindrance to military operations, 
and the Australian Defence Force took 
a far sighted approach to counter it. 
With development of Raven almost 
complete, the Australian soldier will 
soon have the tactical advantage of se­
cure communications well into the 1990s 
and beyond.’

Technicians at Hughes Aircraft Company’s El Segundo, California plant, 
check JCSAT, Japan’s first commercial communications satellite, after its two 
major subsections were mated for the first time. Hughes is building two 
satellites - both HS393 wide body models operating on the Ku band 
frequency - for Japan Communications Satellite Company, a joint venture 
between Hughes and its Japanese partners, C. Itoh & Company and Mitsui & 
Company. The first spacecraft is expected to be launched into orbit around 
March 1989.

The means of jamming and eaves­
dropping of combat radios, known as 
electronic countermeasures (ECM), has 
become very sophisticated in recent 
years and is a significant threat to mili­
tary operations.

Raven uses a number of techniques to 
counter ECM, including frequency hop­
ping - the automatic, synchronised fre­
quency changes of both the sending and 
receiving radios, according to a prede­
termined code, making transmissions 
difficult to intercept. However, the 
technical problems in generating the fre­
quency assignments and delivering them 
to each radio in the field are substan­
tial.

These problems have been overcome 
by the Freqency Management Facility 

(FMF), a novel system of assigning and 
distributing radio frequencies and call 
signs known as signal operating instruc­
tions (SOI) throughout a command.

The FMF is an all-Australian innova­
tion, the product of a co-operative 
development programme between the 
Department of Defence and Plessey 
Pacific Defence Systems, based in Syd­
ney.

Because the FMF is the only system 
of its kind in the world, the export 
potential is enormous. Plessey is ac­
tively marketing it as part of System 
4000, the export version of Raven. Sys­
tem 4000 is already undergoing evalua­
tion in Turkey, and strong interest has 
been shown from Malaysia, Brazil and 
the United States.
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News Highlights New conduction mechanism discovered
Experiments carried out in the Neth­

erlands in close co-operation by Interna­
tional Philips Research, Delft University 
of Technology and the Foundation for 
Fundamental Research into Matter have 
revealed a new electron-conduction phe­
nomenon in semiconductors. This phe­
nomenon occurs at very low tempera­
tures in a thin semiconductor layer that 
has the property that electrons can 
move more freely in it than is normally 
the case.

It has been established that the con­
ductivity of a narrow connection be­
tween two areas in such a layer does 
not change uniformly as the width of 
the contact decreases, as might be ex­
pected, but in extremely regular steps. 
The size of the steps depends only on 
fundamental physical constants and not 
on material properties or the shape of 
the connection. These results have in 

News Briefs
• The communications divisions of Plessey and GEC have merged worldwide in 
a move aimed at helping Britain regain a leading position in telecommunications. 
The new head of GEC Plessey Telecommunications (GPT) Australia is former 
Plessey MD, Godfrey Hole.
• Component importer/distributor Soanar Electronics is celebrating its 25th 
anniversary. The company was founded by current Arlec-Soanar chairman 
George Soanes in 1963.
• Klaus Lahr has taken office as the new MD of Siemens in Australia, succeeding 
Juergen Mache who has moved to a new position with the parent company in 
Germany. The company has also appointed Auslec to distribute its Simatic S5 
programmable controllers in Victoria, NSW and Queensland.
• Distributor Amtron Australia has moved to the Eutech complex at 687 
Gardeners Road, Mascot NSW. The new phone number is (02) 317 5511.
• A new retail outlet for components has opened in Melbourne: the Electronic 
Components Shop is trading at 289 La Trobe Street, formerly the premises of 
Ellistronics/Active Wholesale. Manager Michael Petkovic, who has 10 years' 
experience in the industry, intends to specialise in semiconductors.
• Adelaide PCB maker Teknis has won a $13 million contract from IBM Australia 
to supply boards for its PS/2 range of personal computers.
• Distributor Amtex Electronics has moved to 13 Avon Road, North Ryde 2113. 
The new phone number is (02) 805 0844, and the fax number (02) 805 0750.
• Software publisher Microsoft has also moved, to Unit 2/1 Skyline Place 
Frenchs Forest 2086. The phone number is (02) 452 0288, with fax number 
unchanged at (02) 452 4387.
• Correcting an impression which may have been given earlier Sydney cable 
maker CSSC Australia advises that it has acquired the PCB assembly business of 
Sanders Electronics, not the company itself. Mr Theo Sanders has joined CSSC 
on a five year contract.
• Australia's only manufacturer of oscilloscopes BWD Precision Instruments has 
extended the warranty period on all of its equipment from 1 to 2 years Three new 
scopes are planned for release later this year.
* w'nners of the Pioneer Hifi prizes in our recent subscriptions promotion 
were Mr D.Larnb of 19 Duart Road, Trigg WA (1st prize), Mr S. O'Donnell of 23/58 
Queens Road, Melbourne Vic (2nd prize) and Southern Ocean Yachts, Suite 4 
thre^winners6 33 RydS R°ad’ Pymble NSW (3rd Prize). Congratulations to all

the meantime been confirmed indepen­
dently by researchers at the Cavendish 
Laboratory of the University of Cam­
bridge.

The measurements were made on gal­
lium arsenide, to which very pure alu­
minium gallium arsenide had been ap­
plied very thinly. A thin layer of highly 
mobile electrons exists at the boundary 
between the two compounds. At tem­
peratures just above absolute zero 
(about -272°C) the “mean free path” 
in the layer, i.e., the distance between 
collisions in the material, is many mi­
crons (1 micron = 0.001mm). Such a 
thin layer of highly mobile electrons is 
termed a two-dimensional electron gas.

Two insulated metal electrodes were 
applied on the aluminium gallium arse­
nide, see Fig.l, with a narrow space 
(0.25um) between them. A voltage ap­
plied to these electrodes influences the 
electron gas below. At a negative volt­
age of -0.6V there should no longer be 
any electrons below the electrodes. 
When the voltage is reduced even fur­
ther the “depopulated” area will also 
spread beyond the electrodes. In this 
way a controllable, almost point-like 
connection between the electron-gas on 
the two sides is obtained. The work 
showed that electrodes with such small 
spacings could be made successfully and 
that the width of the connection could 
be varied.

In measurements of the conductivity 
of such a contact it was found that with 
a gradual reduction of the width of the 
connection the conductivity decreased in 
steps, with the size of the steps depend­
ent only on physical constants (the elec­
tronic charge and Planck’s constant). 
Fig.2 shows the measured results. The 
wave nature of the electrons was shown 
to be essential for the explanation of 
the effect.

VALE: Norman Edge
It is with sadness that we record the 

passing of Norm Edge, who would be 
well known to many of our readers 
from his long involvement with the for­
mer Radio Despatch Service, and more 
recently with his son Bill Edge's busi­
nesses.

Norm passed away on April 15 fol­
lowing a heart attack, aged 73. He had 
worked in the local electronics industry 
for over 50 years, apart from a break 
for military service during the War - an 
impressive achievement.

Our condolences to the Edge family.
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Hi tech storage system
A new vertical carousel storage system launched by Brown- 

built is claimed to achieve major advances in retrieval speed 
and accuracy.

Maxstor is being marketed in Australia by Brownbuilt under 
licence from the UK maker Linvar, a recognised world leader 
in advanced storage technology. Maxstor is a fully computer­
ised system of revolving storage bays. It brings stock together 
into one place where one operator can access any item.

The range is designed to carry products from delicate elec­
tronic components to spare parts and machine tooling weigh­
ing over ten tonnes.

Computer technology allows orders, stock selection and 
stock monitoring to be programmed for faster operation and 
more accurate stock control.

A colour display of the required part and quantity ordered 
keeps the operator fully in touch with job requirements.

An interrupt feature can suspend a picking sequence to com­
mence an emergency pick. The original pick can then be 
resumed at the point of suspension.

Stock is accessed via a waist-high aperture at the front of the 
unit in conventional mode.

Government signs partnership 
agreements with IBM, Wang and DEC

The Federal Government has recently signed partnership for 
Development agreements with three major international firms, 
each of which has committed to very significant export and 
R&D programs in the area of high technology.

IBM has agreed to increase R&D investment to $75 million, 
and to achieve exports of $340 million annually by 1993.

Wang has similarly agreed to spend $70 million on research, 
and achieve exports worth $300 million over the next seven 
years.

DEC (Digital Equipment Corp.) has also agreed to spend 
$82 million on R&D, with $240 million of exports by 1992.

Figures released by the Minister for Industry, Technology 
and Commerce Senator John Button show that overall com­
mittment by transnational corporations under the Partnership 
program now amount to investment of $145 million per year in 
R&D, and exports of $720 million in a year by 1994.

COMPUTER 
SERVICE KITS
CSK-4 

$41.95
Tax included

ALL TOOLS 
DEMAGNETIZED

KIT CONTAINS
• IC Extractor ET-840 for 8-16 pins DIP ICs • Assembly Tweezer AT-1 for 
mounting Chips • 3-daw Parts Holder for pick up flat surfaces • 
Screwdriver, slotted (3.17mm) * Screwdriver, slotted (4.76mm) • 
Screwdriver, phillips • Screwdriver, phillips • Nutdriver (4.76mm) • 
Nutdriver (6.4mm) • Reversible Troque Screwdriver, T-10/T-15 overall 
(76.2mm) • Spare Parts Tube I.D. 0 (20mm) x L 6” (152.4mm) 0 Zipper 
Vinyl Case 9" (23cm) x 6” (15cm) x 1 ”(4cm) 
(Overall tool sizes 76.2mm).

CSK-8

KIT CONTAINS
• IC Inserter with Pin Straighteners- (Pat. 18813) IT-1416 for 14-16 pin 
ICs * IC Extractor with Pin Straightener- (Pat. 19513) SET-1440 for 14- 
40 pin ICs • 3-claw Parts Holder * Assembly Tweezer AT-1 • 
Screwdriver, slotted (3.17mm) • Screwdriver, slotted (4.76mm) • 
Screwdriver, phillips • Screwdriver, phillips • Nutdriver (4.76mm) « 
Nutdriver (6.4mm) * Reversible Troque Screwdriver, T-10/T-15 overall 
(76.2mm) • Zipper Vinyl Case 9" (23cm) x 6” (15cm) x 1 ” (4cm). 
(Overall tool sizes 76.2mm). all TOOLS

$44.95
Tax included

DEMAGNETISED

SEND TO:
FAIRMONT MARKETING P.O. BQX 19, NUNAWA0ING VIC. 3121 AUSTRALIA
PLEASE SENO ME: CSK-4 $41.95 □ CSK-8 $44.95 □
PLEASE FINO ENCLOSED: □ BANKCARD □ CHEQUE □ POSTAL ORDER

CARDN°-............................................................... , , —, EXPIRY DATE
I I I I I I I I I I I I I I I I I OF CARD / /

CARD HOLDERS SIGNATURE.........................................................................

NAME-------------------------------------------------------------------------------------------------------------------------

DELIVERY ADDRESS----------------------------------------------------------------------------------------------------
________________________________________________ _P/Code____________________ _



News Highlights
DEFENCE SIGNALS DIRECTORATE

GRADUATES
ELECTRONIC/COMMUNICATION 

ENGINEERS
Salary $20,547-$21,450

The Defence Signals Directorate Melbourne, invites applications from 
men and women graduates for positions of Engineer Class 1.
THE ORGANISATION:
The Defence Signals Directorate (DSD) is a Melbourne based organisation with 2 
objectives. The first is the conduct of analysis and research into foreign communications 
and electronic systems in support of the intelligence requirements of the Defence Force 
and other elements of the Australian Government. The second objective is the 
safeguarding of Government information communicated, processed or stored by 
electronic means.
The Directorate occupies modern office accommodation in St Kilda Rd., adjacent to 
the city.
QUALIFICATIONS:
Successful applicants will be highly motivated people of above average academic 
achievement who have completed a degree course in- Electronic or Communications 
Engineering.
THE WORK:
The positions involve design and development, at detail and systems level, in both digital 
and analogue fields, spanning:
• Communications systems of all types, notably:

Satellite
Optical fibre
Microwave
HF radio
Multi-level digital multiplex

• Microprocessor based computing systems
• Signal processing.
There is substantial state-of-the-art involvement and the challenge of unusual tasks 
often requiring novel solutions.
Sophisticated and modern equipment is used.
Appointees are initially rotated through several engineering areas to gain breadth of 
experience and perspective.
It should be noted that successful applicants will be required to undergo a security 
vetting process.
THE BENEFITS:
The normal conditions of service for permanent public servants apply, including a 
superannuation scheme, long service leave and four weeks annual leave 
Promotion to Engineer Class 2 and beyond is based on merit alone.
APPLICATIONS:
Applicants are required to complete an application form which will be forwarded to them 
on request. Applications should be forwarded by 20 June 1988 to:

The Recruitment Officer
Defence Signals Directorate
PO Box 7132
MELBOURNE VIC 3004

Telephone enquiries for application forms should be directed to (03) 697 5486
DSD HAS A POLICY OF ENCOURAGING A SMOKE-FREE WORK ENVIRONMENT

WE ARE AN EQUAL OPPORTUNITY EMPLOYER no „

Electronic Assembly Services
Auto Dip Insertion
Passive Component Insertion
Wave Soldering
Component Sourcing

P.C.B. Cleaning 
Diagnostic Testing 
Assembly 
Prototyping

Packaging to Customer requirements

Keech (Holdings) Pty Ltd
100 Showground Road 
North Gosford, 
N.S.W. 2250

An eye for Quality

Ph: (043)24 1506

Record 20km length of 
optical fibre cable

Austral Standard Cables Pty Limited 
(ASC), part of the Metal Manufactures 
Group, has set an Australian industry 
record by producing a continuous 20km 
length of optical fibre cable. This is 
claimed as a technological breakthrough 
for the optical fibre industry in Austra­
lia, which until now has been unable to 
supply lengths in excess of 12km.

The long cable, containing 14 single­
mode optical fibres in continuous un­
jointed 20km lengths, should prove a 
boon to Telecom Australia, who intend 
using it in the second stage of the East- 
West communication trunk route be­
tween Perth and Port Augusta.

Single-mode optical fibres in the cable 
will be an effective medium for digital 
transmission at rates up to 565M bits. 
This is equivalent to about 60,000 simul­
taneous telephone conversations.

Expected service life of ASC’s 20km 
optical fibre cable is 40 years.

Earlier this year, ASC was awarded a 
$24 million contract from Telecom to 
supply a further 75,000km of optical 
fibre cable over the next two years, for 
use in trunk routes and the linking of 
country and metropolitan telephone ex­
changes.

“Video sculpture” at 
World Expo 88

A 7-metre Crystal Video wall sculp­
ture beaming 100 different “faces” of 
the United Kingdom - past, present and 
future - will greet visitors to the British 
Pavilion at World Expo 88.

The 4.5 tonne Crystal Video pyramid, 
rising from the floor to the ceiling in the 
2000 square metres of exhibition space, 
reflects Expo’s theme - “Leisure in the 
age of Technology”. One hundred tele­
vision screens fed by 12 video disc 
players will relay a barrage of images 
and sound to the audience who will 
watch the computerised show from a re­
volving floor.
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Philips claims broadest CD-ROM solutions

The inventor of the compact disc, 
Philips, has now made a dramatic claim 
for the leadership of the Compact Disc- 
Read Only Memory market in Austra­
lia, by establishing what it describes as 
the “Total CD-ROM Solution”.

National marketing manager for CD- 
ROM and Laser Interactive Products 
with Philips Telecommunication Sys­
tems, Guy Norman, says that the com­
pany is catering for the many organisa­
tions who are interested in developing 
and “publishing” their own CD-ROMS.

“We have structured the most com­
prehensive range of hardware, software, 
and bureau services available for CD- 
ROM in this part of the world. And we 
have already taken our first orders for

New HP inkjet printer 
gives laser quality for under $2000

Hewlett-Packard Australia has 
released the HP Deskjet printer, a per­
sonal printer with laser-quality output 
for less than $2000.

The new HP printer prints high-reso- 
lution text in multiple fonts and full­
page graphics, all at 300 dots per inch. 
It uses all common office paper and also 
handles merged text-and-graphics out­
put from popular application packages.

Designed for individual use, the HP 
DeskJet printer’s compact size makes it 
ideal for the desktop environment. It 
prints text at speeds of 120cps or ap­
proximately two pages per minute for 
laser-quality text, and 240cps for draft- 

the preparation of Australian CD- 
ROMs with wide market appeal.”

The Philips “Total CD-ROM Solu­
tion” includes:
• a totally new and comprehensive 
range of CD-ROM drives;
• the Meridian Data range of CD- 
Publishers for data preparation and pre­
mastering.
• CD Net and CD-Server for network­
ing CD-ROMs,
• a complete range of CD-ROM disc 
assessing software;
• a bureau service for CD-ROM prepa­
ration; and
• a consultancy service for CD-ROM 
developers.

The Philips range of disc accessing 

ing quality.
The printer features an automatic cut­

sheet feeder (up to 100 sheets) and a 
front-loading design for quick reloading 
of paper. It accommodates US letter, 
legal and European A4 paper sizes, as 
well as manually fed #10 business en­
velopes.

The HP DeskJet printer has Courier, 
Courier Bold and Courier Compressed 
fonts built in. Two accessory-cartridge 
ports extend font capability, allow for 
memory expansion (up to 256K RAM) 
for soft fonts, and provide for an Epson 
FX-80 printer emulation cartridge. The 
printer has a 16K byte buffer. 

software offers a wide choice to custom­
ers allowing them to select a software 
that suits their application requirements. 
The extensive range of Philips CD- 
ROM drives includes internal half 
height drives, and external as well as 
external/internal SCSI range of drives 
for non-PC users of CD-ROM.

Philips also market its CD-Publisher 
and software as complete development 
packages for those customers preferring 
to set up bureau services, or to develop 
their own CD-ROM in-house.

■ O O O T O ■ C

MP271 EPROM 
PROGRAMMER FOR 

IBM™ PC/XT/AT

Designed and built in Australia. 
Supports most 2716 to 27512 
eproms including emos. Hex 
and binary data formats.
Editing in hex or ascii, copy, 
move, fill, erase, split, combine, 
printing, hex-ascii view of 
buffer disk or eprom. Multiple 
algorithms, simple menu 
operation, and much more.
Additional low cost Australian 
built TTL, relay and opto 
boards available. Phone or 
write for additional information 
from:

MONDOTRONIC PTY. LTD.
P.O. Box 296
560 Waverley Rd., 
Glen Waverley Vic. 3150 
Phone: 232 4110
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PROFESSIONAL O 
QUALITY AT W 
DICK SMITH ELECTRONICS
6.5MHz CRO
Every hobbyist knows how valuable a good oscilloscope 
is: probably the most useful piece of test gear you can 
own.
Hear’s what it offers:
•Retrace blanking for a much clearer display 
•10mV per division vertical sensitivity 
•250mV/division external horizontal sensitivity 
•10Hz to 100kHz, plus external timebase 
•Internal or external sync
•Useable response to beyond 6.5MHz

’399
Ideal for the shack, the work bench, in service work, in 
the classroom and also in assembly applications. Solid 
state electronics (apart from the tube!) means fast warm­
up and extremely low drift. Cat Q-1280

Dual Trace CRO — 20MHz
With Inbuilt Component Checker

Specifications: 17
Vertical bandwidth: DC to 6.5MHz (~3dB) 
Attenuator: 1/1,1/10,1/100 and ground 
Horizontal sensitivity: 250mV/div or more 
Timebase: 10 Hz to 100kHz
Sync: External or internal
Input Impedance: 1 Meg//35pF

You could buy one of those big-name oscilloscopes (the ones with the big-name price tags) and you probably wouldn’t get all the features of 
the DSE CRO. It’s a fully professional quality dual trace model offering outstanding performance for the price!

Complete 
with 2 
sets of 
probes! ’899

Features'
• 20MHz bandwidth (-3dB)
• Use in single or dual trace mode
• Dual trace in chopped or alt mode
• Complete with 2 probe sets
• Inbuilt component checker — for capacitors, inductors, transistors, 

diodes, zeners, etc.
• And much, much more!
Cat Q-1260

Specifications:
DC-20MHZ (-3dB), with less than 17.5ms rise time and 3% overshoot
Deflection: 5mV/div to 5V/div in 10 calibrated steps (1-2-5 sequence)
Accuracy: ±3%
Timebase: 0.1 us/2V/div to 2/div in 20 calibrated steps (1-2-5 sequence)
Uncalibrated control to at least 5/div
Triggering modes: peak or normal from either/both
channels or external
Trigger Sensitivity: 0.5V/div
Sweep delay: 0.1 us to 10m$ in 6 steps.

ELECTRONICS

• NSW • Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Bondi 
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YOU WON’T BEAT
THE QUALITY OF
Hand Tools

Around the world, Piergiacomi tools are known for their outstanding 
quality and reliability. They're the choice of professionals — and 
now DSE has available this superb range. Expensive? Yes, they do 
cost more than our hobbyist range: but once you feel the quality, 
feel the precision, you'll realise they're worth every cent! There's a 
Piergiacomi for every purpose... all tools feature heavily insulated 
handles with sprung action blades and locking bush.

Cutting Nipper with back-angled cut 
Designed especially for pcb soldering work. The ------  
cutting edge is on the opposite side to normal allowing 
a 1mm pigtail to remain ready for soldering — er 
allowing clearance of the soldered joint if you trim the . _ 
pigtails after soldering. Clever — and It works! Blade $ 1 C95 
opening 7mm, handles up to 1.3mm copper wire. I V 
Cat T-3261

Cutting Nipper with standard cut
Ultra-precision cutter with standard angled blades 
allowing completely flush cutting. Special safety 
feature: sping in blade prevents flying pigtails. Blade 
opening 4mm, cutting capacity 1mm copper wire. - n Mnc- 
CatT-3262 5 I tj5
Inclined Frontal Cut Nippers - _ 
Very easy to handle, allowing leads to be cut 1.5mm O TTz© 
from plane — perfect for soldering or to clear soldered------  
joint. The blade tip is angled at 30° to allow access to e 4 Age 
tight spots. Blade opening 9mm, cutting capacity 1mm * I ”1 
copper wire. Cat T-3263

Inclined Cutter and Bender ------ 
Two birds with one stone! Not only cuts the pigtail, but o O 
bends it away from pcb so the component won't fall >=------  
out. Fantastic! Makes pcb assembly a breeze — and 
solves one of the biggest bugbears of hobbyists! Blade 095 
opening 6mm, cutting capacity 1mm copper wire. | O 
Cat T-3264

Shears
For larger cutting jobs — like mini scissors but with 
extra strength needed to get through metal, plastics, »4------  
etc. 18mm length blades means they'll handle coax »AAoc 
cable, etc. Blade opening 10mm, cutting capacity * 
1.6mm copper wire. Cat T-3265

Needle Nose Pliers
Tweezer-like ends for reaching into almost 
inaccessible places — and flat blades so delicate e 4 M or

components won't be damaged. 40mm long blades * | /HO
with 15mm opening at end. Cat T-3266 ■ ■

Flat Nose Serrated Pliers
Fine (2.5mm) ends with serrations along blade mea'rT _ 
extra grip when you realty need it. 12.5mm opening $1R95 
with 40mm long blades. Cat T-3267 I U

Mini Drivers
Mini is right! Just the 
size for precision models, 
turntable cartridges, etc. 
At our low prices you can 
afford to buy a couple in
case you lose one! (JEr 
Ret Blade: Cat T-6010 EACH
Philips: Cat T-6015 

Size: L 30mm
D 1.6mm H 25 x 7mm

68 Piece Multipurpose 
Repair Kit
Already own a multimeter? This set has everything else — 
and then some! Auto electric checker (6-12-24V), neavy 
duty pliers, crimp terminal set... with 60 assorted crimp 
lugs, insulation tape, even connecting wire! A must for the 
hobbyist, technician — or even the motorist. Cat T-4834

$2495

SCOPE Irons ^0

Stubby Drivers 
Great for confined space 
— or that tough screw 
which needs extra 
muscle. You can really 
get a grip on these!
Rat Blade: Cat T-6020 
Philips: CatT-6025 

Size: L 38mm 
D 6mm H 45 x 30mm

Standard
Ideal for general purpose 
electronic work. Spot-on 
for Va whitworth!
Rat Blade: CatT-6030 
Philips: Cat T-6035 

Size: L 75mm 
D 3.2mm H 57 x 15mm

Medium Duty
Big enough to get a good 
strong grip and plenty of 
leverage. Add this to the 
rest of the range and 
you’ve got the right tool 
for just about any job.
Rat Blade: Cat T-6050 
Philips: Cat T-6055 

Size: L 150mm 
0 5mm H 6.5mm 
Handle: 95 x 25mm

Heavy Duty
Everyone needs a big 
gun sometimes! Strong 
enough for the toughest 
work — ideal for the 
tradesman.
Rat Blade: Cat T-6060 
Philips: Cat T-6065 

Size: L 200mm 
0 7mm H 100 x 25mm

EACH

EACH

EACH

EACH

Miniscope
Lightweight and a delight to handle and use, the 
Miniscope is perfect for general service work, kit 
building, etc. Finger tip control gives precise 
temperature — the equivalent or irons in the 10 to 
70 watt range. Use Scope transformer for correct 
operation, with spare tip and element. Cat T-1660
Needs3.3V @ 30A. Scope Transformer CEn 
Cat T-1692 $59.95

Superscope %
The world-famous Australian! Scope irons are ideal©».

for the hobbyist, the work bench, the lab — tKSm
everywhere. Because they’re made tough to take it, ''Sku 
they can! Huge 150 watt capacity and it delivers 
heat from cold in just six seconds. You dictate the __ 
temperature you want. Stainless steel non- d* 
corrosive barrel. With spare tip and element.
Cat T-1605 Um
Needs 3.3V @ 30A. Scope Transfermer Cat T-1692 $59.95

Scope Cordless
Solder Gun —t
For soldering where you want it. Powerful enough 
to handle the same jobs as 60W mains irons, but 
inbuilt NiCads give you up to 100 solder joints 
away from power points and extension cords. 
Includes plugpack for overnight charging; heats in 
just six seconds and takes standard Miniscope < <4 
spares. Supplied with charger, two spare elements w I 
and two spare bits. Cat T-t 600 I

The Professional 'Pocket’ 
Soldering System
The totally portable professional soldering system from Portasol. The 
equivalent of 10-60 watts of power with temperature adjustment up to 
400° Celsius.
Just the thing for hobbyists, technicians, repairers... anyone who needs 
to make repairs, alterations, etc. on the spot! Cat T-1374

Look at whit yoi got!
Pocket sind. temperature 
adjustable iron
4 Tips including hot knife ind blow 
torch!
Tip cleaning sponge
Heavy duty plastic case with clip-on 
iron stand
Butane powered — refills in 
seconds
Average 90 minutes continuous use

$7995

Spin tip to sait Cat T-1375 $12.95

38 Piece Deluxe Repair Kit 
with Multimeter
Everything for quick and easy wiring repairs — with no 
soldering! Ideal for automotive and nobby use. Here's what 
you get: • Multimeter • Crimp Tool • Pliers • 2 
Screwdrivers • Neo Tester (rated tp 500V) • Selection of 
crimp lugs. All in a handy, heavy duty carrying case. 
Perfect tor throwing in the car — just in time! Cat T-4832

$3995

Arlee Mini Vice
Need a third hand? Here's | 
one that won't let go! The 
mini vice from Arlee 
attaches to any table, desk, 
bench, etc. (up to about 
40mm thick). 50mm wide 
jaws hold tight — opens up 
to around 60mm for those 
big jobs. More than strong 
enough for cutting, filing 
and other testing 
applications. Cat t-4748 $1595
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The Serviceman
More merry dancing 
with old CTV sets
It doesn't matter how much you know, or how much you think 
you know. There will always come a time when you find 
yourself leading a blind horse up a dark alley, or some other 
equally mangled metaphor. In my case, it’s often me leading 
myself up the garden path, with a familiar old model of colour 
TV receiver.

This philosophising came about after 
I had spent several fruitless hours in a 
Rank Arena, looking for a fault that did 
not exist.

The set in question arrived one morn­
ing with a note ‘Doesn't go, but did 
have a narrow picture and a line down 
the middle!’ It was a model 2204, an 
early design featuring some fourteen 
separate circuit boards. I have men­
tioned before just how handy this multi­
plicity of boards can be. But it can also 
be misleading, as this story will show.

To begin with, NOGO in these early 
Ranks is often nothing more than a 
broken fuse. F601 on the power supply 
board PWC-311 is only a 0.5amp unit 
and these low current fuses have a habit 
of dying of old age.

However, in this set the fuse was 
blown. Not violently, but definitely 
blown. So rather than risk a new fuse, I 
installed a half amp thermal cutout 
which I have fitted with short leads and 
alligator clips. This useful device quickly 
shows if there is an overload on the rail, 
but can be reset as often as necessary. 
Over the years it has proved a lot 
cheaper than fuses.

The cutout clicked almost as soon as I 
switched the set on, so there was no 
doubt that there was a heavy overload 
on the 120 volt rail. In the event, the 
cause was not very hard to find.

A quick check with my multimeter 
showed zero ohms resistance between 
the 120 volt rail at Test Point 91 and 
ground. The most likely cause of such a 
complete short is the line output transis­
tor, shorted between collector and emit­
ter. And so it was.

I pulled the transistor from its socket, 

checked that it was indeed faulty, then 
left its replacement aside until I had 
determined what had caused the origi­
nal transistor to fail. (It is all too easy 
to replace a faulty transistor, only to see 
the replacement blow instantly because 
other troubles have not been found and 
corrected.)

There are several things that can 
cause line output transistors to fail. One 
such is faulty drive. The drive must 
switch the transistor very quickly, and 
anything that slows the switching will al­
most certainly destroy the transistor. 
The set’s owner had mentioned a line 
down the centre of the screen, and this 
could imply a drive fault capable of kill­
ing the output transistor.

Unfortunately, to get at the line drive 
waveform, I had to get the line output 
stage working. The output supplies the 
low voltage rails that run the driver, a 
real chicken and egg situation if ever 
there was one. There are ways around 
this impasse, but I decided to leave that 
check until later.

In the meantime I wanted to know if 
the power supply was working properly. 
It is not unknown for the series regula­
tor transistor TR691 to go short circuit, 
putting some 160 volts on the 120 volt 
rail. This would certainly make life diffi­
cult for the line output transistor, so it 
had to be investigated.

In fact, it was here that I appeared to 
strike oil. The rail was up to 160 volts, 
although at this point there was no load 
on the circuit. What I wanted was a 
variable dummy load, one that could in­
dicate just how well, or badly, the sup­
ply board was regulating.

The November 1986 edition of EA 

(p63) described a low cost dummy load 
using six light bulbs ranging from 15W 
to 150W. It was the ideal load for the 
power supply now under test, and I lost 
no time getting it connected between 
the rail and ground.

I selected a 100W load, and switched 
on. The lamp seemed to light more 
brightly than it should have done, with 
only 120V across it. In fact, the rail was 
still up to the 160V measured earlier 
and the ‘B+ adjust’ trimpot VR602 had 
no effect whatsoever.

I then tried the 150W lamp, only to 
have the thermal cutout trip off. So I 
tried reducing the load. Even down to 
15W there was no change in the output 
voltage, while the adjustment pot did 
nothing at all at any load level. So, it 
was rather likely that the regulator tran­
sistor was short circuited.

A voltage check at the plug leading to 
the transistor showed the same voltage 
on the collector (FU4), base (FU3) and 
emitter (FU2). If there is the same volt­
age on all three terminals, then the 
transistor has to be shorted. Or so you 
might think!

I pulled out FU and tested the transis­
tor from the plug. (The transistor is 
mounted deep inside a large collection 
of circuit boards and is not easy to get 
at). This was a real let-down, because 
every test I could do showed the transis­
tor to be perfect. No sign of shorts or 
leakage. So, if the transistor was OK, 
why didn’t it regulate?

And this is where the story really gets 
interesting.

At this point, I decided to try some 
board substitution. Luckily I have a 
complete set of known good boards for 
this receiver so I selected the power 
board and plugged it in. I set up the 
dummy load as with the faulty board 
and switched on.

The result was most surprising. The 
output voltage was up to 160V and the 
adjustment pot had no effect, just as in 
the other board. Yet it was perfect in 
other sets - why not in this one?

I spent the next couple of hours com­
paring the faulty board with the good 
one. I swapped components between 
boards: I replaced anything that was the 
slightest bit doubtful: I even pulled the 
set apart to replace the series regulator
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The power 
supply circuitry 
of the Rank 
2204 CTV, as 
discussed in this 
month's first 
story. Some 
versions of the 
PWC-311 
module have a 1 
ohm 11V resistor 
(R609) in series 
with the emitter 
of the series 
regulator TR691.

transistor. All to no avail, because both 
boards refused to regulate the output 
voltage.

Then I had a stroke of luck. My bat­
tery went flat! The battery was a 9V 216 
type in my digital multimeter. It chose 
this time to die, although it had been 
giving ambiguous readings on the low 
ohms ranges for a couple of days. For­
tunately, I didn’t get a new battery im­
mediately but decided to wait until the 
time came to order new stock, if I had 
replaced the battery then I might never 
have found the trouble with this Rank.

Being forced by circumstances to use 
my old analog multimeter, I went over 
both boards again, to re-establish the 
readings at various points around the 
circuit. In fact, most analog readings 
were very close to the same digital read­
ings, which says a lot for the older mul­
timeter.

Still, two of the readings were very 
different on the faulty board. They were 
the emitter and base voltage readings at 
plug FU2 and FU3. They were both 
zero volts, where they had been 160 
volts when measured with the digital 
meter.

And suddenly, the whole miserable 
picture came clear. The Rank power 
supply board is unusual in that the 
series regulator transistor passes only 

part of the output current. The rest 
goes through the parallel path R691 
(80Q 40W) and fuse F601. In fact, I 
had been driving the dummy load 
through R691 and the fuse, with no 
contribution at all from the transistor.

The high voltage which I had been 
measuring in the base and emitter cir­
cuits with the digital meter disappeared 
when loaded with the much lower im­
pedance of the analog meter. It was not 
even leakage that I was looking at - just 
a static voltage on the two elements that 
was not discharged by the multi­
megohm impedance of the digital 
meter.

This digital multimeter problem is a 
real trap around low impedance circuits. 
I’ve been caught a number of times be­
fore and have yet to work out an effec­
tive way to avoid the problem. The 
trouble is that the digital meter’s ac­
curacy and sensitivity engenders a trust 
that can sometimes be misplaced.

The reason why the transistor was 
asleep on the job was not hard to find. 
R609, ITT 1 watt resistor in the emitter 
circuit was open circuit. For all that I 
could see, replacing this resistor should 
restore the supply to normal operation. 
But I couldn’t make out why the good 
board wasn’t working in this set either.

After replacing R609, both boards 

gave exactly the same readings, and nei­
ther would regulate the output down to 
120 volts. Yet the good board had 
worked perfectly in another set only a 
week ago. The only difference that I 
could see was that I was now using a 
dummy load.

The rated consumption of this set is in 
the order of 150 watts, and in fact I 
found the fuse to blow at something 
over 100 watts. Allowing that the heater 
current, degaussing standby current and 
the panel lamp current do not go 
through the DC supply, I reckoned that 
the 100 watt lamp was a good, repre­
sentative load on the supply.

Then I started to wonder if there was 
some subtle difference between a 100 
watt resistive load and the 100 watt in­
ductive load imposed by the line output 
stage. It could only cost me a 2SD350 
to find out. So I installed the transistor 
in its socket and fitted a 100 watt lamp 
across the fuse holder, in place of F601.

The idea of using a lamp in place of 
the fuse is a useful trick. At low current 
levels the lamp has very low resistance 
and looks like a normal fuse. At higher 
currents the lamp’s resistance rises and 
limits the total circuit dissipation.

If some fault should drive the output 
transistor to saturation, the whole of the 
supply voltage would be dropped across 

ELECTRONICS Australia, June 1988 47



Serviceman
the lamp. This would limit the total cui 
rent to a safe level and the transistor 
should survive. It doesn’t always work, 
but does often enough to make the 
exercise worthwhile.

Anyway, when I switched on things 
began to happen. The sound came up 
and there was a faint rustle of EHT. 
The lamp ‘fuse’ also started to glow, 
which implied that a heavier current 
than normal was being drawn from the 
supply.

The fact that I had sound and EHT, 
although neither in sufficient abun­
dance, suggested that there were no 
major overloads on the system. Which 
also suggested that the 100 watt lamp 
might have had something to do with 
the problem.

I theorised that a 100 watt lamp 
would have a lower cold resistance 
then, say, a 60 watt lamp. Would the 
set’s normal current have a bigger heat­
ing effect on the initially lower resist­
ance? The mathematics of the question 
soon had my head going round in cir­
cles, so I switched off the calculator and 
resorted to the simpler ‘empirical calcu­
lations’.

My multi-element dummy load makes 
it very easy to try these experiments. I 
switched off the 100W lamp and turned 
on a 60W lamp in its place. 1 was im­
mediately rewarded with loud sound, 
full EHT and very soon a first class pic­
ture.

What is more, the 60W lamp stayed 
dark. The 120 volt rail now measured 
about 130 volts, but it responded im­
mediately to the B+ adjustment. When 
I replaced the lamp with a proper 0.5 
amp fuse, the rail was slightly high 
again, but there was no difficulty in set­
ting it to the correct level.

1 tried my spare board again and it 
also worked perfectly. Yet if I returned 
to the dummy load, neither board 
would work. I can’t see sufficient differ­
ence between the dummy load and the 
true load to explain the extraordinary 
difference in the two modes of opera­
tion.

Most other DC supplies I have 
worked on will regulate into a dummy 
load just as well as into the true load. 
This Rank board has to be the excep­
tion to the rule. So I spent about four 
hours trying to find a fault that didn’t 
exist. I’ve made a note in my service 
manual so that I won’t be caught by 
that one again.

And the vertical line that had precipi­
tated this exercise? It was nothing more 

than a dry joint on the line output 
board, in the vicinity of the side pin­
cushion transductor. The owner had 
wanted to see the end of a program, so 
he perservered with the distorted pic­
ture until the line output transistor died. 
If he had switched off when the line 
first appeared, the transistor would have 
survived and none of the foregoing 
story would have eventuated.

By the way, the power board referred 
to in this story is coded PWC311. It 
should be noted that there have been 
several modifications to this board, 
which can appear in many combina­
tions. VR601 in early versions becomes 
a 22k 1/2W fixed resistor. R609 be­
comes a plain link, and VR603 is added 
between R619 and ground. Any or all 
of these mods may appear in sets in the 
field, but it appears that all boards are 
fully interchangeable.

My second story this month is still on 
the subject of older model colour TV 
sets, and the way you can mislead your­
self in dealing with what seem to be 
familiar problems.

When a TV breaks down, it usually 
does so in one of two ways: either to­
tally or partially. The serviceman who is 
faced with the baulky set has to ap­
proach his job in the manner appropri­
ate to the nature of the breakdown.

If the set is totally dead, one has to 
start from the premise that the power 
supply is not working, and to make all 
the tests inside the cabinet that will re­
veal why this is so.

If the set is working, but not prop­
erly, we have to evaluate the total 
operation and decide which sections are 
OK, and which are faulty. This kind of 
examination has to be done from out­
side the cabinet - with any luck we will 
know the answer even before the back 
comes off.

Of course, the decision can only 
be made on the basis of one’s reading 
of the symptoms and if these are mis­
interpreted, one goes off on a wild 
goose chase that wastes time and gets 
nowhere.

The story I’ll now relate well illus­
trates just such a mis-reading of clear 
and obvious symptoms.

A year ago, I was called in to service 
a Philips K9 which was suffering from 
bottom foldup of the picture. This of­
fered no problems; replacing one faulty 
and two or three suspect electrolytics 
cured the trouble completely.

So I was rather surprised when the 
customer stopped me in the street one 
day to say that the trouble had re­
turned. Only this time, it was at the top 

of the screen. Would I come and have a 
look at it?

(I should note in passing that I was 
pleased that he didn’t try to pass off the 
previous repair as ‘a few weeks ago’. 
When a fault seems to recur many peo­
ple are not beyond trying to get a 
freebie, under an implied warranty).

Anyway, I soon had the offending set 
under observation and the trouble 
looked for all the world like top fold- 
over. The teletext lines at the top of the 
screen were squashed down to what 
seemed to be a single line, and there 
were two or three other lines about 
three inches down from the top.

I have seen this many times in Philips 
and Kriesler sets. It is invariably one of 
three electros around the vertical output 
stage. Replacing them all is good insur­
ance, and in the process the fault disap­
pears.

That had certainly been the case last 
year, and the new caps were still in 
position around the vertical output sec­
tion. It seemed that this new fault might 
involve some other electros in the same 
general area. But most of them had 
been replaced a year earlier, and chang­
ing the others made no difference to the 
symptoms.

I dabbed substitute capacitors across 
all of the other electros in this part of 
the set, but nothing seemed to alter the 
position of the lines. So then I tried the 
height and linearity controls.

The height control is on the mains de­
flection board, alongside the vertical 
output transistors. It is clearly marked 
with a symbol representing its function 
and is in all ways an admirable presen­
tation. (It’s a pity some other sets 
couldn’t be so well laid out in this area. 
It is often that the controls are not 
marked at all and one must adjust 
everything until one finds the required 
result!)

Reducing the height had very little ef­
fect on the symptoms. The teletext lines 
opened out to what appears to be the 
normal three or four lines, but the 
others remained immovable at some­
thing like forty lines down from the top 
of the picture.

At this point I decided that the fault 
wasn’t on the vertical output board at 
all, but probably originated in the verti­
cal oscillator and linearity circuits.

Unlike the height control, the line­
arity control in a K9 is nowhere near so 
easy to find or adjust. It is inside U335, 
the Frame Control module at the bot­
tom centre of the small signals panel. 
The vertical hold control is also in this 
module, and both require the use of a
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small bladed, insulated trimming tool 
for adjustment.

The linearity control did seem to op­
erate in the normal way. It squashed or 
stretched the circle in the SBS test pat­
tern, but seemed to have no effect 
whatever on the position of the trouble­
some lines. Not even replacing the 
U335 module made any difference to 
their position or intensity.

At this point I was forced to re-evalu- 
ate my approach, and it was then that I 
did what I should have done at first - 
use my pattern generator as a signal 
source instead of the off-air signals.

When I tuned the set to my genera­
tor, there was no trace of the lines!

Retuning the set to a commercial 
channel produced two fixed lines. And 
the ABC channel produced two lines 
with some kind of moving, digital signal 
imposed upon them. Quite obviously, 
these were test signals of some kind 
produced by the professional transmit­
ters, and were not being produced by 
my pattern generator.

From this I deduced that the lines 
were probably meant to be there during 
vertical flyback, but should have been 
blanked by the set so that they did not 
appear on the screen. And so began an 
entirely different approach to the trou­
bleshooting: looking for a problem in 
blanking rather than linearity.

Unfortunately, the Philips K9 manual 
was printed in Europe and uses Euro­
pean conventions in the circuit dia­
grams. For the most part, circuit opera­
tions are denoted by symbols meant to 
illustrate the function, but only some of 
the symbols are explained. The rest 
have to be guessed at.

So it is with blanking pulses. The cir­
cuit diagram carries nothing at all to in­
dicate where blanking originates, or to 
where it is applied. Some waveforms 
appear on the circuit diagram, while 
others are shown on the PCB pattern 
sheets, and yet others on a page that 
illustrates the various control module 
connections.

It was on this last page that I found a 
waveform marked ‘Fly-back Suppr’. 
This waveform was applied to pin 7 of 
U260, the ‘CHROMA-LUM’ module 
and looked like as good a place as any 
to start my search for an answer to the 
blanking problem - if indeed I had a 
blanking problem.

As a matter of interest, and before I 
started to check the actual waveforms in 
the set, I studied the circuit diagram to 
ensure that I knew what I was looking 
at and where it came from.

In the Philips circuit diagrams inter­

connections between sections of the set 
are not shown as individual lines, but as 
a thick black line intended to represent 
a bundle of connections going to various 
parts of the circuit. Tracing a line from 
point to point entails noting a number 
at the place where the lead enters the 
black line, then looking for the place 
where the same number emerges again 
from the line.

This system may well make for tidier 
schematics, but doesn’t make things 
easier for the busy serviceman. One’s 
eyes run backwards and forwards along 
the line, up and down the various 
branches, and if one is lucky, eventually 
locating the number one is seeking.

And so it was in this case. The blank­
ing pulses are fed to pin 7 from two 
sources. One is marked 9, and the other 
32. Both lead off in a clockwise direc­
tion toward the other side of the dia­
gram. The source of 32 is not easy to 
find, because it doesn’t appear on the 
line itself. It seems that the one pulse 
goes to two places, 32 and 33, and of 
course 33 is the number against the line. 
32 is printed above it and although clear 
enough once found, is nonetheless hard 
to see first time around.

But all of this was time more or less 
wasted, because 32 turned out to carry 
a line frequency pulse, and I was look­
ing for frame frequency pulses.

That left number 9 as the source of 
frame blanking, and so it was that line 9 
dived into a two transistor network at­
tached to the vertical output section.

The function of these transistors is not 
clear, nor is there any indication on the 
schematic as to just what they do. In 
fact, one transistor appears, at first 
glance, to be driven through its collec­
tor, with output being taken from its 
base!

Still, I felt I was getting close to solv­
ing the problem, because at some time 
in the past I must have encountered this 
or a similar blanking problem before. I 
had ringed C572 in this network and 
noted against it ‘retrace lines? blank­
ing!’.

C572 was one of those old grey Japa­
nese capacitors, and it had changed 
colour to a dirty brown. What’s more, 
its plastic coat had shrunk. That’s as 
good a sign as any that the cap is faulty, 
so out it came and in went a new ‘un. 
But it wasn’t faulty, and the lines on the 
screen were still as conspicuous as ever.

From here on there was nothing that 
could be done without the ‘scope, so 
the covers came off and the old BWD 
was stoked up ready for action. What 
follows is really a bit of an anticlimax, 

because if I had read the symptoms 
properly, I would have reached this 
point two hours before.

The scope showed me that on pin 7 of 
U260 there was plenty of line frequency 
pulses, but not a trace of frame fre­
quency pulses. These enter the small 
signals board at plug 8, pin 4 and here 
there was frame pulses aplenty. From 
the plug they go through R267 (5.6k) 
and C265 (22uF 63V) to pin 7 on U260. 
The resistor had good pulses at each 
end, so it wasn’t open. But the cap had 
pulses only on the resistor side, so one 
didn’t need to be very bright to realise 
that it was open circuit.

When I removed the cap, one of its 
two wire legs stayed stuck to the circuit 
board. So that removed all doubt. A 
new cap was soon fitted and the set was 
soon going like a bought one.

So back to the philosophy expressed 
in the first paragraphs of this story. 
When a set is working, though not very 
well, the symptoms must be accurately 
evaluated. Many faults look alike, but 
subtle differences can make big differ­
ences (sorry!).

In this case, only the fact that my pat­
tern generator was not producing the 
fault that appeared on off-air signals led 
me away from the linearity theory. And 
the off-air problems led to the idea of 
blanking troubles. Even though both 
faults produce (almost) identical symp­
toms.

Just before I end off, have you spot­
ted an apparent anomaly in the fore­
going story? Early on I said that I used 
the SBS test pattern to check linearity. 
But an old K9 set won’t tune UHF, will 
it? So how was I using the SBS signal?

In fact, I have a video recorder per­
manently connected to my workshop 
antenna system. I was using this as a 
tuner for the SBS test pattern, with the 
result that has been described above. 
Sometimes, I’m too smart for my own 
good!

See you next month. ®

TETIA Fault of the Month
Philips K9 chassis
Symptom: Two or three flyback 
lines at top of screen. Height and 
linearity controls work normally, 
but no combination of settings will 
remove lines.
Cure: C265 (22uF 63V electro) 
open circuit. This cap feeds vertical 
blanking pulses to the luminance 
circuits in U260. With this cap open 
there is nothing to blank the test 
signals in the vertical retrace inter­
val.

ELECTRONICS Australia, June 1988 49



Silicon Valley 
NEWSLETTER.
Cypress plants money 
in Aspen

Cypress Semiconductor, one of the 
most successful of the most recent wave 
of semiconductor start-ups, is funding a 
new chip company to help it grow and 
maintain the entrepreneurial spirit it 
credits for its success.

Recently the San Jose chip maker an­
nounced that it has provided $US7.4 
million to fund Aspen Semiconductor, 
of San Jose. Aspen is developing a tech­
nology that, if successful, would com­
plement Cypress’ line of high-speed 
memory chips. Cypress has an option to 
buy Aspen, which currently operates in 
one of the buildings occupied by Cy­
press in North San Jose.

‘What Aspen really represents is a di­
version of our research and develop­
ment funds from our internal R&D to a 
separately funded R&D effort in the 
form of another company,’ said T.J. 
Rodgers, Cypress’ president and chief 
executive. ‘It follows our company’s 
philosophy of trying to maintain a high 
degree of entrepreneurship. Start-ups 
have higher energy levels than larger 
companies.’

Rodgers said he hopes to continue 
funding new ventures that, like Aspen, 
someday could be fused into the compa­
ny. He said he has reviewed about 20 
business plans this years and is close to 
providing the seed money for another 
venture.

Defence projects 
enveloping valley 
in secrecy?

In the past few years, the empty 
shells of some of Silicon Valley’s old 
start-up companies have been taken 
over by the most reclusive sector of the 
defence industry - so-called ‘black’ pro­
grams of electronic espionage, that are 
neither in the federal budget nor ever 
made public.

Today, defence analysts say, more of 
the Valley is stamped secret than ever 
before.

Exact numbers are hard to come by 
because of the secrecy surrounding the 
projects which generally involve spy and
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Cypress Semiconductor's facility in North San Jose, from where startup 
Aspen Semiconductor Is currently operating.

communications satellites, electronic es­
pionage and ‘star wars’ research. But 
their growth has been unmistakable, 
partly because of elaborate security 
measures intended to foil Soviet snoop­
ing. . ,

According to one top defence indus­
try executive, who asked not to be iden­
tified, there has been roughly a 25% 
growth in black defence business here in 
the past year.

The botton line is the defence busi­
ness has become an increasingly impor­
tant part of the Silicon Valley economy, 
and the classified part of that has grown 
at least commensurate with that, and 
maybe even more so,’ the executive 
said.

‘It’s partly that the black programs 
benefited from the Reagan defence 
buildup. It’s also partly that for a lot of 
the kinds of things the classified com­
munity does, California has the tech­
nology. Not uniquely so, but more 
uniquely so than not, the kind of tech­
nology they are interested in tends to be 
here.’

The effects can be seen throughout 
the Valley, where a growing number of 
people work inside steel walls. They op­
erate in a world of compartmentalised, 

‘need-to-know’ information, silent alarm 
systems, special tap-proof telephones, 
security guards and secret codes.

To protect the projects from eaves­
dropping by Soviet satellites, defence 
contractors are lining the insides of all 
commercial buildings with steel or dou­
ble walls before moving into them.

These concrete and steel interiors, 
welded shut and encased in soundproof­
ing, are known as SCIFs or ‘skiffs’ tak­
ing their name from the acronym for 
Secure Compartmented Information Fa­
cility. The term is used by the National 
Security Agency to denote buildings im­
pervious to electronic eavesdropping by 
the Soviets.

The valley’s premier SCIF is the win- 
dowless ‘blue cube’, an Air Force satel­
lite control facility in Sunnyvale.

According to Desmond Ball, an Aus­
tralian expert on US space surveillance 
systems, there is increasing concern 
about mobile Soviet monitoring sys­
tems.

Tn the last few years, there’s been a 
whole burst of Soviet monitoring. There 
has been evidence the Soviet Consulate 
in San Francisco has operated a van 
that goes around and parks in front of 
these places,’ Ball said.



US Senator 
accuses Japan 
over DRAMs

Tempers continue to flare in both the 
computer industry and in Washington 
over the shortage of DRAM memory 
chips, as US Senator Pete Wilson 
openly accused the Japanese govern­
ment and chip suppliers of implement­
ing ‘predatory’ actions aimed at creating 
a chip shortage. Meanwhile, the presi­
dent of one major US DRAM user has 
proposed that US computer makers 
build their own joint DRAM production 
facility.

According to Wilson, the Japanese 
government has tried to get the Reagan 
Administration to drop $US165 million 
worth of trade sanctions in return for 
increased DRAM allocations to the US 
market. Wilson said his office has also 
learned of attempts by individual Japa­
nese chip suppliers to try to pressure 
US customers to give up some of their 
technical secrets in return for shipments 
of the critical DRAM chips.

Wilson said these tactics are deplora­
ble and vowed to seek additional trade 
sanctions against Japan to be added to 
the $US165 million in sanctions that are 
still in effect from Japan’s inability to 
increase access to the Japanese market 
for US-based chip makers, as it is sup­
posed to under the US-Japanese chip 
trade agreement.

Meanwhile, Scott McNealy, president 
of Sun Microsystems, told a gathering 
of venture capitalists that he would like 
to see a number of computer makers 
jointly build a DRAM facility that 
would guarantee them a reliable source 
for the critical DRAM chips at low 
prices.

McNealy invited the venture capital­
ists to join in such a project. But sev­
eral of the attending venture capitalists 
were rather cool to the idea, saying the 
Japanese have such a lead in DRAM 
technology, it would be too costly for 
computer makers to match Japan’s 
capabilities. ‘I don’t think there is any 
way to catch them,’ conceded Pierre La­
mond, a former National Semiconductor 
executive who is a partner in Sequoia 
Capital.

Apple-Microsoft lawsuit 
raises questions

Was Apple’s lawsuit against Microsoft 
an ‘Ace-in-the-hole’ kind of move held 
back until such time it would do the 
most damage against arch-rival IBM?

Why did IBM allow itself to be in 
such a vulnerable position in which it 
now faces a possible trashing of its per­
sonal computer software strategy?

Does Apple really have a chance to 
win its case?

Such are just some of the questions 
being pondered by most personal com­
puter industry executives and analysts.

Particularly puzzling to many is why 
IBM would allow Microsoft to develop 
a presentation manager for its OS/2 
operating system without having re­
solved the copyright and licensing issues 
that might be involved.

In 1985 Microsoft was granted a 
licence by Apple to incorporate Macin­
tosh-like features in its Windows 1.0 op­
erating systems. If IBM was aware of 
that, it should have known better than 
to go ahead with the development of 
the Presentation Manager without a 
similar legal assurance from Apple.

Perhaps IBM simply assumed that 
Apple would again provide a licence for 
Windows 2.0, on which much of the 
Presentation Manager is based.

Perhaps IBM fell in a carefully set 
trap if Apple, all along, had no inten­
tion of granting such licence but waited 
long enough with pressing the issue 
until it was too late for IBM to turn 
back and develop an alternative Presen­
tation Manager.

If that is the case, and Apple prevails 
in court, the company may have pulled 
one of the most brilliant defences 
against a giant competitor in industrial 
history.

Still, many in the industry, particu­
larly those on the IBM side of the issue 
are outraged that Apple had the te­
nacity to press copyrights on technolo­
gies it has publicly admitted of having 
‘borrowed’ from Xerox.

Back in the early 1980s, Xerox invited 
Apple co-founder Steve Jobs to its Palo 
Aito Research Centre to show off some 
of the fancy computer technology it had 
been developing. Jobs was fascinated 
with the icons, mouse and other fea­
tures of the Xerox technology. He im­
mediately put these and other ideas to 
work in the Lisa system, and later in 
the highly successful Macintosh.

‘Apple will have to prove it owns 
what they are defending. That won’t be 
easy. Certainly things were borrowed 
from Xerox,’ admitted Andy Hertzfield, 
one of the key members of the Macin­
tosh development team.

ft the case ever gets to trial, expect 
Microsoft to parade a long line of wit­
nesses through the courtroom, all of 
whom will reitterate that point.

Sematech mixed 
blessing for small firms

Sematech, the chip industry’s manu­
facturing research consortium, is not 
about to change its rules to allow 
smaller and non-US chip makers to par­
ticipate in the venture.

While all of the larger US chip 
makers have joined Sematech, it counts 
only two firms with sales less than a bil­
lion dollars (Micron Technology and 
LSI Logic).

Sematech has been criticised by 
smaller chip makers for being locked 
out of the consortium because of its 
high membership fees. While many 
small firms would be willing to accept 
the rule of contributing 1% of their 
gross sales to Sematech, the $US1- 
million minimum entrance level is far 
too high for companies with sales less 
than $100 million. In case of Seeq Tech­
nologies, for example, the firm would 
have to hand over 57% of its 1987 prof­
its to Sematech.

A Sematech official confirmed there 
are no plans in the works to change 
Sematech’s membership rules. But he 
added that small chip makers will be 
able to benefit from the consortium’s 
research without having to pay any­
thing.

This is because equipment manufac­
turers who will be developing the neces­
sary production systems will be allowed 
to sell the equipment on the open mar­
ket, after the six-month lead time the 
equipment manufacturers must give to 
Sematech members.

Also, Sematech will license its process 
and other technology to non-members 
after a certain lead-time designed to 
give its members an edge over non 
Sematech companies.

Meanwhile, Sematech’s doors will re­
main closed to Signetics, a company 
that has expressed a strong interest in 
joining Sematech, but is barred from 
doing so. According to Sematech rules, 
its members must be controlled by 
American interests.

Signetics, which thinks of itself as an 
American company according to spokes­
woman Susan Scott, is owned by Philips 
of the Netherlands.

The irony in Signetics’ case is that the 
company is a major supplier to the Pen­
tagon which is funding Sematech with 
$100 million in annual subsidies for the 
next five years. While it would seem in 
the Pentagon’s interest that Signetics be 
a member to Sematech, the company 
will not be allowed to join under cur­
rent Sematech rules. g)
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Recording Australia’s Oral History - 2:

Choosing a Recorder
In this second article in his short series on 
recording oral history, the author discusses 
which kinds of recorder are best suited for 
this kind of work. He also explains the things 
to look for when choosing one.

by JIM LAWLER

Throughout these articles I will con­
centrate on ‘monophonic’ productions. 
For the most part this is what can be 
done best on domestic equipment. Sim­
ple interviews, or a talk by a single per­
son does not demand a stereo produc­
tion.

Only if you plan to sell your output 
for radio broadcast is the requirement 
for stereo likely to arise, and then you 
will have problems in producing ma­
terial of suitable quality without profes­
sional equipment. We will not consider 
stereo production in these pages.

Also, bear in mind that our record­
ings will be mostly speech, with some 
low level sound effects in the back­
ground. For this reason we are not 
looking for high fidelity, wide frequency 
response and enormous dynamic range. 
All we need is intelligible speech - 
clean, clear sound at levels that don’t 
make heavy demands on either the lis­
tener or the equipment.

Recorders
I have been involved with recording 

since the days when we used lacquer- 
coated aluminium discs, in big machines 
that would break an elephant. These 
machines allowed no editing and the 
recording had to be made in one take, 
mistakes and all.

Then came open reel tape recorders, 
which gave us the opportunity to edit 
the recording or to re-record if the take 
was just too bad.

Finally, we have come to cassette re­
corders which are nearly back to the 
disc era, in that editing is difficult, if 
not out of the question. Only media 
economy remains the same as in the 
open reel tape era - we can at least re­

use the cassette if we make too many 
mistakes.

Open reel recorders are ideal for edit­
ing and for the preparation of master 
tapes. Even the simplest open reel ma­
chine usually offers good quality, simple 
operation, and some degree of editing 
facility.

Unfortunately, open reel recorders 
have gone the way of the Dodo and 
most folk now use cassettes for both 
portable and static recording. Cassettes 

The author’s old Sony model TC100 mono cassette recorder. Although 20 
years old, it still performs perfectly and is well suited for recording interviews 
and background sound effects.

might be convenient, but most machines 
leave the user with very little control 
over what they are doing. If you have 
an open reel machine, by all means use 
it for your editing and making a master 
tape, but we won’t consider open reel­
ers again in these articles.

Cassette recorders are not designed to 
facilitate editing, although some can be 
used in spite of their unsuitable design. 
In a later article I will show how this 
can be done with a cassette recorder, 
though success will depend on a good 
knowledge of the particular machine 
and a good deal of practice.

I will divide the rest of the present ar­
ticle into two parts - portable recorders 
and stereo decks. We will look at what 
is desirable, rather than what is avail­
able. Then if your equipment doesn’t 
suit, you will know what to look for 
when you go shopping.
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Portable recorders
At one time portable cassette record­

ers were just that, simple, plain mono­
phonic machines that offered reasonable 
quality and no frills. Now they are fully 
stereo and combined with AM/FM 
radios, stereo amplifiers, graphic equal­
isers, sing-along microphones and some 
of the latest even have compact disc 
players built in. These ‘ghetto blasters’ 
are not for us.

In fact, stereo is a distinct disadvan­
tage in our exercise because of its 
poorer ‘signal to noise ratio’. A good 
S/N ratio relies on picking up as much 
signal as possible from the tape, and 
this is directly related to track width.

Because cassettes are ‘turnover’ de­
vices, a one-way track cannot occupy 
more than half of the tape width. Then 
for stereo, two signals have to be re­
corded side by side, so that each can 
only occupy no more than one quarter 
of the tape width. Then there has to be 
a guard band between the two tracks, 
so you can see that there is very little 
tape left to record a signal on.

A mono signal, on the other hand, 
can occupy not only the same width as 
the two stereo signals, but also the 
guard band between them. So a mono 
recorder can record its single signal over 
more than double the track width, for 
significantly better signal to noise ratio.

A ‘Walkman’ type personal portable 
cassette recorder would seem to offer 
advantages for interview work, particu­
larly in the field. In fact they are ideal 
for journalists and others who have to 
take notes which are later transcribed to 
print. However, these are all stereo re­
corders and suffer from the signal to 
noise ratio problems mentioned above.

Other limitations stem from the tiny 
built-in microphones used in these little 
machines. These have restricted fre­
quency response and limited dynamic 
range, so unless the machine has an ex­
ternal microphone socket, there is little 
chance that it can be used successfully

A Technics M222 dual 
cassette deck, very suitable 
for editing because of its 
precise soft-touch controls. 
It can also make very 
accurate copies or ‘dubs’ at 
twice normal speed.

for our work. I have tried several differ­
ent models and have not been satisfied 
with any of them.

It could be hard to find a new mono 
cassette recorder these days, so it might 
be worthwhile getting an old one recon­
ditioned. This would require new drive 
belts, a new record/replay head, and 
possibly a new motor. All of this might 
cost as much as the machine did when 
new, but it will then be ‘As New’, and 
capable of performing better than any 
new stereo machine, for our particular 
application.

Another difficulty with portable cas­
sette recorders is that most of them use 
ALC (automatic level control) record­
ing. This was incorporated by the manu­
facturers to relieve the user of the 
tedium of setting the recording level. 
Unfortunately this works against us for 
our kind of work, because the ALC 
raises the level of background noise 
during pauses in the subject matter.

There is nothing much you can do to 
beat ALC if the manufacturer has not 
given you an ALC on/off switch; you 
cannot totally avoid the ‘breathing’ ef­
fect during pauses in your interview. 
However, by selecting a quiet location 
for the recording, there will be little 
sound for the ALC to pick up during 
the pauses, and the ‘breathing’ will be 
far less noticeable.

Also, careful use of a directional mi­
crophone will help to minimise this 
problem. A microphone with a narrow 
pattern can be pointed at the speaker’s 
mouth. This discriminates against the 
background noise, which then comes in 
from the side. To use this kind of 
microphone you must keep moving the 
mike from interviewee to interviewer in 
turn, but it does help to lower the back­
ground noise during pauses.

The secret of good recording is to put 
down the strongest signal possible, with­
out overloading the tape. With ALC 
this choice is out of our hands and the 
‘strongest signal’ is only that which the 

system allows. Modern tapes can handle 
more signal than earlier varieties, but 
this ability is not used in ALC ma­
chines.

Most modern portable cassette re­
corders have built in electret micro­
phones, like the Walkman-type models. 
As noted before these are effective 
enough for non critical work but are 
subject to handling and mechanical 
noise. Far better to have a separate mi­
crophone which can be selected and 
positioned to best suit the situation. 
Also, it is generally less offensive to 
poke a microphone at the interviewee 
than to poke the whole recorder at him 
or her!

A leather or plastic carrying case can 
protect the recorder, but it can also get 
in the way of the controls and make 
operation difficult. Unless it is a well 
designed case, it’s better to leave it off. 
A shoulder strap is useful for carrying 
the machine, but don’t try to record on 
the move with a domestic recorder.

Finally, the batteries used to power 
your recorder should be no smaller than 
standard C cells. These cells offer a rea­
sonable service life and are not likely to 
die on you during a session, if they are 
in good condition at the start. In fact D 
cells are preferred for heavy duty and 
professional applications, but they tend 
to make the machine big and heavy.

To sum up, then, we are looking for a 
monophonic cassette recorder, powered 
with C or D cells. It does not need a 
built-in radio, or a big, fancy loudspeak­
er. And if it does have a built-in micro­
phone, it must also have an ‘external 
mic’ socket which automatically discon­
nects the internal mike.

Stereo cassette decks
For the purposes of this discussion, 

the word ‘deck ’ refers to a separate 
cassette recorder, normally intended to 
be used as part of a hi-fi system. An in­
tegrated radio cum record player cum 
cassette recorder, commonly called a

ELECTRONICS Australia, June 1988 53

I



Oral History
‘Three in One’, may possibly be usable 
- but is generally of too low a quality to 
be seriously considered for this applica­
tion.

So, with that out of the way, we get 
to consider what is desirable in a deck 
for serious use for our Oral History pro­
ductions.

Firstly, the deck should be able to use 
Chrome and Metal tapes, as well as the 
normal Ferro types. Both of the former 
types offer lower tape noise, and metal 
tapes can also handle higher recording 
levels without saturation. This results in 
better signal to noise ratios, a most 
desirable feature if the tape is to be 
copied several times during editing.

The mechanism should preferably be 
solenoid controlled. This is by far the 
fastest and most accurate control meth­
od. Soft touch controls are driven by 
the deck’s motor and these too are gen­
erally quite fast and give good control. 
The machine’s User Manual should tell 
you which system it uses.

If the manual is not available, you can 
sometimes tell the difference by the 
sound the machine makes during opera­
tions. Solenoids usually work with a 
moderately loud ‘clunk’ and you can 
feel the thump of the solenoid inside 
the machine. Soft touch machines make 
a much softer ‘click’ and seem to be al­
together gentler in operation.

However, some soft touch systems re­
quire the motor to come up to speed 
before the control operates, and this 
delay can spoil an otherwise good deck.

Piano key operation is wholly me­
chanical and is too slow for our present 
purposes.

The mechanism must have an efficient 
PAUSE function. This should stop and 
start the tape instantly, without any 
backlash. If the tape moves after the 
pause button is pressed, or there is any 
delay in starting the tape when the but­
ton is released, it will be very difficult 
to make a neat edit with that deck.

Most cassette decks have line level 
input and output sockets. This is the ab­
solute minimum. If the unit also has 
phono inputs, so much the better. Mi­
crophone inputs can be a useful extra, 
provided they can be mixed with the 
line and/or phono inputs and there are 
separate volume controls for each cir­
cuit. An output socket for headphones 
is also very useful, again provided that 
there is a volume control on the output 
line. (All of these ins and outs are ren­
dered unnecessary if a separate mixer is
54 ELECTRONICS Australia, June 1988

For outdoor use, microphones should have a good windshield. Foam type 
windshields as shown here must be snug fitting.
used. This will be discussed in a later 
instalment).

If you are going to buy a machine 
especially for this type of work, it will 
serve you well to consider a dual cas­
sette deck. These machines have two 
cassette mechanisms, both of which can 
play tapes although usually only one can 
record. Because of the way they are or­
ganised, it is easy to copy from one tape 
to another, often at double normal 
speed. However, it is not usual for 
these machines to mix line input ma­
terial with the tape being copied. For 
this you will need a second machine and 
an external mixer.

All good cassette decks, either single 
or dual, have manual recording level 
controls. Some might have ALC fitted, 
but always with an on/off switch. So, if 
you are to know the level you are put­
ting on the tape, the deck must be fitted 
with good, clear level meters. I still 
prefer analog meters (the dial and 
pointer type), although LED or LCD 
bar-graph meters are becoming more 
common, probably more on the basis of 
lower cost than on any demand by 
users. Either type gives an unambiguous 
reading so perhaps there is little to 
choose between them (although in 
theory, the newer type should respond 
faster to sudden peaks ).

One last point about your equipment. 
Make sure that the deck you are using 

has its controls clearly marked. There is 
nothing more frustrating than to see the 
tape fast forward when you are certain 
that you pressed the PLAY button!

If you need to play your original 
mono tape in a stereo deck, say for 
dubbing background sounds into an 
interview for your final mix, always 
remember that the stereo deck will pick 
up less than the whole of the available 
mono signal. For this reason it is impor­
tant to dub onto a Chrome or Metal 
tape, for the lowest possible noise level. 
You may find that you get better results 
by playing the mono tape on the mono 
recorder and dubbing across to the 
stereo deck, with an appropriate con­
necting lead.

Finally, should you use a noise reduc­
tion system - Dolby, ANR or DBX? 
My preference is to work without noise 
reduction up to the final mix, because it 
is hard to get a number of machines all 
aligned to the same standard. If one 
system is out of adjustment, it will upset 
all the others down the line and you will 
not know what correction to apply to 
the final mix. It’s better to have NR 
switched off, and use quality, low noise 
tape throughout.

Next month I will talk about micro­
phones, mixers and other accessories, 
and how to select the bits and pieces 
that will make easier our recording of 
Oral History.
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ELECTRONICS
Spray Freezer Matte Silver

Did you miss out?
Dick Smith Electronics’ brand new 1988 
Hobbyist and Enthusiast catalogue is now 
available in all stores! Call in for your FREE 
COPY now ... or phone (02) 888 2105 or write 
to DSXpress, P0 Box 321, North Ryde 2113 
and ask for one to be posted!

Instantly freezes components to 
-50° Celsius. Ideal for cooling 
and servicing electronic/electrical 
components, 
shrinking shafts, 
bushes, etc. 350g 
spray can with 
nozzle. CatN-1056

Heat Transfer

*65“

Spray Paint
Anti-glare silver paint for a 
smooth, elegant finish to that

$2“5 silverI
SPRAY PAINT 1

Compound
From Electrolube, 
specialists in 
chemical service aids 
to the electronics 
industry. Heat transfer 
compound comes in 
10ml syringe 
for easy application.
Cat N-1200

Non silicon 
Non metallic

$595

JCTRJUA 
feat Transfe 
Compound

Permagard
Moisture Displacement
Displaces water and moisture, 
penetrates, lubricates and 
provides protection against 
corrosion. In 250g 
spray can. If 
you've already 
got some in the 
workshop — put 
some in the car!
Cat N-1065

Contact Cleaner 
Lubricant
Improves electrical contact, reduces 
wear, suppresses arcing, loosens 
sulphide and tarnish film, inhibits 
corrosion an maintains stable low 
contact resistance.
In handy 300g 
can with spray 
tube. CatN-1042

MAINS
See-Through 3 Pin Plug
Same as 3 pin plug, but see through/J 
so you can see faulty or 
broken wiring, etc. Cat P-5401

See-Through Line Socket
As for P-5401, but extension cord 
end. See through: for safety’s sake.^a 
Cat P-5411

Cordlock
Stops plugs and sockets pulling apart 
— it's dangerous and inconvenient. 
Added safety for your extension 
cords. Cat P-5412

$430

$549
Suppressor Plug.
Standard 3 pin AC plug, with 
capacitors fitted to reduce unwanted 
pops and crackles from audio 
equipment. Cat P-5425 $895

International Traveller 
Adaptors
Having trouble with power points 
overseas? Here's the answer! A neat 
little adaptor that converts our 3 pin 
plug to virtually anything used in the 
world. One piece (so you won't lose 
bits). Use active/neutral pins only: 
does not connect earth. Cat P-5652 
N.B. Does not adapt voltage!!!

$2495

0

13.8V @ 1.5A Regulated
Just right for CB's, car radio/stereos, small amateur 
transceivers (hand-helds especially), etc. 13.8 volts DC 
regulated with terminals for easy connection. Makes a 
great service supply, too. Cat M-9545 

*6995

13.8V/4A Peak
For the 2m or small HF amateur transceiver, a supply 
for 'auto' equipment, even a bench supply for service 
work! With a 3 amp continuous (or 4A continuous at 
75% duty cycle!) and a huge 8 amp instantaneous peak 
rating, it s ideal for those higher current and higher 
peak demand applications. Cat M-9547
• Huiily heatsink for miximom ootpit 
■ Coloir coded oitpot teneinls 
* LED indicator also shows

overload or short circuit

*99

Up lo 8 batteries at once...
The DSE NiCad Charging 
Cabinet

The universal charger that’ll do a big bunch of NiCad 
batteries at one time! Charges AAA, AA, C, D and 9 

Volts in virtually any combination. That's right 
up to 8 cells and/or 3x9 volts at one time.

Cat M-9505
® (8 Æ ^3955

Take Out Those Spikes 
and Sprugles From Your 
Computer! Deluxe mains filter

eliminates all the 
garbage from your 
computer for a clean 
line of supply. So if 
you're having 'crashing' 
problems this could be 
the answer! Rated at 
240V, 2 amps.
Cat M-9850
Energy authority 
approved.

*149
BATTERY HOLDER AND SNAP

Battery Holder
9V Chassis/PCB Mount. Cat P-6220 ,

$095 WAS
$3.75

Battery Snap
7 1 Suits 9V (216 size) batteries. Cat P-6216

25c
dìcrBsmith
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• Dandenong 794 9377 • East Brighton 592 2366 • Essendon 379 7444 • Footscray 689 2055 • Frankston 
783 9144 • Geelong 43 8804 • Melbourne City 670 9834 • Richmond 428 1614 • Ringwood 879 5338 
• Springvale 547 0522 • OLD • Brisbane City 229 9377 • Buranda 391 6233 • Caima 311 515 • Chermside 
359 6255 • Redbank 288 5599 • Rockhampton 2 7 9644 • Southport 32 9863 • Toowoomba 38 4300 • Townsville 
72 5722 • Underwood 341 0844 • SA • Adelaide CHy 232 1200 • Beverley 347 1900 • Darlington 298 8977 
• Elizabeth 255 6099 • Enfield 260 6088 • WA • Cannington 457 8666 • Fremantle 335 9733 • North Perth 

328 6944 • Perth City 487 3267 • TAS • Hobart 37 0800 • NT • Stuart Park 87 1977
Order by phone Toll Free (008) 22 6810 for DSXpress 24 hour Despstch.



Frankly Frank
Musings on matters electronic by FRANK LINTON-SIMPKINS

From distant lands and misty climes

There is something distinctly Wagne­
rian about Sydney’s new Darling Har­
bour Precinct and so I arrived at the 
place whistling the ‘Pilgrim’s Chorus’ 
from Tannhauser, to view the 1988 PC, 
Office Equipment and Communication 
Show. This was to be held, some weeks 
after originally planned, in the pre­
cinct’s Exhibition Centre.

While I was waiting to cross the road 
and also resting to restore my energies 
(it was rather a longish walk from any­
where), the Monorail train passed over 
my head. I only noticed its arrival when 
its shadow shielded me from the sun. 
Then I considered that I was into the 
wrong Wagner opera - it shouldn’t have 
been Tannhauser, but Lohengrin.

In that opera the hero, apart from a 
dead suspect relationship with a Swan, 
is gathering a horde of knights to fight 
off the Hungarians. In Sydney the new 
Premier is out to kill off the viability of 
the only cross city transport system we 
have in Sydney - and we without a Lo­
hengrin, an Elsa von Brabant or any 
knights. Without the monorail linking 
the CBD with the Darling Harbour pre­
cinct only the fit will make the trip, or 
those with axes to grind like your card- 
carrying columnist, Fox Xray.

But enough of unpleasant things like 
politicians, and on to the show and its 
place in the scheme of things. As usual 
it was the ‘Biggest ever held in Austra­
lia’. This was manifestly incorrect, and 
one organiser modified the original to 
read the biggest ‘of its kind’ ever held 
in Australia. From this I deduced that it 
was the biggest PC, Office Equipment 
and Communications show ever to be 
held at the Darling Harbour Exhibition 
Centre in the third week of March 1988.

It seems that there were some 194 
exhibitors according to a report in the 
soi dissant popular press. The catalog 
showed a count of 175 stands, plus two 
catering areas. But taking the 194 as the 
accepted figure, then this is still more 
than 100 fewer exhibitors than a show 
held in Sydney in the early 80’s - and as 
to floor space, I would estimate that the 
1983 (America’s Cup year) ACS show 

in Melbourne had a larger space. It will 
be recalled that on that occasion the old 
wooden part of Melbourne’s Exhibition 
Building, the new concrete and metal 
and the Mirrored wall bit all held 
exhibitors.

So much for the carping comments; 
now onto the show. The new Darling 
Harbour Centre is far and away the best 
place in Sydney to hold any sort of ex­
hibition. One recalls the famous Great 
Underwater Computer Exhibition at the 
Showground, and the others in those 
twin CBD saunas, the Centrepoint Ex­
hibition Centre and the Hilton area. 
Neither of these places was ever 
intended to hold so many overheated 
exhibition walkers and so much machin­
ery, and in consequence the more effi­
cient stands all held salt tablets for their 
staff and stand visitors.

The Darling Harbour Centre has no 
such problems, but its floors are granite 
hard and there were no seats except at 
the coffee shops. It was this lack of 
available seats that made some contri­
bution to the Sourceware/Wordperfect 
success in winning spectators to their 
hourly video shows. Word perfect’s 
chairs were extra good; I have one at 
home, a relic of a press conference.

Now to the equipment. Here you had 
to make the decision: Apple Mac or 
IBM. After that it was ‘Eenie, Meenie, 
Minie Mo’ time as just about everything 
else was made out of the same chip 
modules and even the various electro­
mechanical equipment attached was just 
one copy after another of a certain 
Japanese make (actually I think it was 
made in Taiwan). But if the PCs had a 
rather repetitive look, the office equip­
ment section was far, far worse.

Take photocopiers. I walked past 
many and with only one exception on 
my track, they all appeared to be a 
Japanese designed Mita with only the 
slightest variation in outer cover design.

The PC and Office Equipment bit was 
like going to an exhibition of 375-gram 
tins of soup, with different labels. Only 
in the Communications area was there 
much variety to tempt the desperate

seeker after novelty.
The search that 1 had embarked on 

came to little, so I pondered on the ex­
hibition itself. Just who was there? 
Many of the old favourites seemed long, 
gone. Where was ICL with its 1983 
reproduction of a desert encampment? 
What had happened to Prime’s gigantic 
wooden pyramid? NCR’s double decked 
stand?

Lionel Singer wasn’t evident, either; 
neither was Fujitsu. But Hewlett- 
Packard and Data General, who had at­
tended every industry dog fight for 
seemingly ever, joined Linda Graham 
and Microsoft and stayed on the north 
side of the Harbour Bridge.

Could it be that the long term survi­
vors in the industry are on to something 
that the new boys don’t know?

Sadly I was left with almost nothing 
to write about with the exception of a 
system which uses satellites to provide a 
pager service. Call Skypage, the service 
has been operative for just on 12 
months and no one has yet paged me - 
Ah the shame and disappointment!

Within a finite time the system will be 
operative in Mount Isa, and in a place 
called Leigh Creek in the worst part of 
South Australia. Leigh Creek has a cli­
mate roughly equivalent to the country 
around Timbuctu and it is also a major 
mining area. 1 wonder at the need for 
pager service out there among the race­
horse Goannas, burrowing Bettongs and 
salty armpitted miners. But the charm­
ing lady on the Skypage stand assured 
me that a demand for such a service 
was building up out there, among the 
spinifex and castoroil bushes.

There was really only one story out of 
the PCOE&C show: the place or exhibi­
tors centre itself. It was, you might say, 
an organic building. Once inside its der­
mis, you could watch it function. All 
pipes etc pass overhead, expanding and

Continued on page 132
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WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR C

CABLE SPECIALS 
SMC Terminated Coax 
Limited quantity only of high quality coax 
cables terminated at one end with a high 
quality SMC connector. Available in 
RG178 - 1.25m long $14.95 
RG174 - 1.2m long $13.95 
RG174 -0.7m long $8.00 

Rainbow Cable
9 way multistrand 23x0.2 $2.00/ 30cm or 
$5.50/metre

Built-in Amt Lighter

PORTASOL PROFESSIONAL COMPLETE KIT

Hook Wire
PVC / m /100m
1 x0.5 (low voltage) 10c $8.00
7x0.2 (low voltage) 15c $13.00
16x0.2 (low voltage) 14c $12.00
24x0.2 (low voltage) 23c $19.00
16x0.2 (250V) 14c $12.00
24x0.2 (250V) 23c $19.00
30x0.25 (250V) 30c $27.00
32x0.2 (250V)
Teflon

30c $27.00

1x0 5 30c $28.00
7x0.079 65c $59.00
7x0.1 30c $28.00
19x0.1 40c $38.00
Wire Wrap 
Kynar 30AWG 20c $19.50

IC Specials 
LH0091CDTrue RMS to 
DC Converter
This IC provides true rms conversion with 
0.5% accuracy untrimmed. With external 
trim a reading accuracy of 0.05% is possible. 
Normally $68.50. Limited quantity at $39.95.

LH0094CD Multi-Function 
Converter
This is a high accuracy multi-function 
converter for precision dividers, multipliers, 
squarers, square roots, companders, 
linearization and other mathematical 
functions The multiplier power is set by the 
ratio of two resistors. Accuracy is 0.05%. 
Limited quantity available at under half price. 
Only $70 each
HM50256 256k DRAM 150nS 
$9.10 each
64k DRAM - NS Ceramic $5.50 
LM337H TO-5 Adjustable 
Negative Regulator
Output voltage adjustable from 1.2 to 47V. 
Handles up to 1.5A. Two resistors set the 
voltage. One capacitor needed for frequency 
compensation. Line regulation 0.01%/V 
typical, Load 0.3% $4.00 each

See E.A. April -"an extremely attractive 
approach..." It's a gas soldering iron... 
it's a blow torch...it's a hot knife...it's a 
hot blow. And it comes in a neat carry 
kit complete with a bit wiper. No cords 
or batteries yet it gives the equivalent of 
a 10 to 60W iron. You can get up to 90 
minutes average continuous use from a 
single fill. And you refill it in seconds 
using a standard butane gas lighter 
refill. Tip temperatures as high as 400°C 
can be set. The kit includes one solder­
ing tip, a hot knife, blow torch and hot 
blow. The cap contains a flint lighter. 
The complete kit comes in a handy case 
(with stand for the iron) which just about 
fits in your pocket.
Porta-Sol Professional Is $81.00.

■—Fluke Multimeters—•
A great investment for professional users.
Geoff has the 20 series and 70 series. 
Check the prices!!

Model 73 
$192
Model 75
$205
Model 77
$339
Model 23 
$365
Model 25
$545
Model 27 
$625

3D.23 3021 :\

Fluke 70 Series
• 3200 count display
• 75 adds beeper
• 77 adds Touch Hold
Fluke 23
• 10A range
• Rugged, High energy safe
• Touch Hold
Fluke 25 & 27
• Touch Hold
• 0.1% accuracy
• Min-Max on 27
• Relative mode on 27 j

UGN3020T Hall Effect Device 
in TO-92 can $1.90 each

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice St.) INCINNSW 
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 5.00pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add $5.00 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.

PORTASOL STANDARD SOLDERING 
IRON
Geoff has sold hundreds of 'em to serv­
icemen and technicians. Complete and 
ready to use like the Professional but 
you only get the iron and bit $39.95.
PORTASOL TIPS
Expand the capability of your Portasol 
Iron with spare tips -available for 
standard iron in 1mm, 2.4mm, 3.2mm, 
4.8mm and hot knife tip. Professional 
tips come in same sizes plus hot blow 
and blow torch. Tips are not inter­
changeable between irons, so specify 
Standard or Professional when order- 
ing. Tips are all $12.95 each._______  

455kHz I.F.Transformers 
miniature $1.50 /'TZ'—~_____ >
3.3gH CHOKES
Not a very popular item at the normal price 
of $1.50 each but if you have a use for them 
we'll let you have em for only 50cents each if 
you'll buy a packet of 25 for just $12.50

The Amazing 
QWIK

WIRE
STRIPPER —
& CRIMPER
Geoff has been looking around for a really 
good crimp tool for stripping cables and 
crimping those connector lugs on. He's 
found it - the US made PARTEX Qwik 
Stripperl
Strips, Crimps & Cuts. Rugged steel jaw 
automatically adjusts for wires from 26 to 
10AWG. Easy snap action with no nicking, 
scraping or breaking of conductors! Handles 
most thin jacketed multi-conductor wire too - 
one squeeze for the jacket, another for the 
conductors
Crimps solderless terminals from 10 to 
22AWG and IT'S COLOUR-CODED (Red 
(1.5mm) Blue (2.5mm) and Yellow (6.0mm)) 
so you get the right pocket for each termina­
tion. Precision machined, hardened steel 
cutters. Comfortable insulated handles.
This one is for the professional who is doing 
a lot of crimping and well worth $34.95.
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Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details

Car battery discharge 
indicator

The introduction of the alternator to 
auto electrical systems overcame many 
of the problems of battery maintenance 
suffered in the days of the DC genera­
tor. In one stroke it was possible to 
have the battery charging with the 
engine idling.

Since then, however many accessories 
have been added and only one or two 
of them can draw more current than the 
alternator is able to supply at engine 
idling speed. Normally this does not 
matter but the combination of a wet 
night, heavy traffic and perhaps a 
doubtful battery can cause considerable 
inconvenience when the battery goes 
flat quite suddently - or apparently so.

An ammeter would show what was 
happening if (a) one were fitted and (b) 
one thought to look at it. The alternator 
warning light is, incidentally, useless in 
this context since it merely indicates

Why buy it? These valuable 
projects fromElectronics 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. 
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!
Send your order to:
Freepost No.4,
Federal Publishing Book Sales, 
P.O. Box 227,
Waterloo NSW 2017

(no postage stamp required if mailed 
within Australia)

Price: $3.95 plus $1.00p&p

20% discount to subscribers

that the alternator is generating current 
- but not whether this current is suffi­
cient to supply all the electrical devices 
which happen to be operating at the 
time.

This circuit detects the sense of the 
small voltage drop across the cable from 
the battery terminal to all the electrical 
equipment (except the starter). Note 
that a number of modern cars split this 
cable about 20cm from the battery ter­
minal and it is necessary to connect 
point A on the circuit diagram to the 
point where the cable divides (if it does 
so).

Because the op amp LM741 is operat­
ing at a gain of about 400 and also be­
cause of the rather harsh environment 
in the engine compartment, some addi­
tional temperature compensation is 
needed. This is provided by the 1N4148 
diode and associated resistors. The 
LED should be mounted in an appro­
priate spot on the instrument panel but 
it is probably best to mount the unit it­
self near the battery to minimise the run 
of ‘hot’ leads. Only a single lead from 

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.

bottom end of the 330 ohm resistor 
need to run to the LED, the cathode of 
which can be earthed locally.

The components were mounted on a 
PCB 37 x 33mm and fitted in a box mea­
suring 40 x 35 x 20mm folded from thin 
sheet aluminium. This was lined with 
plastic sheet cut from an ice cream con­
tainer lid (semi rigid and sufficiently 
heat resistant) to prevent any shorts to 
the box.

Setting up is simply a matter of 
adjusting the preset Ik pot so that the 
LED is just off with no battery load. 
Battery voltage should not be above 
about 12.5V when this is done as any 
surplus charge will result in an over­
sensitive setting because of the effect of 
the diode network.

Only the 330 ohm resistor needs to be 
l^W rating; the remainder can be ‘AW.

The voltage drop across a 20cm length 
of the usual 4mm cable will give an 
indication of discharge at about 2.5 
amps.

Alan March, con
North Turramurra, NSW. q>uu
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4-digit combination lock
This circuit provides a particularly 

simple and easy to build combination 
lock, based on two low-cost CMOS 
chips and operating from a 9V battery. 
Its only limitation is that all four digits 
used in the key combination must be 
different - you can't use a digit twice.

The basic idea is that the correct keys 
A-B-C-D must all be pressed in the cor­

rect order, within 3 seconds. If this is 
not done, the circuit automatically 
resets due to the RC time constants at 
the input of each 4049 inverter.

A, B, C and D are selected switch 
buttons on a small keypad. For example 
A might be the 7 key, B the 2 key, C 
the 5 key and D the 6 key. These con­
nections are easily changed to modify 
the code combination code. Note that 

all key switches not used for the four 
active keys are connected between point 
X and the negative rail, in parallel. This 
allows any of these keys to be used for 
resetting the circuit.

Note too that while switches A, B and 
C connect to the negative rail, switch D 
connects to the positive rail.

Peter Liau,
North Fitzroy, Vic. vvll

Electronic BCD 
thumbwheel switch

This circuit was designed to replace 
the BCD thumbwheel switch in the Oct­
ober 1987 Colour Bar Generator, with 
pushbuttons and LED indicators.

The counter is enabled via pin 9 when 
any pushbutton is pressed, taking this 

input low via the appropriate LED. The 
count proceeds until this LED input 
goes high, via the decoder. It then 
stops. The three bit binary output is 
then taken from the counter via three 
inverters to the control logic on the 
original PCB.

The counter is reset to 0 on power up 
via the ,022uF capacitor.

An oscillator is used to provide a 

sound test facility via pin 3 on the 
modulator. The oscillator is controlled 
via pin 7 on the decoder output.

LED indication is taken from each 
pushbutton input. The counter clock is 
picked up from a suitable point on the 
PCB. My circuit was built up on a small 
piece of veroboard.

Gregory Freeman,
Nairne, SA. $30
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Altronics End Of Financial
You SaveYear Sale

Price

M 9009

NormallyNormally Now
H 0382 Panel Set for H 0380
H 0385 Rack 
H 0386 Rack 
H 0390 Rack 
H 0391 Rack

B 1005
B 1007
B 1015
B 1020
B 1025
B 1045

13.50
12.95
39.50
12.95
12.95

H 0395 Rack captive nuts M6 PK12 
H 0396 Rack captive nut M6 PK100

M6 PK12 Natural
M6 PK100 Natural
M6 PK12 Black
M6 PK100 Black

$ 85.00
39.00
99.00
79.00

149.00
99.00

175.0C

$ 99.50
49.00

129.50
89 00

169 95
129 00
199 95

15V 
100mA 
AC/AC 
Adaptor

Normally 

$3.20

Now
$119.00

2.00
17.00

2.00
17.00
3.00

25.00

$149.00
2.95

19.95
2 95

19.95
3 95

28.50

H 0365 Rack Frame 6 unit (370MM)
H 0367 Panel Set for H 0365
H 0370 Rack Frame 18 unit (907MM)
H 0372 Panel Set for H 0370
H 0375 Rack Frame 30 unit (1450MM)
H 0377 Panel Set for H 0375
H 0380 Rack Frame 38 unit (1804MM)

Polypropylene 
Passive Radiators

Mini Alarm
Fantastic for Door, 
Window or Cupboard 
— this great little 
alarm simply fixes to 
one surface (usually j 
fixed surface) with the | 
reed switch magnet j 
screwed to the 
moving door window 
sash etc. Arm the 
system by simply 
switching on - battery 
drain is minisule! 
Operates from 9V 
Battery (not supplied)

Normally This Month
S5315 eR

1/3rd Off 

$19.95 
$29.50 
$39.50

This Month 
$8.75 

6.75 
6.50 

19.75 
6.50 
6.50

Famous Inphone / 
Brand Cordless

Phones $125
Shop soiled and Demo Stock
Cordless Telephones an Incredible
$125 - All guaranteed in perfect working 
order - and even better any marks or scratches 
are quite minor (barely noticeable In most cases). 
Save $74 On This Great Portable Phone

Interface Date J 

Data Aquisition 
High Speed CMOS 
National Logic 
MOS Memory 
Hybrid Product

Dual Gang 
Pots 22MM
R 2102 20K Linear 
R 2108 500K Linear 
R 2110 1 Meg Linear 
R 2122 20K Log 
R 2128 5O0K Log

, R 2130 1 Meg Log

Potentiometer 
Clearance

Amazing Offer - Top Selllng^^ 
National Semiconductor Data Books 

'h Price

Single Gang 
Miniature 16MM

R 2040 500 Ohm Linear
R 2048 20 K Linear

Normally $1.60 CL «11

Desk 
Mounted 
Magnifier O0S

Lamp 
Find Circuit Faults In a Jiffy 
This unit magnifies any object 
under a clear,cool,fluorescent light 

A 0980 $229
Croc Clip Jumper 
Leads 10 Way . 
Save $2 
Normally Now H W / / 

$5.95 fl
P0413 “

IIIIIIHIIIIIIIIIIIIIIIIIII Save A Bundle On These Four Popular Sizes Of llllllllllllllllllllllllllllll 
_ Racks, Frames & Panel Sets

' Rack Frames ior the Home Stereo System
' T- Rack Cabinets for Equipment Manufacturers

' - ■ (1) Racking Frame Only Fantastic for neatly housing your home Hi Fi System.
" ; (2) Complete Equipment Cabinet with the simple addition of the panel sets you now have

a series of professional equipment cabinets of appearance and ruggedness second to
*| ‘ L " , “I non . and just look at the savingsl

Side and Top Panels Tough power coat medium grey gives a pleasing contrast with the 
natural anodised frame The resultant product is extremely professional in appearance 
and well and truly strong enough for the heaviest of electronic equipment.
6 Unit (370mm H) 18 Unit (907mm) 30 Unit (1450mm) and 38 Unit 
(1804mm) Rack* Available — All 450mm Deep

livZlil W* AA Nicad Sensation 
vg J3QQ 1OUP p

S 5020 New Improved Performance 500mAH $/■ .5l

Attention Speaker System Constructors
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Selectable
Soldering Station

C9010

to insure instantheat.

L2013 220 1.10»

P 3200 
P 3210 
P 3220 
P 3230 
P 3240 
P3250 
P3290

P 3000 
P 3010 
P 3020 
P 3030 
P3040 
P3050
P 3090

1.80» 
1.90»
2.10» 
2.70» 
1.90»
2.40» 
1.00»

P3100
P 3110
P 3120
P 3130
P 3140
P 3150
P 3190

4.95
5.50
4.95
6.90
4.95
6.25

2.95 
3.25
3.75 
4.50 
2.95
3.95 
1.95

2.47» 
2.74»
3.50 
3.90 
3.00 
3.95

1.47»
1.60»
3.00
3.50
2.50
2.25

DB9
Maie 9 Pin 
Female 9 Pin 
Male PCB Rt/L
Fmale PCB Rt/L 
Male PCB mnt.
Fmale PCB mnt. 
Backshell cover

DB15
Male 15 Pin 
Fmale 15 Pin 
Male PCB Rt/L 
Fmale PCB Rt/L 
Male PCB mnt. 
Fmale PCB 
Backshell cover

DB25
Male 25 Pin 
Fmale 25 Pin 
Male PCB Rt/L 
Fmale PCB Rt/L 
Male PCB mnt. 
Fmale PCB mnt. 
Backshell cover

Not only do you get all the normal 
ranges of current, resistance and 
voltage - but also a convenient and 
simple to use capacitance meter in 
five ranges. And as if that's not 
enough, you also get a transistor 
tester. Check the features of this 
top quality new addition to the 
labtech range.

Great Value At $139 - This Month 
Only $119

High Quality UHF 
14 Element YAGI
Lew Than 1/2 Prlcel

These high grade Yagi Antennas 
are from DX Antenna Co of Japan 
and originally sold for over $70!
We bought up an entire import 
shipment at distress stock rates & 
hence the fantastic savings to you.

Exhilarating Sound Performance

Brilliant Digital j 
Headphones

Incredibly Comfortable
• Utilizes newly developed flat disk 
vibrator copper clad aluminium wire 
voice coil and somarium cobalt 
Magnet. The resultant reproduction 
is outstanding» Impedance 45 Ohms 
• Maximum input 400 mW • 
Frequency Response 20Hz to 20KHz.

Save Up To 50% On Top Quality 
D Series Connectors!

Fantastic Value
D Series Computer 

Connectors. Gold Plated 
Professional Series 

Items Marked • ere 1/2 Price or Leu

Carry Case

Q 1086 $12.50

Features:
• Non-Microphone 

Measurement System
• LCD Readout
• Blood Pressure Monitoi
• Pulse Rate Monitor

Ne* 
Mod®'

Why Risk Unnecessary Heart Attack?
?°Wn many WOP'6 in their early 40 s (or even 30 s) The tragedy 

rema.na that had such victims been alerted, remedial medical physical and dietary 
heahh C0U d ha,e been prescnbed to avoid illness and in many cases restore lull boddy 
nedim z

Blood Pressure and Heart Rate Monitor

Micron Electronic Temperature 
Controlled Temperature

Very s,urdy - should last for 20 years or 
more! Low Band 470-610MHz. (TV Chan

X 28-35) Gain 11 db Front to Back Ratio
/ / 20db lmp«14nce 75 and 300 Ohm (Balun
/ supplied).

Digital Multimeter With Built-In Capacitance Meter

X305S $33.01
measurement system guarantee that all

T 2440

F x^m (6°.8 d8g F 662 d*9 F'716 d«9 F Z/90deg Fand 824 deg F) 
are selec,able by rotating the detained rotarv 

switch freely without changing heater or tip y
y'a ’aad baragraph instantly visable

, * n® E*,n,,nt Th® specially insulated NICHROME wire
fo’ Lo’o^Xh b’ stainless steel

Professional Soldering Iron 
Temperature Adjustable 

250 deg. C to 450 deg. C “
Exde'|P",Jror’;3crew^ adjustable between 250 deg.C
and 450 deg C enabling very delicate soldering on low settings with 
surprising heat energy reserve on maximum setting 
Relative temperature is indicated by LED lamp brightness Much lower 
cost than a soldering station.
Normally $30.50

General:
Display: 3% digit LCD. 0.5" height 
with polarity & LO-BAT indication 
Overrange Indication: 3 least 
significant digits blanked.
Maximum common Mode Voltage: 
500V peak.Operating Environment 
0 deg to 50 deg. C; less than relative 
humidity from 35 deg C to 50 deg C 
Power: 9V alkaline or carbon-zinc 
battery. Battery Indicator: Display 
indicates "LO-BAT" when less than 
20% of life remains. Dimensions, 
Weight 170mm x 87mm x 42mm 
35°9ram8 SAVE $20

Q 1085 $119.00

3.25
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4.35
5.50
3.85
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2.20
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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.è
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50MHz Low Cost
Frequency Meter

(EA May'88)
Fantastic 50MHz

Frequency Meter For The 
Work Bench & Tool Box 

For Less Than $1001
Inexpensive 4 digit 50MHz 
frequency counter offering high 
sensitivity and input Impedance. 
Simple single PC board 
construction.

K2510 $99.00

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

POWER U Brilliant Performance Stereo Pre Amp

cc 
>
UJ

g

RF Detector Probe 
(EA May'88) 

Checks R.F. Circuits
Simple effective RF probe traces 
signals. Ideal companion to the 5W 
bench test amplifier.

K2565 $12.00

&

co
§

8Studio 200 Stereo Control Unit
(Silicon Chip June/July'88)

Out-Performs Commercial Units Costing $600 Plus
1 ne otuoio 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 volume control. Inputs Include phono, tuner, CD. VCR 
and tape loop.

K5015 $229

■

K5010Calling All Audio Purists

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

K 2532 $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 tor use on boats & caravans.

.99

Simple PCB Construction 
Virtually No Wiring

This Great New Amp From Silicon Chip Is For You

Studio 200 Series 100 Watts £399
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 
Polyswitches) 100 (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 or 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 your car dash or for 
interfacing with alarm systems, 
control systems etc. Requires 
enternal 12V DC supply. Kit 
includes 27128 eprom. ggQQ

$85.00
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Superb Redford Wireless Microphone System 
Uses Dual Diversity Receivers for long Range, 

Noise Free Pure Fidelity Reproduction l09i

zFrequencies

u.

p

I
o

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’

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 switching 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 metros (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

Superb 
Microphone 

Reproduction 
Compares with 

Shure,Beyer 
and AKG

CE 
Ui

Unique 
Microphone 

design completely 
Eliminates 
"Dangling” 

Antenna

Ui Qw O 
i

Brief Specification* Frequency 202.1, 202.5, 203.7MHz (Please specify if you have a preference)
MIC Carrier Power 50mW (Max) Mic Antenne built-in Oynemlc Renge over 100db S/N Ratio better than 90db Frequency Reeponee 20Hz to t6KHz • or ■ 3db 
Mic Bettery 4 x AA cells Bettery Life over 24 hours continuous operation Receiver Sensitivity 12db/micro volt for60db S/N ratio Preempheela/De empheale SOus 
Receiver output unbalanced 6 3mm phone lack and balanced 3 pin cannon type Output Level (adjustable) Unbalanced 0-2 5V Balanced O to • or ■ 3V into 
600 ohms Receiver Power Supply 200 - 260VAC

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

AT LAST Design Quality 
Weather Proof Speakers 

And Sound Columns By Redford 
» Rugged extruded aluminium construction • Superb 
powdercoat industrial paint finish • Engineered in 
Australia • Excellent reproduction • Superior to imports 
— Yet just a fraction of the price!

Altronics proudly announce the release of 
the superb Redford Weatherproof Speaker 
and Sound Column Range. Imagine a wide 
range speaker system which is highly 
directional and with efficiency approach­
ing that of reflex horns!
Redford is the solution for high quality 
sound reproduction outdoors The Five 
Models to choose from "Fill the Bill" from 
applications on boats to high grade paging 
and music entertainment installations.

RUGGED EXTRUDED 
CONSTRUCTION

These vibration free enclosures are 
constructed from die extruded heavy 
gauge aluminium and finished with 
incredibly durable industrial powdercoat 
enamel The speaker ends are sealed via 
gaskets and tough moulded "LURAN S" UV 
resistant end caps The end result is "Good 
Looks" together with assured rugged 
durability for the Australian environment 
EXCELLENT REPORDUCTION
The drivers have been chosen for wide 
range.low distortion, mid range "presence” 
(essential for high grade vocal work) and 
high efficiency in general Power Capacity 
for short term use. the drivers will safely 
handle 150% of rated power. Acoustic 
wadding is used to dampen Bass 
resonance Weather Proof Construction 
and use of "Doped Cones" Foam plastic 
and cloth is sandwiched between Baffle 
and Front Grill to prevent water ingress. A 
first for Redford is the use of a patented 
cone moisture repellent process for all 
models

C0111 
C 0113 
C 0115
C0121 
C 0123 
C0131
C 0133 
00135

Dual Diversity Receiver 
Dual Diversity Receiver 
Dual Diversity Receiver 
Entertainment Microphone 
Entertainment Microphone 
Lavalier Microphone 
Lavalier Microphone 
Lavalier Microphone

202.1MHz
202.5MHz
203.7MHz
202.1MHz
202.5MHz
202.1MHz
202.5MHz
203.7MHz

$729 
$729 
$729 
$349 
$349 
$349 
$349 
$349
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Wide Range 
Weatherproof Extension 
Speakers For Your Stereo 

System

Great For The Back 
Patio,Swimming 

Pool, Games Room, 
Den, Pool Room Etc.
Dimensions 260mm wide 
x 170mm high x 150mm D. 
(Mounting brackets are 
Included)

10 Watt 16 Ohm (Max 15 Watt)
Single dual doped cone driver 16 ohm impedance is employed to give a generally 
correct volume balance with main speakers - an added bonus is your amplifier load is 
kept to respectable limits!! Great for back patio. Den. Boat Deck etc-.

C 0938
C0940

White 
Black

$99ea 
$99ea

$190 per Pair 
$190 per Pair

20 Watt 8 Ohm (Max 30 Watt)
Use 2 special dual doped cone drivers for those wanting a bit more umph!

C 0943
C 0944

Black 
White

$139ea 
$139ea

$260 per pair 
$260 per pair

* 100 Volt Line Models For Use With Professional PA
And Music Systems

Using a 'Doped“ wide range drivers and fitted with grain oriented steel line transformer 
Output cable allows connection to 10W/5W/2 5W with 10 watt models. 20W/10W/5W 
with 20 watt models and 40W/20W/10W with the 40 watt versions

C 094I
C 0942
C 0945
C 0946
C 0950
C 0955

10W/100V line Black $119ea 
10W/100V line White $119ea 
20W/100V line Black $169ea 
20W/100V line White $169ea 
40W/100V Une Black $225ea 
40W/100V Une White $225ea

$220 per pair 
$220 per pair 

per pair 
per pair 
per pair 
per pair

iti Z 
s 
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$299
$299
$399
$399
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Lab Standard Function 
Generator Kit. Every 
Electronics Workshop, 
Audio Designer, 
Enthusiast & School 
can now save a fortune 
on a commercial unit 
of comparable 
performance

K2570
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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.

(Sm EA Dac'88)

TeamM 
Sllllcon Chip ueaaxlnefortms 

n asían

K2515 $299.00
1GHz Digital Frequency Meter

(See SC Nov'87 Jan‘88)
This superb 1GHz Frequency Meter will out perform many other 

Inatrumants twice Ite price.
Feeturee: 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 Altronlct kit is 
complete in every way, including 
satin touch plates for that 
prestigeous look. Please nominate 
plate colour.____________________

Gold
Silver

K6319
K6320

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 
bleaker.

K 2535 $39 .50

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 >4

Extension
(Sm EA Feb'83)

Pays For Itself In No Time I F *"•** «¿¿2
Dead easy to (even WHM
there are only 3 electrical 
connections required to the car AA

Xg$39.50 K4010
8 Way Remote Control Or Stereo From 

(See EA June July'86) Your Chair

Convert your TV, CD, VCR etc to 
be operated remotely from the 
comfort of your armchair. Up to 
eight separate functions can be 
switched with this infrared 
remote control.

K 1400

Large 7 Segment Display 
This large 153mm high seven 
segmentdisplay can be configured 
for use aseithercommon anode or 
common cathode. Multiplexed on 
DCdriverandarrangedtohavea 
decimal point on eitherthe left or 
right handside.
It can be used to interface 
equipment with existingdisplaysfor 
large elapsed times & digital clocks.

Added Facility
Apart from above - allows 
for control of On/Off, 
Mute and volume control.

K 1840

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 
MllllOhmsl

As we all know it's difficult to obtain 
accurate resistance measurements 
below 50 Ohms or so with 
conventional multimeters. This 
natty little adaptor plugs directly 
into your DMM via. in-built banana 
plugs enabling quite accurate 
measurements to50 Milli Ohmsand 
less. Full instructions provided.

B
A

N
K

C
A

R
D

 • V
IS

A
 • 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
CE

 DE
LI

VE
R

Y

K2518 $24.99



PHONEORDER TOLL FREE ALTRONICS 008 999 007
Great Value Car Alarm

Car Security 
System 

(See ETI Aprll'84) 
Usee Vibration Sensors 
To Guard Against 
Tampering & Vandalism
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FEATURES: Auto Arming with 
Exit and Entry delays • Dash 
Mount status indicator • Remote 
Protection of bolt-on accessories 
• Inc. circuitry to monitor any 
failure of dash warning lights 
• Protects your expensive stereo 
from unauthorized removal.

K 4340 $59 .50

A,

VIBRATION SENSOR PACK
Inc.Mic Cable & Connectors

K 4341 $22 .50
RESONANCE 

MICROPHONE ONLY

Mosfet Power Amp 
Module 150 Watt 

(See ETI Jan'81) 
Studio Specifications

K 4342

Bench Amplifier
(See ETI April'80)

■ One of the most useful pieces of equipment in an 
■ Electronic work-shop is a simple Amplifier Module 
■ to test circuits.
B • 250 Mill! watts output into4 Ohms • Runs off single 
f 9V supply. Can give 0.5 watts when run on 12V plus 

heatsink.

K2105 $22 .70
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.

K3255 $59 .00

ALTROniO
174 Roe St. Perth W.A. 6000 

PHONE TOLL FREE 008 999 007 
Perth Metro & Atter Hours (09) 328 1599 

ALL MAIL ORDERS
P.O. Box 8350 Perth Mail Exchange W.A.6000

ALTRONICS RESELLERS
Chances are there is an Altronics Reseller right near you - check this list or phone us for 
details of the nearest dealer Please Note: Resellers have to pay the cost of freight and 
insurance and therefore the prices charged by individual Dealers may vary slightly 
from this Catalogue - in many cases, however. Dealer prices will still represent a 
significant cost saving from prices charged by Altronics Competitors.
Don't forget our Express Mall and Phone Order Service - for the cost of a local call, 

Bankcard, Visa or Mastercard holders can phone order for same day despatch.

WA COUNTRY Albany BP Electronics
Marine 212176 KALGOORLIE Todays Ele

412681 ESPERANCE

The Protector 
Car Alarm

(Silicon Chip Feb'88) 
Save Over $100 On An 

Equivalent 
Commercial System

Features: • Internal & 
External Sirens • Dash lamp 
flasher • Battery back up 
• Delayed & Non delayed 
inputs • Ignition killer • Easy 
to build and install.

K 4370 $129.00 J
C.D. Headphone 

Amplifier
(Silicon Chip April'88) 

Adds Headphone Facility 
To Your C.D. Player

Here is general purpose power 
Amplifier module suitable for 
Hi Fl, guitar and PA applications 
employing sturdy reliable 
MOSFET's in the output.
Power Output
150WRMS into 4 Ohms 
100WRMS into 8 Ohms 
(At onset of clipping) 
Frequency Response 
20Hz to 20KHz +0-0.5db 
10Hz to 60KHz +0-3db 
Measured @ 1W & 100W levels 
Input Sensitivity
1 Volt RMS for full output
Noise
114db below full output

K5120 $79 .00

Suits any C.D. player - suitable for 
for all headphones - low or high 
impedance, very low noise and 
distortion, does not hinder the CD 
performance. Simple plug in 
connection. Requires external
12V AC plug pack. |( 535Q $25.50

Manufacturers, Contractors and Bulk Users 
Please Contact Our Wholesale Sales Dept.

Sydney (NSW Only) Colin Fobister 436 0422 
Perth Fred Blottwitch 09 328 2199

STANDARD DELIVERY & PACKING CHARGE $4 00 to 1Kg $7 over 1Kg 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
$7.00 OVERNIGHT JETSERVICE — We process your order the day received and 
despatch via. Overnight Jetservice Courier for delivery next day Country areas please 
allow additional 24-48 hours. Weight limit 3Kgs (3Kgs covers 95% of Orders)
$10.00 HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express 
Road - Please allow 7 days for delivery.
INSURANCE — As with virtually every other Australian supplier, we send goods at 
consignees risk. Should you 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 Holders can phone order 
toll free up to 6pm Eastern Standard Time Remember with our Overnight Jetservic« we 
deliver next day.

Esperance Communications 713344 GERALDTON K.B.Electronics &
212777 KARRATHA Daves Oecitronlc 854836 MANDURAH Lance Rock

Retravision 351246 WYALKATCHEM D & J Pease 811132 NT ALICE SPRINGS Ascom Electronics 521713 Farmer Electronics 
CANBERRA Bennett Commercial Electronics 805359 Scientronics 548334 VICTORIA CITY All Electronic Components 6623506
CHELTENHAM Talking Electronica 5842386 CROYDEN
BENDIGO KC Johnson MORWELL Morwell
FORTITUDE VALLEY Economic Electronics 2523762 
■ 518555 BUNDABERG Bob Elkins Electronics 721785

Truscott Electronics ■ 7233860 PRESTON Preston Electronics 4840191
Electronics 346133 QUEENSLAND CITY Delsound P/L 8396155
WOODRIDGE David Hall Electronics 8082777 COUNTRY CAIRNS
GLADSTONE Supertronica 724321 MACKAY Phlltronlcs

522967 ACT 
SUBURBAN
COUNTRY 

SUBURBAN
Electronic World

Electronics (East St.) 221058 Electron World 278988 TOOWOOMBA Hunts Electronics ■ 329677 TOWNSVILLE Solex
578855 ROCKHAMPTONAccess
I 722015 SA CITY Electronic B
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Comp & Equip 2125999 Force Electronic ■ 2125505 SUBURBAN BRIGHTON Force Electronics ■ 2963531 CHRISTIES BEACH Force Electronics 
■ 3823366 ENFIELD Force Electronics ■ 3496340 FINDON Force Electronics ■ 3471 188 COUNTRY MT.GAMBIER South Esst 
Electronics 250034 WHYALLA Eyre Electronics ■ 454764 TASMANIA HOBART George Hervey ■ 342233 LAUNCESTON George Hervey 
■ 316533 Nichols Redio TV 316171 NSW CITY David Reid Electronics ■ 2671385 CARINQHAH Hi com Unltronlcs 5247878 LEWISHAM PrePsk 
Electronics 5699770 SMITHFIELD Chantronics 6097218 COUNTRY COFFS HARBOUR Coffs Habour Electronics 525684 QOSFORD Tomorrows Electronics 
■ 247246 NELSON BAY Nelson Bay Electronics 813685 NEWCASTLE Novocastrian Elect.Supplies ■ 621358 NOWRA Ewing Electronics« 218412 RAYMOND 
TERRACE Alback Electronics 873419 WOLLONGONG Newtek Electronics ■ 271620

Blue Ribbon Dealers are highlighted with a ■ These Dealers generally carry a comprehensive range of Altronic products and kits or will order any required item for you.

---------PHONEOROER TOLL FREE ALTRONICS 008 999 007



Build it for the Bicentenary!

The 1988 Deluxe 
crystal radio

Here's how to build one of those fancy 
old-time crystal radios - the type they built in 
the 1920's. Not a fake antique, but a 
re-creation using modern parts. Build it and 
discover for yourself the unique thrill of 
‘pulling in the stations’ with the simplest kind 
of radio!

by JIM ROWE

A crystal set - in 1988? Why would 
anyone bother building such a crude 
and elementary type of radio receiver, 
now that we have high-technology tran­
sistor and IC superhet receivers avail­
able for a few dollars, and capable of 
leaving a crystal set for dead when it 
comes to performance?

I'll tell you why. There's something 
special about a crystal set, something 
about the way it ‘pulls in the stations’ in 
the simplest possible low tech way - 
using only the power of the received 
signals themselves. Something that's 
down to earth and fundamental.

Building a crystal set and getting it 
going is probably the best possible way 
to get a good ‘feel’ for the basic princi­
ples of radio propagation and reception. 
Somehow it pulls back the curtains 
drawn by higher modern technology, 
and takes you back to the grassroots 
level. This makes it an ideal project for 
the newcomer to electronics, or for the 
old-timer trying to re-kindle their earlier 
enthusiasm.

It's also a great way to experience for 
yourself the wonder and fascination that 
our grandparents knew in the 1920's, 
when they used similar sets to ‘listen in’ 
to the first radio stations.

What better project, then, for Austra­
lia's Bicentennial year, when we're 
looking back over the last 200 years, 

taking stock of where we've come from 
and trying to work out where we're 
going?

As it happens, building a crystal set 
and getting it going in 1988 can be even 
more satisfying than it was in the 
1920's, because the components avail­
able today are generally capable of bet­
ter performance. Today's AM (ampli­
tude modulation) radio broadcasting 
stations also have rather higher power 
output than they did back then, as well 
- giving stronger signals (important with 
a receiver that doesn't have any signal 
amplifying ability of its own!).

The only complication is that nowa­
days some of the parts needed to make 
a crystal set are not as readily available 
as they once were. Things like tuning 
capacitors and high-impedance head­
phones, for example. Still, there are a 
variety of ways around this problem, as 
I'll explain shortly. But before we get 
on to actual construction, let's take a 
quick look at the theory behind this 
most basic form of radio reception.

Back to basics
AM broadcasting stations transmit 

radio waves with frequencies in the 
range from about 550 to 1600 kilohertz 
(kHz). Each station radiates on a partic­
ular frequency in this range, known as 
its carrier frequency. The music, speech 

and other audio programme material is 
used to modulate this carrier signal, by 
varying its strength or amplitude - 
hence the term ‘amplitude modulation’ 
or AM.

The first step in receiving this kind of 
signal is to use an antenna system, 
which extracts energy from the radio 
waves to produce an electrical signal - a 
small voltage or current. There are two 
ways of doing this, one with a rod or 
loop antenna. This is a loop of wire, 
which responds to the waves passing 
through it to produce a small varying 
current.

The other way is with a long wire sus­
pended as high as possible above the 
ground, to form an aerial. Together 
with the earth itself, the latter forms a 
large capacitor, which responds to the 
radio waves passing through it to pro­
duce a small varying voltage.

Whichever method is used, the small 
electrical signals produced by the 
antenna system will basically consist of 
a mixture of frequencies - correspond­
ing to carrier frequencies from all of the 
stations, jumbled together. So the next 
step is to separate out the carrier fre­
quency of the station we wish to listen 
to.

This is done by feeding the signals 
from the antenna system to a ‘tuned’ 
circuit, consisting of a coil or inductor 
connected in parallel with a capacitor.

Now a key property of an inductor is 
that its impedance, or the difficulty it 
presents as a path to electrical signals, 
rises with frequency. The higher the fre­
quency of the signals, the higher its 
impedance becomes. On the other hand 
with a capacitor, the impedance falls 
with frequency. And the two exhibit op­
posite kinds of impedance, passing cur­
rent of opposite polarity for the same 
applied voltage.

So when an inductor and a capacitor 
are connected in parallel, the combina-
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tion has a very low impedance at low 
frequencies (due to the inductor), and 
again at very high frequencies (due to 
the capacitor). But at some frequency in 
between, the two impedances will be­
come equal, and because of their oppo­
site natures the currents in each will 
cancel out. As a result, the impedance 
will rise to a peak, and the circuit is 
said to resonate at that frequency 
(Fig.l).

The effect of this on the jumbled sig­
nals from our antenna system is to em­
phasise any signals which are present at 
the circuit's resonant frequency, and 
suppress all the rest. So by making ei­
ther the inductor or capacitor variable, 
to adjust the circuit's resonant frequen­
cy, we can ‘tune’ it to select only the 
signal from the station we want to re­
ceive (Fig.2).

At this stage we have separated the 
wanted signal from the others, but it is 
still a radio frequency (RF) alternating 
voltage, varying in strength with the 
audio modulation. If we fed it directly 
to some earphones we would hear noth­
ing, because the rapid alternations give 
it an average value of zero - and the 

earphones would only be able to re­
spond to the average value, being in­
capable of following the RF alternations 
themselves.

Luckily there is a very simple way to 
solve this problem, at least in principle. 
This is by using a rectifying diode, 
which is capable of passing current 
readily only in one direction. If we con­
nect this in series with our earphones, 
across the tuned circuit, we cause the 
‘phones to be fed with only half of the 
original RF signal, corresponding to a 
string of RF pulses (Fig.3).

These pulses will still be varying in 
amplitude with the audio modulation, 
and because they all have the same po­
larity, they will have a similarly varying 
average value. It will be to this value 
that the earphones will respond, 
producing audio sounds. So in Fig.3 we 
have produced the simplest possible 
AM radio receiver, although in an 
extremely crude form.

Needless to say when this type of sim­
ple radio receiver was first developed 
about 1920, they didn't have any neatly 
packaged silicon or germanium rectify­
ing diodes. The nearest they could come 

was a small chunk of galena crystal (a 
naturally occurring form of lead sul­
phide), with a small metal cat's whisker 
wire lightly touching its surface. This 
had been found by experiment to pro­
duce the desired signal rectification or 
‘detecting’ action, although it was very 
fiddly - the slightest vibration could dis­
rupt things.

It's from this original form of ‘crystal 
detector’ diode that the crystal set gets 
its name, even though lumps of galena 
haven't been used for many decades. 
Nowadays a 95-cent germanium diode 
does the same job, and much more reli­
ably.

But back to our basic radio set of 
Fig.3. As noted earlier, this is indeed 
the simplest possible AM radio, but in 
an extremely crude and inefficient form. 
A more practical version is shown in 
Fig.4, where you'll notice that a capaci­
tor Cl has been added in parallel with 
the earphones.

The idea of this capacitor is to smooth 
out the unidirectional pulses produced 
by the diode's rectifying action, to pro­
duce what is basically normal audio sig­
nals. The earphones are then able to

Fig.1: How the impedance of a 
parallel tuned circuit "peaks”.

AERIAL

L 
(INDUCTOR)

EARTH —■ SIGNAL. MODULATED

Fig.2: Using such a parallel tuned 
circuit to select the wanted station's 
RF signals from all the others coming 
from the aerial.

Fig.3: Adding a rectifier diode makes 
it possible to hear the signal via 
earphones, by turning it into varying 
current pulses.

ELECTRONICS Australia, June 1988 67



Crystal radio
respond more efficiently than with the 
circuit of Fig.3, because when fed with 
unsmoothed RF pulses their own wind­
ing inductance makes it difficult for 
much current to flow - so they don't 
really respond to the full average value. 
By smoothing out the pulses, Cl reme­
dies this problem.

The other thing you'll have noticed 
about Fig.4 is that in this case neither 
the aerial nor the diode are connected 
across the full tuned circuit. Instead 
they're both tapped down, by connect­
ing them across only part of the induc­
tor.

The reason for this is that both the 
aerial and the diode tend to ‘load down’ 
the tuned circuit, preventing its imped­
ance from rising as it should, at the 
resonant frequency (Fig.l). In fact if 
either of them is connected directly 
across the tuned circuit as shown in 
Fig.3, its tuning ability or selectivity 
(the ability to select the wanted station 
and reject others) is very badly compro­
mised.

The detector diode tends to load 
down the circuit because it is extracting 
power, to drive the earphones. On the 
other hand the aerial loads down the 
circuit (and also shifts its tuning) be­
cause it possesses a relatively large and 
‘lossy’ capacitance with respect to earth.

So very early in the peace, it was dis­
covered that for best results, both the 
diode and the aerial needed to be con­
nected across only part of the inductor 
as shown. This reduces their loading ef­
fect considerably, as the inductor then 
acts as an auto-transformer, and multi­
plies their loading impedance - by the 
square of the tapping ratio. For exam­
ple by connecting the diode to a tap 
only 10% up the inductor, its effective 
loading impedance across the full tuned 
circuit rises to 100 times its real value. 
Needless to say this very much reduces 
its effect on selectivity.

Note that the diode and the aerial are 
not necessarily taken to the same tap­
ping point. In fact quite often the best 
tapping points for each are rather differ­
ent. The optimum diode tapping point 
tends to be fairly fixed for a given cir­
cuit, giving the best results not just for 
selectivity but for sensitivity (i.e., ‘loud­
ness’) as well. On the other hand, the 
optimum tapping point for the aerial 
varies with both the length and height 
of the aerial, and the frequency of the 
station you're trying to receive.

Quite often the best aerial tapping 
point turns out to be rather lower than

The complete circuit for our 7988 Deluxe Crystal Set, somewhat more 
elaborate than that of Fig.4. The text explains it all...

that for the diode, particularly if you're 
using a fairly long aerial - which tends 
to be desirable, with any crystal set.

At this point it's worth noting an 
important point about crystal sets in 
general. Look again at Fig.4, and you'll 
see that there are no batteries and no 
power supply. All we have is a collec­
tion of passive components.

Have you realised what this means, 
when it comes to the energy which 
vibrates those earphone diaphragms and 
produces the sounds in your ears? 
That's right, it's coming from the aerial 
- directly from the radio waves them­
selves!

This then is the reason why you need 
the best possible antenna system with a 
crystal set, to produce as much power 
as possible. That means a really good 
earth connection, and the longest, high­
est aerial wire you can arrange. More 
about this later...
Gilding the lily

So far then, we have in Fig.4 the cir­
cuit of a fairly practical crystal set. 
Hook it up to a decent aerial and earth, 
and to a sensitive pair of high imped­
ance earphones (note that emphasis), 
and you'll get reasonable results. But 
not as good as it's possible to get, by 
going a little further - as they did in the 
old days.

Fig.4: In a practical set, the aerial 
and diode connect to taps on the 
coil, and Cl is added.

How can you make it better? Well for 
a start, you can make it more selective, 
by adding a second tuned circuit. If one 
tuned circuit is fairly good at selecting 
the desired signal and filtering out the 
rest, two tuned circuits are even better.

Using two tuned circuits actually 
makes a lot of sense. With only one 
tuned circuit, as in Fig.4, both the aerial 
and the diode must be coupled directly 
into it. Even though they're tapped 
down, they both inevitably contribute 
some loading and pull down the selec­
tivity.

When two tuned circuits are used, 
there's the opportunity to have each 
loaded by only one of these. One tuned 
circuit can be connected to the aerial, 
and the other to the diode. This means 
that each circuit is more lightly loaded 
than the previous single one - and with 
both able to provide improved selectivi­
ty, there's a significant overall improve­
ment.

But how do you couple the RF signals 
between the two tuned circuits? By 
using a small variable capacitor between 
the top of one and the same point on 
the other. This is then adjusted to give 
the best results.

Needless to say, the two tuned circuits 
must both be tuned to the RF carrier 
frequency of the wanted station. In the 
old days this was done by having two 
separate variable capacitors - each with 
its own knob and dial. You had to tune 
them separately, one with each hand! A 
little inconvenient, but it worked.

Later on, they tried ‘ganging’ two 
capacitors together, with a system of 
small drums and belts. This allowed 
them both to be tuned with a single 
knob and dial - much more convenient. 
Still later they made both capacitors in 
the one frame, with a single control 
shaft. Thus was born the so-called two-
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Above: Rear view 
of the completed 
crystal set, 
showing most of 
the main parts. The 
1.5V cell is used 
get improved 
results with almost 
any signal diode.

Left: A complete 
wiring diagram for 
the set, showing 
how everything is 
connected 
together. Most of 
L2's connections 
run to switch S2.

gang tuning capacitor, and its later suc­
cessor the three-gang version, with 
three capacitors together in a common 
frame. More about these shortly.

For now let's look at the final circuit 
for our 1988 Deluxe Crystal Set, and 
see how it embodies what we've been 
discussing.

For a start, you can see that there are 
indeed two tuned circuits. One consists 
of inductor LI and tuning capacitor 
VC1, and the other of L2 and VC2. 
The former is our ‘aerial tuned circuit’, 
and the latter our ‘detector tuned cir­

cuit’. VC1 and VC2 are ganged together 
so that the two circuits nominally tune 
to the same frequencies.

To make it easy to adjust the tapping 
ratios of each, for optimum results, 
each inductor is provided with a series 
of taps and these are brought out to 
switches SI and S2 respectively. So SI 
becomes our ‘aerial matching’ control, 
and S2 our ‘detector matching’ control. 
How's that for fancy!

Trimmer capacitor TC2 is our cou­
pling control, to adjust the degree of 
coupling between the two tuned circuits.

But what is the purpose of those other 
trimmers, TCI and TC3?

These are to adjust the tracking be­
tween the two tuned circuits, especially 
at the high frequency end of the tuning 
range. Without TCI and TC3, small dif­
ferences between VC1 and VC2 - and 
the wiring capacitance in each circuit - 
would tend to make the two circuits 
tune to different frequencies, losing 
much of the benefit of having the two 
circuits. By adding TCI and TC3 we 
can adjust the two so they tune to the 
same frequencies, despite these small
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discrepancies.

So much for the basic tuned circuits. 
DI is our detector diode (more about 
this shortly), and Cl our smoothing ca­
pacitor. But what are those other parts 
which have now crept in - including of 
all things, a battery?

Yes, I know, crystal sets aren't sup­
posed to need batteries. We'll get to 
that in a moment.

First, you'll notice that in place of the 
earphones, there's now a small audio 
transformer (TI). The reason for this is 
that nowadays, virtually the only ear­
phones you can buy are of the low- 
impedance stereo type. These are far 
too low in impedance to give satisfac­
tory operation with a crystal set, so we 
must use a matching transformer to in­
crease their effective load impedance.

TI is a small transformer of the type 
used until recently in the output stage 
of transistor radios, for the same basic 
job. It is readily available and has a 
nominal impedance ratio of 500 ohms to 
8 ohms. This means that if an 8-ohm 
load is connected across the low-imped­
ance secondary winding, the trans­
former will produce an effective load of 
500 ohms as far as the diode detector 
circuit is concerned.

As it happens, modern low-impedance 
earphones are quite often somewhat 
higher than 8 ohms. In any case since 
we are using stereo earphones, we can 
pull a small ‘trick’ to increase their ap­
parent impedance still further. By con­
necting to only the ‘tip’ and ‘ring’ of the 
earphone plug (i.e., ignoring the ‘com­
mon’ connection), we can effectively 
wire the two stereo ‘phones in series. 
This will typically give an impedance of 
around 30 to 40 ohms. When trans­
formed by TI, this will produce a load 
for our detector of around 2000 ohms - 
much more practical.

Now for those mysterious parts below 
Cl: RI, VRl and that supposedly un­
necessary battery. What on earth are 
these for?

First of all, they're certainly not es­
sential - let's get that clear. You could 
leave them out and simply join the bot­
tom of Tl's primary winding to the bot­
tom of Cl, and the set would still work. 
But not all that well, and even then 
only if you use a particular sort of 
diode: a germanium junction type.

The problem here is that we are 
trying to rectify very small RF signals - 
a few hundred millivolts if we're lucky. 
And many kinds of diode are very un­
suited for this kind of job, either be-
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A closeup of the 
wiring of the 
tagstrips and S2. 
Note that it's the 
cathode end of 
D1 (usually 
marked with a 
band of ink) 
which connects 
to the rotor lug of 
S2.

cause they exhibit charge-storage effects 
which make them extremely poor at 
rectifying an RF signal, or because they 
need too much forward voltage before 
they actually ‘turn on’.

The charge-storage problem tends to 
rule out virtually all power junction 
diodes, for example. We can rule these 
out straight away, because they're gen­
erally hopeless as rectifiers above 
100kHz or so.

This leaves us with ‘signal’ type 
diodes, and even here there tends to be 
a problem with silicon signal diodes, be­
cause they generally don't even conduct 
until the forward voltage reaches about 
0.7 volts (700mV). Needless to say this 
doesn't make them particularly suitable 
for rectifying signals smaller than this - 
which is exactly the situation we have 
here in our crystal set.

In contrast, germanium diodes turn 
on at around 200-300mV, which is still 
not perfect but much closer. That's why 
the germanium diode is the only real 
choice, for a simple crystal set of the 
type shown in Fig.4.

The only problem is that germanium 
signal diodes are now not all that easy 
to find. Many manufacturers no longer 
make them, having transferred their at­
tention to silicon.

They're still listed in the stock cata­
logs of most of the major parts suppli­
ers, under a variety of type numbers: 
OA47, OA90, OA91, OA95, AA119 
and so on. However it looks as if these

suppliers may be using up old stocks; 
how long they'll last, and what will hap­
pen when they're exhausted is anyone's 
guess. They're gradually rising in price 
as it is, with some having risen from 30 
cents to $1.50 each in the last year or 
so.

What about those fancy Schottky or 
‘hot carrier’ diodes? These are actually 
the closest thing to the old crystal-and- 
cat's-whisker detectors used in the 
1920's, with a metal-semiconductor 
junction to perform the rectification. 
This gives a forward conduction voltage 
of around 400mV (not quite as good as 
a germanium type, but the next best 
thing), and no charge-storage effects 
as a result of the way they use majority 
carriers instead of the minority carriers 
used in normal semiconductor-semicon­
ductor junction diodes.

The other problem with Schottky 
diodes is that they're the most expen­
sive of all: common types like the 5082- 
2800 sell for around $2.50 - $3.50. So in 
terms of both performance and price, 
they're very much a second choice to 
the older germanium types.

But back to our circuit. The fact is 
that even with germanium diodes, the 
most suitable types we can get, the 
turn-on voltage of 200-300mV still 
makes them less than ideal for rectifying 
very small RF signals of the type we 
have in a crystal set.

Luckily there's a way around this 
problem, and one that was discovered 



way back in the 1920's. If we apply a 
small amount of DC forward bias, along 
with the RF signals, the diode can be 
brought right to the threshold of con­
duction. This means that its rectification 
action can be optimised, even for very 
small signals.

So that's what the 1.5V cell, resistor 
RI and pot VR1 are designed to do: 
provide a source of adjustable DC for­
ward bias for the diode, to give the best 
possible operation (i.e., loudest and 
clearest reception) with small signals.

Now for the even better news. By giv­
ing VR1 the ability to provide a forward 
bias of up to IV, the circuit is actually 
able to give good reception not just 
with a germanium diode, but with 
Schottky or even silicon signal diodes as 
well! So by pulling this old trick discov­
ered in the 1920's, we are able to cope 
with the much more modern problem of 
diode availability.

In practical terms this means that 
using the diode biasing scheme shown, 
our final circuit can give good results 
even with dirt-cheap (around 10 cents) 
silicon diodes like the 1N914 and 
1N4148, or their rather dearer brother 
the BA100 (around 60 cents). As well 
as being cheaper these are also much 
more readily available, and likely to re­
main so.

How's that for flexibility and freedom 
from obsolescence?

By the way, none of the energy pro­
vided by this battery is turned into 
audio energy. It's purely used to bias 
the diode to the operating point which 
gives most efficient detection. The 
energy that drives the earphones still 
has to come from the RF energy picked 
up by the antenna system.

So that's the story behind the actual 
circuit of our ‘Bicentennial Special’ crys­
tal set, and how it takes advantage of 
the tricks discovered in the 1920's to 
achieve the best possible results with 
modern parts. Now let's look at the 
practical aspects of building one.

Starting construction
The most crucial aspect of this whole 

project, from the practical point of 
view, is the tuning capacitor (VC1/2). 
This is the big challenge, and your abil­
ity to meet it will determine the whole 
viability of the project as a whole. If 
you can get yourself a suitable capaci­
tor, you'll almost be ‘home and hosed’ 
- the rest will be easy sailing, to mix a 
few metaphors.

But it isn't going to be easy. Nowa­
days, you simply can't buy the kind of 
two-gang tuning capacitor we really 
need for this project: one with both sec­

tions ‘matched’, and of equal maximum 
capacitance.

What can you do? Well, one ap­
proach is to scour around either your 
own junk boxes, if you have any, or 
those of older relatives and friends 
(especially those who dabble, or did, in 
radio and electronics). You'll be look­
ing for a ‘tuning gang’ with either two 
or three sections - at least two of them 
matched. And you'll be looking for it 
either loose and ‘naked’, or buried away 
in an old valve or early transistor radio.

There were zillions of those old radios 
made and sold, and although many of 
them have long since ‘returned to the 
earth’ via rubbish tips, there are still a 
great many gathering dust on shelves in 
attics, garages and storage sheds. Each 
one is the potential source of a two- or 
three-gang tuning capacitor. If you can 
find one, your only problem may be to 
fight off antique radio enthusiasts want­
ing to restore it!

The actual physical size of your tuning 
gang is not terribly important. If it's a 
large one as used in the older valve 
radios, you can simply enlarge your 
crystal set baseboard and front panel to 
accommodate it.

More important is that it be in rea­
sonable condition, with plates that 
aren't all buckled and bent, and the in-
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suiation for the fixed plates still intact 
and functional. Even a fairly thick layer 
of dust and dirt isn't likely to be much 
of a problem - you can always blow this 
out carefully using compressed air (per­
haps at the local service station), or 
wash it out under the tap (drying it 
carefully afterwards!).

If you discover one with a slightly 
bent plate or two, don't despair. You 
may be able to bend it/them carefully 
back again, so that the section(s) con­
cerned will operate properly.

The basic idea of these capacitors is 
that each variable capacitor section has 
two sets of spaced parallel plates, one 
set fixed in position but insulated from 
the metal frame or ‘tub’, and the other 
set attached to the control spindle (and 
therefore connected to the frame) so 
that they can mesh between the fixed 
plates by an adjustable amount - with­
out ever touching them.

So with an old capacitor rescued from 
a radio, it's important to check (after 
cleaning it thoroughly, and checking for 
damage) that the fixed and moving 
plates of each section can mesh in and 
out, without touching. You can check 
this with a multimeter, set to a low or 
medium ohms range, and connected be­
tween the fixed (insulated) plates and 
the frame. If the meter shows a reading 
other than ‘infinity’, at any point over 
the rotation range, you have a short cir­
cuit and this will need to be removed 
before the gang can be used.

The capacitor shown fitted to our 
prototype crystal set in the pictures is 
actually a three-gang type salvaged from 
a transistor radio of the 1960's. The 
radio was a type with an RF amplifier 
stage, and although the ‘oscillator’ sec­
tion is smaller than the others, there are 
still two matched sections at either end. 
It is the two latter sections which we 
used, with the smaller centre section left 
unconnected.

Capacitors salvaged from old valve 
sets are more likely to have all of the 
sections equal, as the practice of using 
smaller moving plates for the ‘oscillator’ 
section didn't come in until nearly the 
end of the valve era. So with these 
(generally larger) tuning capacitors, 
you'll generally be able to use even the 
two-gang types without any problems.

By the way, it's quite easy to tell if 
the sections have equal capacitance. 
Simply turn the moving plates until 
they're out of mesh, and check (a) 
whether there are an equal number of 
plates in each section; and (b) if they're 
the same size and shape. If the answer 
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to both is ‘yes’, the two sections con­
cerned are matched and OK.

What if you simply CAN'T find any 
old tuning capacitors with two matched 
sections? Don't despair - all is not lost. 
You'll still be able to produce a work­
ing version of our 1988 Deluxe Crystal 
Set, although it mightn't look quite as 
neat or be quite as convenient to drive.

There ARE air-dielectric tuning ca­
pacitors still available over the counter, 
from at least two suppliers. One is Jay­
car Electronics, with eight stores, which 
sells one listed as the RV-5740 ($5.50); 
the other is Lance Chapman, of 122 Pitt 
Road, North Curl Curl 2099, who sells 
a very similar unit for $3.75 or $4.75 
posted (orders to PO Box 156, Dee 
Why 2099).

The only problem with both of these 
capacitors is that while they have two 
sections, the two aren't matched - one 
is a smaller ‘oscillator’ section. So you 
can't really use either one by them­
selves in our crystal set circuit. You'll 
really need TWO of them, one for VC1 
and the other for VC2.

If you adopt this approach, you'll 
have two options. One is to simply have 
the two capacitors quite separate, as 
they did in the old days, with separate 
knobs and tuning dials. So you'll be 
back to the old two-handed tuning sys­
tem - authentic, but a bit inconvenient. 
All you'll need to do is make your front 
panel and baseboard longer, to cope 
with the extra capacitor and dial.

Incidentally if you elect to do things 
this way, you won't need the two trim­
mer capacitors TCI and TC3. Since the 
two tuning capacitors can be separately 
adjusted for tuning, the trimmers won't 
be needed. But on the other hand you'll 
need a second tuning knob and dial as­
sembly, which is likely to cost more...

The other option would be to mount 
the two capacitors close together, with a 
mechanical linkage system so they can 
be turned with a single control knob

Fig.5: Details of 
the recommended 
way to wind the 
coils and provide 
them with 
tappings. Both 
are identical, and 
wound on PVC 
plastic downpipe 
joiners.

and dial. This would involve say a pair 
of small dial drums (still available), one 
on each spindle, with dial cord to make 
the second one rotate in synchronism 
with the master one (i.e., the one 
turned by the tuning knob).

This latter approach will be a little 
fiddly mechanically, but it will at least 
give you modern one-hand tuning. And 
you'll still be using an authentic tech­
nique from the old days, of course.

So there you have the various tuning 
capacitor options. If you can salvage 
one from an old radio, so much the bet­
ter. But if not, there's still the option of 
using a pair of the small unbalanced 
units and either tuning them separately, 
or ganging them mechanically.

By the way if you do use the small 
unbalanced units, you can connect the 
fixed plates of both sections together 
(i.e., in parallel) on both capacitors, to 
give them a wider tuning range.

Winding the coils
Once you've resolved the capacitor 

problem, the rest of your crystal set is 
fairly easy. The next step is to wind 
your two inductors or coils, LI and L2.

These each consist of 80 turns of 24 
gauge (B&S) enamelled copper wire, 
wound on cylindrical formers measuring 
62mm in outside diameter, and 65mm 
long. If you're wondering what these 
formers are, and where you'd get them, 
it's simple: they're standard joining 
pieces for 55mm round PVC downpipe, 
and you can get them from most of the 
larger hardware stores. They cost 
around $1.70 each.

To wind each coil, first drill a pair of 
1.5mm (1/16") holes at each end of the 
former. Each pair of holes should be 
about 3mm apart and 3mm from the 
end, and the two pairs should be lined 
up with each other in the axial direc­
tion.

Then loop the end of your wire 
through one pair of holes, leaving about 



120mm free as the connection for that 
end of the coil. The idea of looping the 
wire through the two holes is to anchor 
it firmly, so that you can then wind the 
coil itself.

The wire is wound as tightly and as 
closely as possible, and if you do this 
you'll find that 80 turns will just nicely 
fill the length of the formers between 
the pairs of holes.

In between, though, you need to pro­
vide for the tapping points. These 
should be at 5, 10, 20, 30, 40, 50, 60 
and 70 turns respectively, with the 5- 
turn tap nearest the end which will ulti­
mately be connected to earth.

The easiest way to make the tapping 
points while you're winding the coils is 
to bend the wire up at the point con­
cerned, and form it into a small loop or 
narrow ‘U’ shape, about 10mm long. 
Then using a pair of needle-nosed 
pliers, twist the ‘U’ a couple of times 
until the twists reach the former again. 
Then simply continue winding, leaving 
the twisted loop pointing radially out­
ward. Later you can scrape the enamel 
from the end of the loops, and solder 
the leads to them from SI and S2.

When you reach the 80th turn, cut the 
wire about 120mm further on, and loop 
the end through the two end holes as 
before to anchor it firmly. You may like 
to add a dob of nail polish at each end, 
diagonally opposite the loopings, to 
make sure the coil will be held in place 
securely. Details of this recommended

Fig.6: Dimensions 
and drilling 
details for a front 
panel identical to 
the original, apart 
from the use of a 
6.5mm jack 
socket for the 
earphones.

coil construction are shown in Fig.5.
Once the two coils are completed, thé 

next step is to make up your baseboard 
and front panel. To a certain extent the 
exact size of these will depend on your 
particular solution to the tuning capaci­
tor problem. With the small capacitor 
we were able to use, a suitable size for 
the baseboard turned out to be 250 x 
140mm, with the front panel 250 x 
120mm. The baseboard was made up 
from 18mm thick maple and the front 
panel from 1mm hammertone-finished 
steel, but you could use any similar 
materials that are available.

To support the two coils, I cut off two 
56mm lengths of 40 x 18mm maple, giv­
ing the ends a slight curvature to make 
each piece a snug fit inside the coil for­
mers. Then I attached the two pieces to 
the baseboard, using PVA glue and 
brass screws (screwed upwards from the 
bottom of the baseboard). As you can 
see from the photographs, the coil for­
mers slide down on these, resting on the 
small central ridge which runs around 
the centre of each former (a legacy of 
their intended use as a downpipe join­
er).

Finally the baseboard with its two 
small mounting blocks was given a coat 
of ‘Estapol’ before continuing with the 
construction, both for protection and to 
improve the appearance. While the Es­
tapol was drying, I was able to drill and 
ream the various holes in the front 
panel, and make up the small bracket 

used to mount the diode biasing pot 
VR1.

The front panel hole sizes and loca­
tions used in the prototype unit are 
shown in Fig.6, for those who wish to 
copy it, while details of the pot mount­
ing bracket are shown in Fig.7. The

Fig.7: Details of the small bracket 
used to mount the bias pot.

bracket was bent up from a scrap of 
1mm aluminium sheet.

Note that I have used a small vernier 
dial assembly for the tuning on the 
prototype. This type is readily available, 
being of Japanese ‘Sato’ manufacture, 
and with only an old-type 0-100 scale it 
gives the set a suitably olde-worlde 
look. Dick Smith Electronics sells it as 
the H-3900, and although it costs 
$11.55, this isn't unreasonable when 
you consider that it combines a knob, a 
dial and a reduction drive.
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Crystal radio
Depending on the tuning capacitor(s) 

you use, and its/their size, you may 
need to mount it/them on spacers or a 
suitable small metal bracket, so that the 
control spindle(s) line up with the back 
of the dial(s). As you can see from the 
photographs, the tuning capacitor in the 
prototype unit is fairly small and it had 
to be mounted on spacers about 14mm 
long.

The rest of the construction is fairly 
straightforward, and should be clear 
from the wiring diagram and the photo­
graphs. The audio output transformer 
TI has no mounting bracket, but is sup­
ported quite firmly by soldering its four 
main leads to the lugs of a pair of 5-way 
tagstrips, as shown. The tagstrips are 
also used to support RI, Cl and the 
anode end of diode DI.

Note that the high impedance winding 
of TI actually has a centre-tap connec­
tion, but this is not needed here and is 
left unused.

The 1.5V ‘C’ cell used for detector 
biasing is held in a small plastic holder, 
mounted at the rear of the baseboard 
between the two coils.

The connections between the various 
tapping points on the coils and the cor­
responding points on SI and S2 can be 
made in multiway ribbon cable, of the 
type used for computers, etc. This gives 
quite a neat job.

Trimmer capacitors TCI, TC2 and 
TC3 are mounted on the top of the 
main tuning gang, as shown. TCI and 
TC3 are connected between the fixed 
plates of each section and the frame, 
while TC2 is connected between the two 
sets of fixed plates.

As you can see from the pictures, I 
used three of the old ‘concentric’ or 
‘beehive’ air trimmers. These are no 
longer readily available, but I used 
them to emphasise that almost any rea­
sonable type of trimmer can be used. A 
range of from 3-4pF minimum to 
around 30-40pF maximum would be 
fine, for all three. The modern ceramic 
or plastic dielectric type as available 
from most suppliers are quite suitable.

Getting it going
When you have the set completed, 

getting it going is fairly simple.
As noted earlier, as with any crystal 

set you're going to need a really good 
aerial and earth to feed the set with the 
strongest possible signals.

In the case of the earth, this means a 
good connection to your water pipes - if 
they're of the metal variety. If they are 
of the newer PVC type, you'll need a 

length of metal pipe (say a metre or so) 
driven into the soil near your house, 
and preferably at a place where the soil 
is reasonably damp so it provides a 
good contact.

For the aerial, use the longest length 
of reasonably stout multi-strand insu­
lated copper wire you can organise, 
raised as high as possible from the 
ground and insulated from any earthy 
metalwork such as guttering or down­
pipe, etc.

The only other thing you're going to 
need, apart from the crystal set itself, is 
a pair of reasonable quality stereo ear­
phones. These plug into JI, of course.

To start with, set both SI and S2 to 
connect to the second (10T) taps on 
their respective coils. Set the coupling 
trimmer TC2 for maximum capacitance 
(fully meshed). Also tum the diode bias 
pot VR1 up from its anticlockwise limit, 
by about 30° for a germanium diode, or 
about 60° for a silicon diode. Then try 
tuning across the band, with one or 
both of your tuning capacitors as the 
case may be.

You should be rewarded by the 
sounds of at least a few of your local 
stations, at least faintly.

Select one of these near the low fre­
quency end of the dial (i.e., with the 
tuning capacitor plates near to fully 
meshed), and adjust the tuning 
control(s) for the loudest reception. 
Then try switching SI and S2 up and 
down from their initial settings, to see if 
you can improve the signal loudness 
and/or clarity. You may well have to re­
adjust the tuning when you do this, as 
aerial matching in particular will tend to 
change the tuning.

By this stage you should have been 
able to improve the signal quite notice­
ably, unless the initial settings were al­
ready very close to optimum.

Now try adjusting the detector bias 
pot VR1 up and down from its initial 
setting. Again there should be a fairly 
clearly defined ‘best position’ for the 
pot, where reception is both loudest and 
clearest.

The next step is to go back to the 
coupling trimmer TC2, and slowly re­
duce its capacitance setting while listen­
ing to the signal. At a particular point, 
you'll hear the signal level start to drop. 
When this occurs turn the trimmer back 
up again, just enough to restore the sig­
nal volume. This will be the correct set­
ting.

Finally, move the tuning control(s) up 
to a station near the high frequency end 
of the band (plates nearly out of mesh). 
Then adjust the two other trimmers,

TCI and TC2, for maximum signal 
loudness.

Your 1988 Deluxe Crystal Set should 
now be operating at very close to the 
maximum possible efficiency, and giving 
about as good reception as it's possible 
to get with a crystal set in your area and 
with the aerial and earth you're using.

Once set, the adjustments for detector 
bias (VR1) and tuned circuit coupling 
(TC2) shouldn't need to be altered. The 
detector matching switch S2 shouldn’t 
need to be adjusted much either, unless 
you try different pairs of earphones.

However you will find that the opti­
mum setting for the aerial matching 
switch SI will vary with the frequency 
of the station you're trying to tune, be­
cause the impedance of the aerial varies 
with frequency. So for best results on 
any station, always try a few settings of 
SI to find the one that gives best re­
sults. Each setting of SI will also tend 
to vary the tuning slightly, of course, so 
operation is a bit fiddly.

But that's all part of the fun of redis­
covering the basics of radio reception!®

PARTS LIST
1 2-gang tuning capacitor, 

300-400pF maximum per 
section, with matched 
sections (see text)

2 PVC formers for coils, 62mm 
diameter x 65mm long (see 
text)

1 reel of 24 gauge (B&S) 
enamelled copper wire

2 1 pole 8-position rotary 
switches

2 control knobs, for switches
1 tuning dial assembly (or 

possibly two - see text)
2 Screw terminals, red and 

black
1 6.5mm stereo phone jack
1 ‘C’ battery holder, and 1.5V 

cell
2 5-way tagstrips
1 500il/8il transistor output 

transformer
1 5000 linear carbon pot
1 Signal diode, germanium or 

silicon or Schottky (see text)
1 2700 1/4W resistor
1 4.7nF metallised polyester 

capacitor
3 3-30pF or similar trimmer 

capacitors
Plus hookup wire, length of 
ribbon cable for coil 
connections, screws, wood for 
baseboard and coil mounting 
pieces, sheet metal for front 
panel and pot mounting bracket, 
etc.
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Professional Instruments for Professional People

HRMEG (S

Instruments

Digital Storage Scope 
HM205-2:
This truly innovative feature- 
packed scope provides digital 
storage capability with 5 MHz 
max. sampling rate — all at an in­
credibly low and unbeatable 

f price. “High-tech” digital storage 
you can afford!

Graphic Printer 
HM8148:
A hardcopy of your stored screen 
display at the press of a button. 
In less than 15 seconds!
Use it also for automatic data ac­
quisition at programmable times 
or intervals. The intelligent firm­
ware provides automatic 
date/time and zoom function, 
min./max. interpretation, and 
linear interpolation.

Modular System 
HM8000:
A full range of space-saving, in­
terchangeable plug-ins — profes­
sional but low in cost!
Multimeter, function-, pulse-, sine 
wave generators, counter/timers, 
distortion-, milliohm-, LCR- 
meters, power supply... Plug 
them in as you need them — and 
save!

I



fNEW FROM JAYCAR - AUSTRALIAN 
MADE UTILITY BOXES

I Jaycar are proud to announce a new range of Australian made storage cases, one of 
| which will actually replace an imported parts drawer.

I Interlocking Parts Drawers
| A two drawer case, with 3 removable plastic 
I insert boxes in the lower drawer. These are 
I ideal to remove from drawer to find that nut 
' or resistor, without taking out the complete 
I drawer. Side and top/bottom keying system 
1 allows you to use just a few, or build a whole
I wall of drawers as your parts expansion dictates.

Flange on the rear of the case has two screw 
| holes for easy mounting. Slide handles also 
. takes identity cards, which are supplied. 
| Size 137(D) x 97(H) x 85(H)mm. Beige colour. 
. Cat. HB-6305

$5.95
110 up $5.50 ea

12 VOLT PLUG PACK BARGAIN^ 
Famous Arlee brand 240 volt to 12 volt DC plug pack at 1 anp. dl//P\ / Yak I
It has a twin lead about 2 metres long on the 12V side, and r / X
plugs directly into 240V outlet. These normally sell for about /Z?7 /\
$40. We have purchased a quantity from an OEM and can /Iff / /
pass them on to you for about 1/2 price. /.W / // J 1
Cat. MP-3022 .... ifi'f / / n

Component Drawer 
I Large see through drawer which has fall 

। forward opening action, rather than usual 
I drawer action. Interlocking both vertical and 
I horizontal, can be fastened to wall, beige in 
I colour. Unlimited uses.
I Removable compartments for easy cleaning 
1 Size 11(H) x 103(W) x 83(D)mm.
I Cat. HB-6308

। $5.95

I |newTO
[ Utility Box
| Ideal system for the serviceman, or mobile workshop, or just to keep all those resistors
I and capacitors tidy. Also ideal for 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.
I Cat. HB-6310

| $2.29
110 up $2.10 ea

Utility Carry Case 
I Specifically designed to hold 6 utility boxes 
I snugly to give a 30 compartment totally 
■ portable parts storage system.
I Size 365 x 210 x 80mm. Colour white.
Cat. HB-6312

I $17.95
| SPECIAL INTRODUCTORY OFFER
| 6 - UTILITY BOXES AND A CARRY CASE FOR ONLY 
V$28.95 - SAVE $2.74.

PASSIVE INFRARED DETECTOR 
PRICE BREAKTHROUGH
PULSE COUNT PIR FOR UNDER $100
It had to happen, and Jaycar is the first to offer you a quality PIR with pulse count for 
under$100.
Jaycar was the first to offer pulse count PIRs way back In February 1987. Since then 
we've sold thousands! Pulse count virtually eliminates false alarms.
Here's how it works.
The circuit first senses an alarm (pulse 1) and then goes into alarm standby mode for 30 
seconds duration. If during the 30 seconds standby mode a second alarm event occurs 
(pulse 2), the detector goes immediately into alarm, and the standby period will be 
extended for another 30 seconds. If there is no second alarm pusle during the 30 
seconds standby mode the detector returns to normal condition.
Features:
• Coverage 12 metre x 12 metre
• Detection angle 110“
• Detection beamss ■ 38
• Adjustable angle
• Tamper proof protected
• N/C and N/O output
Cat. LA-5017

ONLY $99.95
'siK

INEWTO;

ONLY $19.50
SAVE 50%

DIRT^ 
CHEAP!!

CLOCK —
MOVEMENT WITH 
BUILT-IN
PENDULUM 
DRIVER

This module measures 87mm long x 55 
wide x 35mm deep and uses 1 x AA 
battery. Clock movement is supplied 
with 3 sets of hands, and pendulum is a 
suspended arm within the module 
which swings back and forth. A suitable 
pendulum can be attached to the bot­
tom of the arm.
Fit your own custom clock face. Great 
for novel applications.
Available sometime in June. 
Cat. XC-0103 

$22.95
NEW TO

Quartz Crystal new model
Clock Movement extra features
• Very compact SAME PRICE
■ Powered by 1.5V AA battery that lasts for one year
• ± 15 second/month accuracy
•NEW MODEL
• Bonus metal hook to hold dock on wall
• Bonus on/off switch
Fit your own custom clock face. Great for novel 
applications such as fitting to pictures, 
boxes, photographs etc.
SUPPLIED WITH 3 SETS OF HANDS

$12.95
Cat. XC-0100

NEW SHIPMENT DUE
IN JUNE

TERMINATOR PIR 
WITH PULSE COUNT 
Jaycar are proud to announce a new PIR to our range.
The Terminator has features found in those really expensive PIRs 
FEATURES
• Pulse count which virtually eliminates false alarms
• 48 detection beams in 3 ranges
• Sliding PC board for pattern adjustment
• Optional lens for use in hallways
• Tamper proof protected
• Plus all the usual features of PIRs. 
Cat. LA-5018 

$119.00 
Hatway Lens Cat. LA-5020 
$3.95

8" TWINCONE SPEAKER BARGAIN
We have made another speaker scoop purchase. This time from New Zealand of all 
places. These are made in NZ and are very high quality. There is one small catch 
although, they are 4 ohm.
10 WATT 
$8.95
10 up $8
Cal. CE-2322

20 WATT 
$13.95
10 up $12.95
Cat. CE-2323



rNEW RE-DESIGNED VIFA SPEAKER KITS FOR 198
Call into any one of our showrooms for an audition 
(not Concord)

SA-50 Unbelievable sound from such small speakers. 
Measures only 26(H) x 17(W) x 195(D)cm. Incorporates a 
5" woofer and D19 dome tweeter. See AEM magazine for 
a full review, May edition. Complete kit with cabinets only: 

$399

SA-70 Upgraded E A 6060 speaker kit incorporating
8" woofer and D19 tweeter. Complete kit with cabinets only: $1199 
$499

(CASTORS
DIRT^

CHEAP!! "

Another scoop surplus stock buy. Set of 4 castors to 
suit speaker boxes, TVs or anything for that matter.
Castors are mounted on a 37mm square metal bracket 
which is simply screwed to the speaker box etc. by 4 
self tappers. (Screws not supplied) / ’ 
Originally used on colour TVs.
Cat. HP-0838

SET OF FOUR
J5.00____________ 
(FUEL CUTOUT
SOLENOID
Who needs a noisy car alarm, 
after you have installed one 
of these in your vehicle. 
It's operated from a hidden 
switch. Simply turn it on when 
you leave your car, and if your 
car is stolen, it won't go very far 
without any petrol. Supplied with 
instructions, pre-wired switched, 
hardware and even two alarm 
stickers. Quality M&D Alarm 
brand. Add to this our deluxe 
red light flasher kit - KJ-7000 
$19.95, and who needs an alarm? 
Cat. XC-2050

^$69.95_________

DUMMY CAMERA 
BARGAIN
We all know that shoplifting and vanalism cost a small 
fortune very year. It has been demonstrated that 
television surveillance cameras in the right 
environment can discourage this activity.
This is where you come in.
We have made a great purchase of realistic-looking 
Dummy TV Cameras. They are Australian made, are 
supplied with adjustable swivel mounting bracket, 
fixing screws, flashing LED drcuit board and 2 flashing 
LEDs. One red LED is mounted in a bezel on the front 
of the camera to add reality and the other - would you 
believe - is mounted BEHIND the dummy cameras 
lens I It looks really corny when it flashes and you 
COULD disconnect that LED but if a thief was ignorant 
of the cameras operation it may make the camera look 
more realistic to him. Also supplied is the 2 x D cell 
nylon battery holder to power the flasher circuit. A fake 
cable wallplate is also supplied as well as a very 
conspicuous 210(W) x 160(H) self adhesive sign which 
says "THESE PREMISES ARE PROTECTED BY 
TIME-LAPSE ANTI-THEFT CAMERAS” The text of the 
sign is in orange-red fluorescent Ink against a black 
background.
BUT HURRYI We have around 300 of the cameras at 
this below normal manufacturers price. We do not ever 
expect to be offered similiar stock again.
Cat. LC-5310 

1 - 4 pieces 

5 - 9 pieces 

10-19 pieces 

20+ pieces

$49.95
$42.95
$39.95
$37.95 each

NEW'

20 waits rms
80- 15kHz 
80Hz 
90dB

SA-100 Upgraded AEM6102 speaker kit. Uses new 
design crossover, and they do sound better. Complete kit with 
cabinets:

$799

SA-130 Upgraded AEM6103 speaker kit. New design 
crossovers, new slimmer cabinets, upgraded dome tweeter. 
Complete kit and new designed crossovers are excellent 
value at:

See our catalogue for full details.

MORE NEW SPEAKERS
MIDRANGE
Quality 5" sealed back midrange with large magnet. Made in
NZ.
Power Handling 
Freq. Response 
Resonant Freq.
Sensitivity 
Impedance 
Cat. CM-2078

$19.95
MIDRANGE

System 100 watts rms 
350 - 7.5kHz
400Hz 
90dB/1W -1 metre
8 ohm

Same as CM-2078 speaker 
except that it has a metal 

surround.
Cat. CM-2079

$24.50

DRY TRANSFER LETTERING
Quality lettering sets, available In 4 different styles. Can be used on most smooth surfaces including metal, glass, 
plastic, wood, cardboard and paper. Ideal for lettering on rack cabinets, control panels, etc. Simply position the letter 
and rub with the cap of a ball point pen or soft pencil. Made in Holland.
STYLE 1 Black lettering 4mm high. Capital letters, lower case letters, numbers. Sample MNuv 123 - Cat. NL-4100
STYLE 2 Black lettering 6.5mm high. Capitals, lower case, numbers. Sample DEZ sti 982 Cat. NL-4102
STYLE 3 Silver letters with black shadow 7mm high. Capital letters and numbers. Sample GHJUS 367 Cat. NL-4104
STYLE 4 Flourescent yellow on black background. Capitals and numbers. Sample | A|J|P| 114 ] Cat. NL-4106

ALL ONE PRICE $2.99 per sheet

rBASIC CIRCUITS
Featuring more than 300 worked examples and 900 
practice problems. Electric Circuits is written for 
electrical/electronics students in colleges and technical 
institutes. The text covers electricity and the structure of 
matter, basic and complex circuits and vectors, DC and 
AC measurements, complex networks, and much more. 
Practice problems include schematic diagrams and
emphasising alternate solutions.
Topics covered include:
• Electricity and the Structure of Matter
• Ohm's Law and Electrical units
• Resistance and Conductance
• Energy and Power
• Simple Series Circuits
• Simple Parallel Circuits

ÎNËW’^

• Complex Networks and Kirchoff's Laws
• DC Network Theorems
• Capacitance and Capacitors
• Magnetism and Electromagnetism
• Inductance and Inductors
• Sources of Electromotive Force
• DC Electrical Measurements
• Sine-Wave Forms
• Complex Algebra and Electric Vectors
• Basic AC Circuits
• AC Network Theorems and Bridge Circuits
• Power in AC Circuits
• Resonance
• Simple Linear Circuits and Nonsinusoidal Voltages 
• Polyphase Circuits
• T ransformers
• AC Electrical 
Measurements
• Appendices include: 
Values of Exponential 
Functions, Units, and 
Mathematics.
Hard cover - size 260mm 
x 180mm- 888 pages 
Cai. BH-0904 

$69.95

5" WOOFER/MIDRANGE
High quality NZ made speaker with large magnet.
Power Handling 
Freq. Response 
Resonant Freq. 
Sensivity 
Cal. CW-2104 

$18.95

NEW BOOKS FOR ’88
Active Filter Design
This comprehensive text provides both students and 
engineers with a clear understanding of the hows and 
whys of active filter design. Commonly used filtering 
terms are given, and a broad array of filter circuits are 
examined. Aids for determining which filtering circuit to 
use in a given application
are supplied. The discussion then progresses 
through to the final theoretical chapters which deal 
with mathematical approximations in a dear, concise 
manner. Also included are illustrations 
and descriptions of basic filters, 
the advantages and disadvantages 
of filter types, general transfer 
functions, and normalisation 
and scaling.
Soft cover. Size 225 x 150mm.
133 pages 
Cat. BH-0900 

$22.95
NEW'öö

$45.00IBM PC & PC XT USERS
REFERENCE MANUAL Second Edition 
Expanded to include the features of the more powerful 
PC XT, this revised edition contains the most up-to- 
date information available on the IBM PC. From 
system setup through using DOS and programming 
techniques, this book provides users with clear, step- 
by-step explanations of IBM PC hardware and 
software - complete with numerous illustrations and 
examples. It covers the IBM PC and PC XT 
collectively and also highlights the differences 
between these systems.
Includes: • comparisons between the PC and XT • 
using DOS 3.1 • upgrading your PC to an XT • 
information on the customised hardware configura­
tions of the PC and XT
• explanations on how to load programs on a fixed 
disk and how to organise directories.
Soft cover - size 235mm x 180mm - 479 pages 
Cat. BH-0902



TELEPHONE DIVERTER)
New Model available in June
This professional quality product will automatically transfer incoming 
calls to another telephone number, anywhere. Your business will not 
lose any important calls if you move, as incoming calls can be diverted 
to your new office address. Two telephone line are required while the 
YT-6510 is not Telecom approved it is a very well made product.
A 7.5V AC adaptor is provided. 
Cat. YT-6510 

$199

<DIAL DRUM/CORD PACK 
BARGAIN
This will probably be your first and last chance to 
ever buy assorted dial drums. As used In the old 
day tuners, they are ideal for the hobbyist who likes 
experimenting. This pack contains $37.75 worth of 
dial drums and dial cord and you can have one for 
only $5. You will not see dial drums again - especially 
at this clearout, once in a lifetime price. Your junkbox 
needs some dial drums for the future.
WHAT YOU GET

Value 
108mm dial drums x 2 $5.50
54mm dial drums x 10 $15.00
57mm dial drums x 2 $3.00
40mm dial drums x 10 $12.50
2.5 metres dial cord $1.75

$37.75

ALL FOR ONLY $5.00
Cat. HM-3130

DON'T MISS OUT
LAST CHANCE - EVER

^NEW LITHIUM

No. CRD 2325
As used in IBM and 
other computer clocks.
3 volt.
Cat. SB-2530

($7.95

BATTERY

LOWER PRICES ON 
HITACHI MOSFETS FOR 
60000 AMP
2SJ56 
2SK134

WAS 
22.95 
19.50

NOW 
14.95 
13.95

CAT
ZT-2450
ZT-2455

MULTIMODEM II SALE
WAS $349 
JUNE SPECIAL 
ONLY $249 
SAVE $100 
Cat. XC-4822

AVTEK MULTICOM
SAVE $50 
ONLY $99.50
Cat. XC 4840

'DISCOUNTED kits at 
SAVE $$$$$$$$$$ 
Cat Description
KA-1687 Electronic Rain Guage
KA-1688 Electronic Stroboscope 
KA-1689 Experimenters Power Supply 
KA-1678 Electric Fence - Hi Power 
KE-4728 Phone Ring Tone Customiser 
KE-4715/6 Intelligent Modem Kit 
+__________with Power Supply

Mag WAS NOW
EA March 87 $49.95 $29.95
EA Aug 87 $13.95 $6.95
EA Sept 87 $26.95 $14.95
EAOct86 $229.00 $129.00
ETI June 87 $29.95 $20.00
ETI 85/6 $428.00 $249.00

Philips 8" Woofer
AD80652/W8
Ideal for small sealed enclosures. Maximum 
enclosure volume is 25 litres. Great bass. 
Recommended crossover frequency 2,500Hz.

CLEAROUT PRICES

74HC SERIES FROM JAYCAR
74HC00
74HC02
74HC04
74HC11
74HC139
74HC368
74HC373
74HC393
74HC4075

$0.75 
$0.75 
$0.75 
$0.75 
$1.25 
$2.95 
$2.95 
$2.95
$0.95

Cat. ZC-4800 
Cat. ZC-4802 
Cat. ZC-4804 
Cat. ZC-4820 
Cat. ZC-4850 
Cat. ZC-4870 
Cat. ZC-4874
Cat. ZC-4880 
Cat. ZC-4896

Freq. Response 
Resonant Freq. 
POwer Handling 
Flux Density 
Total Moving Mass 
Compliance 
- Spkr. Unmounted 
Voice Coil Height 
Cone Diameter 
Magnet Mass 
Mass of Speaker

50 - 4kHz
39Hz
50 watts rms
1.2T
17.5g

1.02mnVN 
10mm 
25mm
450 grams
1.15kg

Paper cone and polyester surround

We have available a small range of 
HC series LS for a limited period.

Cat. CW-2115

NORMALLY $49.50 
JUNE SPECIAL 
ONLY $39.50

Isavf s-ionn

TURN YOUR SURPLUS 
STOCK INTO CASH!!
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 ON 
(02) 747 2022

GENUINE (Wy
FM DIVERSITY WIRELESS MIC/^
GUITAR LINK SELLOUT
You would DIE if you knew where we bought this shipment of brand-new 
genuine US-made NADY wireless PA gear froml Suffice to say that they lost a 
fortune to liquidate this current model merchandise. ONCE AGAIN their 
staggering loss is YOUR GAIN.

OFFER No2 SAVE AROUND $300
Genuine NADY 201HT microphone wireless system corrprising of YD-04 microphone (virtually identical 
performance to Shure SM-58), integral antenna (no dangling wires) low battery light and professionally 
rugged Measures 222(L) x 36(Dia)mm weighs 238 grams. Use 9V cell. Included of course is the 201 "True 
Diversity^ receiver matched to the same frequency. System performance and range similar to 201 GT above 
(You see this system used by TV entertainers In the US all the timel)
^¡^°re ,han °nS Or 1 X and 1 x 201 HT ordered they will be supplied on different frequen-

OFFER No1 SAVE AROUND $200
Genuine NADY MODEL 201 GT Guitar wireless microphone link which includes 
FM "True Diversity" receiver, bodypack transmitter with high Impedance input 
(suitable for guitar pickups, bass. sax. etc). The body pack accepts a standard 
6.5mm plug and the audio lead acts as the antenna, neatl The body pack 
measures 96 x 60 x 203mm and weighs only 70 grams. It requires a 9V alkaline 
battery. Both transmitter and receiver are crystal locked and offer 20-20 000Hz 
±3dB frequency response and 120dB (max SPL A-weighted) dynamic range. 
Output is line level 600 ohms. Minimum adverse operating range 200 feet, line- 
of-sight 1500 feet. Elsewhere you will pay $800+ for this system in Australia 
But, while they last you will be able to get this product from us for only $5991 
That’s right, you WILL SAVE around $200 over the normal price in Australia) 
(Australian rec. retail $799).
(if more than one is ordered, they will be supplied as separate frequencies) 
Cat. DT-5020

$599 INC tax

Cat. DT-5030

$699 INC tax

INEW'^



DON'T JUST SIT
TRANSISTOR IGNITION
Refer Silicon Chip May'88
A high energy Ignition system which uses the cars existing Ignition 
coil and points, with extended dwell and compatible with our Hall 
Effect and Opto Ignitions. Complete kit with PCB, diecast box and 
all components. n _
Cat. KC-5030 ______________________ ___

ACTIVE CROSSOVER
Refer ETI June '88
Short form kit includes PC board and all on board components.
Transformer is extra Vat. MP-1012 $19.95 
Cat. KE-4733 $39.95 JUNE

- BUILD SOMETHING!!!
240 VOLT LINE FILTER
Refer EA June '88
Kit includes box, 240V socket and plug, PCB and all components and hardware.
Cat. KA-1703 — _ - — -$39.95

FM RECEIVER > w*
Refer EA June'88 
Kit includes PCB. box, front panel, planetary reduction dnve, TDA7000
chip and all components. 
Cat. KA-1704 $55.00

'BABYMINDER
Ref: ETI April 1988
Monitor your baby fe room for crying. Will trigger a light or 
buzzer in another room. Kit includes box, PCB, and all 
components except 12V AC plugpack and dynamic mic.

Cat. KE-4732 $34.95
BENCH AMP/
SIGNAL TRACERI Ref: EA April 1988I Amplifier offers power output of 5 waits, signal tracer has I high input impedance and a wide range of input sensitivi- I tiesI Complete kit including box. speaker, PCB and all corrpo- I nents. Plug pack not supplied.

I Cat. KA-1699 $39.95
TRAIN CONTROLLER
Ref: Silicon Chip April 1988
Indudes all the features of The Railmaster plus walka- 
round throttle. All components supplied less box and 
relay.

Cat KC 5028 $89.00 _____
NiCad CHARGER
Ref: AEM April 1988
Will fully charge then trickle charge - or trickle charge 
only- ,
Will charge up to 10 cells al once. Incorporates own plug 
pack box.

Cat. KM-3067 $24.95

$35 BOOKS FOR $2!!!!!!!^!
Some worth up to $35. Limited quantity. Available 
through mail order dept. only.
Atari: Games & Recreations x 12
How to Micro Computerise your Business x 8
The New Technology x 3
VisiCalc applications book x 5
Son of Cheap Video x 4
Gneesis 2 x 1
C Prog Techniques for Macx 1
TI99/4A Basic Program 
(book and program cassette) x 9
THIS IS YOUR LAST CHANCE!!!!!!!

naycarI? ELECTRONICS
SYDNEY - CITY

VISA
CARLINGFORD

CONCORD

hurstville

CD
HEADPHONE
AMPLIFIER
Ret: Silicon Chip April 1988 
Kit Includes PCB. box, all 
components and hardware. 
Requires 12V AC plug pack 
Cat. MP-3020 $13.95

Cat. KC-5029

$24.95
pH METER
Ref: Silicon Chip April 1988 
Kit includes PCB, plastic case, 
meter and scale, front panel 

and all components. Probe is extra.

Cat. KC-5027

$49.95
pH probe and solutions to 

suit Cat. QP-2230 $79.95

RECENT KIT RELEASES
OPTICAL TACHOMETER
Ref: Silicon Chip May 1988 .
Check the rotational speed d objects remdely with this project. Ideal for cars, 
model planes, fans, rotating shafts X
etc. The Jaycar kit comes with all specified parts case. etc. n

ejq ORCat. KC-5031 \ fl

SIMPLE TESTER FOR POWER 
TRANSISTORS
Ref: EA May 1988
Kit will measure current gain and Vbe of all popular power transistors - even 
Darlingtons I All project specified parts in the kit.

Cat. KA-1700 $22.95
RF DETECTOR PROBE
Ref: EA May 1988
This simple but very effective RF probe enables you to troubleshoot RF circuits 
by enabling you to 'hear* the RF signail You can 'trace' RF just like audiol 
Kit includes all specified parts except the felt tip pen case. The project must be 
used in conjunction with the KA-1699 Bench Amp ($39.95) described in April 

^¿£701 $13.50_________________
LOW COST 50MHz 4 DIGIT DIGITAL 
FREQUENCY METER

¡¿W

NEW'&ÿ

Atow cost but h^h sensitivity, high input impedance unit measuring to well over 50MHz. All parts mount on one PCB. 

The Jaycar kit Indudes case, front panel and all spedfied parts.

Cat. KA-1702 $99

Cyclic (Endless Loop) 
TAPE PLAYER
This Is not a kit. Simply record a message onto the unit 
(microphone not supplied) and you can have a message 
from 15-30 seconds long repeated continuously or when 
necessary. Built-in amplifier - only needs a speaker. 
Dimensions 70(W) x 56(D) x45(H)mm.
Weight 86 grams. _______
Cat. YT-2720
As featured in Silicon Chip 
projed March 1988.

$29.95 Wjjgl

HEAD OFFICE
k 115 Parramatta Road Concord 2137
i Telephone (02) 747 2022
V Telex 72293
[ FACSIMILE (02) 744 0767

'BARGAIN COMPONENT
PACKS A
80 Electrolytics $10 Cat. RE-6280
150 Mixed Capadtors $10 Cat. RE-6260 \ X
35 pots, trimpots, sliders $10 Cat. RP-3902 X X
20 Slider pots $10 Cat. RP-3903 X
100 mixed BC type transistors $11.95 Cat. ZT-2170 
100 3mm & 5mm LEDs $19.50 Cat. ZD-1694 
100 mixed IC sockets $24.95 Cat. PI-6490
50 assorted Resistor Networks $10 Cat. RR-3380
20 precision 1% & 2% Capacitors $12.50 Cat. RG-5198

MAIL ORDERS
P0. Box 185 Concord 2137
HOTLINE (02)747 1888
FOR ORDERS ONLY
TOLLFREE (008)022 888

POST & PACKING
" - $ 2 00S5 

$10 
$25 
$50 
OVER $100

S9 99 
$24 99
S49 99 
$99 99

$3 75 
$450
$6 50 
$10 00

MAU ORDER VIA YOUR g' ROAD FREIGHT ANYWHERE IN AUSTRALIA S13.50

117 York St (02) 267 1614 -
Mon-Fri 8 30 ■ 5 30 Thurs 8.30 pm ■ Sat 9 -12

Cnr Carlmgtord & Pennant Hills Rd (02) 872 4444
Mon-Fri 9 - 5 30 Thurs 8.30 pm - Sat 9 - 2pm

115 Parramatta Rd (02) 745 3077 •
Mon-Fri 8 30 - 5 30 ■ Sat 8.30 ■ 12

121 Forest Rd (02) 570 7000-
Mon-Fri 9 ■ 5 30 Thurs 8 30 pm - Sat 9 ■ 12_______

GORE HILL

BURANDA QLD

MELBOURNE-CITY

SPRINGVALE VIC

188 Pacific Hwy cnr Bellevue Ave (02) 439 4799 -

Mon-Fri 9 - 5 30 Sat 9-4pm

144 Logan Rd (07) 3930777 ■
Mon-Fn 9 - 5 30 Thurs 8 30 - Sat 9 -12

Shop 2 45 A'Beckett St City (03) 663 2030
Mon-Fn9 - 5 30 Fn 8 30 - Sat9 • 12

887-889 Springvale Road Mulgrave (03) 547 1022
Nr Cnr Dandenong Road Mon-Fri 9 - 5 30 Fri 8 30 - Sat 9 12



Construction project:

Two Chip 
FM Receiver
Here is a simple and inexpensive FM 
broadcast receiver, using only two chips - 
and one of those is the audio amp!

by MARK CHEESEMAN

While many designs for small AM 
receivers have been published in Elec­
tronics Australia over the years, both 
for the medium wave and shortwave 
bands, there have been far fewer FM 
broadcast receivers. The reason for this 
is simple. An FM receiver (even a 
mono one) tends to be a far more com­
plex device than its AM counterpart.

The simplest form of AM receiver is 
the crystal set, which consists of an 
adjustable tuned circuit, followed by a 
simple diode detector. This works for 
AM, because the audio program con­
tent is reflected in the shape of the RF 
envelope. However for FM demodula­
tion, it is necessary to detect changes in 
frequency, which is a more complicated 
procedure.

The first thing which needs to be 
done in most FM receivers is to trans­
late the frequency of the desired signal 
to another frequency, known as the 
intermediate frequency, or IF. This IF 
remains constant irrespective of the fre­
quency of the station actually being re­
ceived. This is done so that the signals 
which the demodulator ‘sees’ swing 
about the same centre frequency.

To achieve this, the signal from an 
oscillator, called the local oscillator, is 
mixed with the incoming signal from the 
antenna. The frequency of this oscillator 
is adjusted by the tuning control, such 
that the frequency of the desired signal 
differs from that of the local oscillator 
by an amount equal to the IF.

The upshot of all this is that the 
desired signal is shifted in frequency to 
that of the IF. All other signals are 
shifted by the same amount, and will 
end up on different frequencies. These 
unwanted signals are then filtered out 

by the next stage: the IF filter.
This leaves only the desired signal, 

which is then passed through a limiter, 
which basically clips the signal so that 
the output amplitude is almost constant, 
regardless of the input signal strength. 
The result of this is that any amplitude 
modulation component on the output 
signal is virtually eliminated, thus block­
ing a lot of the noise and interference 
which so often plagues AM signals.

This greatly cleaned-up signal is then 
(finally!) demodulated by an FM detec­
tor circuit, to be fed to an audio ampli­
fier in the usual way.
FM on a chip

The TDA7000 chip from Philips is 
perhaps worthy of a special mention, 
not just because it contains all the 
active circuitry required for an FM re­
ceiver in a single chip, but also the 

rather clever way in which the input sig­
nal is demodulated.

The receiver is a single-conversion 
superhet design, as described above, 
with an IF of around 70kHz. However, 
this choice of IF could create problems 
with wide-band FM signals, as their sig­
nal deviation is 75kHz. To overcome 
this problem, the local oscillator of the 
TDA7000 is shifted in frequency in time 
with the incoming signal, but not over 
as great a frequency. Using this rather 
unusual technique, the deviation of the 
IF signal is reduced to 15kHz.

The use of such a low IF has the ad­
vantage of allowing the use of active fil­
ters in the IF strip, eliminating the need 
for inductors in these filters. In fact, 
only two inductors are used in thè 
whole receiver, one for the local oscilla­
tor circuit, and the other for the tuned 
antenna circuit.

The tuning of the radio within the FM 
broadcast band is governed by the fre­
quency of the local oscillator, which in 
turn depends upon the inductance and 
capacitance of the tuned circuit. The de­
sign presented here can accommodate 
various different values of tuning ca­
pacitor, by altering the number of turns
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The “innards” of the TDA7000. A minimum of external components is required.

on the inductor, and by the inclusion of 
‘padding’ capacitors of various values in 
series or parallel with the variable tun­
ing capacitor.

The TDA7000 chip also contains a 
muting circuit, which silences the re­
ceiver when the signal strength of the 
signal to which the receiver is tuned 

falls below a pre-set threshold.
The RF signal is introduced to the IC 

through pins 13 and 14. The IC can ac­
commodate a balanced or unbalanced 
input, although an unbalanced connec­
tion is used here. LI, Cl and C2 form a 
tuned circuit which connects the an­
tenna to the chip. L2, CV1, C4 and C5 

are the main frequency determining 
components for the local oscillator cir­
cuit. For further details of the TDA7000 
see Fig.l.

While the tuning capacitor specified in 
the parts list has a range of 4 to 40pF, it 
is possible to use other values if this one 
is not easily obtainable. If (for example) 
the maximum capacitance is 20pF, the 
inductance of L2 can be increased to 
compensate for this. Capacitors C4 and 
C5 may need to be altered to bring the 
tuning limits within the correct range. 
C5 primarily effects the tuning in the 
upper end of the range, while C4 effec­
tively reduces the maximum capacitance 
of CV1, to determine the lower fre­
quency end.

One thing that was not mentioned in 
the description above is the use of pre­
emphasis and de-emphasis of FM sig­
nals, in order to improve the audio sig­
nal quality. This is achieved by boosting 
the high frequency components of the 
transmitted signal before transmission, 
and cutting them by the same amount in 
the receiver. Since white noise contains 
more energy per octave as the fre­
quency increases, the result of these 
procedures is a significant reduction in 
the signal to noise ratio at the audio 
output of the receiver.

For this reason, Cll is placed in par­
allel with RV1, resulting in a de-empha- 
sis time constant of 50us. The audio sig­
nal is then amplified by an LM386 
power amplifier chip, which has a pre­
set gain of 20. This amplifier is con­
nected to the headphone socket, al­
though the output power is adequate to 
drive a small loudspeaker, with a slight 
reduction in battery life. Power is de­
rived from a nine volt transistor battery, 
with a current drain of about 14mA.

Most of the discrete com­
ponents are capacitors and 
inductors, as these are dif­
ficult to build into ICs. IC2 
forms the audio amplifier to 
power the headphones.
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The complete unit prior to assembly. The battery was mounted on the bottom of the box with a piece of double-sided 
tape.

Construction
The entire circuit, with the exception 

of the volume potentiometer mounts on 
a PC board (coded 88fm5), measuring 
74 x 44mm. This should be checked 
carefully for breaks in the copper pat­
tern, or copper bridges between the 
tracks. This applies especially to the in­
ductor etched onto the back of the 
board. A magnifying glass can be useful 
for this, as it only takes a very thin 
crack or bridge to cause tuning prob­
lems.

The housing used for the prototype is 
a plastic jiffy box with an aluminium 
lid, measuring 41 x68x 130mm. The 
PCB is mounted behind this using 

stand-offs, which allows the tuning ca­
pacitor to be turned by the front panel 
control, via a planetary reduction drive.

In order to mechanically connect the 
reduction drive to the capacitor, a shaft 
needs to be fashioned from a piece of 
metal rod. An offcut from a pot shaft is 
ideal. One end is sharpened to form a 
flat blade, similar to the business end of 
a screwdriver. The other end is then in­
serted into the back of the reduction 
drive, and when properly adjusted al­
lows the tuning capacitor to be turned 
by the control on the front panel.

For this reason, the trimmer capacitor 
chosen for this project needs to meet 
certain physical criteria. The first is that 

the height of the adjuster must remain 
constant throughout the range. Most 
trimmers will meet this requirement, al­
though compression types (for example) 
do not. Also, the slot in the adjuster 
needs to be clear of the body, and not 
recessed into it, otherwise the construc­
tion of the adapter piece described 
above will be very difficult.

Before mounting any components on 
the board, drill the four mounting holes 
to clear the screws in the spacers which 
you intend to use. Also drill a single 
hole about 3 or 4mm in diameter where 
marked below the space for L2, to 
allow it to be adjusted after the board 
has been mounted behind the front 
panel.

Mount the resistor (singular!) and ca­
pacitors first, starting with the lower 
profile ones and working your way up 
in size, and watching the polarity of the 
electrolytic. Next, mount the trimmer 
capacitor on the board. This will later 
be modified to allow it to be rotated by 
a knob geared down by a planetary 
drive.

Now mount the two ICs, again mak­
ing sure that they are inserted the right 
way around. Also attach flying leads to 
the PCB for the antenna, volume con­
trol and headphone socket. The volume 
pot and headphone socket should be 
connected at this point also, as some 
testing needs to be performed before 
final assembly. Finally, connect the bat­
tery snap to the PCB and power switch.

The component overlay and interwir- 
ing diagram.
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The coil assembly should now be 
commenced at this point by first glueing 
the plastic former to the base using a 
drop of super-glue or something similar. 
Wind 7 turns of 26 B&S enamelled wire 
around the former, and strip the insula­
tion from the ends before soldering 
them into the terminals on the base. 
Also make sure that the wire is soldered 
to the terminals on the base that are 
closest to the tuning capacitor, as the 
other four are not connected. Apply a 
little glue to the layer of wire in order 
to prevent unwanted movement after 
assembly.

Now turn your attention to the me­
chanical details. Using the front panel 
artwork as a guide, drill the holes in the 
lid for the tuning reduction drive and 
the volume control.

Enlarge the hole for the reduction 
drive to 20mm using a chassis punch or 
file. This will allow the mounting flange 
of the drive to fit through the panel. 
Next, using the reduction drive as a 
template, mark out and drill two holes 
to clear 6BA screws, to support the re­
duction drive. These holes should be 
countersunk from the front, using a 
large drill bit twisted between the fin­
gers. Do this just enough for the coun­
tersunk heads of the screws to lie flush 
with the top of the panel.

Then, insert these screws into the 
holes, and secure them with nuts and 
shake-proof washers behind the panel. 
Make sure that these screws are secure, 
as it will be virtually impossible to 
tighten them once the stick-on front 
panel is attached.

Four more holes need to be drilled to 
support the printed circuit board, and

Use this view of the completed printed circuit board in conjunction with the 
overlay diagram, to aid assembly.

these should be drilled next. Probably 
the easiest way to determine where 
these holes should be drilled is to make 
a photocopy of the PCB artwork. This 
should then be stuck face-down on the 
front-panel, with the position where the 
tuning capacitor will be mounted 
aligned with the hole for the reduction 
drive.

The planetary reduction drive at­
tached to the tuning control serves two 
purposes. The first is to enable more 
accurate control over the tuning, as it 
would otherwise be rather sensitive. 
The reduction ratio of the drive is of 
the order of 6:1. The other reason is to 
enable the tuning capacitor, which is 
only a trimmer, to be adjusted using an 
ordinary control knob. The reason that 

a more conventional tuning capacitor 
has not been used is that they are diffi­
cult to obtain, especially in the low ca­
pacitance range required to cover the 
VHF region.

The operating frequency is indicated 
by a cursor attached to the flange of the 
reduction drive, which rotates in unison 
with the capacitor. This can be fash­
ioned from a piece of clear perspex, 
with a line scored along its length. This 
is then attached to the drive with a cou­
ple of small screws.

The PCB needs to be securely held 
behind the front panel in order for the 
tuning mechanism to work correctly. To 
achieve this, four 30mm long tapped 
spacers are used. If you have difficulty 
in finding spacers this long (as we did!),

FM-2

OFF

VOLUME

Reproduced above is the actual size artwork for the front panel, and on the 
right is the PCB pattern.
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Close-up view of the coupling between the reduction drive and the tuning capacitor.

use 15mm spacers, and glue pairs of 
them end-to-end with a strong adhesive, 
such as super-glue, to make 30mm ones. 
These should then be attached to the 
front panel, but not to the PCB until 
after the tuning has been calibrated.
Setting it up

The only setting up required is the 
adjustment of the tuning coil and possi­
bly one or both of the padding capaci­
tors in the tuning circuit (C4 and C5). 
Connect the radio to an antenna and 
apply power. Tune around slowly using 
a tuning tool or small screwdriver, until 
a station near the low end of the band 
is found. It is useful to have the front 
panel artwork handy for this so that the 
tuning frequency can be readily 
checked.

If this station appears higher on the 
dial than it should, wind the tuning slug 
out a bit and try again. Conversely, if 
the station is too low, wind the slug in. 
If you cannot adjust the slug over the 
required range, the value of C5 can be 
altered slightly in order to bring the 
tuning into the range required. If the 
slug is screwed in as far as it will go, 
and the tuning is still not right, increas­
ing the value of C5 slightly will bring 
the tuning down, and it should then be 
possible to correctly tune the radio. Of 
course, if the opposite is the case, C5 
should be lowered in value.

Now tune in another station, this time 
at the other end of the band, and again 
observe the position where it appears 
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on the dial relative to where it should 
be. If it is too low (that is, the stations 
are all cramped up at the low end of the 
dial), try reducing the value of C4 a bit. 
If you cannot tune the upper end of the 
band, the same capacitor should be in­
creased in value slightly, possibly by 
adding a small capacitor in parallel with 
C4.

It is now time for the final assembly! 
Rotate CV1 until the plates are fully 
meshed. Now, rotate the reduction 
drive until the pointer is horizontal and 
pointing to the low frequency end of the

Parts List
1 PCB, 43x74mm, coded 

88fm5
1 plastic utility box, 

130x68x41mm
1 Dynamark front panel
1 Planetary reduction drive
8 15mm tapped plastic spacers 

and screws
1 9V battery and connector
1 3.5mm stereo socket
Resistors
1 10ohm1/4W5%
1 25k log switch-pot

Capacitors
1 220uF 16V PC mount 

electrolytic
3 100nF monolythic ceramic
1 4/40pF horizontal mount 

trimmer 

dial. Then insert the adaptor piece 
which you made earlier into the drive, 
but do not tighten it at this point. Care­
fully assemble the board and front 
panel, guiding the adaptor into the slot 
of CV1. Tighten the grub screws on the 
drive to prevent the adaptor from mov­
ing.

Then secure the board to the spacers 
already attached to the front panel with 
the screws provided. Also mount the 
volume control, followed by the head­
phone socket. Finally, connect up the 
antenna and you're ready to roll! ®

2 39pF ceramic
1 47pF ceramic
1 82pF ceramic
1 150pF ceramic
1 180pF ceramic
1 220pF ceramic
2 330pF ceramic
1 2.2nF ceramic
1 2.2nF metallised polyester
2 3.3nF ceramic
2 10nF ceramic
1 22nF metallised polyester
1 47nF ceramic
1 150nF metallised polyester
Semiconductors
1 Philips TDA7000 FM receiver
1 LM386 audio power amp
Miscellaneous
Super-glue, suitable knobs, 
antenna, off-cut from pot shaft.



Ilie choice 
is crystal 

clear ,
Design a PCB The Easy Way 
-Just $890 each program exempt sales tax.
TOOLBOX $395.00 EX TAX.
Designs can be completed very quickly when using any one of 
PROTEL'S family of software for Printed Circuit Board layout. 
When used together all packages form an end to end design 
system from Schematic layout to autoplacement of components 
on the PCB. Automatic track Routing increases your productivity 
towards completion of professional quality Artwork.
For IBM PC/XT/AT hardware, Demo packages are available 
for $25.00.

PROTEL-PCB-SCHEMATIC-ROUTE-TOOLBOX
ANOTHER AUSTRALIAN MADE PRODUCT.

PROTEL TECHNOLOGY PTY LTD 
incorporated n Tasman® A Member Company of Cntec Corporation

TECHNOPARK DOA/SINGS POINT ,_,t ,r MATinMAi (0031730100HOBART. TASMANIA AUSTRALIA. 7010 ^"^TERNATlONAL+Kt§ 73 0100

POSTAL. G.P.O. BOX 536F. HOBART. 7001 FACSIMILE: NATIONAL [0021731871 
TELEX; AA 50560 INTERNATIONAL +1>1 Qi! 731871

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.

when you want custom-made 
quartz crystals... FAST!!

Be it a jumbo jet or a local courier — Hy-Q 
appreciate that stand-down time represents lost 
revenue — so we have tailored our operation for 
efficient, fast service. As a world leader in crystal 
technology with our bases on four continents ... 
in Australia, Singapore, Great Britain, U.S.A. .. we
have the resources and 
technology to unequivocally 
guarantee our quality 
and service. I

Hy-Q also manufacture 
and stock Crystal Filters, 
DIL Oscillators, 
MPU Crystals, Clock I
Crystals, SPXO and I
TCXO Oscillators etc. I

express^
drive m iPS 'nt° °ver- 

hoursT^ Wlthin 

for others hours

—d

Hy-Q International 
1 Rosella Street, Frankston, Victoria, Australia, 3199- 

(PO Box 256, Frankston.) Phone: (03) 783 9611 
Telex: AA 31630 "HYQUE" FAX: (03) 783 9703 

"THE AUSTRALIAN COMPANY"
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PANASONIC KX-P1081 
. “°C pMsATRIX PRINTER 

• Pica or Elite character set 
• Print Modes NLQ. Dot Graphics.

Proportional Font, Draft.
• Proportional Printing
• Reliable and Compact
• Proportional Printing
• Logic Seeking 
• 1K Printer Buffer
Cat C20035 Normally $595
SAVE $206, . ONLY S389

„ 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

DELUXE PRINTER STAND 
Restores order to your work area 
without occupying extra space 
Feeds and refolds paper under 
the printer automatically 
Adjustable paper deflectors 
ensure smooth flow of paper 
Made of moulded plastic 
Suitable for most printers

C21058 (80 column) $69.95

THE BUTTON 
o SPIKE PROTECTOR 
Surges and spikes are caused not 
only by lightning strikes and load 
switching but also by other equipment 
being switched on and off. such as 
fluorescent lights, electric motors, 
fridge freezers, air conditioners, etc 
For effective protection such spikes 
must be stopped before they reach 
your equipment Simply plug The 
Button into an outlet and it will protect 
all equipment plugged into adjacent 
outlets on the same branch circuit. 
The Button employs unique metal 
oxide varister technology and will 
dissipate 150 joules of electrical 
energy (nearly twice that of 
comparable surge arresters.) 
SPECIFICATIONS: 
Voltage: 240V Nominal 
Total Energy Rating: 150 joules 
Response Time: 10ns 
Protection Level 350V peak 
................................. $34.95

2 4 4 WAY 
RS232 DATA TRANSFER 

„ K SWITCHES
If you have two or four compatible 
devices that need to share a third or 
fifth, then these inexpensive data 
transfer switches will save you the 
time and hassle of constantly 
changing cables and leads around 
• No power required 
• Speed and code transparent 
• Two/Four position rotary switch on 

front panel
• Three/Five interface connections 

on rear panel
• Switch comes standard with 

female connector
2 way Cat.xi9i20 only $59 
4 way Cat.xi9i25 only $99

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

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. XI5661 Male to Female
Cat. X15664 Female to Female

Normally $33.95
Only $24.95

£2“PUTE" CABLE
CIC6 6 conductor computer 
interface cable. Colour coded with 
braided shield

COMPUTER PAPER
Quality paper at a low price! 2,000 
sheets of 70 gsm bond paper
Cat. C21003 11 x 91/2" $39.95
Cat. C21005 15x11" $67.95

(to IÉ422 specifications).
Copper conductor 6 x 7/0.16mm 
1-9 metres 10+metres
$1.90/m $i.70/m

2 4 4 WAY 
CENTRONICS DATA 

TRANSFER SWITCHES 
Save time and hassles of constantly 
changing cables and leads around 
with these inexpensive data transfer 
switches. These data switches 
support the 36 pin centronic interface 
used by Centronics. Printronics, 
Data Products, Epson, Micronics, 
Star, and many other printer 
manufacturers.
• No power required
• Speed and code transparent
• Two/Four position rotary switch on 

front panel
• Three/Five interface connections 

on rear panel
• Switch comes standard with 

female connector
• Bale locks are standard
2 way (X19130) .... only $59 
4WAY(X19135).......only $99

U.S. TO AUSTRALIAN 
TELEPHONE ADAPTOR

’ Australian plug to U.S socket
Y16008 $8.95

RS232 GENDER 
CHANGERS

Saves modifying or replacing 
non-mating RS232 cables 
All 25 pins wired straight through

Cat. XI5650 Male to Male
Cat. X15651 Male to Female
Cat. X15652 Female to Female

Normally $14.95 each
Only $9.95

PRINTER RIBBONS 
TO SUIT:

CPSO. SXW. DP80, BX100. MB100 
’•9 (C22036) 10.
$8,95 $7,95
MX70 MX80 FX70 FX80 RX70 RX80 
’•9 (C22031) 10 +
$8.95 $7.95

ENCLOSED PRINTER 
STAND

' Keeps your paper and print-outs 
neat and orderly

' Transparent cover makes it easy 
to check on paper supply 
Paper can be fed from the centre 
or the rear according to the design 
of the printer
Removable drawer which allows 
paper to be changed without 
moving the printer
Retractable rear basket makes 
pnnt-out collection fast and 
convenient
Suitable for most printers

1-9
$19.95

MX100. FX100, RX100 
(C22002)

1-9
$11.95

LX80 
(C22003)

104
$18.95

CIC9.100 9 conductor computer 
interface cable Colour coded with 
mylar shielding 9 x 7/0.16mm 
1-9 metres 10+ metres
$2.50/m $1.95/m
CIC12 12 conductor computer 
interface cable. Colour coded with 
mylar shielding 12 x 7/0.16mm 
1-9 metres 10+metres
$2.70/m $2.50/m
CIC16 16 conductor computer 
interface cable. Colour coded with 
mylar shielding. 16 x 7/0.16mm 
1-9 metres 10+ metres
$3.90/m $3.40/m
CIC25 25 conductor computer 
interface cable. Colour coded with 
mylar shielding. 25 x 7/0.16mm 
1-9 metres io+ metres
$4.90/m $4.40/m

DB15 
GENDER CHANGERS

Saves modifying or replacing non 
mating DB15 connections
All 15 pins wired straight through

XI5645: Male to male
XI5646: Male to Female
X15647: Female to Female

only $14.95

TELEPHONE CURL CORD
»US plug tous, plug
• Replacement hand set cord
• Length 4.5 métrés

RS232 DATA SWITCH 
WITH TESTER

• No power required
• Ideal for 1 computer to 2 peripherals 

or 2 computers to one peripheral
• 25 pin RS232 "D” connectors, 
• Six dual coloured LED indicators 

showing certain flow status
T.D. Transmit Data 
R.D. Receive Data 
R.T.S. Request To Send 
C.T.S. Slear To Send 
D.S.R. Data Set Ready 
D.T.R. Data Terminal Ready 
• Size: 200(W) x 68(H) x 150(D)mm 
Cat.X19110 .............. R.R.P. $169

Our Price $149

Cat Y16023 $7.95

C21055 $59.95

LQ1000
(C22012)

Cat.No Description

Cat.No Description
PriceDescription ____

"'TEN) $179

SAMSUNG 12” 
FLAT SCREEN 

COMPOSITE MONITOR
FEATURES...
• Flat, high contrast, non-glare 

screen
• High resolution, 80 or 40 character 

display
• Tilt/swivel base
• Compatible with Apple’ and IBM’ 

colour composite signal
SPECIFICATIONS...
Picture tube: 12" diagonal and 90° 

deflection
Phosphor: Available in Green or 

Amber
inpu1 Composite Signal 

Polarity: Negative Sync 
Level: 0 5-2 OVp-p

Impedance: 75ohm
Scanning frequency:

Horizontal: 15.734 KHz + -0-1% 
Vertical: 50-60Hz

Video bandwidth: 20MHz
Active display area:

216(H) x 160(V)mm
Display character:

80 character x 24 rows 
Input terminal: RCA Phono Jack 
Controls:

Outside: Power Switch, Contrast 
Brightness, H-Shift. V-Size 
Inside: H-Width. H/V hold. 
H/V linearity. Focus.

Power supply: 110/120V 60Hz 
220/240V 50Hz

Dimensions:
310(W) x 307(H) x 300(L)mm

Weight: 8 1 Kg
Shipping weight: 9 6 Kg
Cat.No Description Price
X14510 GREEN only $199 
X14512 AMBER only $199

104
$9.95

1-9
$27.60

10 +
$25.00

GENUINE CANON 
CARTRIDGESEP R340002 Cartridge:

For Canon and HP LaserJet
EP S R640002 Cartridge:
For Canon and HP Series 2 Laserjets

each $210

RIJRQN 2 MONITORS 
Stylish monitors available in green 
or amber displays and featuring 
swivel base that tilts forward and 
back 30 degrees and swivels right to 
left 60 degrees!
SPECIFICATIONS:
CRT DISPLAY SIZE: 12 inches 
non-glare 90 degree deflection

INPUT SIGNAL: 1 0 - 2.5V p-p 
composite video signal

INPUT INPEDANCE: Normal 
75 ohm. high approx 50K ohm.

INPUT TERMINALS: RCA phone 
jack.

RISE AND FALL TIME: Less than 
25 us

VIDEO BANDWIDTH: 20MHz 
Corner; 800 lines
Geometric distortion; 2% or less 
Linearity; less than 2% 

CONTROLS: Front; Power On/Off 
brightness, contrast 
Rear; Vertical hold, Horizontal hold, 
Vertical line. Vertical size

Green Cat X14506 Normally $179 
Amber Cat. X14508 Normally $179

NOW ONLY $139

TELECOMMUNICATION 
EXTENSION LEADS

Cat.Y16010S metre .... $12.50
Cat.Y16012 10 metre ... $14.95

RS232 WIRING 
M , ADAPTOR BOX 
Male to female
25 Detachable plug on leads 
2 mini jumpers 
Ideal for experimenting or

temporary connections
Cat. X15665 Normally $49.95

Only $44.95

DB9 GENDER CHANGERS
• Saves modifying or replacing non 

mating DB9 connections
• All 9 pins wired straight through 
X15640: Male to male 
X15641: Male to Female 
X15642: Female to Female

only $14.95

SAMSUNG 12” 20MHz 
COMPOSITE MONITOR 

FEATURES....
• High contrast, non-glare screen
• High resolution. 80 or 40character 

display
SPECIFICATIONS...
Picture tube: 12" diagonal and 90° 

deflection
Phosphor: Available in Green (P39) 

or Amber
Video input signal: Composite

Signal
Polarity: Negative Sync.
Level: 0 5V-2 OVp-p

Scanning frequency:
Horizontal: 15.734 KHz + -0 1%
Vertical: 60Hz

Video bandwidth: 20MHz
Active display area:

216(H) x 160(V)mm
Display character:

80 characters x 25 rows 
Input terminal: RCA Phono Jack 
Controls:

Outside: Power Switch. Contrast 
Brightness. H-Shift. V-Size 
Inside: H-Width. H/V hold, 
H/V linearity. Focus.

Power supply: 110/120V 60Hz 
220/240V 50Hz

Dimensions:
308(W) x 307(H) x 297(L)mm

Weight: 7 3 Kg
Shipping weight: 8 3 Kg

X14514 (GREEN)
X14516 (AMBER) 4+4T

SPECIAL, ONLY $129
(10 OR MORFtHOFArun

SAMSUNG 12” 
TTL/COMPOSITE 

MONITOR 
ONLY $179

FEATURES....
• At last a monitor with both TTL and 

Composite modes!
• High contrast, non-glare screen 
• High resolution. 80 or 40 character 

display
• Swivel/Tilt base
SPECIFICATIONS...
Picture tube: 12" diagonal and 90° 

deflection
Phosphor: Green (P42) 
Video Input signal: Composite/TTL 

Switchable
Polarity: Negative/Positive 
Level: 0 5 • 2-0Vp-p(4 0+ 1 5Vp-p 

impedance: 75ohm, more than
6 8K ohm

Scanning frequency: 
Horizontal: 15.75 KHz 
+ -0-1%/18 432KHz+ 0-1% 
Vertical: 47-63Hz

Video bandwidth: 20MHz 
Active display area:

Composite: 206(H) x 160(V)mm 
TTL: 216(H) x 160(V)mm

Display character: 
80 characters x 25 rows.

Input terminal: Phono Pin Jack 
9 pin D-Sub Connector

Controls :
Outside: Power Switch. Contrast 
Brightness. Signal Select. V-Hold. 
V-Size.
Inside: H-Width. H/V linearity 
Focus, H/V-Shift

Power supply: 110/120V 60Hz 
220/240V 50Hz

Dimensions:

weigni. /’oKg
Shipping weight: 8 3 Kg

STOP PRESS!
GOLDSTAR 

TTL MONITORS 
ONLY $149

THIS MONTH ONLY!

Cat.No.

SAMSUNG TTL 
12” MONITOR

High contrast, non-glare screen 
Excellent value for money!

SPECIFICATIONS.
Picture tube: 12" diagonal 90° 

deflection
Mode: TTL
TTL Input signal.

Polarity: TTL Positive
Level: 4V p-p + -15V
Impedance: 75ohm

Video bandwidth: 16MHz (~3dB) 
Scanning frequency:

Horizontal: 18 432 +-0-1 KHz
Vertical: 50HZ +-0 5%

Active display area:
216(H) x 160(V)mm

Display characters:
80 characters x 25 lines

Input connector: 9 pin connector
Controls:

Front; Power ON/OFF. Contrast. 
Rear; V-Hold. V-Size. Brightness 
Internal; Vertical Linearity 
Horizontal Linearity. Horizontal 
Width. Focus.

’'"T’“'’1* H0/120V60HZ, 
220/240V 50 Hz

Dimensions:
30806/) x 297(H) x 307(L)mm

Weight: 7-3Kg
Shipping weight: 8 3Kg

X14500 (GREEN) $189
X14502 (AMBER) $189

THOMSON EGA MONITOR
Top quality high resolution EGA 
monitors with a space-age design 
SPECIFICATIONS:
CRT: 14 inch (360mm) diagonal 

90 degree deflection.
Display Size: 245(H) x 1 B0(V)mm
Phosphor: P22, non glare, tinted 

screen
Dot Pitch: 0 31mm
Video Bandwidth: 18 MHz
Resolution: 15-75KHz - 640 x 200
. _ 21 ^Hz 640 x 350
Input Signals:

1. RGBI ■ positive. H(+), V(+)
2. RrGgBbl - positive. H(+). V(—)

Input Impedance: TTL Level
(330 ohms)

Dual Scanning Frequency:
1575 KHZ 21 85 KHz

Vertical: 50 - 60 Hz
Connector: 9 pin, D-type

SSÄ3®,’Weight. 10-8 Kg (Net)
X14525 $895



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS!

ROD IRVING ELECTRONIC 
HAVE A HUGE RANGE OF 
DISCOUNT PERIPHERALS

RS232 FAST CABLER
Makes RS232 interface configurating 
fast and simple. 3 slide switches 
enable line swapping functions, 
positive and negative voltages are 
displayed on 6 tricolour LED's
SPECIFICATIONS:
Connector: DB25 plug on 100mm 

cable and DB25 socket on 
100mm cable

Indicators: Tricolour LED's for pins 
2(TD), 3(RD), 4(RTS), 5(CTS). 
6(DSR), 20(DTR).

Switches: 3 Slide switches to swap 
leads.

Power: Interface power
Enclosure: Black, high impact plastic 
Dimensions: 85 x 95 x 30mm
X15710 $145

SCHMIDT 123AT 
MULTI STANDARD 

MODEM
• V21 .V22.V23 Multi standard modem 

(300/300. 1200/1200. 1200/75)
• Auto dial AT" command set 

(Hayes' compatible)
• Auto answer/auto disconnect
• Auto answerback (Similar to Telex)
• Auto or manual control
• Dial-up or leased line operation
• Pulse or Tone Dialing
• Automatic speed ranging
• Speaker for call progress monrtonng
• Baud-rate converter with 48 

character buffer (V23)
• Synchronous or asynchronous 

operation
• Fully self contained power supply
• Low power operation
• Metal case (R F shielded)
• Visual monitonng of important 

interface circuits (7 LED s)
• Full or half duplex (V23)
• Double adaptor plug to allow use ot 

standard phone (Mode 1/3/5)
• Telecom Authorised (C87/37/65) 
  $595 
•Hayes is a trademark of Hayes 
Microcomputer Products Inc

UV EPROM ERASER
Erase your EPROMs quickly and 
safely This unit is the cost effective 
solution to your problems It will 
erase up to 9 x 24 pin devices in 
complete safety, in about 40 minutes 
(less for less chips). High UV 
intensity at chip surface ensures 
EPROMS are thoroughly erased 
(Dimensions 217 x 80 x 68mm)

WITHOUT TIMER
Cat X14950 Normally $97

Special, $79

WITH BUILT-IN TIMER
Cat X14955 $139

Special, $99

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

20 M/BYTE HARD DISK 
Tandon drive with controller card 
IBM* compatible. Warranty 
Cat.X200i0 ONLY $595

40 M/BYTE HARD DISK 
Seagate drive. IBM' compatible 
12 month warranty.
Cat X20020 ONLY $795

80 M/BYTE HARD DISK 
Seagate drive, IBM' compatible 
12 month warranty.
Cat X20030 ONLY $2,695

Verbatim
DataLife

VERBATIM DISK 
SPECIALS!

All prices 10 disk boxes!
Description 
3V2” 1S/2D 
3^/2” 2S/2D 
3'72" 2S/HD 
5V4" 1S/2D 
SW’ 2D/2D 
5V4" 2S/4D 
SV*" 2S/HD

1-9 IO* 
$44.95$42.95 
$46.95$43.95

S109.00S99.00
S22.0OS21.0O 
S26.00S24.00 
S75.00S70.00 
S42.95S41.00

"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 pnee 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)

5V4” "NO BRAND” DISKS
DOUBLE SIDED/DOUBLE DENSITY 
10-DISKS 100»DlSKS 1.000‘DISKS
$895” $8 50” $780”

(ALL PRICES PER 10 DISKS)

3%” “NO BRAND” DISKS
DOUBLE SIDED/DOUBLE DENSITY 
10-DISKS 100-DISKS 1.000-DISKS
$27 $26 $24

(ALL PRICES PER 10 DISKS)

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
X15700 ............... $94.95

NEC DISK DRIVES
3’A” DISK DRIVE

• 1 M/Byte unformatted, 
(640K formatted).

• Double sided, double density,
• Access Time 3m/sec
Cat $255

5Va" SLIMLINE
• Switchable 1.6 M/Byte to 1 M/Byte 

unformatted
1.2 M/Byte to 720K formatted

• Double sided, double density.
• AT compatible
Cat. C11906 $269

8” SLIMLINE
• Double sided, double density.
• 1 6 M/Byte unformatted.
Cal Ci 1908 ..........................$785

MICRODOT DISKS!
Description 1 -9 boxes
3I/2'2S/2D ---------
5V4" 1S/2D 
SVa" 2S/2D

$29.95 
$12.95
$13.95

10- boxes 
$28.95 
$11.95 
$12.95

BABY AT*APPLE* COMPATIBLE 
SLIMLINE DISK DRIVE

Compatible with Apple 2+
Cat. X19901 ..........Normally $225

SPECIAL $179
COMPATIBLE

APPLE* IIC COMPATIBLE 
DISK DRIVE

(including cable Only $199

COMPUTER!

JOYSTICK FOR IBM 
Features Selectable •Spring 
centering" or 'free floating'' Electncal 
trim adjustments on both axis.
360 degree cursor control
Cat. C14205 $39.95

FROM $1,795
• Final assembling and testing in Australia!
• I 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

J
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 PRICE
C12560 3W .......  $6.95
C12555 5Va” $6.95

id—o
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

APPLE* II SERIES 
COMPATIBLE JOYSTICK 
These joysticks have adaptor 
connectors to suit the Apple II, He. He 
and II + computers Features include 
selectable "spnng centring" or "free 
floating" Electrical trim adjustments 
on both axis. 360° cursor control 
and dual fire buttons
Cat c 14201 only $39.95

SHORT BABY AT* 512K RAM $1,795

STANDARD BAB Y AT* 1 M/BYTE RAM, 
hard disk drive....
WITH 20 M/BYTE HARD DISK .... $2,595 
WITH 40 M/BYTE HARD DISK ...  $2,895 
WITH 80 M/BYTE HARD DISK ...  $4,395

DISK NOTCHER
Converts 5V4” single sided floppy 
disks to double sided by placing an 
appropiate notch in the floppy disk 
jacket
C21070 $9.95

5Va” DISK STORAGE 
(DD100-L)

Efficient and practical. Protect your 
disks from being damaged or lost!
Features...
• 100 x 5 Va" disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact ABS plastic base.
• Contemporary design
C16020 only $17.95

JUMBO
5V<" DISK STORAGE 

(DD120-L)
If you have lots of disks, you’ll 
appreciate the extra capacity of this 
disk storage unit when it comes to 
locating a particular disk 
Features...
• 120 x 5V4" disk capacity
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact plastic base
C16028 only $22.95

31/?” DISK STORAGE 
(DD80-L)

• Holds up to 80 x 3y/2" diskettes
• Smoked plastic hinged lid
• Lockable (2 keys supplied)
• High impact plastic base
• Contemporary design 
Cat.ci6038 .... only $19.95

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: (Prices may vary interstate due to 
freight costs)
MAIL ORDER
Local Orders: (03) 543 7877
Interstate Orders; (008) 33 5757
AH Inquiries: (03) 543 7877
CORRESPONDENCE
P.O. Box 620. CLAYTON 3168
Telex: AA 151938
Fax: (03) 543 2648

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

(STRICTLY ORDERS ONLY) 
LOCAL ORDERS 

& INQUIRIES 
(03)543 7877

POSTAGE RATES:

$10
$25
$50
$100
$200

$9.99
$24.99
$49.99
$99 99

$199
$499

$500 plus

$2.00 
$3.00 
$4.00
$5.00
$7.50

$10.00
$12.50

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 2166(3 fines)
Errors and omissions excepted 
Prices and specifications subject to 
change
IBM’ PC' XT- AT" are registered 
trademarks ot International Business 
Machines ’Apple is a registered trademark 
‘Denotes registered tradmarks of their 
respective owners

VISA

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877



Construction project:

Multi-mode video card 
for AT compatibles
Here's another state-of-the-art design for a 
plug-in card suitable for IBM PCs and 
compatibles (including AT type machines), 
based on a new super-VLSI chip. This time 
it's a video display/graphics adaptor, 
providing monochrome, colour, Hercules and 
CGA-compatible high definition colour 
graphics modes - all with literally only a 
handful of parts on a very short PC board.

by JIM ROWE

When the original IBM PC first came 
out six years ago, there were two video 
display adaptor cards for it: the mono­
chrome display adaptor (MDA) and the 
colour graphics adaptor (CGA). One 
was basically for display of text and sim­
ple graphics in no-nonsense mono­
chrome, the other for text and medium­
resolution graphics in colour. From 
memory both cards were IBM ‘full slot’ 
length, and jam-packed with dozens of 
ICs (although the MDA did include a 
printer port as well).

But that's the way it was for a while - 
you either used the MDA or the CGA, 
depending on taste and budget. Then 
along came Mr Hercules, with his im­
proved monochrome graphics adaptor, 
and things started to change.

Not only did video cards get more 
powerful and flexible, with a plethora of 
display modes, but thanks to the devel­
opment of fancy new VLSI chips they 
also started to shrink.

Nowadays there's a very wide range 
of cards to choose from, some of them 
offering the ability to emulate the origi­
nal MDA and CGA, the Hercules card 
(HGA) and sometimes other fancy 
cards as well. About the only one that 
doesn't seem to be emulated on most of
The completed card. As you can see 
it is very compact, thanks to the 
72C81 CGMA chip. 
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these cards is the newer Professional 
Graphics Adaptor (PGA) - presumably 
because it's either too complicated, or 
as yet not popular enough.

The only problem with some of these 

‘commodity’ video cards is that they 
won't necessarily give correct operation 
with the newer generation of AT-level 
machines. Many of these machines run 
at 8MHz, 10MHz or even 12MHz, and 
some of the display cards can't keep up. 
They can cause problems by forcing the 
processor to enter additional wait states, 
‘twiddling its thumbs’ until the video 
card has digested data for display.

Building your own video card hasn't 
been all that practical until now, mainly 
because the specialised VLSI chips 
needed for a small-chip-count circuit 
have been hard to get. In any case, fully 
wired and tested video cards have been 
readily available at quite reasonable 
prices, giving little incentive for building 
one.

But things have now changed. The 
multi-mode video card design described 
in this article can be built up for rather 



less than any comparable wired and 
tested card. At the same time, it's fully 
compatible with AT-level machines, so 
there needn't be any doubt on that 
score.

Best of all, the card is exceptionally 
easy to build. In fact it must surely be 
about the easiest PC-compatible card 
yet described - the kind of project that 
uses literally only a handful of parts, 
and can be wired up in an hour or two 
at most.

There are actually only four ICs in 
the basic design, plus a couple of crystal 
oscillator modules, a DIP switch to set 
the display modes, five resistors and a 
few capacitors. That's it!

It all fits on a tiny ‘short slot’ IBM- 
type card, measuring only 102mm long. 
Almost unbelievable, when you com­
pare it with those original MDA and 
CGA cards...

Make no mistake, though. Despite 
this apparent simplicity, it's a full multi­
mode display and graphics adaptor. It 
will operate as an MDA, a CGA, a 
Hercules HGA or a double-resolution 
CGA - and in either alpha or graphics 
modes. See Table 1 for a summary of 
the full range of display modes support­
ed. It's quite impressive.

By the way we at EA can't claim the 
credit for developing the project. The 
complete design comes from the 
Microelectronics Division of NCR, 
based in Colorada Springs, USA. The 
design has come to us via NCR's Aus­
tralian representative Energy Control 
International, of Sumner Park in 
Queensland, and to make things espe­
cially easy for those who want to build 
it up, Energy Control is making com­
plete kits available by mail order. For 
details of the kit price and address for 
ordering, please see the data panel 
which accompanies the parts list.

Star of the show

You guessed it, most of the card's 
functions are performed by another of 
those all singing, all dancing super-VLSI 
wonder chips. In this case the chip is 
NCR's new 72C81, which the company 
describes as a Colour Graphics and 
Monochrome Adapter (CGMA) - 
which more or less means that it pro­
vides pretty well all of the circuitry 
needed for our complete colour/mono 
video graphics adaptor.

Essentially all that's needed apart 
from the 72C81 itself are a few memory 
(RAM) chips for the actual screen 
memory, a source of video clock pulses 
and a TTL-type video monitor, as

Fig.1: A simplified block diagram 
showing the card's main functions.

shown in the simplified block diagram 
of Fig.l.

In reality you do need another clock 
oscillator or two to cover the various 
display modes, and a few other parts, as 
we'll see shortly. But the 72C81 is cer­
tainly the star of the show, doing just 
about everything except sweep the 
floors and make the coffee.

NCR doesn't tell you a great deal 
about what's actually inside the 72C81, 
in its data sheets. However here's a 
summary of what I've been able to 
glean about it:

Fairly obviously it's a state-of-the-art 
ASIC (application-specific IC) device, 
made using the new ‘Megacell’ tech­
nology (see our article last month, Meet 
the VL16C452, a bunch of Megacells). 
This involves designing new VLSI de­
vices by slotting together existing and 
proven designs for subsystem modules.

The 72C81 is a CMOS single-chip 
device, which comes in one of the new 
84-pin PLCC (plastic leadless chip carri­
er) packages. It combines an industry 
standard 6845-type video screen control­
ler, plus display character ROMS and 
virtually all of the buffer circuitry for in­
terfacing to the PC bus, the video dis­
play RAM and the video monitor. The 
pin connections for the 72C81 are 
shown in Fig.2.

• Scan Double Displayed " 2 page support in Hercules and Text Mode

Mode Type
Alpha 
Format

Charac. 
Cell

Screen 
Resolution

Buffer 
Start

Colors Page 
Size

CGA 
CGA 
Hi-Def 
Hi-Def
MDA

CGA 
CGA
Hi-Def 
Hi-Def
HGA

Alpha 
Alpha 
Alpha 
Alpha 
Alpha

Graphic 
Graphic 
Graphic 
Graphic 
Graphic

40x25 
80x25 
40x25 
80x25 
80x25

40x25 
80x25 
40x25 
80x25 
80x25

8x8
8x8
8x 16
8x 16 
9 x 14

8x8
8x8
8x 16*
8x 16*
9x 14

320 x 200
640 x 200
320 x 400
640 x 400
720 x 350

320 x 200
640 x 200
320 x 400 *
640 x 400 *
720 x 348

B8000
B8000
B8000
B8000
B0000

B8000
B8000
B8000
B8000
B0000/
B8000

16
16
16
16
3

2

2
2

2048
2048
2048
2048
4096

16384
16384
16384
16384 
32768"

Table 1 (above): The range of display modes 
supported by the new card. It's very flexible.

Table 2 (below): 
Selection of the 
CGMA's display 
modes is performed 
and reflected by the 
logic levels on pins 
M1 and M2.

M1 M2 Mode

0 0
0 1
1 0
1 1

CGA 
Hi-Def 
MDA/HGA 
Disable

It provides full software compatibility 
with the IBM MDA and CGA, plus the 
Hercules HGA. In addition, it provides 
a special CGA-compatible ‘high defini­
tion’ colour graphics mode, with 
640x 400 pixel resolution to improve 
both text and graphics clarity. This is 
achieved by means of special ‘mapper’ 
circuitry inside the 72C81, which inter­
cepts VO accesses to the internal 6845 
video controller and inserts new pa­
rameters which are correct for high 
resolution operation. This gives higher 
resolution display, while still ensuring 
compatibility with software designed for 
a CGA.

The various display modes are selecta­
ble either by software commands, or by 
control voltages applied to a pair of 
control pins on the device itself (Ml 
and M2). These are sensed by the 
72C81 during its power-up reset se­
quence. Table 2 shows the way the logic 
levels on Ml and M2 control the display 
modes; note that when both pins are at 
logic 1, the device is disabled. This al­
lows the processor to access another 
video adaptor, if there are more than 
one fitted to the system.

In colour alphanumeric modes, two 
bytes are used to define each character 
image. The first or character byte is 
used to look up the actual character 
image data itself, stored in ROM. This 
data is then serialised and shifted out to 
the colour encoder. The second or attri­
bute byte then controls the encoder, to 
define things like the colour of the 
character, the colour of the background 
and the screen border colour if CGA 
mode is selected. The attribute byte 
also controls character blinking, inten­
sity and normal/reverse display.

In colour graphics modes, the display 
memory is organised in a packed-pixel 
format with each byte representing four 
or eight pixels, depending on the mode 
selected. In 320x 200 CGA graphics 
mode each byte represents four pixels, 
with two bits per pixel. Data read from 
the display memory is shifted as bit

ELECTRONICS Australia, June 1988 89



M
U

LT
I-M

O
D

E 
VI

DE
O

 G
R

A
PH

IC
S 

C
A

R
D

Th
e c

om
pl

et
e 

ci
rc

ui
t f

or
 th

e 
di

sp
la

y 
ad

ap
to

r c
ar

d.
 A

s 
yo

u 
ca

n 
se

e,
 th

e C
G

M
A

 ch
ip

 it
se

lf 
do

es
 a

lm
os

t e
ve

ry
th

in
g.

90 ELECTRONICS Australia, June 1988



Multi-mode video card

ameters for the CGMA

Monochrome CGA Mode Hl-Def Mode

Horizontal scan rate 18.432 KHz 15.750 KHz 25.000 KHz
Vertical scan rate 50 Hz 60 Hz 57 Hz
Video rate 16.257 MHz 14.318 MHz 20.000 MHz
Displayable colors 3 16 16
Character size 7x9 pixels 5x7 pixels 7x9 pixels
Character cell size 9x14 8x8 8x16
Maximum resolution 720 v 640 x 200 640 x 400

Table 3: The main scant 
chip's various display rr

Dual Serial 
Port & Printer 

Port Kit.
M2C 
mi LZ

MLPT/ [2 

TEST/C

X Z
Î 8öS 8 s 3 8 

, nnnnnnnn
11 10 9 8 7 6 5 4

12

13

o -- Q cm m * «i

-innnnnnnn
3 82 81 80 79 78 77 76 75

74 3 RAS/

70

69

19

20
67

65

22

23

CGMA

27

63
62

61
60

59

58

57

□ CAS/

3 MAO

3 MAI

3 MA2

3 MA3

3 MA4

3 MA5

3 MA6

3 MA7

3 VDD

3 LPEN SW/

3 LPENINPUT

Plus Tax

As featured in 
“ELECTRONICS Australia”

’ 55

2 54

3 HSYNC 

□ g
3 VSYNC

3b
3 IPTV

3 vss

• socket for all chips
• includes all hardware 

for second serial port

Fig.2: Pin connections for the 78C80I72C81 CGMA chip, 
which comes in an 84-pin PLCC package.

SERIAL PORT 
FORMATS

Which display monitor?
Although the CGMA card described in this article will op­
erate with a normal IBM-compatible monochrome monitor 
in its MDA/HDA mode, and a similarly compatible RGB 
colour monitor in its CGA mode, you'll need a special 
monitor in order to take advantage of the card's other high 
definition colour mode.

The ideal kind of monitor to choose is one of the type 
which is capable of automatically locking to any of a range 
of horizontal and vertical scanning rates - this will allow 
operation of the CGMA card in any of its modes, and 
switching between them under software control.

We tried out the prototype card with an NEC “Multisync 
II” type JC-1402HMR monitor, kindly made available by 
NEC Home Electronics Australia. The Multisync II is a 
high resolution 14" colour monitor with 30MHz video band­
width, a tube with 0.31mm dot pitch, and a potential reso­
lution of 800 dots by 560 lines. It locks automatically to any 
horizontal scan rate between 15.5 and 35kHz, and any 
vertical rate between 50 and 80Hz.

Needless to say it worked very happily with the CGMA 
card in all of its display modes, and gave excellent results.

For further information on the Multisync II contact NEC 
Home Electronics at 244 Beecroft Road, Epping 2121, or 
phone (02) 868 1811.

25 pin ‘D’ format
9 pin ‘D’ format

PRINTER PORT
• standard IMB printer 

port

PRODUCT CODE EC-452

CONTROL

HEAD OFFICE:
26 Boron Street, 
Sumner Park. Qld. 4074 
P.O. Box 6502, GOODNA. Qld. 4300 
BRISBANE AUSTRALIA.

¡Telephone: (07) 376 2955 
Telex: AA43778 ENECON 
Fax: 61 -7-3763286

BRISBANE MELBOURNE WELLINGTON
07 376 2955 03 8734755 04 85 8742
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Video card
pairs to the colour encoder. The colour 
of the displayed images is specified 
separately via the 72C81 (6845) Colour- 
Select Register (I/O address 3D9).

Monochrome alphanumeric modes op­
erate in a similar manner to colour 
modes except that the 8x14 pixel cell 
character ROM is selected and an addi­
tional horizontal pixel is added for each 
character, resulting in a 720-pixel wide 
display (80 characters). In addition, the 
colour encoder outputs video data on 
the G output and intensity control on 
the I output, with the available attri­
butes being blink, blank, underline, re­
verse video and intensify. Vertical sync 
output is also inverted in monochrome 
modes.

In monochrome graphics mode, data 
from the display memory is serialised 
and displayed in a 720x348 pixel for­
mat.

Essentially the 72C81 responds to 
both Memory and I/O accesses. 
Memory operations are used to write 
and retrieve the actual information to 
be displayed, to and from the video 
RAMs. On the other hand I/O opera­
tions are used to specify the manner in 
which this information is displayed.

In order to set up a specific video dis­
play, video is blanked by writing to the 
72C81's Mode Control Register (I/O ad­
dress 3D8), the appropriate timing and 
display parameters are loaded into the 
internal 6845 register, the display me­
mory RAMs are loaded with the data to 
be displayed, and video is re-enabled. 
This process is normally performed by 
the computer's BIOS routines, or by 
application programs themselves in the 
case of those which write directly to the 
display adaptor.

The scanning parameters for the 
72C81 operating in the various display 
modes are shown in Table 3.

The placement and orientation of parts on the display adaptor card are 
shown quite clearly in this screening diagram.

Circuit details
As you can see from the circuit sche­

matic for the new video card, there isn't 
a great deal of circuitry outside the 
72C81 CGMA chip itself (U6). There is 
provision for up to four 4464-type 
DRAM chips (64KX4 bits) for the 
video memory buffer, although only two 
(UI and U2) are needed for most appli­
cations. Adding the other two provides 
a second ‘page’ of video RAM, allowing 
the buffer to be written into by the pro­
cessor at any time, without additional 

wait states and without producing snow 
or video breakup.

DIP switches SW1 and SW2 are for 
setting the CGMA's display mode, dur­
ing power-up reset. These connect di­
rectly to the Ml and M2 pins (13 and 
12) discussed earlier, and also to the 
control inputs of a 74F153 dual 4:1 
multiplexer chip (U5).

One section of the multiplexer is used 
to select the appropriate video dot clock 
input for the CGMA (pin 34), for the 
various display modes. The 14.318MHz 
system clock is used for CGA mode, 
while the 16.257MHz and 20.000MHz 
clocks generated on the card itself by 
Y1 and Y2 are used for the MDA/HGA 
and Hi-Def colour modes respectively.

The other section of the multiplexer 
chip is used to gate the monochrome 
video output, which appears on the 
72C81's ‘G’ output (pin 58) in 
MDA/HGA mode. The second section 
of the multiplexer therefore connects 
the G output to pin 7 of the video out­
put connector only when SW1 and SW2 
are set for MDA/HGA operation.

Note that the Ml and M2 pins of the 
CGMA chip are not just inputs, but 
outputs as well. During power-up reset

92 ELECTRONICS Australia, June 1988



they act as inputs, reading the settings 
of SW1 and SW2 to set the initial oper­
ating mode of the 72C81. But after this 
initialisation, the two pins become out­
puts which reflect the actual display 
mode bits stored in the 72C81's ex­
tended control register.

Resistors RI, R2, R3 and R4 are used 
to ‘decouple’ switches SW1 and SW2 
from the multiplexer control pins and 
the CGMA M1/M2 pins, so that the 
CGMA pins can have ultimate control 
over the multiplexer. So if the 72C81's 
display mode is changed by software 
commands, at some stage after the ini­
tialisation sequence, the multiplexer will 
automatically change along with it.

Switch SW3 is used to configure the 
card for use either with standard IBM- 
compatible computers, or with NCR's 
own machines. For IBM-compatibles 
the A14 system address line is not 
brought to the CGMA A14 input, 
which is instead tied to logic 0 via resis­
tor R5. However for use in NCR ma­
chines, SW3 is used to bring the system 
A14 line in, to give it control over the 
CGMA. I haven't been able to find out 
the reason for this - presumably it's due 
to minor differences between the NCR 
and other IBM compatibles.

Video and sync drive signals for the 
monitor come directly from the CGMA 
chip (apart from the monochrome V 
signal), and appear at the usual DB-9 
connector. This type of connector is 
now used by most common ‘TTL drive’ 
monitors intended for IBM-compatible 
computers, whether they are mono­
chrome or colour. The standard DB-9 
video connections are shown in Fig.3.

Apart from the usual supply line by­
pass capacitors and capacitors used to 
dampen any ringing on the video and 
sync drive outputs, that's about all there 
is on the card. Although there is a light 
pen connector (J2), with the standard 
IBM connections.

One final point is that the 72C81 chip 
does actually provide decoded I/O ad­
dress signals to enable parallel printer 
port circuitry. These appear on pins 14 
and 55, being designated MLPT and 
LPT1 respectively. Both are active low 
outputs, and go low when the processor 
accesses I/O address ranges 3BC-3BE 
and 378-37F respectively. So the first 
could be used to enable an MDA- 
configuration printer port, while the 
second could enable a CGA-configura- 
tion port. On the current card these 
outputs are not used.
Construction

Construction of the card should be 
very straightforward, as Energy Control 

is making available complete kits. These 
include a quality double-sided PCB, 
provided with a silk-screened pattern 
showing the position and orientation of 
all parts. Using this as well as the 
photograph shown, of the complete 
card, you should be able to assemble 
the card quite easily in an couple of 
hours.

I suggest that you mount the passive 
components first - the resistors and ca­
pacitors - followed by the IC sockets. 
Note that the big 84-pin PLCC socket 
for U6 must be orientated with its 
chamfered corner adjacent to C8. This 
socket also has 84 fairly fragile pins, so

Continued on page pl 12

PARTS LIST
1 PCB, 110 x 101mm
J1 DB-9 socket, PCB

right-angle mount 
J2 6-way right-angle PCB

pin header 
SW 4-pole DIL switch
Y1 16.257MHz DIL crystal

oscillator module
Y2 20.000MHz DIL crystal

oscillator module

Integrated circuits
U1-2 64Kx4 bit DRAM

(4464/100ns or similar) 
U3-4 64Kx4 bit DRAM

(optional, as U1-2) 
U5 74F153 dual 4:1

multiplexer 
U6 72C81 colour

graphics/monochrome 
adaptor (CGMA) chip

Resistors
RI ,2,5 680 ohms 1/4W 
R3,4 220 ohms 1/4W

Capacitors
C1-19 10nF monolythic, 100V 
C20-21 10uF electrolytic, 16VW

Miscellaneous
84-way PLCC socket for U6; 
18-way DIL sockets for U1-4; 
PC-type card mounting bracket; 
DB connector mounting screws

NOTE: A complete kit for this 
project will be available from 
Energy Control International Pty 
Ltd of 26 Boron Street, Sumner 
Park 4074, or telephone (07) 
376 2955. The cost of the kit is 
$119.00 plus $23.80 sales tax, 
plus $6.50 for packing and 
postage anywhere in Australia.

UV MATERIALS
3M Scotchcal Photosensitive

Pock Price
250 x 300 mm 300 x 600 mm

8001 Red/Aluminium $79.00 $90.00
8005 Black/Alumlnium $79.00 $90.00
8007 Reversal Film $43.00 $58.00
8009 Blue/Aluminium $79.00 $98.00
8011 Red/White $71.00 $81.00
8013 Black/Yellow $71.00 $81.00
8015 Black/Whlte $71.00 $81.00
8016 Blue/White $71.00 $81.00
8018 Green/Whlte $71.00 $81.00
8030 Black/Gold $100.00 $121.00
8060 Blue/Aluminium $71.00 $81.00

UV PROCESSING 
EQUIPMENT 
KALEX LIGHT BOX 
• Autoreset Timer
• 2 Level Exposure
• Timing Light
• Instant Light Up
• Safety Micro Switch
• Exposure to 22in x Ilin $650 00 ♦ sr
KALEX “PORTU-VEE”
• UV Light Box
• Fully Portable
• Exposure to lOin x 6in $225°° + st

PCB PROCESSING
KALEX ETCH TANK
• Two Compartment
• Heater
• Recirculation 

(by Magnetic Pump)
• Two Level Rack • Lid $65000 st

RISTON 3400 
PCB MATERIAL

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS

SIZE SINGLE DOUBLE
INCHES SIDED SIDED
36x24 $96.00 $124.00
24x18 $48.00 $ 62.00
18x12 $24.00 $ 31.00
12x12 $16.00 $ 20.80
12x6 $ 8.00 $ 11.00

Ail pnces plus sales ’ax if applicable

1 fl I C Y 40 Wallis Ave
AA L EL East Ivanhoe 3079

(03) 497 3422
4Q7 1074

HMK Teler AA 37678 VISA
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New 30W stereo amplifier project — 1

Design 
considerations
What performance level and features do we 
really need from a do-it-yourself amplifier?
You may find the answers a little surprising.

by ROB EVANS

There's no doubt about it, stereo am­
plifiers are popular do-it-yourself proj­
ects. Over the years, thousands of con­
structors have experienced the satisfac­
tion of their latest project taking centre 
stage in a hifi system. Somehow the 
blood, sweat and burnt fingers make an 
amplifier you've built yourself better 
than any unit bought across the counter.

Yet it's more than a matter of pride, 
for building an amplifier makes sound 
economic sense. It can not only cost 
much less than an equivalent commer­
cial unit, but in many cases will offer 
superior performance.

A prime example of these benefits is 
the successful Playmaster series of am­
plifiers, which have provided readers 
with low cost, high performance designs 
for many years. These have ranged 
from quite low powered designs with 
basic features, to high power monsters 
with very comprehensive facilities.

So, amidst the array of possible direc­
tions we may take in amplifier design, 
we need to carefully consider which per­
formance parameters and facilities are 
needed, whilst maintaining a low overall 
cost. If this task is successful, the result 
is a versatile amplifier which is kind to 
the ears, as well as the wallet.
History

Over the years, the Playmaster ampli­
fiers have provided us with a wealth of 
knowledge on practical amplifier design 
for the home constructor. There are a 
few distinct areas of concern, where 
extra planning is required for an effec­
tive design.

For instance, an amplifier with an 
elaborate construction technique is a 

problem just waiting to occur. Regard­
less of a constructor's mechanical abil­
ity, it is just far too easy to make mis­
takes. Building the amplifier may be­
come a long, arduous procedure. The 
most trouble free designs in the past 
have been those with the least interwir­
ing and mechanical work.

Another area that can be a source of 
headaches is the stability of high power 
designs. At high power levels, circuits 
tend to become less tolerant of compo­
nent variations and physical layout. It 
may only require a bit of extra induct­
ance here, a little less capacitance there, 
and off she goes! This is not a problem 
for commercial manufacturers, for they 
generally source their components with 
a known tolerance from one supplier. 
But by and large, for home construction 
the low and middle power designs have 
always resulted in fewer grey haired 
constructors.

The facilities offered by past Playmas­
ter designs have naturally been influ­
enced by current audio fashion - rang­
ing from 4-channel simulation, to elabo­
rate FET signal switching. However, re­
gardless of how seductive a trend may 
be, we must consider the value of these 
facilities carefully. An inbuilt spectrum 
analyser may be great for watching 
Bach, but would be of limited use in the 
long term.

Power to the people
It is interesting to note that Playmas­

ter amplifiers in the range of 20 to 40 
watts have been by far the most popular 
over the years. Hundreds of Twin 
Twenty-Five and Forty-Forty amplifiers 

have proven to be both reliable, and 
easy to build. This is more than an indi­
cation of good design, for when it 
comes down to it, few of us really need 
high power amplifiers.

Most of our listening is at an amplifier 
power of a few watts, with any frivolous 
moments easily handled by a 25 watt 
unit. Even the wide dynamic range of a 
Compact Disc (CD) player is not too 
much of a problem, once we learn the 
appropriate volume control setting.

So, experience shows us that normal­
ly, the limited power of a modest ampli­
fier is a small sacrifice, given the bene­
fits in cost and reliability. Granted, the 
well-heeled audio enthusiast may have 
exotic, inefficient loud speakers and lis­
ten at ear shattering levels, but in this 
case the heart of the system is often an 
equally exotic high powered amplifier.

In this context, we should note that 
the traditional technique of measuring 
continuous amplifier power has taken a 
bit of a battering recently. Power is not 
what is seems! The dynamic headroom 
style of testing is considered to be far 
more representative of the available 
power when listening to music. These 
tests are set out in the IHF-A-202 
Standard, and involve a 20 millisecond 
tone burst of +20dB relative to a con­
tinuous 1kHz sine wave, at intervals of 
500 milliseconds.

With the wide dynamic range of un­
compressed CD material, the transient 
power of an amplifier is at least as im­
portant as sheer continuous grunt. After 
all, who spends a relaxing evening lis­
tening to continuous sine waves?

If you are a member of the fraternity 
that delights in shattering windows (or 
loudspeakers!) with sheer output power, 
the solution is not necessarily moving to 
a higher powered amplifier and replac­
ing the speakers. The current trend is 
towards active sub-woofer systems.

Adding a sub-woofer to an existing 
system will vastly increase its effective 
power capability by relieving the main 
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amplifier/speaker combination of the 
low frequencies, where most of the 
musical energy lies. When correctly bal­
anced, such a system is capable of ex­
cellent (if not spectacular!) results. It is 
a neat solution to an upgrading problem 
and has a number of fringe benefits - 
both financial, and physical.

The physical benefits may be seen by 
what you don't see. That is, the original 
system remains unchanged while the 
sub-woofer may be hidden out of sight 
(since the low frequencies are largely 
non-directional), or arranged as a coffee 
table that rattles the cups!

The financial benefits are realised 
when you consider the cost of upgrading 
the existing amplifier/speaker combina­
tion, versus the cost of an additional 
mono amp and sub-woofer box.

So there we have the question of 
power. If we are realistic about the 
common listening levels, use a design 
with reasonable headroom and bear in 
mind that a power upgrade via a sub­
woofer system may be elegant, we have 
a much clearer direction in our ampli­
fier design: for most users, an output 
power of around 30W per channel is 
more than adequate, and the best com­
promise in terms of cost and complex­
ity-

Facilities
Having established some of the gen­

eral design principles for this amplifier, 
we may now turn our attention to the 
more specific features, such as its facili­
ties.

An amplifier's facilities will bear a 
strong relation to its overall cost, be­
cause as with most electronics design, 
the price of the case hardware tends to 
dominate that of the electronics. There­
fore, we have to arrive at a careful bal­
ance between what facilities are truly 
useful, and the overall cost of the unit.

There is a current trend towards an 
extremely spartan appearance in ampli­
fiers; the European designs in particular 
may have little more than a volume 
control and an input selector. However, 
this is more of a fashion consideration 
than financial trimming! The new influ­
ence in selecting amplifier facilities is in 
fact the CD player.

The high quality of CD recordings is 
such that we rarely need to make cor­
rective adjustments to the amplifier's 
frequency response curve. Therefore, 
we may dispense with the traditional 
low and high-pass filters for example, 
and there is continuing debate over the 
need for tone controls and their per­
formance limitations.

The tone control stage may be of little

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,
Digital Electronics for Technicians & Servicemen or Industrial Electronics.
MAKE YOUR MOVE TOWARDS A BRIGHTER 
FUTURE. SEND THE COUPON TODAY.

AN AUSTRALIAN TRADITION

r PLEASE SEND ME FREE, AND WITHOUT OBLIGATION, 
I FULL DETAILS OF THE FOLLOWING COURSE: |

I --------------------------
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I ______________
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1 Sydney, 383 George Street 2000 Tel: 29 2445
। Brisbane, 65 Mary Street 4000 Tef 2213972
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Design considerations

Fig.1: The basic block diagram of our new amplifier. Its features have been chosen as a balance between cost, and 
what is truly useful.

use to a highly accurate CD signal, but 
other signal sources are not so well 
blessed. Correction may be required to 
brighten up a rather dull tape, or to re­
duce the effects of a badly pressed 
record (remember the large black 
discs?). In fact some conditions may re­
quire a little judicious adjustment to 
correct for inadequacies in the loud­
speakers. Of course, there are those 
amongst us who simply adjust for the 
sheer “thump-tizz” factor!

Fortunately, all preferences may be 
catered for by the inclusion of a tone 
defeat or bypass switch, which passes 
the signal directly to the power ampli­
fier rather than via the tone control 
stage. This will also ease the purist's 
conscience by removing any anomalies 
the tone controls may have at their null 
positions.

Another facility included in recent de­
signs is a subsonic filter, which is de­
signed to sharply attenuate any signals 
below about 20Hz. This is a little differ­
ent from the older style of high-pass fil­
ter which had a gentle roll off from a 
higher frequency, and was designed to 
reduce turntable rumble. However, it 
tended to compromise the sound qual­
ity, whereas the lower cut off point and 
steep slope of the subsonic style filter 
can rarely be detected.

This type of filter may be included in 
our design as a permanent feature, by 
carefully choosing the component values 
where any stages are AC coupled. By 
arranging a cutoff point in the range of 
10 to 20Hz, the loudspeakers may actu­
ally survive the CD version of the 1812 
Overture!

Not all traditional facilities are under 
threat. The humble mono switch is still 
extremely useful for all the odd signal 
sources we encounter, such as mono 

televisions and even musical instru­
ments. Also, a headphone socket is 
handy for high quality private listening.

The other peripheral connection we 
may consider is a second set of loud­
speaker sockets. This may be great for 
running your old speakers in another 
room, but on the whole the added cost 
and complications of extra wiring, 
switches and hardware is not really 
worth it for the added versatility.

Inputs
The function of a stereo system has 

slowly changed over the years. Once, it 
may have comprised a turntable, ampli­
fier and speakers only, with little need 
for a wide array of inputs. But current 
systems tend to be more of a composite 
entertainment facility, with the amplifier 
acting as the hub to a variety of signal 
sources.

Nowadays a versatile amplifier should 
provide inputs for a turntable, radio 
tuner, CD player, cassette deck, and an 
auxiliary unit (such as the sound from a 
video player or television). Naturally, 
this could be expanded even further 
with more auxiliary inputs and tape fa­
cilities, but the above list is an effective 
compromise between cost and versatili­
ty-

Another popular input in recent years 
has been a moving-coil pickup facility. 
This requires another pre-amp within 
the amplifier to cater for the moving 
coil's extremely low output voltage. 
Once again, with the focus shifting to­
wards CD players as a primary music 
source, the added expense of this func­
tion is difficult to justify.

Finally, we may see all the inputs and 
facilities of our proposed amplifier sum­
marised in Fig.l, the overall block dia­
gram.

Performance
As well as the amplifier's power, we 

need to consider its noise, distortion 
and overload capabilities. Once again, 
the advent of CD players has changed 
some of the areas under scrutiny, due to 
the high output and quality of CD sig­
nals.

Consider the situation when the tone 
controls are bypassed. The signal is ap­
plied almost directly to the power am­
plifier stage, via minimal electronics. So 
if the signal source is a high quality CD, 
the amplifier's performance tends to be 
limited by the power amp alone. There­
fore, we must consider the power amp's 
noise (and distortion) levels more care­
fully than in previous designs, where the 
pre-amp stages tended to be the limita­
tion.

The other factor of concern is the 
overload capabilities of the early stages 
in the signal chain. A typical driver 
stage may have gain of 6, which would 
yield 12 volts from a rated CD signal of 
2 volts. This has a peak value of about 
16 volts, and may be severely clipped by 
a gain stage. However, providing we 
have a reasonable supply rail (typically 
plus and minus 12 volts), and the vol­
ume control is before these stages, the 
power amp will be the first stage to clip 
when its input level reaches (typically) 
about 1.5 volts.

One of the main challenges of stereo 
amplifier design is to obtain a high per­
formance, yet stable power amplifier 
stage. It must resist thermal runaway at 
high ambient temperatures, and not 
break into oscillation regardless of load 
conditions. To achieve this aim, we 
need to carefully consider the PCB lay­
out, thermal coupling between devices,

Continued on page 145
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KITS KITS KITS
8-Channel IR Remote 
Controller
Just think about the possibilities — remote control for 
your TV, CD, VCR, model railway or even mains powered 
appliances such as lamps, alarms, heaters, the coffee 
perculator... almost anything!

This unit can control up to 8 functions plus mute and up/ 
down! What's more, it allows you to custom build the kit 
to suit your own specific application — construct with all 
functions or just those required. * ^^bh 
Rncaivnr Cat K-3434 * | J f

IR Transmitter ■ ■
For use in conjunction with the IR 
Receiver (K-3434). Housed in 
sturdy plastic case with 
pre-punched and screened panel 
and 12 function buttons. Cat K-3433

$4^95

IR Remote Control Preamp
Full command over your hi-fi system without moving from your chair! The IR Remote Preamp comprises a complete preamp 
in which all functions can be selected by infrared remote control. And it’s loaded with features! Plug it into your existing 
system via the tape monitor loop or use it with a power amp in a new system.

An Incredible array of LEDs give a constant status report on 
the entire system. The bargraph volume display automatically 
indicates bass, treble, balance (up/down) while these
functions are being set. Cat K-4003

s259
Car Alarm UHF Remote Switch
The do-it-yourself way to car alarm convenience. A remote switch for your existing car alarm. Cumbersome keys are now a 
thing of the past with this easy to build kit idea.

The kit consist of a 304MHz receiver, decoder IC and output relay on a single 
PCB which is installed in a compact aluminium case.

The receiver in the DSE kit is small enough to fit on your keyring yet (unlike 
some other kits available) large enough to accomodate all the components easily. 
After installation you can remotely switch your existing car alarm from distances 
up to 40 metres. Kit options include momentary flasher indicator _
and piezo alarm or siren capability for alarm set. Cat K-3256 $ 95

Wireless Stereo Headphone Link
Enjoy high quality sound reproduction on your headphones without messy cables — with the DSE Stereo 
Infrared Headphone link. It saves having your ears ripped off when someone trips over the cable, allows 
you to listen to your favourite program while the rest of the family listens to theirs and it's ideal for anyone 
who’s hard of hearing!
Both the Transmitter and Receiver are packaged in a compact case, which can be held in one hand, so 
they're not going to clutter up the table, television and benchtop. Use it on your stereo, TV... anything!

Futures
• Volume control on both transmitter and receiver • Compact case — 68 x 136 x 26mm (both)
• Screened aluminium front panel • Great range • Suits 32-100 ohm headphones or high efficiency 
speakers • Transmitter power — 12V plug pack • Receiver power — 9V battery • FM stereo transmission.

Transmitter Cat K-4005 aB A
Receiver Cat K-4006 >« “□

TU each

TV Colour Bar & 
Pattern Generator
The serviceperson’s right hand man!
If you’re in the trade, this has to be a cinch to build!
Portable, the pattern generator is powered by a 12 volt AC plug pack 
and provides 8 patterns — colour bars, red/white/black screen, cross­
hatch, vertical/horizontal lines and dot pattern.
Sure better value than ready made models! Cat K-3473 $ | J

WE’VE GOT THE RANGE, WE’VE GOT THE VALUE!
Safety Yellow 3.5 Digit 
with Tr, Diode & 
Continuity plus Battery 
Checking
This one has all the usual ranges, including current to 
10A and resistance to 200 megs, but it also has a 
continuity checker with a fast 100ms response time, a 
diode and transistor checker, plus a battery checker —

conditions. It takes a 
single 9V battery (and 
tells you if it's low!) 
and comes complete 
with a flip-down handle 
that doubles as a 
stand. Cat Q-1445

$7995

Safety Yellow 3.5 Digit 
with Cap, Tr, Diode & 
Continuity
Very similar to our Q-1445 multimeter, with slightly 
different ranges. This one features a capacitance 
checker (2nF to 20uF) in place of the battery check 
ranges, and goes to 20 megohms as its top resistance 
range. Features very high overload protection (at least 
500 volts DC, up to 1200V DC on most ranges), and the 

meter is fuse protected. 
Resolution is very 
respectable 
100uV/100nA, with a 
very fast 300ms cycle 
time. Cat Q-1465

$9050$

E-Z Cable Checker
The name says it all! Every roadie, every band in the world 
needs one of these. Even the amateur sound recordist, club or 
church PA operator — anyone involved in audio cables will find 
the E-Z Check invaluable. Simply plug your cable in — Cannon, 
6.5mm mono or stereo, RCA or BNC — and a series of LEDs tell 
you if it's okay. Imagine the time saving when searching for 
that elusive cable fault. Cat Q-1532

NOW ONLY

LAST 
YEAR’S 
PRICE 
$79

$1995

DÎCi^SMÎTH
ELECTRONICS



Kit teaches basic 
micro interfacing
A new teaching kit for the IBM PC and compatibles has been 
designed by a lecturer at the Queensland Institute of 
Technology, to help science teachers, technicians and 
students in both engineering and science to get ‘hands on’ 
experience with basic microprocessor interfacing techniques.

The kit consists of three main items: 
a buffered interface card (half length) 
for IBM PCs or compatible computers, 
a "proto board" with a bag of compo­
nents for wiring up various experiments, 
and a textbook entitled Computer Inter­
facing Techniques in Science. There's 
also a ribbon cable, to connect between 
the interface card in the computer and 
the proto-board experimental circuits.

The idea is that by using the kit, your 
PC becomes the heart of an educational 
system, which can be used to get first­
hand experience in the various tech­
niques used to interface microprocessors 
to external electronic circuits.

Designer of the kit is John A. Davies, 
a lecturer in Physics at the Queensland 
Institute of Technology (QIT), in Bris­
bane. Mr Davies explains that the cur­
rent kit has evolved from work he first 
started back in the 1970s, producing an 
Electronics for Schools course in con­
junction with the Queensland branch of 
the Science Teachers' Association.

The textbook that forms part of the 
current course actually dates from 1985, 
and talks primarily about 8-bit comput­
ers based on the Z80 - specifically the 
low-cost Sinclair models. However to 
adapt the material for use with the cur­
rent kit and 16-bit IBM compatibles, an 
MS-DOS disc is included. This gives 
additional material describing the use of 
the kit, plus 16-bit versions of most of 
the programs given in the book for use 
with the various experiments.

By the way, the textbook itself was 
actually reviewed in the January 1986 
issue of EA. Co-author with John 
Davies is Dr Paul E. Field, professor of 
Physical Chemistry at Virgina Polytech­
nic Institute and State University, in 
Blacksburg, Virginia. The book was 
published in the USA by Scott, Fores- 
man and Company.

The background assumed by both the 
book and the kit seems to be a reason­
able understanding of both basic elec­
tronics and basic computer operation. 
After an initial introduction to basic 

interfacing concepts, it first provides a 
chapter reviewing basic digital electron­
ics concepts. Like the later chapters this 
includes a series of experiments, to pro­
vide practical insights. In this case the 
experiments don't actually involve the 
computer, just an IC or two on the 
proto-board with other components.

Later chapters deal with microcom­
puter fundamentals, simple input and 
output ports, digital conversions and 
analog conversions. These also have 
experiments, in most cases designed to 
be linked to the computer via the inter­
face cable and card.

The floppy disc provided with the 
book as part of the kit gives 16-bit ver­
sions of the programs required for ex­
periments for the chapters on micro 
fundamentals, simple I/O ports and 
about half of those for the chapter on 
analog conversions. This also seems to 
apply to the components included in the 
kit: there are parts for chapter 2, 3, 4 
and half of the chapter 6 experiments, 
but not those for chapter 5 (digital con­
versions). I gather that the remaining 
programs and components will be avail­
able shortly, on application.

Apart from that, the kit seems well 
thought out, and designed to provide 

good down-to-earth practical insight 
into microprocessor interfacing. Along 
with the half-length interface card, 
which fits into pretty well all normal 
PCs, PC/XTs and PC/ATs, there's a 64 
x 14 proto-board, a ribbon cable with 
37-way D-type and 28-way DIL connec­
tors, to interconnect the two. There's 
also a 28-way DIL socket to mate with 
the cable, a tube of ICs, a small bag of 
components and about 10 lengths of 
hookup wire in assorted colours.

To make it easier to provide the 
experiments with basic input and output 
ports, there's also two small fully wired 
PCB modules - one a simple 8-bit input 
port, with an 8-way dip switch, the 
other a simple 8-bit output port with 
eight LEDs. Both have pins on the 
underside to mate with the proto board 
grid holes.

Overall, the kit should be of consider­
able value to anyone seeking this kind 
of knowledge, including serious hobby­
ists. Interfacing micros to other circuits 
is now almost an essential part of 
anyone's electronics knowledge, coming 
into so many different areas.

The kit is available from Q Search, a 
research and marketing company associ­
ated with the Queensland Institute of 
Technology. The address for ordering is 
GPO Box 2434, Brisbane 4001, or tele­
phone (07) 223 2747. Price of the kit is 
$350, which seems quite reasonable con­
sidering the materials and parts that are 
included. (J.R.) ®
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“CONTROL THE WORLD 
FROM YOUR FINGERTIPS”
Have you ever wanted your computer to 
actually DO things for you, like reading the 
temperature in your greenhouse at 2am or 
running your burglar alarm system just like in 
those Hollywood movies?
Now is your chance to learn to do it yourself 
with our hands-on, step-by-step, tutorial system 
for all IBMs and look-alike computers.
With the system, you receive an Australian 
designed and manufactured IBM interface 
card, an experimenters kit of components, 
tutorial floppy disc and an easy to read “How 
To Do It Yourself’ text written by an Australian 
author.
Cost? : Only $350 for the entire kit.
Where From? : Q SEARCH,

GPO Box 2434
BRISBANE, QLD. 4001 
(07-223 2147)

COLTRONICS
Xuron Micro-Shear

A Step Forward in 
Hand Tool Technology

6 STANLEY STREET, SILVERWATER, NSW 2141 
TELEPHONE (02) 647-1566 FACSIMILE (02) 647-1603 
13/22 BRIDGE STREET, ELTHAM, VICTORIA 3095 
TELEPHONE (03) 439-1411 FACSIMILE (03) 439-2229

FAMOUS MULTIMETERS
University MODEL YF-1100

HIGH PERFORMANCE 
HAND HELD METER

University model mva 22

Supplied 
complete 
with test 
leads, 
battery and 
instructions.

FEATURES:
Large 3V2 digit 12mm LCD display reading to 1999. In-line push 
button switch for function and range selection. Wide viewing angle, 
easily read in bright or low-light conditions. 10 Megohm input 
impedance on both ac and de volt ranges. Battery — 9V (Eveready 
216) with provision for 240V/9V de adaptor. 200mA and 10A ac and 
de ranges, giving 100nA resolution. Auto-polarity and over-range 
indication on all ranges. Ohms ranges protected for 240 Volt ac and 
de operation. All solid state CMOS circuitry for low power 
consumption. 4mm Recessed terminal sockets for absolute safety. 
Diode test facilities — 2.5V with max. test current 100mA. Multi­
coloured, non-glare front label. “Low battery” indication displayed. 
Conventional one hand operation. Unique fold-away bench stand. 
Transistor testing facilities.

University Service Instruments 
New Attractive COLOUR Designs 

the latest Circuitry
• ACCURACY • PERFORMANCE

DIGITAL MULTIMETERS * DEPENDABILITY

FEATURING BOTH 
10AMP ac and de RANGE
Load Current: 150,1.5mA, 150mA
Load Voltage: 3V
Volume level: — 10/0/ + 62 dB
Accuracy: de ±3%, ac ±4% 
Batteries: 1,5V 2pce — 9V 1 pee 
Size: 146 x 97 x 30mm — 260g

UNIVERSITY PATON INSTRUMENTS PTY LTD
OFFICES AT:
SYDNEY: (02) 530644
FAX: (02) 5344002
MELBOURNE: (03) 3705994
BRISBANE: (07) 529611

AGENTS: ACT: (062) 80 4654
WOLLONGONG: (042) 71 3844 NZ: AUCKLAND: 687177
NEWCASTLE: (049) 69 5177 & (049) 69-3122 LOWER HUTT: 694876 
SA: (08) 363 0277 & (08) 212 6235 TAS: (003) 31 9333
WA: (09) 381 4477 & (09) 381 6422 & (002) 34-2811



10MHz TURBO PLUS 
MOTHERBOARD
This 10MHz, no-wait-state board is a 
drop-in replacement for the sluggish 
4.7MHz PC motherboard.
■ 8088-3 running at 10MHz/no wait states
■ Turbo/normal selectable
■ 4 channel DMA ■ 8 expansion slots
■ Keyboard port ■ 640K RAM fitted

8MHz Turbo Motherboard still available at 
new low price. Was $450.00.

NOW ONLY $425
1.2MB/360KB
FLOPPY CONTROLLER
The perfect answer for backing up hard 
disks, archiving etc.
■ Supports both 1.2MB and 360KB drives
■ Fully PC/XT, PC/AT compatible
■ For suitable drive see below

150W SWITCHING 
POWER SUPPLY
Drop-in replacement for IBM PC's puny 
63W supply.
■ Boosts PC to PC/XT specs. Essential to 
run hard discs and other ad-ons on PC.
■ Outputs + 5V/15A, -5V/1A, + 12V/5A, 
— 12V/1A.
■ All cables to disk 
drives, mother­
board etc.

$148

AUSTRALIA'S BEST 
SPEEDUP CARD
Speed up your PC over 7 times with our 
superb new speed-up card.
■ 80286 CPU plus 8088 for complete 
software compatibility
■ Clock rate 6/8MHz (selectable)
■ RAM on-board for disk cache
■ DMA support
■ Socket for 80287 co-processor

MlgA5545 fi

You'll always get a 
better deal at 
Electronic Solutions
1. Everything we sell comes with our 14 day money- 
back guarantee.
2. We only sell top quality products. Brands like NEC and 
Mitsubishi. With Electronic Solutions you know you're 
getting the best!
3. Massive buying power means our prices are the 
lowest in Australia for the same quality goods.
4. Our buying team get the latest products sooner. 
Whether you want an 80386 card, a turbo graphics card 
or the latest EGA card, we've often got it in stock when 
our competitors are just thinking about it.

FLOPPY DISK 
CONTROLLER
Controls up to 4 
360K drives.

XT Style Case with

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
$495

DISK DRIVES
40 Track Mitsubishi.
Very fast track-to-track. 360KB .
DSDD. Lowest price in Australia. $245
1.2MB NEC
Super high density. Superb construction 
and reliability. Works with
1.2MB floppy controller. $275
20MB NEC Hard Disk.
Very fast and super reliable.
Best price in town. $695
Complete with controller. $895

Hinged Lid

Perfect for building 
your own PC.

$95
MEMORY 
512K Ram Card 
Short Slot 
■ 512K RAM installed 
(41256 chips)
■ DIP switches to start address $195
640K Ram Card - 
Short Slot
■ 640K memory installed
■ User selectable from 64K to 640K
■ DIP switches to start address $225

Colour Graphics/Mono 
- Short Slot
This amazing new card drives RGB colour, 
composite colour or a TTL monochrome 
monitor. And it fits in a short slot. Full CGA
support. Can be used as a colour graphics 
card with a monochrome display and still
run all the colour programs. 
The card even cures a* 
the dread colour 'Fi- 
graphics "flicker M 
and snow".

$195 ©



Colour Graphics 
Video Card
■ Suits RGB and composite colour 
monitors
■ Light pen interface
■ Fully CGA compatible
■ 40 x 25 & 80 x 25 (text), 640 x 200 
(mono) and 320 x 200 (colour) $115
Colour Graphics/ 
Printer Adaptor
Attaches to IBM-compatible RGB monitor; 
provides complete compatibility with IBM 
Colour Graphics Adaptor. Equivalent to 
the IBM colour/graphics adaptor with 
additional printer port to replace the video 
port originally supplied by IBM.

Serial RS-232 Card
■ Independent receive clock input
■ 2nd serial port option
■ Full buffering eliminates need
for precise synchronisation $55

NEW PC/XT PRODUCTS 
the power you're searching for!

2.5MB Multifunction

180W AT Power Supply
Suits all IBM PC/AT 
compatibles.

/■■. ■ User selectable
' 115/230V AC input

"Outputs +5V/17A, 
-5V/0.5A, + 12V/7A,

b -12V/0.5A
~ Overload protection

$195.00
■ Cooling fan stops when voltage output 
falls to zero
■ Top quality components used throughout

Enhanced Keyboard suit 
both PC/AT and XT

JUJUJ! J. 
wo Baby AT Case 

$135.00

The finest keyboard on the market.
■ Suits both IBM PC/XT and AT (switchable)
■ Full 101 keys with separate cursor and 
numeric pad
■ Superb key action
■ Lights for caps, num and scroll lock
$145

Parallel Printer Card
■ Standard TTL level ■ Centronics printer 
port, full IBM, EPSON compatible $44

Turbo Mono Graphics/ 
Printer - Short Slot
If you want fast, flicker free scrolling and 
full Hercules compatability, this is it!
Perfect enhancement for 
slow scrolling proorams 
Microsoft 
Word etc.
The ultimate 
monochrome 
graphics card.

$175

■ Floppy disk adaptor, 2 drives DS/DD
■ 1 serial port, 1 parallel port,
1 joystick port ■ Clock/calendar .
with battery backup $1/5

Give your AT a big boost with this superb 
quality, low cost expansion card.
■ One RS232C serial port
■ One parallel printer port 
■ Memory expansion to 2.5MB (OK fitted)
■ Fully PC/AT compatible 
$495.00 

10MHz 
Baby AT 
Motherboard
Ultra high 
performance PC/AT 
motherboard 
outperforms all the 
others. Drop it into 
your existing PC/XT! 
Up to 1 MByte of
RAM on-board (640K fitted) 
■ 80286-8 running at 6/10MHz switchable. 
■ Speed test 11.7 on Norton Utilities 
■ 7 channel DMA for disk and special I/O 
■ 8 expansions slots (6 full AT standard) 
■ On-board battery backup, real time clock 
■ Phoenix ROM BIOS
$945

Suits "Baby AT" motherboard or 10MHz 
PC/XT motherboard.
■ Hinged cover for easy access
■ Keyswitch, reset/turbo buttons, indicators

2MB EMS Memory 
Card for PC/XT or AT
An affordable "Above Board" memory 
card. Fit up to 2MB of high speed RAM (OK 
fitted). At a low introductory price: $495

Multi I/O Card

«

I/O Plus Card
■ Clock calendar with battery backup
■ 1 serial port, 1 parallel port, .
1 joystick port $1.

SUPER SPECIALS
V20 chips................................. $29.00
V30 chips................................. $49.00
NEC Multisync monitor ... $1150.00
TTL Amber Monitor............. $275.00
TTL Green Monitor ................$280.00
256K RAM chips ...................... $7.00

Electronic Solutions
PO Box 426 Gladesville 2111
Phone (02) 427 4422
We accept Bankcard, Mastercard and
VISA. Mail orders our specialty. 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.



Parameters Pty. Ltd. 7394

Move your CRO into the digital age.

Now your analogue CRO can double as a digital 
storage CRO. At a fraction of the price of a new 

’scope. By adding the Thurlby DSA524 digital storage 
adaptor.

The DSA524 connects to virtually any 
conventional CRO with a single cable and turns it into an 
extremely high performance two channel digital storage 
oscilloscope. Alternatively it can be connected to an IBM 
PC or compatible to add features like colour display and 
disk storage of data. As a stand-alone instrument it can 
produce hard copy wafeform plots on a dot-matrix 
printer or optionally on a plotter.

All the instrument's functions can be remotely 
controlled. The adaptor’s internal non-volatile memory 
can store up to 20 (optionally 50) front panel settings and 
up to 5 (optionally 20) waveforms. You can then call 

them up in sequence. So it can act as an automatic test 
system giving both automatic control of front panel 
settings and automatic display of reference waveforms 
for comparison.

Other features include automatic on-screen 
annotation; autoranging sensitivity and sweep rate; 
comprehensive trigger; digital magnification and 
averaging; high speed storage of repetitive 
signals—1GHz equivalent sample rate and 40MHz signal 
bandwidth; high speed capture of single-shot 
events—20MHz sample rate and 5MHz bandwidth at 4 
samples per second; Extended capture of low speed 
events—chart recorder style “roll” mode and timebase 
speeds down to one hour per division.

Call us today for full details of this powerful 
addition to any bench.

Parameters Pty. Ltd.
SYDNEY:
Centrecourt, 25-27 Paul Street North, North Ryde 2113
Tel: (02) 888 8777
Fax: (02) 887 1283

MELBOURNE:
1064 Centre Road, Oakleigh South 3167 
Tel: (03) 575 0222
Fax: (03) 5790622

PERTH:
106 Howe Street, Osborne Park 6017.
Tel: (09) 242 2000
Fax: (09)242 2150

FARWAGI7394

PARAMETERS^

' I PERFECTION IN MEASUREMENT
Insert X817 on Information Feedback Card
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Test & Measuring Feature:

A better way to compensate 
counter timebase oscillators
The performance of crystal oscillators in portable test 
instruments such as frequency counters can be improved 
markedly by ‘mathematical’ compensation for any drift, using 
a microprocessor. The resulting MTCXO has stability virtually 
equivalent to that of an oven-based oscillator, at a fraction of 
the cost and with zero warmup time.

by JAN HERWE and BO LUNDBERT Philips T & M, Kista, Sweden

Long term stability and good ageing 
characteristics are important in the se­
lection of crystals for timebase oscilla­
tors in accurate frequency counters and 
timer/counters. But however good these 
properties, crystal resonance frequency 
is inevitably temperature dependent - 
and characteristics of each crystal are 
different.

A typical uncompensated crystal oscil­
lator for example will have a stability of 
only 10“5 over the range 0 to 50°C. So 
while such units are used in low-cost 
counters, for any increased level of ac­
curacy, some effort has to be made to 
control or compensate for changes in 
the ambient temperature.

An economic approach is provided by 
the analog temperature-compensated 
crystal oscillator (TCXO). In this case, 
an NTC (negative temperature coeffi­
cient) circuit is used to control the out­
put of the oscillator. However, this pro­
vides only a moderate solution - resid­
ual deviations after compensation are in 
the order of 10“6 over a temperature 
range of 0 to 50°C.

More effective is the oven oscillator. 
Frequency stabilisation is obtained here 
by keeping the crystal at a constant 
temperature. This is achieved in prac­
tice by enclosing the crystal, and even 
the oscillator circuitry, in a small oven. 
The oven is maintained at a fixed tem­
perature - for example at 70°C - within 
limits of only .01 to 0.1°C at ambient 
temperature variations of 0 to 50°C. 
Stabilities here can approach typically 
10 7 to 5 x 10“’ for temperature varia­
tions from 0 to 50°C.

However, oven oscillators are expen­
sive, require time to reach operating 
temperature and consume power, mak­

ing them less suitable for portable 
and/or inexpensive instruments.

Philips Test & Measurement has re­
cently come up with a new inexpensive 
approach: the MTCXO, or mathemati­
cally temperature-compensated crystal 
oscillator. This produces results equiva­
lent or close to that of the oven oscilla­
tor - but at a price nearer that of the 
much cheaper TCXO.

The MTCXO functions by measuring 
the temperature dependency of the crys­
tal in each unit, and storing the varia­
tions from the nominal frequency in a 
memory chip. These figures are then 
used by a microcomputer in the end 
equipment to compensate readings by 
measuring the temperature at which 
measurements are made.
Extensive crystal expertise

The crystal’s temperature stability de­
pends critically on the angle of cut from 
the original crystal face and its purity. 
Philips has built up an extensive exper­
tise in this area of the last 20 years and 

The current Philips PM 6660 series of programmable 120MHz/1.1GHz 
frequency meters incorporate an MTCXO in their timebases.

its Elcoma components division is a 
major world supplier of crystals.

As crystal oscillators are used exten­
sively in instrumentation, Philips Test 
and Measurement has become particu­
larly competent in building high stability 
crystal oscillator units. Extensive auto­
mated test facilities, using computers 
with specially developed software to 
analyse measuring data from tested 
crystals, allow thorough checking of all 
individual timebase units.

It is these highly automated facilities 
which are used to measure the tempera­
ture dependency of each MTCXO unit. 
The temperature curve is quantified 
over the range 0 to 60°C with one point 
per degree on average. The resulting 
variation measurement figures are 
placed in a non-volatile EAROM.

In MTCXO operation, measurements 
are made using an inexpensive uncom­
pensated frequency reference. Measur­
ing results are then mathematically com­
pensated by determining the operating 
temperature for each reading and calcu­
lating the reference frequency deviation 
at that temperature.

The calculation is made by a micro­
processor. The calculated compensation 
is derived from the EAROM look-up 
table, individually programmed in the 
factory. Stability is increased further at 
any temperature by using linear interpo­
lation.
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Inside the PM 
6665 frequency 
counter, with 
the MTCXO on 
the small 
vertical PCB at 
upper left, just 
behind the LCD 
display.

Temperature/frequency 
conversion

An effective and accurate way to 
measure the crystal oscillator’s tempera­
ture is by temperature-to-frequency con­
version. This method allows measure­
ment of temperatures with high resolu­
tion and good reproducibility. And the 
counter itself can be used to measure 
the frequency output of the tempera- 
ture-to-frequency converter at no addi­
tional hardware cost.

Fig. 1 shows the basic circuit of a mod­
ern microprocessor-based counter. As 
can be seen, it consists of two main ele­
ments - a one-chip microcomputer and 
high-speed LSI ‘counter on a chip’. 
These two devices are responsible for 
the complete logic and counting func­

tions of the instrument.
The only other elements are the front­

end circuitry, fully integrated display 
system, the oscillator and the EAROM. 
All circuits are linked by a serial bus.

Basic circuit of the MTCXO is shown 
in Fig.2. The temperature of the oscilla­
tor crystal is measured using a thermis­
tor which is a part of a separate ‘tem­
perature’ oscillator. The resulting figure 
is used to select the correct compensa­
tion from the EAROM.

To avoid any ageing problems in the 
temperature-sensing circuit, readings are 
taken with and without the thermistor 
connected. The difference in readings is 
used to determine the crystal tempera­
ture.

As explained earlier, the output of 

the temperature-to-frequency converter 
can then be measured by the counter it­
self. The results are used by the micro­
computer to calculate the frequency 
compensation at the operating tempera­
ture.

The MTCXO is also provided with an 
additional voltage regulator to ensure 
stable operation despite supply voltage 
variations.

Stability achieved
Performance of the MTCXO com­

pares well to oven-based oscillators. 
Typical stability against temperature 
changes from 0 to 50°C is 10“7, whereas 
guaranteed stability is 2 x 10“4.

The result is the provision of a high 
performance timebase for frequency 
counting at much less than oven-based 
oscillator costs. This performance is 
available immediately at switch on - 
and its minimal power consumption ex­
tends field operation on internal battery 
packs.

Initial applications of Philips MTCXO 
is in a range of economical frequency 
counters and timer/counters offering a 
high level of performance for telecom­
munications and general purpose labo­
ratory and field applications. The PM 
6660 series operates to 120MHz as 
standard or 1.1GHz optionally for stand 
alone use or in systems with an optional 
GPIB (IEEE 488/IEC 625) instrument 
bus interface. ®

CAROM STORAGE

STORED FREQUENCY
DEVIATION

0" TO 50"C

MICROPROCESSOR

Fig.2: Basic arrangement used in the MTCXO system. The 
crystal compensation data is stored in the EAROM.

Fig.1: Block diagram of a modern counter with micro 
controller and MTCXO timebase.
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Test & Measuring Feature:

Leader's new LCD-100 
portable DMM/scope
Latest addition to the range of measuring instruments 
produced by Japan's Leader Electronics Corp is the LCD-100, 
a very portable digital multimeter and digital storage 
oscilloscope combination sharing a common LCD display. 
Here's what we found when we checked one out...

Digital storage scopes are fairly com­
plex instruments, and until now they've 
tended to be fairly large and daunting. 
The kind of thing that takes up half 
your bench, and a good few weeks 
learning to drive it properly. I guess 
that's why it came as quite a surprise to 
discover that Leader has managed to fit 
one into a portable case only 226 x 136 
x 38mm - with a digital multimeter 
thrown in for good measure!

The second surprise came when I 
took it out of the case and discovered it 
had only three unobtrusive knobs, a 
modest 16 buttons, a couple of slide 
switches and a slider pot. Nothing at all 
daunting, in fact. Within about 15 
minutes I was driving it like a pro, with 
only a few of those minutes spent read­
ing through the driving manual to find 
out the functions of the few not-so- 
familiar buttons.

It really is an impressive little unit, 
and one that shows ample evidence of 
very thoughtful design.

In a sense the key to the instrument's 
compact portable form is the use of an 
LCD display screen. This has an active 
area of 108 x 38mm, divided into 192 x 
64 pixels overall.

For scope operation, an area of 160 x 
60 pixels is used for the actual wave­
form display, with the further 32-pixel 
wide vertical strip at the left-hand end 
used for display of all main operating 
and measurement parameters. The 
waveform display area is divided into 
four major divisions high and 10 major 
divisions wide, with each major division 
correponding to 10 pixels and measuring 
about 9.7mm (i.e., each pixel is about 
0.97mm square).

When the instrument is switched to 
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operate as a DMM only a central 
15mm-high by 92mm-wide strip of the 
display is used, but this gives very large 
and readable characters and digits. The 
DMM characters and digits use a 
smoothly rounded font, which takes ad­
vantage of the fact that they are each 
formed from a matrix of about 23 x 15 
pixels.

The display has an adjustable contrast 
control (the slider pot mentioned ear­
lier), and can be set for quite good con­
trast at most viewing angles and in most 
normal lighting conditions.

The digital storage scope section of 
the LCD-100 has a signal bandwidth of 
200kHz - not dramatic, to be sure, but 
plenty for a lot of low frequency work 
including audio, power and control en­
gineering applications.

Input sensitivity is lOmV per major 
screen division, with a standard 
lM/30pF input impedance. The usual 
input attenuator provides 11 calibrated 
ranges in 1:2:5 steps, down to 20V per 
division, while the xl/xlO divider probe 
provides an effective further three 
ranges down to 200V/division. The 
vertical input connector is a BNC sock­
et, and there's the usual choice of AC 
or DC input coupling (centre ground).

The horizontal sweep section provides 
a total of 21 sweep ranges, from 5us/- 
division to 20s/division again in 1:2:5 
range steps. Unlike the vertical sensi­
tivity these are not selected via the 
usual rotary switch, but via two ‘Time/- 
Div’ pushbuttons, marked slow and fast. 
Although slightly unfamiliar, this is 
quite convenient as the actual range in 
use is displayed at the side of the dis­
play itself - right at the top left-hand 
corner, in fact. You soon get used to it, 

and it's obviously just as convenient as 
a rotary switch.

In any case apart from the usual 
manual setting of sweep speed, the 
LCD-100 also provides a special ‘Auto 
Range’ button. When this is pressed, 
the instrument will measure the current 
period of the input signal, and automat­
ically select what it regards as the opti­
mum sweep speed for it - i.e., one that 
will display from two to six cycles across 
the display. It will only do this for any 
signal falling into the range from 50Hz - 
200kHz, however; for lower frequencies 
it opts out, and leaves range setting to 
the operator.

Note that this function only operates 
when you deliberately press the Auto 
Range button, and the sweep range 
then stays fixed until you either change 
it manually, or press the button again. 
It doesn't try to adapt the sweep range 
on a continuous basis - which is just as 
well, because if it did you wouldn't 
know where you were!

There are three basic sweep modes, 
all fairly familiar: Auto, Normal and 
Single shot. Auto is the usual free- 
running mode, while Normal and Single 
shot are triggered. The only small dif­
ference here from other scopes is that 
for sweep ranges of 50ms/div and 
slower, the triggering circuitry automati­
cally disables itself and the sweep circuit 
operates in continuous ‘Roll Sweep’ 
mode. To freeze the display it is then 
necessary to press the Hold button.

Otherwise, and on the higher sweep 
ranges, the triggering options are quite 
standard: positive or negative slope se­
lection, an adjustable level control and 
a choice of either internal or external 
triggering. External trigger input is via a 
3.5mm jack socket.

Not surprisingly the less familiar con­
trols are involved with the scope's digi­
tal memory functions. Here there are 
four main buttons, marked ‘Run’, 
‘Hold’, ‘Store’ and ‘Bank’.

The Run button is basically used to 
begin acquiring and displaying input sig-



Outside view of the LCD-100, with a slightly noisy sinewave frozen in memory.

nal data, either continuously in Auto or 
roll sweep modes, or in response to trig­
gering in Normal or Single shot modes. 
So with this button pressed, the scope 
tends to act fairly normally.

It is when the Hold button is pressed 
that the digital memory action becomes 
obvious, because this stops the sampling 
of new data, and simply causes repeti­
tive display of the current set of data in 
the working memory. So the display 
simply ‘freezes’, and will be retained for 
as long as you like - until the instru­
ment is turned off.

Should you want to keep the stored 
data longer than this, it can be stored in 
one of the scope's three battery-backed 
memory banks. This is done using the 
Store button, but only after you've 
called up one of the three memory 
banks using the Bank button. The latter 
is cyclic in its operation, calling up first 
Bl, then B2, then B3, then Bl again 
and so on. As before the bank being 
displayed is indicated at the left of the 
LCD display, so there's no ambiguity.

In fact Leader seems to me to have 
come up with a very simple and logical 
operational approach to the scope's 
digital storage functions. It works just 
as your intuition tells you it should - 
which is just the way things ought to be, 

of course, but somehow it doesn't seem 
to happen all that often!

The other two buttons associated with 
the memory section of the scope share a 
common legend ‘Display Position’, with 
arrows pointing left and right respec­
tively. From an operational point of 
view these work rather like the usual 
horizontal shift knob on a normal 
scope, although in reality there's a 
slight difference.

The LCD-100's working (display) 
memory and three memory banks all 
store 256-word signal samples, whereas 
the LCD screen itself is only capable of 
displaying 160 of these words (160 x 60 
pixels). Normally it is arranged to dis­
play the middle 160 words, but what the 
two Display Position buttons let you do 
is slide the 160-word wide display ‘win­
dow’ either way through the memory, 
to view the normally unseen samples at 
either ‘end’.

So that you can see where you are, 
the display shows a dashed vertical cur­
sor line which indicates the ‘centre’ of 
the memory being displayed. This is 
normally in the centre of the screen as 
well, but moves either way if you use 
the Display Position buttons to slide the 
display window along.

The DMM part of the instrument is 

functionally quite separate from the 
scope section, with its own input con­
nectors: the usual recessed banana 
jacks, on standard 19mm centres.

In fact the circuits of the two parts of 
the LCD-100 are electrically quite iso­
lated from one another. Even the two 
input ‘common’ connections can be con­
nected to points different in potential by 
as much as 1000V peak (DC + AC), so 
it really is as if you have two entirely 
separate instruments. They just share a 
common LCD display, that's all. Quite 
a flexible arrangement when it comes to 
making measurements on complex cir­
cuitry.

The DMM provides voltage and cur­
rent ranges for both DC and AC, along 
with ‘normal’ and ‘low voltage’ resist­
ance ranges - the latter to allow more 
accurate in-circuit measurements around 
at least silicon semiconductor junctions 
(the voltage used is less than 450mV). 
Basic full-scale reading on all ranges is 
3199, making it a kind of slightly unu­
sual but quite practical ‘3-1/2 digit’ 
instrument.

There are only four control buttons, 
three of which set the basic measure­
ment modes: V, il and mA. The fourth 
button selects between AC and DC for 
voltage and current ranges, or between 
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DMMscope
normal and low voltage measurements 
for the ohms ranges. The instrument 
is full auto-ranging, and also has auto 
polarity selection.

For DC voltage measurement there 
are 5 ranges, from 320.OmV to 320.0V 
and with a final reduced range having 
an FSD of 1000V. Rated measurement 
accuracy up to 32V is +/-0.35% +/-3 
digits, falling to +/-0.6% +/-3 digits at 
1000V.

One fewer ranges apply for AC volt­
age, with a most sensitive range of 
3.200V full scale and the highest range 
going to 750.0V. These ranges are rated 
for the frequency range 40 - 500Hz, 
with a rated accuracy of +/-1.0% +1-5 
digits up to 320V, falling to +/-1.2% 
+/-5 digits at 750V.

Single ranges apply for both DC and 
AC current (yes, I know that's repeti­
tive terminology, but it's now accept­
ed). This measures from 0.0mA to 
319.9mA, in both cases. Rated accuracy 
for DC is +/-1.0% and for AC +/- 
1.5%, again +/-3 digits in both cases.

As noted before the DMM display 
uses a horizontal strip along the centre 
of the LCD screen, with well-formed 
digits 15mm high. They're very easy to 
read.

Portable Desoldering Station
A Quality Product from PACE

Coltronics Pty Limited
INC. IN NSW
6 Stanley Street, Auburn, NSW 2144. Telephone (02) 6471566. 
Telex AA26279. Facsimile (02) 6471603
13/22 Bridge Street, Eltham, Victoria 3095. Telephone (03)
4391411. Telex AA26279. Facsimile (03) 439 2229.
K.D. Fisher & Co. SA (08) 2773288

In DMM mode, the LCD-100 has large easy to read digits 15mm high. Contrast 
is somewhat better than this shot suggests.

Power supply for the LCD-100 comes 
in the first instance from no less than 
three different sets of internal batteries. 
The scope and LCD display sections 
mainly run from a set of three AA-size 
NiCad cells, with a further small ‘but­
ton’ NiCad cell used to provide backup 
power for the scope's memory banks. 
This will typically retain data in the 

memory banks for about a month, even 
if the main battery is exhausted.

The DMM circuitry runs not from the 
scope's NiCad battery, but from its own 
pair of AA-size cells. This is presum­
ably necessary as part of the isolation 
between the two sections.

The LCD-100 comes with its own plug 
pack-type mains adaptor/charger, deliv­
ering a nominal 8V DC. This provides 
trickle charging (0.03C) of the main bat­
tery when the unit is operating, or full 
charging (0.1C) when it is not. Nominal 
charging time is 10-15 hours, and the in­
strument will operate for around 2.5 
hours on a charge. When the battery is 
nearing exhaustion the LCD-100 flashes 
a ‘Battery Low!!’ message on the 
screen, to prompt you to reach for the 
charger.

All in all then, the Leader LCD-100 is 
a very neat and businesslike little instru­
ment. It is solidly made, and very 
straightforward to drive. My impression 
is that it should be a great asset for any­
one needing a compact low frequency 
digital storage scope and DMM combi­
nation - particularly field servicing peo­
ple.

The only somewhat sobering aspect 
about it is the price. At $1300 plus tax, 
it's not exactly cheap. But where else 
can you get a digital storage scope and 
DMM combination of any size, for a 
comparable price?

Further details on the Leader LCD- 
100 are available from Australian dis­
tributors AWA Distribution, at Unit C, 
2-8 Lyon Park Road, North Ryde 2113. 
(J.R.) ®



NEW TEK. 
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Test & Measuring Feature:

New digital scope 
has built-in printer
A new digital oscilloscope from BBC-Goerz/Metrawatt extends 
the capabilities of digital image storage and analysis 
considerably, with features including a built-in graphics printer 
and extended bandwidth by means of non-linear interpolation.

by DR J. HEMETSBERGER
Most of the digital oscilloscopes avail­

able on the market today are in effect 
analog oscilloscopes which have been 
converted for digital operation. After 
short intermediate digital storage, the 
signals are transformed back into analog 
signals and processing continues in a 
conventional way.

The new BBC-Goerz/Metrawatt Digi­
talscope SE571 adopts a different ap­
proach, by functioning as a purely digi­
tal instrument. After conversion, further 
processing of the input signals is exclu­
sively digital. Functions possible with 
this concept include numerical averag­
ing, addition, multiplication, interpola­
tion and so on. The digital image gener­
ation on a video display unit with an in­

As well as providing a built-in graphics printer, the SE571 also features 
non-linear interpolation for higher effective bandwidth.

BBC-Goerz/Metrawatt, Vienna, Austria 

ternally generated measuring raster en­
sures a drift free signal display.

As shown in Fig.l, the Digitalscope 
SE571 has replaced the conventional os­
cilloscope circuit by a microprocessor 
system which simulates the oscilloscope 
function. The system consists basically 
of analog and digital inputs, a keyboard 
on the front panel as an input device, 
an optional parallel interface and a 
monitor and graphics printer as output 
device.

There are three function modules 
which work together: the recording cir­
cuit, the control and processing unit 
(CPU) and the output units (monitor, 
graphics printer).

Input amplifiers, A/D converters, a 

fast memory and a time-base controller 
form the recording circuit. The record­
ing bus links the modules together. Ex­
cept when determining the measure­
ment parameters, the recording process 
functions independently of the CPU.

The signals pass to the A/D convert­
ers by way of the input amplifiers. The 
digital data generated therein are ‘shift­
ed’ into the fast memory until the trig­
ger system finally stops the data flow, 
with the result that the signals are 
‘frozen’ in the memories. The recording 
circuit now informs the CPU about the 
newly available data.

As soon as the control program per­
mits, the data are transferred from the 
fast memory by means of direct memory 
access (DMA) - a very fast data trans­
fer process - to the working memory of 
the microprocessor system. When the 
data transfer has ended, the input cir­
cuit is free for new signal acquisition. 
Recording and processing can therefore 
take place in parallel.

Further processing of the data and 
their preparation for display is carried 
out by the CPU (microprocessor sys­
tem). When the processing has ended, 
the data are transferred (also by means 
of DMA) to the video controller during 
the image flyback. The video controller 
operates autonomously, i.e., it displays 
stored signals cyclically until it receives 
new signals from the control unit. When 
hard copies are required, the video sig­
nal is diverted temporarily to the graph­
ics printer.

Hard copies
Although the conventional ‘transient’ 

oscilloscope image offers many advan­
tages, it is frequently required to record 
the signals on paper.

Traditionally, images have been re­
corded by photographing them with the 
oscilloscope camera. Although the in­
stantaneous developing camera reduced 
the difficulty of photographing to an ac­
ceptable level, the cost per exposure is 
still relatively high. A more recent trend
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Fig.l: Block diagram of SE571, showing the main functional sections.

has been to document the signals on ex­
ternal printers. However, such printers 
are unwieldy and printout takes longer.

It is here that the Digitalscope SE571 
comes to the fore: its recording device 
is integrated - there is a very flat graph­
ics printer built in below the screen. 
The printer, which operates quietly and 
quickly, is in a constant state of readi­
ness. Output of an image takes about 
10 seconds.

The high cost per image obtained with 
conventional copying processes and the 
time they require to produce the images 
can usually only be justified when the 
pictures are required for long-term 
documentation.

Hard copies produced with the Digi­
talscope SE571, however, cost very little 
and the graphics printer is so easy to 
use that the print-out of interim signal 
traces can be justified as an aid to 
working. The ‘interim images’ can be 
compared repeatedly with values ob­
tained from measurements currently in 
progress.

The hard copies are, of course, also 
suitable for long-term documentation, 
being scaled and containing the date 
and time of the actual measurement.
SI Interpolation 
for Effective Storage 
Utilisation

The Digitalscope SE571 does more 
with the stored data than conventional 
digital-storage oscilloscopes. Appropri­

ate numerical evaluation of these data 
not only raises the upper frequency 
limit of the signal, but also permits stor­
age of longer signal segments.

This statement sounds paradoxical 
since, according to it, the measured 
data must contain more than is shown 
by their simple graphical display - and 
this is also the case.

With digital signal acquisition, the sig­
nal is sampled periodically, with rela­
tively long ‘measurement gaps’ between 
the individual sampling points. The 
stored data thus represent discrete 
points passed through by the measured 
signal.

The question now is how to recon­
struct the signal trace between these 
points and to find out the real variation 
of the signal.

The answer can be found in the adja­
cent values. The sampling theorem of 
Claude Shannon (1949) provides the 
basis for calculation of the curve be­
tween the discrete points. Providing the 
signal has a limited bandwidth and the 
sample rate is at least double the high­
est frequency contained in the signal, 
this procedure, which is designated 
‘non-linear SI interpolation’, yields the 
most reliable curve between the points. 
The digitising effects require, in contrast 
to theory, that the sample rate be set to 
about 2.5 times the highest signal fre­
quency.

If, when using the Digitalscope 
SE571, the signals are extended along 

the time axis, the discrete points of the 
measured signal will be displayed fur­
ther apart. The Digitalscope SE571 in­
terpolates the signal shape between 
these points. Two methods of interpola­
tion are possible:
- Linear interpolation
- Non-linear SI interpolation

In the case of linear interpolation, a 
straight line connects adjacent discrete 
points (Fig.2). Linear interpolation is 
the simplest method of interpolation 
and is recommended for use with signals 
which change abruptly (e.g., square­
wave signals).

For sinusoidal signals, the non-linear 
SI interpolation yields better results. 
Here, the original signal shape between 
the discrete points is determined numer­
ically. And non-linear SI interpolation 
makes far better use of the memory 
content: reconstruction of a sine curve 
with linear interpolation requires about 
ten points per cycle, whereas the non­
linear SI interpolation yields the same 
result for only about 2.5 points per 
cycle. As less memory is required per 
signal cycle, longer signal segments can 
be stored. Put differently, linear inter­
polation requires ten sampling points 
for the acquisition of one signal cycle, 
while non-linear SI interpolation re­
quires the same number of sampling 
points for the acquisition of about four 
cycles. In other words, the ‘bandwidth’ 
has been increased.

The two types of interpolation possi-
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Digital scope
ble with the Digitalscope SE571 are not 
limited to 'frozen' signals, but may also 
be used by the instrument for ‘live’ sig­
nal display.
Eight-channel 
logic analyser

The capabilities of the Digitalscope 
SE571 are not limited to the acquisition 
of analog signals; the instrument is also 
an eight-channel logic analyser with a 
sample rate of 25MHz. Triggering can 
be initiated by a sequence of logical 
states of the digital data in the logic 
channels. The triggering word is pro­
grammable.

Soft-Disc Storage
The Digitalscope SE571 has a non- 

volative data memory. If it is switched 
on again some time later, the instru­
ment settings will be the same as when 
it was switched off. Similarly, stored sig­
nals are also preserved when the instru­
ment is switched off.

The instrument also features a large 
reference memory - the ‘soft disc’. This 
is another non-volatile memory, but 
with a capacity of ten complete instru-

ment settings. The measured data are 
also stored.

The Digitalscope SE571 was de­
veloped with easy operation in mind. 
There are no tedious menu commands, 
no multiple functions, but instead a 
clear, easily understood operating con­
cept. The user sits down in front of the 
instrument and operates it in the same 
way as he would a traditional analog 
oscilloscope.

By taking over the measuring func­
tion, the SE571 enables the user to con­
centrate on the measurement problem 
at hand. One press of the ‘Auto’ button 
and the input signals are displayed, one 
press of the ‘Print’ button and the sig­
nals are available in black and white.

Measurement systems are becoming 
increasingly automated - a trend which 
the Digitalscope SE571 takes full ac­
count of; an optional IEEE 488 inter­
face can be used for remote control of 
the instrument and for data transfer.

The Digitalscope SE571 is a future- 
oriented, multi-purpose measuring in­
strument offering performance charac­
teristics beyond the ordinary.

Further information on the instrument 
is available from Kent Instruments 
(Australia), PO Box 333, Caringbah 
NSW 2229 or phone (02) 525 2811.

Fig.2: Display of signals using both 
linear and non-linear interpolation 
techniques.

Video card
Continued from page 93
take care not to bend any when you're 
passing them through the PCB holes. 
They're pretty well all needed, and 
removing the socket later to rescue one 
could be very difficult!

You can then add the DIP switch as­
sembly, at the top left of the card look­
ing from the component side. Note that 
the ‘off’ sides of the switches should be 
on the lower side, nearest RI.

Then add the DB-9 connector, first 
passing its pins through the holes ip the 
PCB and then screwing it to the card 
before soldering them. After this you 
can screw it to the rear panel/mounting 
strip.

The light pen connector strip can also 
be mounted at this stage, by soldering 
its tails to the board. Then the final 
stage of the soldering operations is to fit 
the two clock oscillator modules, Y1 
and Y2. The 16.257MHz module goes 
in the Y1 position, and the 20.000MHz 
module is Y2. Note that these modules 
have one square corner on the base 
flange, with the other three corners 
rounded. The correct orientation for the 
modules is with the square corners to 
the upper left, looking at the compo­

nent side of the card and with the edge 
connector at the bottom.

Finally you can plug the ICs into their 
sockets. Take special care with U6, of 
course, as it's the most expensive. Make 
sure its chamfered corner is orientated 
towards the upper left (i.e., towards 
C8), before you plug it in.

Using it
Your multi-mode video display adap­

tor card should now be complete.
There's only one adjustment to be 

made, before you plug it into your sys­
tem. That's to set up the DIP switches.

SW1 and SW2 are set up to suit your 
video monitor. If this is a standard 
IBM-compatible RGB colour monitor, 
set the two switches both off for normal 
CGA operation. On the other hand if 
you have a standard IBM-compatible 
monochrome monitor, set SW1 on and 
SW2 off for normal MDA operation.

If you have a special hi-res RGB co­
lour monitor capable of running at the 
25kHz scanning rate (perhaps as well as 
the normal CGA rate of 15.750kHz), 
ypu'll be able to set SW1 off and SW2 
on, to take advantage of the 72C81's 
special ‘hi-def’ CGA-compatible mode.

The only time you'd need to set both 
SW1 and SW2 on together is to tempo­

rarily disable the card, when another 
display adaptor is being used.

SW3 will normally be left in the off 
(0) position, to suit the majority of IBM 
and compatible computers. The only 
time it should be set to the on (1) posi­
tion is when the card is to be used in 
NCR machines.

DIP switch SW4 is not connected.
In most cases there won't be any need 

for special programming when the card 
is used, because it emulates the stand­
ard CGA or MDA/HGA. The same 
tends to apply even when the hi-def co­
lour mode is used (with a suitable moni­
tor), as this appears to the BIOS and 
other software as a standard CGA.

The only need for special program­
ming will be if you need to be able to 
flip the CGMA between its various 
modes, during program operation. This 
involves a good grasp of 8086/88/286 
assembly level programming, and is be­
yond the present article. So if you do 
need to go further, I suggest you get a 
copy of the 72C81 data sheets and ap­
plication notes from Energy Control.

Apart from this, it will normally be a 
matter of plugging it into your comput­
er, connecting up your monitor, turning 
everything on, loading your desired pro­
gram, and watching the pretty pictures! ©
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LOOK! PROFESSIONAL 
MINI-SCOPE

Ideal for lab or tool kit, the OK 
hand-held oscilloscope is packed 

with full size features.

• 10 MHz Band width
• 12 sensitivity ranges.
• 21 timebase ranges.
• Vertical sensitivity 10 mV/div to 50 V/div.
• Coupling modes: AC, DC, TV line, TV frame.
• All adjustments include calibration circuit.

Easy to set up, 
ultra clear to read

Available only from:

ELECTRONIC DEVELOPMENT 
SALES PTY. UNITED
92 CHANDOS STREET ST LEONARDS 
NSW 2065 AUSTRALIA
TELEPHONES 438 2500
FAX 438 3804
TELEX AA 25963 EDSAUS

u VARTA Positively the 
Battery Experts

VARTA NICAD 
RE-CHARGEABLE
The professional quality 
battery for the frequent 
user, resulting from 
exhaustive research, 
sophisticated product 
development and 
high-tech production. 
Recharges up to 1000 
times. This is the 
economical alternative

RSH 1.8
150 RS

for constant long lasting
RSH 4

VIC: 150 Buckhurst St. Sth Melbourne 3205. (03) 690-4911. Telex: Adeal AA 37011.
NSW: 405 Sussex St. Sydney 2000. (02) 211-0422
QLD: (07) 299-6992. S.A. (08) 258-5865.
WA: (09)279-8811.

trouble free operation.

Distributed '



Test & Measuring Feature:

New T & M Products

Precision counting 
scales

Computronics International has 
released the range of Techko electronic 
precision scales in Australia. Available 
in both counting and non-counting ver­
sions, these quality instruments provide 
very economical answers to many 
weighing and counting applications.

Full scale indication ranges from as 
low as 100 grams up to as much as 
10,000kg with a resolution of better 
than 1/10000.

The fully CMOS microprocessor cir­
cuitry allows battery operation, making 
the scales portable and ideally suited for 
stocktakes, counting of small parts in 
manufacturing, retail and wholesale 
packaging. Based on a temperature 
compensated quad strain gauged single 
point load cell, accuracy is within +/—1 
digit.

Digital tare and auto zero tracking 
makes for very simple operation. Digi­
tally calibrated, the scales feature non 
volatile memory and a four digit LCD 
display.

For more information contact Compu­
tronics, 31 Kensington Street, East 
Perth 6000 or phone (09) 221 2121.

32-ch analysing 
recorder

Yokogawa has recently released a 
new 32 channel Analysing Recorder. 
The model AR3200 is an all-in-one digi-

tal waveform analyser which digitally 
measures and records waveforms on up 
to 32 channels.

The unit features a large memory of 
10M bytes and is very suitable for lab­
oratories and equipment/machine testing 
plants.

Applications are wide - voltage, cur­
rent, temperature, vibration, displace­
ment, pressure and sound in the electri­
cal equipment, machinery and automo­
bile fields.

Further information is available from 
Parameters, 25-27 Paul Street North, 
North Ryde 2113 or phone (02) 
888 8777.

Digital thermometer
The Jumo hand-held, fast response 

digital thermometer type TDAT/TDAW 
is a convenient pocket size instrument 
with very fast response for checking 
measurements on surfaces, in liquids, 
gases and loose materials.

It uses precision thermocouples to 
DIN43710 or resistance thermometer 
probes to DIN43760, which can be in­
terchanged ensure rapid adaption to dif­
ferent applications.

The instrument comes in a neat plas­
tic high impact strength black housing 
148x79x38mm, with weight of 250g in­
cluding battery.

Versions with LED or LCD display 

are available depending on the type of 
battery used (i.e., rechargeable or dis­
posable).

Temperature ranges from -100°C to 
+800°C are well within the capability of 
this Jumo product, which is manufac­
tured in West Germany.

For further details contact Crusader 
Electronic Components, 73-81 Princes 
Highway, St Peters 2044 or phone (02) 
516 3655.

Microwave network 
analyser

The new HP 8720A network analyser 
is an integrated measurement system 
that measures magnitude, phase and 
group delay of transmission, as well as 
reflection coefficients of electrical net­
works over the frequency range of 
130MHz to 20GHz. All system compo­
nents - including a swept synthesised 
source, receiver, display and test set - 
are packaged into a single 27cm high 
(10.5") unit.

By integrating the system, HP not 
only has lowered the price, but simpli­
fied installation that now consists of 
simply connecting the analyser to a 
power source. In addition to the HP 
8720A, all that is needed to make a 
measurement are test-port return cables 
and a calibration kit.

For further information contact Hew­
lett-Packard Australia, 31-41 Joseph 
Street, Blackburn 3130 or phone (03) 
895 2895.

Lab analysis software
Analog Devices’ plug-in data acquisi­

tion boards for the IBM PC work with 
UnkelScope application software to per­
form laboratory analysis. UnkelScope, 
developed by Unkel Software, Inc (Lex-
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ington, MA) is available directly from 
Analog Devices distributor Parameters.

UnkelScope, a data acquisition and 
analysis package for the laboratory, pro­
vides data analysis and oscilloscope 
functions. The package operates with 
Analog Devices’ RTI-800 analog input 
board and RTI-815 multifunction board. 
The RTI-800 features 16 analog input 
channels, 16 digital I/O channels and 3 
frequency/timer channels. The RTI-815 
offers the same features along with 2 
analog output channels.

For further information contact 
Parameters, PO Box 261, North Ryde 
2113 or phone (02) 888 8777.

Humidity/temperature 
meter

TPS has released the new model 
LC83 digital Humidity/Temperature 
meter.

The lightweight, portable meter has a 
low power drain LCD for ease of read­
ing even in direct sunlight. The 
humidity sensor uses a high precision, 
thin-film capacitance sensor for fast, 
accurate response and is independant of 
air movement past the probe. The tem­
perature sensor is a solid state silicon 
type.

The ranges are 0 to 100% Relative 
Humidity (RH) and 0 to 60°C, making 
it suitable for use in nurseries, glass 
houses, air conditioning maintenance 
and any other application where an ac­
curate measurement of temperature or 
relative humidity is required.

Further details from TPS, 4 Jamberoo 
Street, Springwood 4127 or phone (07) 
290 0400.

100MHz scopes 
with auto setup

The Tektronix 2245Á and 2246A 
PaceSetter oscilloscopes are the first 
100MHz scopes to offer cursors, read­
out and automatic setup. Additionally, 
the 2246A allows users to store/recall up 
to 20 front panel setups, making it an 
ideal scope for repetitive testing or ser­
vice applications.

Tektronix’ aim in introducing the 
PaceSetters is to bring easy-to-use, au­
tomated features to everyone from high 
tech industrial users to students and 
hobbyists.

Both oscilloscopes feature auto setup 
of the front panel. This means that time 
usually spent turning knobs for new 
waveform setups is saved. The user sim­
ply pushes a button and the instrument 
automatically sets itself up and displays 
the waveform.

Time/voltage measurements are con­
venient as well. The 2245A has cursors 
and a CRT readout for easy reading 
and measurement of time/voltage data. 
The 2246A goes one step further with 
‘smart’ cursors that automatically follow 
changes in the voltage, trigger, and 
ground level of the displayed waveform. 
This means easy setup of single shot 
triggering, peak voltage and DC meas­
urements.

Both scopes offer 100MHz capabilities 
that can make high-speed measurements 
from four channels, two of which are 
optimised for logic signals. They have 
horizontal and vertical accuracy of 2% 
to assure precise measurements and a 
sensitivity of 2mV for capturing low- 
level signals.

Further information from Tektronix 
Australia, 80 Waterloo Road, North 
Ryde 2113. Phone (02) 888 7066.

PCB short finder
The SF-110 from OK Industries is 

claimed to be one of the most unusual 
products on the market today, it allows 
the user to find shorts in PC boards and 
other circuits literally in seconds.

Simply follow the suspect trace with

the shortfinder.
If there is a short the SF-110 will emit 

a tone, which will increase in frequency 
as you approach the short. The SF-llO’s 
response is exponential, giving the 
operator greater resolution in the criti­
cal area close to the short.

The unique ‘zero intercept response’ 
curve guarantees accurate response to 
true shorts while rejecting false shorts 
such as high leakage currents and ca­
pacitor resonances.

The SF-110 never requires calibration 
or maintenance, and is battery powered 
for complete portability.

Further information from Electronic 
Development Sales, 92 Chandos Street, 
St Leonards 2065 or phone (02) 
438 2500.

Low cost uP testers
Elmeasco Instruments announces the 

introduction of a family of compact, 
powerful, inexpensive digital testers for 
stand-alone troubleshooting of micro- 
processor-based products and systems.

The Fluke 90 Series is a self-contained 
testing device that clips onto the pro­
cessor in the Unit Under Test (UUT), 
including soldered-in microprocessors. It 
does not emulate the processor in the 
UUT, but instead ‘cycle steals’ and 
overdrives the control and bus lines to 
exercise and test the circuitry. This al­
lows the UUT to continue to run and 
operate normally while diagnostics are 
being executed, which facilitates testing 
for intermittent problems.

The 90 Series is pre-programmed with 
a battery of tests that find UUT prob­
lems quickly, including the powerful 
QuickTrace probe test. Quicktrace au­
tomatically identifies and displays un­
known nodes and allows bus lines to be 
tracked through the UUT.

For more information contact 
Elmeasco Instruments, PO Box 30, 
Concord 2137 or phone (02) 736 2137.
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Harmonic analyser
Electricity authorities are placing in­

creasing emphasis on the effect of their 
industrial users equipment on the qual­
ity of supply. With the introduction of 
DC drive motors and similar thyristor 
controlled equipment there is a require­
ment for AC harmonic analysis.

Tech-Rentals now offer the Elcontrol 
SV1 harmonic analyser which will ac­
cept current or voltage inputs. The fre­
quency range is from 40 to 3400Hz and 

the highest sensitivity is 0.5%. The 
analyser includes a printer which may 
be set to record harmonics which ex­
ceed a preset threshold. The values are 
displayed as percentages and voltages 
together with the value of the funda­
mental.

For current analysis clamp-on current 
transformers are provided up to a value 
of 3000 amps. The instrument is port­
able having a weight of 4kg.

For further information contact Tech- 
Rentals in Melbourne on (03) 879 2266, 
or Sydney (02) 763 2066.

Handheld logic analyser
The ‘LogicBridge 136’ is a new con­

cept in logic analysers. Handheld and 
battery powered, it places digital wave­
form analysis in the palm of your hand.

The unit performs as an intelligent 
3-channel logic problem yet it is also 
able to store and display waveforms like 
a logic analyser. Basically it is a dedi­
cated logic instrument for those in­
volved in the design, repair or mainten­
ance of digital electronic circuits and 
equipment.

Fast waveforms can be easily identi­
fied by taking a ‘logical snapshot’. Not 
only can this save hours of lab work, 
but with such a facility, data can be re­

trieved from memories for later review 
and analysis.

The waveforms are viewed and mea­
sured on a custom high resolution LED 
display which simulates binary level 
signal/channel traces as displayed on a 
logic analyser’s CRT. The effective real 
time bandwidth of the Model 136 is 
10MHz, but the glitch catcher function 
allows for the capture of pulses down to 
50 nanoseconds.

Further details from Emona Instru­
ments, 86 Parramatta Road, Camper­
down 2050, or phone (02) 519 3933.

]]| RONAN mmal The X86 Calibrator.
The Ronan Model X86 Calibrator is a two-in- 

one instrument which allows calibration 
and measurement of process signals used in in­
dustrial instrumentation or various electronic test 
circuits. It comes with an attractive carrying 
case, two sets of test leads, a modular battery 
charger and an instruction and operating manual. 
A National Bureau of Standards Certificate of
Traceability is also provided.

Optional features of the X86 Calibrator
include thermocouple ICE point reference
junction adapaters and frequency to voltage/

voltage to frequency adapters.

A <3>
Factory 
Mutual 
approved 
intrinsically 
safe version 
is also 
available.

4% Digit
Display for Input

Power ON/OFF

Input Type and 
Range Select

Output Type and 
Range Select

Battery Charger 
Jack Also Allows 

Operation from an 
AC Source for 

Most Output 
Signals

Ohms and Volts
Input Jacks

2-Wire Transmitter 
Simulator Jacks

mA Input Jacks

4V2 Digit
Display for Output

Zero/Step-up/
Stepdown Output 
Level Selector 
Switches

Switches for 
Storing, Recalling 
or Scanning the 4 
Programmable 
Output Levels

Resistance 
Output Course 
and Fine Adjust­
ments with Switch 
to Display Resis­
tance Ouput Value 
on Input Display

Ohms and Voltage 
Output Jacks

mA Output Jacks

Ronan Engineering (Aust.) Pty. Ltd. Unit 10, 8 Leighton Place, Hornsby, N.S.W Australia 2077 (02) 477-7344 FAX (02) 477 6151

Representatives: NSW (North): Milex Pty. Ltd. (049) 694544 • QLD: Instrument and Industrial Technologies Pty. Ltd. (075) 963 699 
SA: Warren Cooper (08) 3819618 • TAS: Instrument Services of Tasmania Pty. Ltd. (003) 430344 

VIC: Hanco Technical Service Pty. Ltd. (03) 7933947 • WA: Flow Measurement Services (09) 3906263

116 ELECTRONICS Australia, June 1988



Solar powered 
pH meter

A compact solar powered pH meter 
has been introduced by Extech Instru­
ments.

The pocket sized meter features a 
large 14" LCD display and a replaceable 
electrode with Im of cable that makes it 
easy to immerse in any solution. The 
electrode is terminated with a miniature 
BNC connector. It also features calibra­
tion, slope and temperature adjustment 
screws to maximise accuracy of 0.02pH 
and resolution to O.OlpH.

The solar pH meter is powered by 
average laboratory or outdoor light 
conditions, eliminating the inconven­
ience of buying or replacing batteries. 
The complete kit includes the solar pH 
meter, a rugged polymer bodied combi­
nation pH/reference electrode, and 
foam padded pouch carrying case.

For further details contact Australian 
Measurement & Control, PO Box 216, 
Port Melbourne 3207.

Data analysis 
for those 

more interested 
in research than 

computers.

ON COURSE 
PCB DRILLING 

WITH 
HI DRILL 

ENTRY/BACKING SHEET

•EQUALTOLCOA 
• LOWER COST

HI-DAP 

IM
Pty Limited 

31 Smith Road 
Springvale Vic. 3170 

Telephone: (03) 547 2477 
Fax: (03) 562 3930

Now you can analyse, manipulate and display 
experimental data without needing programming 
skills. The easiest to use and the most sophisticated 
data analysis programs are now available for 
Datataker - the world’s most versatile logger.

Decipher
The terminal, graphing, reporting and file 

handling program specially for Datataker. One to 800 
channels of digital and analogue information can be 
individually allocated and monitored with ease. 
Decipher includes bar charts, histograms trend plots, 
cross plots, reports, keystroke macros and many 
more features. $195

Labtech Notebook
The world’s leading software for 

sophisticated analysis and control now customised 
for Datataker. $995.

Datataker
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.

Write or call for your descriptive brochure today. 
54 analogue and digital channels for $2195.

Data Electronics 
46 Vàdhurst Drive, 
Boronia 3155 
Tel (03) 801 1277. 
Fax: (03) 800 3241.
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Portable calibrator
Ronan Engineering provides a port­

able calibrator which allows simultane­
ous indication of input and output 
values. The X86 portable calibrator can 
both supply and measure signals such as 
thermocouple, frequency, volts, milli­
volts, milliamps and ohms.

Pushbutton selection of range and 
value is combined with a sequential re­
call ability, allowing four automatically 
programmable step changes in output 
values. This feature is very useful for in- 
circuit testing and for remote signal 
verification.

Specifications stipulate 10 microvolt 
resolution on lOOmV input range, with 
an accuracy of 0.01% of range 
+1-0.02% of reading. Input to output 
isolation is rated at 300V RMS.

Further information is available from 
Ronan Engineering, Unit 10, 8 Leigh­
ton Place, Hornsby 2077 or phone (02) 
477 7344.

Cellular option for 
FM1200 CSM

IFR Systems has announced the re­
lease of a cellular option for its popular 

FM1200 series communications service 
monitor.

The new facility has been designed to 
utilise the AMPs system used in Austra­
lia % and handles all necessary testing 
procedures in either automatic or 
manual modes.

Further information on the new 
FM1200 cellular option can be obtained 
from Vicom offices throughout Austra­
lia or by phoning (03) 690 9399.

Dual trace 60MHz 
oscilloscope

The Leader LBO-2060 is a delayed 
sweep dual-trace CRT readout oscillo­
scope that operates at 60MHz/5mV.

The instrument simplifies waveform 
observation by displaying various con­
trol settings, such as VOLTS/DIV and 
TIME/DIV, on the CRT as well as dis­
playing numeric readings of waveform 
amplitudes and periods using a cursor 
function.

Major features include:
• 150mm rectangular CRT with internal 
graticule and 12kV acceleration voltage.
• One-touch selection of 500uV/div

(5MHz bandwidth)
• X 10 MAG, sweep rates expandable 
up to 5ns/div, and 60MHz waveform 
display in three cycles.
• ALT TRIG function to obtain stable 
waveforms of two asynchronous signals.

Further information is available from 
AWA Distribution, Unit C, 2-8 Lyon 
Park Road, North Ryde 2113.

HV AC tester
The Rod-L M100/M500 Series of AC 

Hipot Test Instruments is intended for 
production, receiving inspection and 
laboratory applications. Each instru­
ment in the series performs safe and ef­
ficient testing, and in full compliance to 
UL, VDE, BSI, CSA and other stand­
ards.

The test cycle is fully automatic. Both 
the voltage ramp and test time are 
easily programmed by setting potenti­
ometers. Two different ramp/test time 
combinations are selectable by a front­
panel switch. This allows testing to two 
different test requirements without re­
calibrations.

All control circuitry is solid state and 
enables the M100/M500 to shutdown the 
high voltage and to discharge the device 
under test in 2 milliseconds at the end 
of every test - pass or fail.

For further information contact 
Maceys’s Electrical Accessories, 8/9 
Foamcrest Avenue, Newport 2106.

Contract PCB Assembly
Most up-to-date 

manufacturing methods 
from prototype 
to production

DUET 
ELECTRONICS 

414 St. Georges Road 
Thornbury 3071. 

(03) 484 4420
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ELECTRONIC BROKERS 
AUSTRALASIA 

TEST 
EQUIPMENT

Australia’s largest range of 
secondhand:

OrCAD A CUT ABOVE THE BEST
OrCAD/SDT The advanced SCHEMATIC CAPTURE package 
Now combines with OrCAD/VST the DIGITAL SIMULATOR

Ulis powerful combination now gives you the ability to 
"electronically breadboard" your design on your work desk

OrCAD/VST Features

Hewlett Packard 
Tektronix 
Marconi 
Solartron 
Boontoon 
BWD 

Bruel & Kjaer

14,000+ Gate capacity
50 Channels (signal or buses) 
10,000 events per second (8MHz AT) 
Selectable sampling times
Plus many other facilities

OrCAD/SDT features

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 
of valves, coaxial connectors and 
test accessories. Repairs and 
service to all makes and models.

Over 3700 
Unlimited

unique library parts 
level hierarchy

Powerful Keyboard macros
Netlisting & post processing utilities
Variable size Text
On Line parts browsing
Graphics entry of library parts

Design and Simulate at your Desk

All types of equipment bought 
and sold.

WE TRADE ALSO!
Agents of T.G.L. spectrum 

analysers.

POR 

counter 

QA

QB

QC

QD

0/P UBA 

0/P U8B

Calabration facilities available. 
Screened room and Vibration 

measurement systems for hire.

o 
SwsTim* = 4500

1500 3000

Cut out and mail Today

We will send you a FREE Demo disk and Literature

Communication equipment, 
Scanners, Mobile Phones and 

accessories, Ham gear.

AGENTS FOR ALL ICOM EQUIPMENT
Name
Title
Company

Telephone

Prometheus Software Developments Pty Ltd 
191 Riversdale Road Hawthorn

Telephone: 819 6088 Fax: 819 6085

Cnr. Barry Rd, and Brunsdon St 
BAYSWATER, VIC.

(enter from Brunsdon St) 
TELEPHONE (03) 729 0455 
Mobile Phone 018 312 203
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Getting started
This is the first appearance of a new regular column in EA, 
designed to provide both interesting reading and useful 
reference information for anyone interested in the fascinating 
(and rapidly growing) hobby of collecting and restoring old 
radios. The column will be conducted by well-known and very 
experienced NZ collector Peter Lankshear, and here's Peter's 
opening introduction:

It is with great pleasure that I have 
accepted EA’s invitation to host a 
monthly Vintage Radio column. My 
credentials are that I belong to the gen­
eration that grew up with radio, and 
from a very early age I found electron­
ics an absorbing hobby. Later, I became 
one of those fortunate few who make a 
career of their hobby, and after a work­
ing lifetime, my interest is still with 
electronics, especially early radio.

From its earliest days, radio has had a 
strong hobby element, and vintage 
radio, in which there is a widespread 
and growing interest, is a natural exten­
sion.

The aim of this column is to provide 
information and communication for col­
lectors, historians, restorers, in fact, 
anyone interested in any aspects of the 
pre-semiconductor era of electronics.

One of the great merits of vintage 
radio as a hobby is its wide range of dis­
ciplines. Among the practical subjects I 
hope to cover are collecting, servicing, 
restoring, cabinet repairs, displaying 
and rebuilding or making of compo­
nents. Historical topics will include peo­
ple, organisations, models and develop­
ments. There are very knowledgeable 
collectors who only collect valves, for 
example. One of my own favourite sub­
jects is analysis of the design and engi­
neering that went into valve radios.

Naturally, I will endeavour to present 
topics of general interest, but the wide 
range of experience amongst readers of 
EA does mean that there will be times, 
hopefully infrequently, when an article 
cannot have universal appeal. This type 
of column is two way. Any feedback 

from readers will be valued because it 
will enable me to find out which topics 
are of the greatest interest. There is a 
lot about the Australian scene that I as 
a New Zealander would like to learn 
about. For example, I would like to 
have more information as to which 
American and British receivers were 
commonly sold in Australia.

The widespread appreciation of techo- 
logical artifacts is a relatively new phe­
nomenon. Yesterday I observed the 
reaction of a group of teenage girls 
when a restored 1925 open tourer car 
drove past. I heard remarks such as 
“neat” and “I’d love to have one like 
that.” Their parents at the same age 
would not have wanted to have been 
seen dead in such an old “bomb”.

Fortunately, early radio equipment is 
now widely recognised as worthy of 
preservation. A decade ago, when the 
writer first began to take a serious inter­
est in vintage radio, the few enthusiasts 
involved were generally older people 
who had been associated with electron­
ics in some way, and there was a con­
cern that the technology would die with 
their generation. Happily, it seems now 
that this will not be the case. I am very 
encouraged by the increasing number of 
young people who are becoming in­
creasingly involved in our hobby, and 
are mastering what to them are ancient 
techniques.

Inevitably, some misconceptions have 
arisen. I have lost count of the number 
of times I had been told that “you can’t 
get valves today”, or “no one can repair 
radios today”. Both of these statements 
have been fostered by an industry very 

involved in the “planned obsolescence” 
philosophy. Valves are still surprisingly 
plentiful, and whilst repair of valve 
radios is not commercially viable, in­
creasing numbers of enthusiasts are 
learning the necessary skills.

An interesting concept of valve radios 
has developed. Invariably, the remark is 
made “Ah, yes, valve radios had a 
much better tone than these plastic 
transistors”. Nostalgia does help, but of 
course the real reason for the improved 
sound was ample audio power feeding a 
large speaker.

Be that as it may, we have the unu­
sual situation of an old technology being 
regarded by the layperson as being su­
perior to its successor. It is rare to find 
an indifferent attitude to older receiv­
ers. Whilst there can be an ambivalence 
to collections of old bottles or postage 
stamps, radios are regarded quite differ­
ently. Radio has been for half a century 
or more, a central part of households. 
Along with television, it occupies a spe­
cial place in family life. Older people, 
when seeing a display of early sets will 
say “We had one like that” and the 
younger generation will say something 
like “My grandmother had one of 
those”. Somehow, I can’t imagine a col­
lection of washing machines or early 
lawnmowers creating the same, enthu­
siasm!

An increasing number of people who 
have no intention of becoming collec­
tors are having the old family radio, or 
one that they have acquired, refur­
bished. Hopefully this column will be of 
help to them as well as the serious en­
thusiast.

Collecting
Interest in vintage radio is not con­

fined to collecting receivers. Some read­
ers will be interested in old books, 
magazines and data. Valve collecting 
can be absorbing, whilst one local col­
lector here in New Zealand has a large 
collection of headphones. Others do not 
have the space or the inclination to pos­
sess equipment, but many do - and be 
warned, the subject can be additive.
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Collections can start in many ways. 
Some years ago, a friend of mine, who 
now owns a fine and large display, 
found an old Crosley receiver which had 
been dumped and even had weeds 
growing through it. With some knowl­
edge of cabinet making, and wanting 
something to do, he took it home and 
restored the tired old cabinet to its for­
mer glory. Then he located another, 
and another. By then he was hooked. 
He learned to service the electronics, 
and now, not only does he have a sepa­
rate building housing his collection, but 
he supplements his retirement pension 
by repairing valve radios.

Other collections have started by the 
finding of a radio at a garage sale or in 
a shed. My own collection started when 
on impulse I purchased a 1930 Majestic 
TRF console from an auction room. It 
looked so good when it was cleaned up 
that I put it in my office, and it has 
proved an “ice breaker” for visitors.

Where to find them
I can only speak from experience of 

hunting for radios in New Zealand, but 
I imagine that the situation is much the 
same in Australia. Advertisements in 
the newspaper Wanted columns are not 
particularly helpful. If you do turn 
something up, there can be some pretty 
wild ideas about values.

Second hand shops in country towns 
are a good starting place, but don’t ex­
pect superb models at giveaway prices. 
Keep an eye on auction rooms. If no 
other collector is bidding you may get a 
good radio at a reasonable price. Unfor­
tunately, some antique dealers are 
beginning to take an interest and can 
drive prices up. Garage sales and farm 
sheds are also good places.

I have found the most rewarding ap­
proach is to let it be known to friends 
and relatives that you are in the collect­
ing business. You may not get instant 
results, but it is surprising what turns up 
when you least expect it.

Finally, join one of the Vintage Radio 
Societies where there is often wheeling 
and dealing. If secretaries of societies 
would write to me courtesy of EA 
about their organisation, I would be 
pleased to publish details.

Here are two that I do know about: 
Historial Radio Society of Australia, 
Cl- Rex Wales,
24 Park Lane, Mt. Waverley, 
Victoria 3149, Australia.
New Zealand Vintage Radio Soc. 
C/- Bryan Marsh,
20 Rimu Road, Mangere Bridge, 
Auckland, New Zealand.

Part of the author’s own collection of vintage receivers.

What to collect
At first the newcomer tends to grab 

everything that comes his way. This is 
not unique to radio of course; after a 
while experience brings discernment and 
his (or her) choices become more selec­
tive.

But what is collectable? I suppose 
that it is anything that appeals and can 
be accommodated is eligible. Even 
some of the early transistorised radios 
are now 30 years old.

Age is not the only criterion for col­
lectability. Originally, rarity, novelty, 
innovation, appearance, market leader­
ship, performance and advanced design 
are also desirable characteristics, but 
then so are just plain ordinariness, per­
sonal association or because you like it.

One thing is clear, monetary value 
has little relationship to desirability. 
Fortunately, vintage radio does not 
have a little black book of prices. Each 
transaction is a stand alone, and be­
tween collectors, swapping rather than 
trading is very common.

Be cautious
A word of caution to the new collec­

tor who might be tempted to pay out 
good money for a radio: be sure of 
what you are buying. A couple of per­
sonal examples will hopefully show that 
care is necessary.

On holiday, I was visiting a well 
known “stately home” which does have 
many priceless treasures and artifacts. 
In fact the trustees pride themselves on 
the authenticity of their collection. I 
was most impressed by a beautiful 
HMV radiogram of the early thirties. 
Externally, it was in mint condition. 
The custodian told me the family had 
purchased it new and that it had been 
overhauled by an expert a few years 
ago. As the tour party moved on, I 
took a quick look at the rear. The 

“overhaul” comprised of an amateurish 
aluminium chassis fitted out with much 
later noval valves, utterly ruining the 
value of the set as a collectors item.

On the other side of the Tasman, I 
was visiting a friend on Queensland’s 
Gold Coast. Knowing my interest, she 
insisted that I should admire a “lovely 
old radio” in a nearby home. Sure 
enough, it was an impressive 1931 RCA 
tallboy console. Thoughts of shipping 
costs crossed my mind as I turned the 
set around. However, I had to tactfully 
try and conceal my disgust when the 
chassis came into view. The valves, in­
stead of being classic 24A’s and 27’s, 
had been changed to much more mod­
ern octals! Most experienced collectors 
have similar horror stories to tell.

If you are confronted with an appar­
ently valuable veteran, check its au­
thenticity very carefully, and if you 
have any doubts, get advice or try and 
do some research. Be suspicious, and 
take nothing at its face value. Of 
course, it can be a challenge to 
“demodify” a set, but such activities 
aren’t recommended for the novice.

The limitations of storage space can 
be encountered surprisingly quickly. 
Even mantel radios take up a deceptive 
amount of room, and the average work­
shop, garage or den soon becomes 
filled. Locations around the house for 
discrete storage of a few sets are lim­
ited. The most tolerant of housewives is 
likely to object to more than one con­
sole, handsome as they may be, in the 
living room. Ingenuity overcomes many 
problems, and more than one collector 
has traded his car for a smaller model 
when his collection overflowed into the 
garage!

In later articles, I hope to describe 
some collections and display methods, 
but meanwhile, may I suggest that you 
scout about and locate some of those 
receivers. ®
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Books & literature

Occam programming
A TUTORIAL INTRODUCTION TO 
OCCAM PROGRAMMING, by Dick 
Fountain and David May. Published by 
BSP Professional Books, 1987. Soft 
covers, 235 x 153mm, 108 pages. ISBN 0 
632 01847 X. Recommended retail price 
$32.95.

In case you haven’t heard of Occam, 
it’s a programming language which was 
developed to cope with the special re­
quirements of parallel or ‘concurrent’ 
computing systems - where things hap­
pen at the same time, rather than 
sequentially. Needless to say parallel 
computers do require a rather different 
kind of programming than traditional 
‘do this-then this-then this’ Von Neu­
mann computers.

Just why a new programming lan­
guage for parallel programming was 
named after William of Occam, the 
14th-century originator of the famous 
philosophical Razor, I've never seen ex­
plained. I can only guess that perhaps it 
was because the developers thought it 
was the simplest possible solution to a 
ticklish programming problem.

The authors of this introduction to 
Occam the language are well qualified. 
Dick Fountain is a well-known UK au­
thor on computers and software, and 
UK correspondent for Byte magazine, 
while David May is Transputer architec­
ture manager at INMOS, the UK com­
pany which developed both the Trans­
puter array computing element (specifi­
cally intended for parallel computing), 
and himself one of the designers of 
Occam.

In this book they've produced an ac­
cessible introduction to this fairly eso­
teric language. It doesn't assume exten­
sive knowledge of either other high- 

level computing languages, or 
assembly/machine code programming - 
just a familiarity with the general con­
cepts of computing.

This being the case, it should be of in­
terest and value to anyone seeking to 
gain a grasp of this emerging new area 
within computing. Especially engineers 
who find themselves asked to develop 
projects based on Transputer arrays!

The review copy came from Blackwell 
Scientific Publications, 107 Barry Street, 
Carlton, Victoria. (J.R.)

Data for hobbyists
ELECTRONIC HOBBYISTS HAND­
BOOK, by R.A. Penfold. Published by 
Bernard Babani, 1987 (BP233). Soft 
covers, 264 x 195mm, 88 pages. ISBN 0 
85934 178 X. Recommended retail price 
$16.00.

R.A. Penfold is well known in the 
UK electronics industry, having written 
many books and articles over the years. 
In this new book he has brought to­
gether a lot of basic reference data, de­
signed to be of particular value to the 
hobbyist or student just starting out.

There's all sorts of useful stuff, from 
resistor and capacitor colour codes to 
connections for the common RS-232C 
and Centronics printer ports on per­
sonal computers. Along the way you 
also find things like CMOS and TTL IC 
pinouts, standard power supply circuits, 
circuit symbols, op-amp data and con­
figurations, data on transistors, FETs 
and other semiconductors (including 
base connections), useful circuits, the 
Morse code, amateur radio abbrevia­
tions, the Q and SINPO codes, and so 
on. All handy stuff, and brought to­

gether in a compact reference.
Although it's written nominally for 

the UK market, there's very little that 
doesn't apply to the Australian or NZ 
situation. In fact the only items I could 
find were listings of the amateur and 
CB band frequencies, which are a little 
different from those here.

In short, a book that should be partic­
ularly useful for the hobbyist's reference 
shelf - especially if you’re fairly new to 
electronics. At the quoted price of 
$16.00 it seems good value.

The review copy came from Federal 
Marketing, which is offering it to EA 
readers via its mail-order service - see 
the advertisement elsewhere in this 
issue. (J.R.)

Audio servicing guide
AUDIO AMPLIFIER FAULT-FINDING 
CHART, by Chas. E.Miller. Published 
by Bernard Babani, 1987 (BP120). Soft 
covers, 179 x 121mm, folds out to 640 x 
450mm. ISBN 0 85934 095 3. Recom­
mended retail price $4.00.

Not really a book, this one, but 
something that should actually be of 
more use - especially for newcomers to 
electronics, and servicing in particular. 
Basically it's designed to help track 
down faults in amplifiers, and fix them 
once you've done so. The author is ap­
parently an audio repair technician of 
many years' standing, and has based the 
chart on his considerable experience.

Basically all you have to do is choose 
which kind of fault you have, and then 
follow the arrows. The chart then leads 
you step by step, to check out the vari­
ous possibilities in logical fashion.

In places the chart itself may seem a 
little cryptic, but there's a long guide to 
its use down the side, which makes 
most things quite clear. My impression 
is that it will be found of considerable 
use by anyone who hasn't done much 
servicing, especially on audio amps. 
And it's scarcely expensive!

The review copy came from Federal 
Marketing, which is offering the book 
to EA readers via its mail-order service 
- see the advertisement elsewhere in 
this issue. (J.R.) ®
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ROD IRVING ELECTRONICS^ 
HAVE A VAST RANGE OF 
ELECTRONIC COMPONENTS
ECONOMY ROTARY 
SWITCHES
Cat. No. Description 
S13021 1 pol 2-12 pos
S13022 2 pol 2-6 pos
S13033 4 pol 2-3 pos.
S13035 3 pol 2-4 pos.

Price 
$1.95 
$1.95 
$1.95 
$1.95

QUALITY 5mm LEDS
Cat. No. Col.

$3.00 $2.50
P10964 3 PIN LINE FEMALE
$4.50 $3.90
Pl 0966 3 PIN CHASIS FEMALE

10+ 100 +

high

1-99
IN4148 Small signal Cat. Z10135
3e 2 Vai 2e
IN4004 400V 1A Cat.ZWW7
4c

Size Desc.
AA 450 mA.H $2.95 $2.75 $2.50

$9.95 $9.50 $8.95

$2.95

$1.20

100 +
Z10191 $1.95 $1.75 $1.50

HORWOOD ALUMINIUM

III

$500 plus

5K 
10K 
20K 
50K 
100K

R14100
R14110
R14120
R14130
R14140

Cat.No. 
Z10180

$5.00
$7.50

$10.00
$12.50

• In-line instalation 
• 12V boosts 100% 
Cat A12073

C 1.2 A H.
D 1.2 AH

12 WAY TERMINAL
BLOCKS
P18050 240V 10AMP
P18052 240V 15AMP

ELECTRET MIC 
INSERTS

s for easy board insertion

Dimensions:
Overall: 63mm across. 5mm
LEDs: 10x5mmx 1mm

1-9
Normally $7 95

DIODE SPECIALS 
We have millions of diodes 

in stock!

10+ 100 +

NICADS!
Save a fortune on expensive 
throw away batteries with these 
quality Nicads and Rechargers!

Cat S12500 
1-9

100+ 1000

$2.00 
S3.00

Cat.No 1-9 10

008 335757 TO
LL FR

EE M
AILO

R
D

ER H
O

TLIN
E FO

R C
R

ED
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R
D
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S!!

HIGH INTENSITY 
RED LED BAR GRAPH

1-9
$2.95

10+
$2.75 QUALITY 3mm LEDS

cat. no. Col. 100+

3V2C 3c

ECONOMY 
TRANSFORMERS
2155 240V 6-15V1A 
Cat. M12155 $9.95
2156 240V 6-15V 2A 
Cat M12156 $14.95
2840 240V 9V CT 
Cat M12840 $5.95

10 +

$13.95

$4.95
2851 240V 12-6V CT 150mA
Cat M12851 $5.95 $5.50
2860 240V 15V CT 250mA
Cat. M12860 $5.95 $4.95
6672 240V 15-30V 1A tapped 
Cat.M16672 $14.95 $13.95

THIS MONTH ONLY!

10 AMP RELAY

W HIGH INTENSITY 
RED LED DISPLAYS

(Available in Common Cathode 
and Common Anode)

Dimensions:
Overall: 12.7mm across. 19mm high
Display 12 7mm(H) x 7 3mm(W)
Segment Width 1 2mm 
Brightness 3400 ucd. IF =10mA
COMMON CATHODE:
Pin 1 Segment E Pin 6 Segment B
Pin 2 Segment D Pin 7 Segment A
Pin3CC Pin 8CC
Pin 4 Segment C Pin 9 Segment F 
Pin 5 Segment Dp Pm 10 Segment G
Cat.No 1-9 10+ 100+
Z10190 $1.95 $1.75 $1.50

SPECTROL 64Y
MULTI TURN TRIMPOTS

Cat No. Descnption 1-9 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

Z10140 Red $0.15 $0.12 $0.10 
Z10141 Grn $0.20 $0.15 $0.12 
Z10143Ylw $0.20 $0.15 $0.12 
Zl0145Ora $0.20 $0.15 W.12

Z10150 Red $0.10 $0.09 $0.08
Z10151 Grn $0.15 $0.12 $0.10
Z10152Ylw $0.15 $0.12 $0.10

10mm JUMBO LED’s
210155 Red ... $1.00 $0.90
Z10156 Green $1.00 $0.90
Z10157 Yellow $1.00 $0 90

10+
$1.00

100 +
$0.90 COMMON ANODE:

Pin 1 Segment E Pin 6 Segment B
Pin 2 Segment D Pin 7 Segment A
Pin3CA Pm 8CA
Pin 4 Segmente Pin 9 Segment F
Pin 5 Segment Dp Pin 10 Segment G

10 TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
V4” shaft.
Equiv (Bourns 3540S. Beckman 
7256)
Dials to suit 16-1-11, 18-1-11,

CONNECTORS

P10960 3 PIN LINE MALE
$3.90 .........................$3.50
P10962 3 PIN CHASIS MALE

$4.95 $3.95

XENON/STROBE TUBES
As used in projects or as 
replacements
Cat. S14050

TRIGGER 
TRANSFORMERS

Cat. M10104 $“

UTILITY BOXES
Plastic boxes with aluminium tops, 
and available in four sizes Very 
popular for projects and very

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

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

ecconomical'
H10101 150x90x50mm 
H10102 195x113x60mm 
H10103 130x68x41mm 
H10105 83x54x28mm 
H10110 120x65x38mm
H10112 120x65x38mm 
(Metal too)

KEY SWITCHES

10+ 25 +1-9 $4.95ea $4.25ea $3.95ea$3.95

SPDT 12V Coil, 240V (S14114) 
19 10 —

CAR ANTENNA BOOSTER

$7.95

$4.95
100 +

$3.75

$1.95 
$1.95

10+
$9.50

$ 
$ 
$ 
$ 
$ 
$

3.25
4.50
2.75
1.95
2.95
2.95

RELAY AND BASE
Can carry 10A at 28V DC or 5A at 
240V AC Supplies with Chassis 
Mounting Socket with screw 
terminals Great for school projects 
and demonstrations, switching DC 
power supplies, central circuits and 
with contacts parallel up to 20A can 
be switched
CatS14074 Normally $8.95

SPECIAL $6.95

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 (Prices may vary .

RECHARGEABLE 12V
GELL BATTERIES
Leakproof and in 3 convenient 
sizes, these long service life 
batteries are ideal for burgular 
systems, emergency lighting or as a 
computer backup power supply 
Ideal for many power needs
Cat S15029 12V 1.2 AH $17.50
Cat. S15031 12V 2.6 AH $32.50
Cat S15033 12V 4.5 AH $39.50

NEW COLOUR KNOBS!
Standard metric fluted shaft with 
□lack dot marker and available in six 
different colours!
Dimensions 17-2mm high

12-8mm top diameter, 
17mm bottom diameter

Cat.No. Colour 1-9 10+
H10070 Black $0.75 $0.65
H10071 Blue ..... $0.75 $0.65
H10072 Green $0.75 $0.65
H10073 Grey..... $0.75 $0.65
H10074 Red $0.75 $0.65
H10075 Yellow $0.75 $0.65

PANEL METERS 
GALORE!
We have a great range of panel

BELL WIRE
Red and white twisted 
Conductors: 2 x 1 strand 0.17mm 
Sheath: O.D. 2 x 1 35mm
Cat W 
1-9 rolls 
$19.00/m

10+ rolla
$17.50/m

meters at 
Cat.No.
□10500
Q10502 
Q10504
Q10510
□10518
□10520 
Q10525
Q10530
□10533
□10535
□10538 
Q10540
Q10550

great prices!
Description 

MU45 0-1mA 
MU45 50-0/50uA 
MU45 0-1 OOuA 
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 
MU65.0-1 OOuA

Price
12.50
12.50
12.50
12 50
12.50
12.50
12.50

Q10560 MU65Ò-20V

14.95
16.95
16 95
16.95
16.95

BRAND NEW FANS
Quality, new tans tor use in power 
amps, computers, hotspot cooling etc 
Anywhere you need plenty of air 
240V 45/S' Cat T12461 $14.95 
115V 45/®" Cat T12463 $14.95 
240V 31/2" Cat. T12465 $14.95 
115V 3^/2" Cat. T12467 $14.95 
10 + fans (mixed) only $10 each!

FAN GUARDS TO SUIT 
45/8" Cat. T12471 $3.95
3'^2" Cat T12475 $3.95

CASES
H10382 3x4x2 inches 
H10383 3x4x3 inches 
H10384 3x4x4 inches 
H10385 3 x 4 x 5 inches 
H10386 3x4x6 inches 
H10387 3x4x7 inches 
H10388 3 x 4 x 8 inches
H10389 3x4x9 inches 
H103903x4x Winches

$ 
$ 
$ 
$ 
$ 
$

5.50 
6.50
7.50 
7.95 
8.50 
9.50

$10.50 
$10.95 
$11.95

MAILORDER
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

WIRE WRAP 
IC SOCKETS

These quality 3 level wire wrap 
sockets are tin-plated phosphor 
bronze.
Cat.No. Description 1-9 10 *
P10579 8 pin $1.50 $1.40
P10580 14 pin $1.85 $1.70
P10585 16 pin $1.95 $1.80
P10587 18 pin $1.95 $1.80
P10590 20 pin $2.95 $2.70
P10592 22 pin $2.95 $2.70
P10594 24 pin $3.95 $3.50
P10596 28 pin $3.95 $3.50
P10598 40 pin $4 95 $4.50

SPECTROL MULTIDIALS
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An introduction to hifi ■ Part 19

Amplifiers & 
loudspeakers by NEVILLE WILLIAMS

Impedance ■ power rating - sensitivity - 
basics • baffling - wide-range concepts.
In the preceding chapters, amplifiers have been considered 
mainly with respect to the source signals which need to be 
selected and processed. But the load to which the amplified 
signal must be fed is also important, and this chapter opens 
with a discussion of the relationship between a power 
amplifier and the associated loudspeaker system.

There are many facets to this rela­
tionship, some relatively routine, others 
more complex.

For example, in setting up a hifi sys­
tem, it is wise to allocate carefully 
expenditure on the respective items, 
especially avoiding the situation where, 
having selected an over-pretentious am­
plifier, it becomes necessary to settle for 
an unduly modest (el cheapo?) loud­
speaker system.

If there has to be a compromise, it is 
generally better to err in the other di­
rection if only because, these days, it is 
easier to realise adequate performance 
figures from a modestly priced amplifier 
than it is from modestly priced and 
specified loudspeaker components - 
drivers, dividing network and enclosure.

But price and performance notwith­
standing, the basic electrical specifica­
tions of a loudspeaker system must be 
compatible with those of the amplifier 
with which it is to be associated.

A few years back, amplifiers were 
commonly designed and specified by the 
manufacturers to operate into a load 
(i.e. loudspeaker) impedance of ‘not 
less than 8 ohms’ or ‘8 ohms minimum’ 
- being therefore suitable for use with 
any of the then available 8-ohm or 16- 
ohm loudspeaker systems.

These days, most amplifiers are de­
signed to operate into a minimum load 
of 4 ohms, with most present-day loud­

speaker systems presenting a nominal 
impedance of 4 ohms or 8 ohms.

For maximum power transfer, the 
loudspeaker system should present an 
impedance equal to the lowest figure for 
which the amplifier is rated. In most 
cases, this would be 4 ohms although, in 
practice, 8-ohm systems are widely used 
with 4-ohm amplifiers with little discern­
able difference under normal listening 
conditions - typically a loss of 1 to 2dB 
in measured power output.

In fact, with 4-ohm amplifiers fitted 
with Main/Remote loudspeaker switch­
ing, there is a possible advantage in 
deliberately choosing 8-ohm loudspeak­
ers. If and when extra loudspeakers are 
installed, both Main and Remote units 
can be operated simultaneously without 
stressing the amplifier, the two 8-ohm 
systems presenting a nett parallel im­
pedance of 4-ohms.

(The subject of loudspeaker imped­
ance will be examined in greater detail 
at a later stage, with special reference 
to the likely difference between its 
‘nominal’ and actual value).

Power handling
Another performance rating which 

warrants mention at this point is the 
power handling capability of a loud­
speaker system - a rating that would 
seem to be no less basic than imped­
ance. In the context of domestic hifi, 

however, it is anything but precise, 
being little more than a guide figure.

It is normally quoted in watts, but 
should not be taken to mean that the 
system in question can be relied upon to 
handle any prolonged continuous signal 
at the stated power level, without exhib­
iting mechanical or thermal overload. 
Much would depend on the frequency 
and/or waveform of the signal and, at 
the bass end of the spectrum, the ade­
quacy of the baffle system - a matter 
which has yet to be discussed.

For domestic hifi loudspeakers, the 
power handling capacity is more likely 
to relate to the maximum undistorted 
input power level of ordinary speech 
and music, referred to as ‘IPM’ or inte­
grated program material. While hifi 
loudspeaker systems should certainly be 
capable of handling the rated IPM level 
without risk of physical damage, most 
are rated more conservatively on their 
ability to handle it without exhibiting 
subjectively obvious distortion.

On this basis, it is reasonable to sug­
gest that the power rating of a loud­
speaker system should be at least equal 
to that of the amplifier to which it is 
connected. However, it also suggests 
that a pair of 50W watt loudspeakers 
would be in no immediate danger of 
damage or burn out, if coupled to a 
60+60W stereo amplifier - provided the 
amplifier was operated within its normal 
power rating.

In fact, in his now historic book 
‘Loudspeakers’, G.A. Briggs of Wharfe- 
dale suggests (p.15) that it is not unrea­
sonable to select a modestly rated loud­
speaker system, provided it is demon­
strably able to produce the maximum 
level of clean sound likely to be re­
quired in the particular listening envi­
ronment. Nor is there any objection to
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Selected from our files, this now historic picture from A&R dramatises better 
than most the contrast between large, medium and miniature loudspeaker 
systems.
using it with a more generously rated 
amplifier - provided the level is not 
pushed beyond the sound pressure level 
actually required.

The point is often made in other lit­
erature that hifi loudspeakers are at less 
risk from large amplifiers, sensibly oper­
ated, than from small amplifiers allowed 
to run into sustained overload. The 
stated reason is that overload conditions 
generate abnormal transient levels, 
which particularly endanger tweeters.

Ratings notwithstanding, however, 
loudspeaker systems are always at some 
risk from higher-powered solid-state 
amplifiers (e.g. 50+50W or more) 
which are inadvertently operated under 
conditions of gross overload or instabil­
ity, or due to a malfunction which might 
place a large DC potential across the 
voice coils. It is for this reason that fast­
acting protective circuitry of one kind or 
another is often included in the ampli­
fier, or installed externally, to protect 
both the output stage and the loud­
speakers.

Sensitivity

Yet another important parameter of 
loudspeaker systems is their sensitivity, 
or the efficiency with which they con­
vert or ‘transduce’ the electrical energy 
delivered by the amplifier into acoustic 
energy, or sound. The more efficient a 
given loudspeaker system, the lower the 
power required from the associated am­
plifier to produce the required sound 
pressure level in the listening room.

An ideal loudspeaker would be 100% 
efficient, producing one watt of acoustic 
power for every watt of audio drive. 
For reasons that will become apparent 
later, the efficiency of practical loud­
speakers is much lower than this. In 
fact, for a domestic cone type dynamic 
(moving coil) driver, a figure of 5-10% 
would be nearer the mark. That means 
only 50 to 100 milliwatts of acoustic 
power are produced for every watt of 
drive from the associated amplifier.

To measure and express efficiency or 
sensitivity, the most common approach 

is to set up the loudspeaker or system 
to be tested in an anechoic (echo-free) 
chamber or something approaching free 
space. It is then fed with a 400Hz tone 
or, better still, a ‘pink noise’ (modified 
white noise) signal at a drive power 
level of 1 watt. The acoustic output is 
measured by means of a calibrated mi­
crophone set up on axis 1 metre from 
the front face of the system, the result­
ant figure being expressed as the SPL 
(sound pressure level) in dB produced 
for 1 watt of electrical input.

While the exact reading may be influ­
enced by various secondary factors, the 
convention allows loudspeakers to be 
directly compared, at least in broad 
terms. In so doing, however, one must 
be alert for possible discrepancies - for 
example, in the placement of the micro­
phone at 0.5 or 2 metres away instead 
of 1 metre.

(An alternative approach, adopted by 
some manufacturers, is to quote the 
drive power needed to produce a speci­
fied SPL at 1 metre spacing, usually 
96dB. The figures can be converted to 
the above convention by working out 
the dB relationship of the required 
drive to 1 watt and subtracting that 
number of dB from 96).

Typical figures
A few very large and very heavy 

loudspeaker systems used by rock and 
pop groups boast a sensitivity of lOOdB 
or more (e.g. the JBL El30 has 105dB, 
as featured inEA, Jan.'81). While such 
units are very expensive to buy and/or 
replace if damaged, they are neverthe­
less a better investment for a pop group 
than the much larger (huge ?) amplifiers 
that would be needed to drive less 
sensitive loudspeakers for equivalent 
acoustic output.

The JBL E130, for example, can han­
dle 300W of audio drive. For the same 
acoustic output, the drive power would 
need to be doubled for every 3dB re­
duction in effective sensitivity of alter­
native drivers: 600W for 102dB; 1200W 
for 99dB and so on!

It is neither necessary nor practical to 
use such bulky and highly specified 
drivers for domestic hifi equipment but, 
while the sensitivity and power figures 
are of a quite different order, the same 
basic consideration applies: the lower 
the sensitivity of the loudspeaker system 
selected, the greater the drive power re­
quired from the amplifier for a given 
sound pressure level in the listening 
room.

In the context of domestic hifi, the 
30cm Wharfedales, Goodmans, Amer­
ican Jensens and de-luxe Australian
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Rolas of the mono era were regarded as 
more efficient than most, with a sensi­
tivity of something over 90dB.

While the occasional large and expen­
sive modern system may equal or better 
this figure (e.g. Technics' huge SB- 
10,000, in EA Nov.'80, p.32) most pre­
sent-day floor model stereo loudspeaker 
systems are 85dB or more (e.g. the 
B&W 801 illustrated on the same page).

The long-running KEF-104 series was 
rated at 12.5W of pink-noise drive for 
an SPL of 96dB at 1 metre - the alter­
native method of rating. Reducing the 
drive from 12.5W to 1W would be 
equivalent to a power reduction of lldB, 
which would bring the SPL down to the 
same 85dB, as for the B&W system.

For reasons which will be explained 
later, progressively smaller hifi systems 
tend to fall below this again, in some 
cases to around 80dB.

For example, the Australian-made 
Audiosound 8025 system reviewed in 
EA for January '86 combines small di­
mensions and wide response with a 
rated sensitivity of 84dB - 2.83V RMS 
across 8 ohms. While this would not 
necessarily indicate either inferior or su­
perior sound to that of its less sensitive 
‘bookshelf’ competitors, it would cer­
tainly be easier to drive.

Amplifier power
A couple of typical figures will serve 

to illustrate the bearing all this has on 
amplifier power ratings.

At the end of the valve era, a typical 
hifi enthusiast - the writer, for example 
- may well have been using a 17+17W 
ultralinear stereo amplifier driving a 

pair of generously baffled 30cm twin­
cone Wharfedale, Goodmans, Rolas, 
etc. In a large listening room (70-90 
cu.m.) the sound pressure level avail­
able from such a combination was nor­
mally ample, if not downright uncom­
fortable.

To obtain the same SPL in a similar 
listening room from a pair of modern 
semi-compact (less cumbersome?) high- 
performance multi-driver systems, the 
amplifier power would need to be in­
creased by 5 or 6dB (3 to 4 times) to 
compensate for the likely reduction in 
sensitivity.

On this basis, a modern 60+60W 
solid-state amplifier, with good head­
room for loud passages, as mentioned in 
the last article, makes no more than 
good sense for the present-day hifi en­
thusiast, maintaining the status quo - 
with a bit to spare.

If available and affordable, a higher 
rated power output can be regaided as 
a bonus. Not to provide a higher level 
of sound, as such, but to reduce the risk 
of overload and the possible clipping of 
the transient peaks which are preserved

Fig.1: The 
frequency 
response of a 
typical old-time 
magnetic horn 
loudspeaker - 
horrendous 
enough, without 
even 
considering the 
accompanying 
distortion.

by some modern recordings - by com­
pact discs in particular.

Loudspeaker basics
The vast majority of present-day do­

mestic loudspeaker systems use one or 
more ‘dynamic’ drivers - a name given 
to moving coil loudspeakers in the late 
'20s to distinguish them from the older 
style ‘magnetic’ horn and cone loud­
speakers. (By way of interest, Fig.1 
shows the frequency response of a horn 
speaker from the mid '20s).

Fig.2, reproduced by permission from 
‘More About Loudspeakers’ by G.A. 
Briggs, is a section drawing of a typical 
large moving coil driver, involving a 
die-cast housing, steel faceplate, back­
plate and centre polepiece, assembled 
manually in the traditional manner.

The cone is slightly flared rather than 
straight-sided, for smoother upper­
middle response. It is flexibly supported 
around the edge by concentric corruga­
tions, and around the apex by an exter­
nal corrugated ring or, in some models, 
by a flexible, bakelised cloth ‘spider’. 

Fig.2: Key to numbers: 1 
corrugated surround; 2 
cone; 3 centre dome; 4 
centring device; 5 diecast 
frame; 6 voice coil; 7 
voice coil lead(s); 8 centre 
polepiece; 9 faceplate; 10 
back plate; 11 magnet; 12 
filling & sealing; 13 
assembly bolts; 14 felt 
ring; 15 foam or other 
flexible surround; 16 roll 
surround.

ALTERNATIVE
SURROUNDS
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Other edge support methods, as illus­
trated, include a ring of cloth or foam 
or a large, specially moulded and im­
pregnated single corrugation, described 
as a ‘roll’ surround.

The voice coil (6) involves several 
layers of fine copper or aluminium wire, 
wound on a non-magnetic cylindrical 
former and cemented to the apex of the 
cone. It must be of critical dimensions 
and accurately supported in the narrow 
magnetic gap between the inner (8) and 
outer (9) polefaces, so that it can move 
back and forth without fouling any part 
of the rigid structure.

Special durable, flexible leads (7) 
carry the signal current from a pair of 
fixed connectors on the housing to the 
moving voice coil.

Early ‘electro-dynamic’ loudspeakers 
used a large ‘field’ coil around the cen­
tre polepiece to energise the magnetic 
circuit, comprising some thousands of 
turns and fed with direct current from 
the power supply. With the emergence 
of better technology, it became possible 
to produce more practical and efficient 
drivers using permanent magnets (11) 
and these are now virtually universal.

In operation, signal current from the 
amplifier creates an alternating mag­
netic field around the voice coil, which 
interacts with the fixed magnetic field in 
the air gap between the pole faces, 
causing the voice coil to vibrate back 
and forth in sympathy with the signal. 
The movement is communicated to the 
cone, which also moves back and forth, 
setting up air pressure waves, or sound 
waves in the surrounding air.
Practical aspects

So stated, it sounds like a relatively 
straightforward proposition but, in real­
ity, it is not an easy one to put into 
practice over the full audio spectrum - 
ranging, as it does, from around 30Hz 
to 16,000Hz (16kHz) or more.

Median frequencies - say between 250 
and 5000Hz - are probably the easiest 
to cope with. For a domestic listening 
situation, they can be handled quite 
well by a fairly light, fairly hard, gently 
flared moulded pulp cone of about 
15cm effective diameter, and a voice 
coil and suspension system of careful 
but not specially demanding design. 
Such an assembly would distribute the 
median frequencies fairly evenly 
throughout a typical listening area. (See 
Fig.3)

For higher frequencies, above about 
5kHz and especially up to and beyond 
10kHz, a cone and voice assembly suit­
able for median frequencies tends to be 
unduly large and heavy, and too slug-

Fig.3: The natural sound propagation 
pattern for a large unmounted 
loudspeaker. Baffling is necessary to 
prevent loss at low frequencies.

gish in its response to cope effectively 
with very high frequency signal compo­
nents.

To operate efficiently in the upper 
register, and radiate over a suitably 
wide angle, a cone and voice coil assem­
bly should ideally be very light and 
quite small, with an effective cone 
diameter in the range 2.5 to 5cm.

By contrast, cones and voice coil 
assemblies required to cope with the 
low (or bass) frequencies have to satisfy 
criteria of exactly the opposite kind.

At low frequencies, the cone travels 
backwards or forwards for a longer 
period during each alternate half-cycle, 
and therefore through a greater dis­
tance. The suspension system and hous­
ing has to accommodate this often con­
siderable amount of movement, without 
exceeding mechanical or elastic limits.

Again, to communicate or ‘couple’ 
low frequency - therefore large wave­
length - sound energy more effectively 
to the surrounding air, the cone itself 
should ideally be large and substantial, 
with an effective diameter of 26cm or 
more.
Baffling needed

But that is not the end of the matter, 
as will be apparent from Fig.3. At low 
frequencies, the cone tends mainly to 
‘pump’ the air back and forth around 
the edge of the housing, with very little 
in the way of a low frequency pressure 
(therefore sound) wave being propa­
gated into the actual listening area.

To counter this problem, any cone 
type loudspeaker which is required to 
reproduce low frequency sound must be
Fig.4: The 
performance of 
cones is 
influenced by 
texture, weight 
and rigidity, 
lacquer 
impregnation 
and/or moulded 
ribs ■ 

suitably ‘baffled’ - i.e. mounted on a 
large rigid panel, or in a cabinet or en­
closure of one type or another, which 
can isolate or otherwise control air pres­
sure effects at the front and back of the 
cone.

Baffle systems have been the subject 
of spirited debate ever since the intro­
duction of dynamic loudspeakers, which 
made a sustained bass response possible 
and therefore worth arguing about! 
Typical concepts behind enclosure de­
sign will be discussed at length in a later 
article. The need is merely noted at this 
point for the sake of continuity.
Full-range loudspeakers

Despite the conflicting requirements 
for high, medium and low-frequency 
reproducers, designers have directed a 
great deal of effort, over the years, to 
the creation of ‘full-range’ loudspeakers 
capable of at least nominally flat re­
sponse across the audio spectrum, along 
with acceptably low distortion and good 
sensitivity. The 30cm (12-inch) Wharfe- 
dales, Goodmans, Rolas, etc. men­
tioned earlier are familiar examples.

Great care was taken with the design 
of the main cone and suspension to en­
sure that the assembly had ample free 
travel to handle the deep bass. Again, 
in the quest for smooth response over 
the middle register, the cones were vari­
ously ribbed and/or lacquered near the 
apex (Fig.4a) and/or moulded to a cur­
vilinear shape (Fig.4b), depending on 
the ideas and facilities of the particular 
manufacturer.

Most models were fitted with a sup­
plementary ‘tweeter’ or ‘whizzer’ cone 
(Fig.4c) to reinforce propagation from 
the upper middle frequencies to the top 
end of the range. Such drivers, with two 
concentric cones sharing a common 
voice coil, are sometimes referred to as 
‘coaxial’ types although, as noted later, 
the term can have other connotations.

While full-range loudspeakers of this 
general type were usually well ahead of 
less pretentious contemporary models in 
terms of overall performance, they were 
often criticised for being ‘rather too 
bright’, ‘a bit too forward’, e.t.c. Critics 
were also concerned that, while repro­
ducing the high frequencies, the whizzer
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Hifi - Pt. 19
cone was unavoidably being cycled back 
and forth by the heavy bass - raising 
the question of possible intermodulation 
effects.

Whether or not such criticism was jus­
tified, dual-cone drivers were certainly 
vulnerable in the marketplace to the 
claim that better results could logically 
be expected from loudspeaker systems 
involving multiple drivers, each opti­
mised for a particular segment of the 
frequency range. In practice, the single­
driver, whizzer-cone approach is limited 
mainly, these days, to economy ‘hifi’ 
and to automotive systems, where space 
is at a premium.

Concentric loudspeakers
An alternative concept involved the 

combination of two or more indepen­
dent drivers in a single assembly - typi­
cally one with a deep, 30cm cone to 
handle the bass and lower-middle fre­
quencies, fronted by a cone type ‘tweet­
er’ for the higher frequencies, the latter 
supported on a bracket bridging the 
front of the housing (Fig.5a).

Carrying the idea a stage further, 
some manufacturers opted for a deliber­
ately large diameter voice coil to drive 
the main cone, with a cylindrical rather 
than a solid centre pole-piece. The lat­
ter was so shaped, internally, that it 
formed one section of a small horn 
through which a tiny separate tweeter at 
the rear projected the high frequencies. 
This gave a true coaxial driver system 
(Fig.5b).

Variations on this general theme in­
cluded a tiny streamlined tweeter front­
ing concentric bass/middle register cones 
(a combination of 4c and 5a); twin 
tweeters fronting a single large cone (an 
elaboration of 5a); and even a ‘triaxial’ 
loudspeaker combining a large bass/- 
middle cone, a through-the-magnet mid­
range horn and a miniature horn super­
tweeter on a bracket out front (an 
elaboration of 5b).

While such multiple-drive designs had 
their own ‘high-tech’ sales appeal they, 
too, fill only a minor role, nowadays, in 
the domestic hifi scene. However, they 
do raise a further point:

Dividing networks
With both 5a and 5b, it is necessary 

to attenuate the signal drive to the 
tweeter below some specified ‘cross­
over’ frequency, both to protect it from 
high amplitude low frequency drive - 
which it could not cope with - and to 
avoid exciting spurious resonance modes 
below its intended frequency range.

At the very least, this involves includ­
ing a selected value of capacitor in 
series with one of the signal leads to the 
tweeter. In practice, a variously com­
plex LCR network (comprising induct­
ance, capacitance and resistance) is 
commonly used, to provide a steeper 
roll-off below the stipulated frequency.

Similarly, a series inductor, or other 
more complex network, is required to 
feed the main driver, largely to prevent 
the high frequency signal being ab­
sorbed by a voice coil and cone assem­
bly that is too heavy or sluggish to do it 
justice.

Like most other resonant and band­
pass circuits, loudspeaker frequency 
dividing networks do not abruptly inter­
rupt the drive to each unit at a particu­

Flg.5: Low and 
mid/high range 
cone drivers 
assembled in (a) 
concentric and 
(b) coaxial 
configurations.

lar frequency. Rather their effect is to 
‘roll off the effective response on either 
side of a nominated ‘cross-over’ fre­
quency.

The choice of cross-over and the 
steepness of the roll-off is dictated by 
the nature of the respective drivers, the 
design objective and the cost and com­
plexity which is appropriate to the 
particular system.

This whole matter will be discussed in 
greater detail in a subsequent article 
but, in passing, two other points can be 
mentioned.

Firstly, the sensitivity of the individual 
drivers needs to be of a similar order, 
to ensure proper balance between the 
bass, mid-range and treble sound.

Again, care is necessary to ensure 
that the respective drivers are connected 
in correct polarity to the drive lead 
from the amplifier, so that their acoustic 
outputs will be in the correct phase rela­
tionship, particularly in the cross-over 
region, where both are contributing to 
the acoustic output.
(To be continued) ®

128 ELECTRONICS Australia, June 1988



pour computer’» 
BUMPER BOOK 
OF PROGRAMS
LISTINGS FROM 
AMSTRAD TO VZ!
• GAMES • ADVENTURES

pour computar > 
bumper BOOK 

nGRAMS

Listings from Amstrad^ .̂

won

Tit® :

•UTILITIES •EDUCATIONAL^
PROGRAMS

ON SALE NOW AT NEWSAGENCIES

AT LAST! A COLOUR MAGAZINE FOR 
DISCERNING BEER DRINKERS

Greatest AitâÛia&M'

ON SALE NOW!
ELECTRONICS Australia, June 1988 129



Designing Common 
Emitter Amplifiers
Here's a simple explanation of how to design a 
standard common emitter amplifier stage. The 
author takes you through step by step, making the 
procedure easy to understand - even for newcomers 
and 'old timers' who still haven't been able to come 
to grips with newfangled transistors.

by ELMO JANSZ, VK7CJ
Linear analog amplifiers are required 

to fulfill three basic requirements. 
These are:

(a) The output signal must be an exact 
replica, other than in amplitude, of the 
input signal.

(b) The amplifier's input circuit must 
match the equipment driving it, and 
prevent unwanted signals entering the 
system.

(c) The amplifier's output circuit must 
match the load it is driving and produce 
as little distortion as possible in the out­
put signal.

In this article we shall look at transis­
tor circuits using NPN type devices. 
These circuits can be duplicated using 
PNP type devices with the power supply 
connections reversed.

Amplifiers can be divided into three 
broad classes. These are called Class A, 
Class B and Class C.

In Class A, the active device, in this 
case the transistor, conducts during the 
complete input cycle. In engineering 
terms this is called a conduction angle 
of 360°. For Class B, conduction is for 
half the input cycle, i.e, a conduction 
angle of 180°, while for Class C conduc­
tion is for less than 180°.

Of the three types, Class C is the 
most efficient, with Class B taking sec­
ond place, but the increased efficiency 
is offset by the limited conduction 
angle, and these configurations are used 
only in special applications such as 
power amplifiers.

In this article we shall look at Class A 
type circuits.

Since we are going to use a transistor 
as the active device, let us first examine 
the possible ways in which a transistor 
can be placed in a circuit. The three 
possible configurations are shown in 
Fig.1.

Circuit (a) is called the common­
emitter configuration, circuit (b) the 
common-collector or emitter follower 
configuration, and circuit (c) the com­
mon-base configuration.

The common-emitter is the most 
popular of the three, so let's have a 
closer look at this one.

Bipolar junction transistors have been 
used in the above circuits and for these 
devices a small current change in the 
base emitter circuit produces a large 
current change in the collector circuit. 
This current change produces a corre­
sponding voltage change in the output 
circuit, which comprises the resistor Rc 
in parallel with whatever is connected 
across the output terminals - refer to 
Fig.l(a).

A measure of the ratio of the collec­
tor current to the base current is called 
the p (beta) or hre of the transistor, 
and its value can be obtained from 
manufacturer's data sheets. Specifically, 
hFE has two values - a DC value and an 
AC value, but these are very nearly 
equal for small signal applications and 
this is what we shall assume here.

Reasons for biasing
Biasing is the name given to the fixed 

DC voltage connected between the base 

Fig.1: The three basic amplifier configurations used for bipolar transistors, 
shown here with NPN transistors.

and emitter terminals. Bias causes a 
steady current to flow in the base­
emitter circuit, when no signal is ap­
plied to the circuit. Bias is applied to a 
transistor for two reasons:

(a) A voltage of more than 0.7V is 
required across a PN junction to make 
it conduct. This assumes that the tran­
sistor is made out of silicon. For ger­
manium this figure is about 0.3V.

(b) To avoid distortion due to the rec­
tifying properties of the base-emitter 
junction.

Amplifiers which satisfy these require­
ments are called linear amplifiers.

In Fig. 1(a) the biasing network com­
prises the resistors RI, R2 and Re.

An important function of any transis­
tor bias circuits is to prevent the devel­
opment of a thermal runaway condition. 
This is an extreme condition that can 
occur in the transistor and eventually 
damage it.

In the circuit of Fig. 1(a) there are two 
PN junctions which are involved; one is 
the base-emitter junction, which is for­
ward biased and the other is the collec­
tor-base junction which is reverse 
biased. This gives rise to two distinct 
components of collector current: the 
collector current due to normal transis­
tor action in the base-emitter junction 
and the other is a smaller leakage cur­
rent. Both currents flow through the 
reverse biased collector-base junction.

The leakage current is temperature 
dependent, and as the transistor's tem­
perature tends to be dependent on its 
current, there is a potential for positive 
thermal feedback. Here are the mech­
anisms which can take place:

(1) The leakage current increases with
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temperature.
(2) The leakage current adds to the 

base current, which is amplified by the 
transistor, causing an increase in the 
collector current.

(3) The increase in collector current 
causes a further increase in tempera­
ture.

(4) The increase in temperature causes 
the leakage current to increase further.

This cycle can be repeated, until the 
transistor is destroyed. The bias net­
work must be designed to overcome this 
problem, by breaking the link between 
leakage current and its base-emitter 
bias.

A second function of the bias circuit' 
is to allow for parameter spreads 
between individual transistors. Transis­
tors cannot be manufactured with fixed 
values for their parameters, but rather 
with a range of values or tolerance. A 
good example is the gain or 0, which 
typically can vary between 200 and 800 
for samples of what is nominally the 
same device. The bias network has to 
compensate for this, so that when one 
device is replaced by a similar device no 
circuit changes are necessary.

Bias circuit design
There are several types of bias cir­

cuits that are possible, but the most 
popular is called voltage divider bias 
and comprises the resistors RI, R2 and 
Re in Fig. 1(a). We will now determine 
the values of these components, step by 
step.

Let us draw Fig. 1(a) again for con­
venience (Fig.2). We assume a maxi­
mum DC collector current of 2mA and 
a DC supply rail voltage Vcc = 10 
volts.
Step 1:

It is usually best to drop about 10% 
of the rail voltage across Re.
1 0% of 10V = IV

Now for Class A operation, the quies­
cent collector current level should be 
half the maximum value. In other 
words, here it should be 2mA/2 or 
1mA. The collector current is approxi­
mately equal to the emitter current for

Fig.2: The common emitter amplifier 
configuration, as discussed here.

this type of circuit, therefore 
Ie = Ic = ImA

From Ohm's Law it is now very easy 
to determine Re, which is equal to 
IV/lmA. This is of course equal to 
Ikil.
Step 2:

Now to determine the value of Rc, 
the collector resistor. For a class A am­
plifier stage this should have a value 
such that close to half the supply volt­
age Vcc appears across the transistor's 
collector-emitter terminals, with the 
quiescent current flowing.

Note that the voltage Vce across the 
transistor's collector-emitter terminals 
will be the supply voltage Vcc minus the 
drops across both Rc and Re.

Since our supply voltage here is 10V, 
Vce = 10V/2 = 5V

And our quiescent current, from step 
1 is 1mA. So from Ohm's Law, 
5V = 1mA.(Rc + Ikil) 
or
Rc = 5V/lmA — Ikil

= 5kil - Ikil
= 4kil

Here a value of 3.9kil would be close 
enough.
Step 3:

Assuming that the transistor is made 
out of silicon, the voltage drop across 
the base-emitter junction will be near 
enough to 0.7V. Therefore, the voltage 
at the base, i.e., the junction of RI and 
R2 with respect to ground, will be equal 
to the voltage across Re plus the volt­
age across the base-emitter junction of 
the transistor. I.e., 
Vb = Vbe + VRe

= 0.7 + 1.0
= 1.7V

Step 4:
Let us assume that we are using a 

transistor with a 0 value ranging from 
200 to 800.

If Ic is the collector current and lb 
the base current, then 0 = Ic/Ib. Or 
swinging this around, lb = Ic/0

The maximum transistor base current 
required will therefore be for a device 
with the lowest 0. In this case Ic = 
1mA and the lowest 0 is 200, so 
Ib(max) = lmA/200 = 0.005mA

This is called ‘worst case’ design and 
we shall calculate RI and R2 to corre­
spond to this value. This will automati­
cally give correct results for transistors 
with higher 0, because these will draw 
lower base currents than 0.005mA 
(5uA).
Step 5:

The current drawn into the base is 
supplied by the resistive voltage divider 
formed by RI and R2. For good regula­
tion, i.e, for the voltage at the junction 

of RI and R2 to remain constant irre­
spective of the current lb, we must 
make the current through RI and R2 
much larger than lb.

A good rule of thumb is to make this 
about 10 times lb under worst case 
conditions.

In this case the current through RI, 
R2 = 10 x .005 = ,05mA

It is now quite easy to work out the 
value of R2, for the voltage at the base 
of the transistor is 1.7V as calculated 
above and this is also the voltage across 
R2. Therefore by Ohm’s Law: 
R2 = 1.7V/0.5mA = 34k(l
In this case 33k(l would be close 
enough.

The voltage across RI = 10V - 1.7V 
= 8.3V

Therefore RI = 8.3V/.05mA
= 166k(l

Again, 150(1 would be close enough.
Step 6:

The input impedance of the circuit is 
given by the following equation.

Zin = (RI // R2)//(0.Re) 
where // means in parallel with and Re 
is the resistance between the base and 
emitter of the transistor and is given by:

R = 25/Ie(mA) in ohms
with Ic = 1mA, Re works out to be 25 
ohms.

Let’s put these numbers into the 
above equation and calculate the input 
impedance of Zin.
RI = 150k(l R2 = 33k(l
Therefore, RI // R2 = 150k(l// 33k(l 

= 27k(l
For 0 = 200 x 25

= 5k(l
Zin = 27k(l//5(l

= 4.22k(l
Step 7:

The only two components we have 
not discussed so far are the two capaci­
tors Cl and C2, which are the least 
critical components in the circuit.

Cl is used to couple the input signal 
to the base of the transistor and isolates 
the DC potential at the junction of RI 
and R2 from the input equipment.

Now let’s see why we have C2.
A portion of the output signal ap­

pearing at the collector of the transistor 
can find its way into the resistor Re. 
This would lead to a loss of gain in the 
amplifier. We require to prevent this, or 
in other words to make the resistor Re 
ignore any voltage at signal frequency.

The problem is overcome by putting 
a capacitor C2 in parallel with Re and 
selecting its value so that at signal fre­
quencies its impedance is very small and 
short circuits Re. That is, at signal fre­
quencies the total impedance from the 
transistor emitter to ground is practi-
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Common Emitter Amps

Fig.3: The input of an amplifier can 
be represented as shown.

cally zero. Any signal component that 
finds its way into this portion of the cir­
cuit will produce approximately zero 
voltage at signal frequency, preventing a 
loss in gain of the amplifier.

Calculation of Cl and C2.
The input to the amplifier can be rep­

resented by Fig.3.
The reactance of the capacitor Cl 

and Zin form a voltage divider, and it is 
clear that the reactance of Cl should be 
considerably smaller than Zin at the 
lowest frequency to be handled.

Let this frequency be 50Hz.
Therefore, for Xc to equal Zin,

Zin = l/(27r.f.Cl)
4.2kil = 1/(2tt.50.C1)
Cl = 0.75|iF

Finally let’s calculate the value of 
capacitor C2.

200 REM VCC IN VOLTS, IC IN MA.
205 VCC = 10
210 IC = 1
215 BETA = 200
220 REM CALC EMITTER RESISTOR IN KOHMS
225 RE = 1 / IC
230 PRINT RE
235 REM CALC INTRINSIC B-E RESISTANCE OF TRANSISTOR 

USING RT(QHMS) = (25 MILLIVOLTS)/IC(MA,DC)
240 RT = 25 / IC
245 REM CALC RI IN KOHMS.
250 RI = (VCC - 1.7) / ((10 * IC) / BETA)
255 PRINT RI
260 REM CALC R2 IN KOHMS.
265 R2 = 1.7 / ((10 * IC) / BETA)
270 PRINT R2
275 REM LET RB = R1//R2
280 REM // MEANS ’IN PARALLEL WITH’
285 RB = (RI * R2) / (RI' + R2)
290 Z = BETA * RT * .001
295 REM CALC INPUT IMPEDANCE IN KOHMS.
300 ZIN = (RB * Z) / (RB + Z)
305 PRINT ZIN

Fig.4: The author’s BASIC program, for calculating component values.
At the lowest frequency of operation, 

this should have a ,reactance equal to 
about 1/10 to 1/20 of RE - say 1/10 in 
this case.

i.e., 1/2.50.C2 = lkil x 1/10
So, C2 = 10/(2'71.50.103)

= 31.8|xF.

So about 50|x should be sufficient.
That’s all there is to it! Fig.4 shows a 

BASIC program that can be used to cal­
culate RI, R2, Re and Zin. It was writ­
ten for an Apple 11+ personal comput­
er, but can be adapted for other com­
puters quite easily. ®

THREE TERMINAL REGULATORS

SIMPLIFY YOUR POWER SUPPLY DESIGN

These wide-range input three-terminal regulators are flexible, inexpensive, efficient 
design modules providing a single adjustable output from any raw positive DC 

Source. These 3T modules are complete functional blocks whose input and output 
flexibility easily and quickly solves unique power system requirements.

Standard features
• 25 kHz switching frequency • 75% typical efficiency • Overload and short circuit 

protection • Adjustable output voltage • No external components needed • Remote sensing 
• Parallelability • Remote On/Off 

Selection guide

Model
3T12AP6130 
3T20AP6115 
3T 5AN4030 
3T 5AN6030

Input voltage 
range (DC)
+ 10 to +60V 
+ 10 to + 60V
+ 10 to +40V
+ 20 to + 60V

Output voltage 
adjustment range

+ 4.5 to +30V 
+ 4.5 to + 15V 
-4.5 to -30V 
-4.5to -30V

Max. current
12A
20A

' 5A
5A

AVAILABLE EX STOCK

¿IMTEX
ELECTRONICS

13 AVON ROAD, NORTH RYDE, N.S.W. 2113 
P.O. BOX 285, CHATSWOOD, N.S.W. 2057 
TELEPHONE (02) 805 0844. FAX. (02) 805 0750

Frankly Frank
Continued from page 56 

contracting before your very eyes. The 
people pour in through the doors, and 
for the first time in years at one of 
these shows the people did pour in. 
Then a sort of peristalsis set in, and the 
humans were passed through aisles. The 
image one gets is of a warm and pulsing 
alimentary canal, with others in parallel. 
Finally the building’s gastric contents 
were expelled by the process and a new 
lot ingested.

Just as an afterthought I spoke to a 
nice young man who was selling micro­
film equipment on one of the stands. 
1988 was, he told me in almost childlike 
sincerity, going to be the ‘Year of 
microfilm’. It was nice to know that at 
least one thing hasn’t changed. This was 
a statement that I had heard (with only 
the year changed to preserve the Time- 
Space-Continuum) at every computer, 
office equipment, business efficiency, 
etc show since 1958. God was in his 
heaven, all really was right with the 
world and I walked back past the soon 
to be gelded Monorail up the hill into 
the city. ®
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i RITRONICS WHOLESALE 
i ARE COMPETITIVE!
I" SAMSUNG TTL MONITORS

CatNo.
- X14500
I X145O2

Desc. 
Green 
Amber

1-3 
$130 
$135

I Plus 20% tax where applicable

$125 
$130

SAMSUNG
COMPOSITE MONITORS

■ CatNo.
X14510

■| X14512
Green
Amber

1-3 
$110 
$110

Plus 20% tax where applicable

$105 
$105

RESISTORS
»/4 Watt E12 cdrtion
Bulk packed S6 50 per 1,000
Taped and boxed $6.50 per 1,000 
$50.00 per 10K lots
V4 METAL FILM TAPED AND BOXED
$14.00 per 1,000 lot
$120.00 per 10K lot
SUPPLY' E24 VALUE

Plus 30% tax where applicable
TRANSFORMERS

CANNON TYPE AUDIO
CONNECTORS

We've sold 1000's because of their gn
Cat.No. Desc.
P10960 Pin Une Male
P10962 Pin Chasis Male
P10964 Pin Une Female
P10966 Pin Chasis Female

2.50
2.30
2.95
3.10

Plus 20% Sales Tax where applicable

it value! 
10 + 
2.00 
1.90 
2.75 
2.90

Cat. No. & Desc.

SAMSUNG DUAL MODE 
TTL/COMPOSITE 

MONITORS

M12851 2851 3.5<
240V12-6V CT 150mA

M12155 2155 6.0C
240V 6-15V 1A tapped

100+

5.75

CatNo.
X14509

Desc. 
Green $140 $135

Plus 20% tax where applicable

75 OHM COAX CABLE 
IN 100M ROLLS

I Cat No. Descript. 
W11222 3C2V

1-4 5+
25.00 24.00

10 +
23.00

IW11224 5C2V 30.00 29.00 28.00 
(5C2V WHITE OR BLACK)

B UNE LOSS PER 100 FEETI UNE LOSS PER 100 FEET (33M 200MHz)
W11222 3C2V 6.2dB (Approx )

_ W11224 5C2V 3 9dB (Approx.)
Plus 20% tax where applicable

I COMPUTER CONNECTORS

I CatNo. Description 
P10900 DB25P1ug

IP10901 DB25Skt 
P109O2 DB25 Cover 
P12210 Cent Solder

■ P12200 Cent. Crimp 
P10880 DB9Ptug

IP10881 DB9SM.
P10882 DB9 Cover

IP10890 DB15Plug 
P10891 DB15SM.

■ P10892 DB15Cover

1-99

0.90
0.80

100 + 
0.70 
0.75 
0.65

M12156 2156 9.00
240 V 6-15V2A tapped

M12840 2840 3.50
240V to 9VC.T. at 150mA

M12860 2860 3.50

8.75

3.30

240V to 15V C.T. at 250mA
M16672 6672

3.30

8.95 8.75

I
I 
I

1000» 
2.90

5.50

3.10

3.10

240V 15-3OV1A tapped
Plus 20% tax where applicable

RG CAN TYPE WITH LUGS
Cat.No. Descript. 
R????? 4,000uF75V 
R16585 8OOOUF75V 
R16587 10,000uF

5.00
6.00
7.00

100 + 
4.50
5.90
6.50

250'
4 40

Plus 30% tax where applicable
5.90

ECONOMY TOGGLE 
SWITCHES

Unbelievable Value!
Cat. No./Desc 
S11010 (SPDT) 
S11020 (DPDT) 
S11034 (4PDT)

Pius 20% Sal.

10-99
1.00
1.15
3.50

100»
0.95
1.05
3.40

1,000 
0.80

3.30
îles Tax where applicable

PRINTER RIBBONS
To suit CP80, BX80, DP80 etc.
Cat.No. 3 + 
C22036 7.00
To suit MX80
Cat.No. 3+
C22031 7.00

25+
6.00

100 +
5.50

100 +
5.50

Plus 20% tax where applicable

Cat.No.

PRINTER PAPER
60gsm 2,000 Sheets 11 x 91/2"

1-3 4-9 10+
29.00 27.50 26.51

0.80 
0.90 
0.60 
0.80
0.90 
0.65

4.00 
0.70 
0.75 
0.55 
0.70
0.75 
0.55

1000
0.50
0.60
0.55
2.50

0.50
0.60

Plus 20% tax where applicable

CatNo.
S15020
S15021
S15022

NICADS
Description 1-99
AA 5AH
C 1.2 AH 
D1.2AH

$2.20
$6.75
$7.55

Plus 20% tax where applicable

IDC CONNECTORS
Cat.No. Description 
P12114 14 pin dip plug 
P12116 16 pin dip plug

1-99
0.80
0.75

Plus 20% tax where applicable
PANEL METERS

100 + 
0.75 
0.70

0.50
0.60
0.50

100» 
$2.00 
$6.50 
$7.25

Plus 20% lax where applicable

HORN SPEAKERS
CatNo. 1-9
C12010 5” Plastic 10W Max 6.00
C12015 5” Metal 10W Max 6.00
C12012 12V Siren 9.90

CatNo. Descript. 1-9
Q10500 MU450-1mA 10.00
Q10502 MU45 50-0-50u A 10.00

10+ 100»

HARD DISK DRIVE 
FOR IBM*

• 20 M/Byte
e Tandon hard disk
• Hard disk controller by DTC 
Cat. X20010 ...................................-.....

Plus 20% tax where applicable
$495

250 + 
$1.95 
$6.20 
$6.90

10+
5.80
5.80

Plus 20% tax where applicable

VERBATIM DATA LIFE 
DISKETTES

Cat.No.
31/2" SS/DD 
31/2" DS/DD 
5V4" SS/DD 
5I/4’’ DS/DD
5V4” H/Density

10- boxes 
$35.00 
$37.00 
$22.00 
$24.00 
$35.00

100 »boxes 
$33.00 
$35.00 
$20.00 
$22.00 
$33.00

Plus 20% tax where applicable
CRYSTALS

Cat No. Frequency 
Y110001 MHz 
Y11005 2MHz 
Y11008 2.4576MHz 
Y11015 3.57954MHz 
Y11020 4.00MHz

Can 
HC33 
HC33 
HC18 
HC18 
HC18

10 + 
4.75

100 + 
4.00 
1.70

Y11022 4.194304MHz HC18
Y11025 4.75MHz 
Y11026 4.9152MHz 
Y11042 6.144MHz
Y11050 8.00MHz

HC18 
HC18 
HC18 
HC18

1.20
1.20
1.20
1.20
1.20

Y11055 8.867238MHz HC18
1.20

Y11070 12.00MHz
Y11072 14.318MHz
Y11080 16.00MHz

HC18
HC18
HC18
HC18
HC18

1.20
1.20

■ Y11085 18.432MHz
■ Y11090 20.00MHz ___

Full range of crystals available on indent.

1.20
1.20

Plus 20% lax where applicable

DIODES
CatNo. Descript. 10 + 100 + 1000* 10K

2 Z10135 IN4148 0.03 0.02 0.015 .015
’ Z10105 IN4002 0.04 0.03 0.03 .025
j Z10107 IN4004 0.05 0.04 0.03 .025
1 Z10110 IN4007 0.10 0.06 0.05 0.04
i Z10115 IN5404 0.18 0.14 0.09 0.08
? Z10119 IN5408 0.20 0.16 0.10 0.09

Plus 20% tax where applicable

Q10504 MU450-100UA 
Q10505 MU45 0-50uA
Q10510 MU450-5A
Q10518 MU450-1A 
Q10520 MU450-20V
Q10535MU45VU
Q10530 MU52EO-1mA
Q10533 MU52E0-5mA 
010538 MU650-50uA
Q10540 MU650-1mA 
Q10550 MU650-100uA
Q10560 MU650O-2OV

10.00
10.00
10.00
10.00
10.00

12.00
12.00
15.00
15.00
15.00
15.00

9.50
9.25

RITRONII MONITORS
Swivel base monitor in stylish case.

11.00
10.00
10.00
13.60
13.60
13.60
13.60

10.75

Desc/Cat.No.
Green Cat.X145O6
Amber Cat.X 14508

10' 50 +
$125 $120 $115 
$125 $120 $115

Plus 20% tax where applicable

Plus 20% tax where applicable

Cat.No. Descript.
T12461 240V 4’Æ”

FANS
11.00

T12465 240V 311.00 
T12463 115V41/2” 11.00 
T12467 115V31/2” 11.00

10+
10.00
10.00
10.00
10.00

13.00
13.00
13.00
13.00

100»
8.50
8.50

8.50
(Fan guards to suit also available) 

Plus 20% tax where applicable

TELEPHONE CABLE
(200 METRE ROLLS)

Cat.No. Description 1-9
W11302 2 Pair 
W11303 3 Pair
W11310 10Pair 
Per 200m Roll

$24.00
$29.00

$120.00

10+ 
$22.00 
$27.00 
$115.00

20% Sales tax where applicable

12V SEALED LEAD ACID 
BATTERIES

Description/Cat.No.
1.2AH S15029
2.6 AH S15031
4.5 AH S15033

$13.50
$19.50
$29.50

Plus 20% tax where applicable

10+ 
$12.95 
$18.00
$27.50

DISK DRIVE FOR APPLE*
(6502 SYSTEM)

$165
10-24 
$150 

Plus 20% tax where applicable
('Apple is a registered trademark)

$135

LEDS 5mm STANDARD
Red 
Green 
Yellow

10+ 100+ 1000+ 10,000»
$0.10 $0.09 $0.08 $0.07
$0.15 $0.10 $0.09 $0.08 
$0.15 $0.10 $0.09 $0.08

Plus 20% tax where applicable

ELECTROLYTIC 
SINGLE ENDED 

PCB MOUNT
Cat.No. Description 10 + 100» 1000 +
R154O5 0.47UF63V $0.07 W.06 $0.05
R15415 1uF63V $0.07 W.06 $0.05
R15422 2.2UF25V $0.07 $0.06 $0.05
R15424 2.2UF50V W.06 $0.05 $0.04
R15425 2.2UF63V $0.07 $0.06 $0.05
R15432 3.3UF25V $0.07 $0.06 W.05
R15435 3.3UF63V $0.07 W.06 $0.05
R15442 4.7UF25V $0.07 $0.06 W.05
R15443 4.7UF35V W.08 $0.07 $0.06
R15445 4.7UF63V $0.07 $0.06 $0.05
R15461 10uF16V $0.07 $0.06 $0.05
R15462 10UF25V $0.07 W.06 $0.05
R15463 10UF35V $0.07 $0.06 $0.05
R15465 10UF63V $0.07 $0.06 $0.05
R15481 22UF16V $0.07 $0.06 $0.05
R15482 22UF25V W.08 $0.06 $0.05
R15483 22UF35V W.08 $0.07 $0.06
R15484 22uF50V $0.09 W.08 $0.07
R15502 25UF25V $0.07 $0.06 $0.05
R15505 25UF63V $0.10 $0.08 $0.07
R15512 33UF25V $0.08 $0.07 $0.06
R15521 47UF16V $0.09 $008 $0.07
R15522 47UF25V $0.09 W.08 $0.07
R15525 47UF63V $0.10 $0.09 W.08
R15531 100UF16V $0.10 $0.09 $0.09
R15532 100uF25V $0.08 $0.07 W.06
R15533 100uF35V $0.15 $0.12 $0.11
R15535 100uF63V $0.24 $0.22 $0.20
R15541 220UF16V $0.09 $0.08 $0.07
R15542 220UF25V $0.14 $0.12 $0.11
R15543 220UF35V $0.25 $0.23 $0.20
R15545 220UF63V W.26 $0.24 $0.22
R15552 330uF25V $0.15 $0.13 $0.12

I R15555 330uF63V $0.34 $0.30 W.28
I R15561 470UF16V W.16 W.13 $0.12
! R15562 470UF25V $0.23 W.20 $0.18

R15563 470UF35V $0.30 $0.28 $0.26
R15564 470UF50V $0.00 $0.00 $0.00
R15565 470UF63V $0.44 $0.39 $0.36
R15581 1000uF 16V W.25 $0.22 $0.20
R15582 1000uF25V $0.35 $0.30 $0.28
R15583 1OOOUF35V $0.45 $0.40 $0.36
R15591 2200UF16V $0.45 $0.40 $0.36
R15592 2200uF 25V W.65 $0.60 $0.50
R15593 2200UF35V $1.20 $0.91 $0.75
R15601 2500UF16V $0.45 W.40 $0.36
R15602 2500UF25V W.65 W.60 $0.55

Plus 30% tax where applicable

"NO BRAND" DISKS 
INBULKPACKS!

Attention schools, dubs, software 
houses etc! These are 100% certified, 
prime spec. 2S/2D disks with a 5 year 
warranty and made by a leading 
manufacturer, only without labels or 
brand names! But have a look at the 
price! Sensational value to say the least!
Descript 10+ 100+ 1K+ 10K +
5'/4"2S/2D $0.70 $0.65 $0.60 $0.55 

(PRICES PER DISK)
Plus 20% tax where applicable

FREE sample disk available on request1 
(Please send $2 to cover postage)

AXIAL ELECTROLYTICS 
(DOUBLE ENDED)

Cat.No. Description 10+ 100+ 1000»
R15705 0.47uF63V $0.15 $0.13 $0.11 
R15715 1uF63V $0.15 $0.13 $0.11 
R15725 2.2uF63V $0.15 $0.13 $0.11 
R15742 4.7uF25V $0.14 $0.11 $0.10 
R15745 4.7uF63V $0.14 $0.11 $0.10 
R15761 10uF16V $0.15 $0.13 $0.11
R15762 10uF25V $0.16 $0.15 $0.13
R15765 10uF63V $0.18 $0.16 $0.15
R15792 22UF25V $0.16 $0.15 $0.13
R15794 22uF50V $0.20 $0.18 $0.16
R15812 25uF25V $0.16 $0.15 $0.13
R15815 25uF63V $0.20 $0.18 $0.16
R15831 47UF16V $0.19 $0.16 $0.15
R15832 47uF25V $0.19 $0.16 $0.15
R15835 47UF63V $0.26 $0.24 $0.22
R15841 100uF16V $0.21 $0.19 $0.18
R15842 100uF25V $0.21 $0.19 $0.18 
R15845 100uF63V $0.32 $0.29 $0.26 
R15851 220uF16V $0.21 $0.19 $0.17 
R15852 220UF25V $0.25 $0.23 $0.21 
R15855 22OuF63V $0.60 $0.55 $0.50 
R15871 470UF16V $0.32 $0.28 $0.26 
R15872 470uF25V $0.35 $0.32 $0.30 
R15873 470uF35V $0.90 $0.85 $0.75 
R15875 470uF63V $0.90 $0.85 $0.75 
R15885 1000uF63V $0.75 $0.70 $0.65 
R15891 1000uF16V $0.45 $0.40 $0.35 
R15892 1000uF25V $0.55 $0.50 $0.45 
R15893 1000uF35V $0.85 $0.80 $0.75 
R15894 1000uF50V W OO $0.00 W OO 
R15903 2200uF35V $1.45 $1.35 $1.20 
R15904 2500uF50V $1.55 $1.45 $1.20 
R15911 2500uF16V $0.75 $0.70 $0.65 
R15912 2500uF25V $1.20 $1.10 $1.00 
R15913 2500UF35V $1.30 $1.20 $1.10 
R15914 2500uF50V $155 $1.40 $1.20 
R15932 4700uF25V $2.25 $2.15 $1.00 
R15933 4700uF35V $2.85 $2.60 $2.30

Plus 30% tax where applicable

LOW PROFILE IC SOCKETS
Desc. 10» 100» 1000» 10K
8 Pin 0.08 0.07 0.06 0.05

14 Pin 0.10 0.09 0.08 0.07
16Pln 0.11 0.10 0.09 0.08
18Pin 0.12 0.11 0.10 0.09
20Pln 0.13 0.12 0.11 0.10
22Pin 0.14 0.13 0.12 0.11
24 Pin 0.15 0.14 0.13 0.12
28 Pin 0.19 0.17 0.15 0.14
40 Pin 0.25 0.24 0.22 0.20

Plus 20% tax where applicable

500K DISK DRIVE FOR IBM*
12 months warranty!

1-9 10+ 100 +
$145 $135 $125

Plus 20% tax where applicable 
('IBM is a registered trademark)

MONOLITHIC .luF 50V
Both 0.1 inch and 0.2 Inch spacing available! 
10+ 100» 1,000» 10,000 +
W-09 $0.07 $0.06 $0.05

Plus 20% tax where applicable

low TWIN CONE 
P.A. SPEAKERS

1-9 10+ 100 + 300»
$6.00 $5.75 $5.50 $5.00

RITRONICS WHOLESALE
56 Renver Road, CLAYTON, 3168, VICTORIA, AUSTRALIA. Phone (03) 543 2166 (41ines). Fax (03) 543 2648. Telex AA151938
Minimum account order is $50, minimum cash sale is $25. Minimum post/pack $4.00 Victoria, $6 interstate. Minimum account post/pack $5.00. Road Freight, bulky 

items and/or over 10kg is extra. Bank Card, Visa and Master Card Welcome!

Desc/Cat.No
Description/Cat.No


New Products

Aerosol sprays
Arista Electronics now has revised its 

original range of 10 electronic sprays, 
rationalising to a new ‘6 pack’ of the 
most popular aerosols.

The improved formula range includes 
a dust remover (S0228) which is for 
removing dirt and dust from electronic 
circuitry etc, with a powerful jet of 
compressed air; a safety cleaner 
(NS221) for cleaning circuit boards from 
excess flux and other impurities; a con­
tact lubricant (LC223) to protect poten­
tiometers, switches and relays against 
corrosion; a spray graphite (GR229), 
which will turn any surface into a con­
ductive one; a hyper refrigerant 
(HR225) for aiding in the detection of 
faulty joints and componentry on 
printed circuit boards; and a lubricant 
cleaner (NL222) which is a combination 
of safety cleaner and contact lubricant.

New packaging and the increased size 
(300 grams) of each can makes the 
Arista range of aerosol sprays very com­
petitive.

For further information and the name 
of your nearest stockist contact Arista 
Electronics, 57 Vore Street, Silverwater 
2141, or phone (02) 648 3488.

PC-based CAD system
Micro CADAM Cornerstone provides 

many of the features of Lockheed's 
CADAM computer-aided design sys­
tem, in a simple PC-based CAD system.

Mouse based, the system is said to re­

quire no significant adaptation from 
conventional drafting techniques. All 
work is shown directly on the PC dis­
play screen. Features include automatic 
‘undo’ to recover from accidents, zoom­
ing, automatic generation of isometric 
views from standard orthographic pro­
jections, and compatibility with desktop 
publishing and CAD- systems using 
HPGL or CGI metafiles and .DXF 
files, as well as compatibility with full- 
scale CADAM systems.

The Micro CADAM Cornerstone 
package includes a self-study course. It 
runs on the PC-AT or compatibles, as 
well as the Personal System/2 models 
30,50,60 and 80. It also supports a wide 
range of standard printers, plotters and 
displays.

For further information contact IAS 
Pty Ltd, 3 Shearson Crescent, Mentone 
3194, phone (03) 584 8088.

Smith Chart forms
Anybody who has been involved in 

radio frequency or transmission line de­
sign will be aware of the Smith Chart 
conceived by Philip Smith of the Bell 
Laboratories in the 1930’s and the many 
uses to which it can be put.

One inherent shortcoming of the 
original Smith Chart design was that it 
only allowed the manipulation of either 
impedance or admittance values by ro­
tating values through 180°, to convert 
from impedance to admittance or vice 
versa. There is a way to overcome this 
shortcoming, however and Stewart Elec­
tronic Components is now stocking a 
dual coordinate Smith Chart form.

The form, printed on high quality 
bond ,paper has the impedance coordi­
nates in their normal red and the admit­
tance coordinates in a pale green. Ide­
ally suited to any application involving 
matching networks, this form should 
save much time and many potential 
inaccuracies through the continual pro­
cess of rotating values through 180° 
degrees.

The dual coordinate Smith Chart form 
is available from stock in single sheets 
(Stock No. BX900) for 60 cents each 
plus 20% sales tax. Packs of 100 (Stock 
No. BX900C) are available for $48.60 
plus 20% sales tax. All orders should 
include $2 for postage and handling.

Further details from Stewart Elec­
tronic Components, 44 Stafford Street, 
Huntingdale 3166 or phone (03) 
543 3733.

Low cost LQ printer
Epson Australia has released the LQ- 

500, a compact 24-pin impact dot matrix 
printer providing true letter quality at 
an economical 9-pin price.

It has a range of enhancements and 
new features including letter quality 
print speed of 60 characters per second, 
input buffer size of 8K, choice of two 
fonts, selection of print enhancements 
such as double-height, double width or 
italic characters as well as super- and 
sub-scripts, outline and shadow printing 
and a reduced noise level to 62dBA.

Options include three additional 
fonts, cut sheet feeder and interfaces 
which allow connection with most popu­
lar PC systems today.

Wirewound resistors
Allen Bradley has announced the in­

troduction of wirewound fixed resistors 
to complement its already extensive 
range of hot-moulded carbon, metal 
film and surface mount products.

Four new types are available:
• Type WW - power wirewound with 
wattage ratings from 0.4W to 12 watts 
at 25°C. Resistance range is 0.1 ohms 
to a maximum of 200k on the 12W ver­
sion. Standard tolerance is ±2PPM/°C.
• Type WA - aluminium housed chassis 
mount, in wattage from 5W to 50W. 
Resistance range 0.1 ohm to 180k ohms. 
Standard tolerance is ±1%.
• Type WL - ultra low resistance 
range, from 0.005 ohms to 0.2 ohms. 
Standard tolerance 5% and 3% with 
0.5% available.

Most types are available with non- 
inductive windings. For more informa­
tion contact Allen-Bradley, 56 Parra­
matta Road, Lidcombe 2141.
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Anti-glare VDT screen
With so much current interest in pos­

sible health hazards associated with 
video terminals, VDT Antiglare (Aus­
tralia) can supply a range of VDT filters 
designed for those who wish to protect 
themselves.

The Glareban range of filters is made 
from tough, high quality optical glass 
with a built-in neutral density filter. Dip 
coating provides both sides with anti- 
reflective coatings, to keep annoying re­
flectance down to below 2%. This is 
claimed to be less than half the figure 
typically provided by mesh or single 
vacuum coated filters. Models are avail­
able for most terminals and screens.

The Reach Micromesh range of filters 
is designed to provide not only optical 
filtering, but shielding from electrostatic 
fields as well. Again a variety of models 
is available to suit various screen config­
urations, and also to provide different 
degrees of filtering.

Further information is available from 
VDT Anti-Glare (Aust), 8 Dowling 
Ave, Springvale North 3171.

Mobile radio fax
The JRC J AX-110/120 mobile radio 

facsimile system is designed to connect 
to any type of mobile/base radio system 
or radiotelephone system. It offers 
speedy transmission at 2400bps, giving 
30 second transmission of an A6 stand­
ard text (104 x 148mm). The receiver 
includes a special error correction cir­
cuit to enhance received image clarity.

Other features include break-in syn­
chronisation, addressee-designated se­
lective calling and automatic reception.

Further information from ACL Spe­
cial Instruments, 27 Rosella Street, East 
Doncaster 3109 or phone (03) 
842 8822.

Copier has ‘the edge’
Toshiba’s new BD-7610 copier will 

copy edge-to-edge, that is if the ma­
terial to be copied runs to the edge of 
the page, this copier will capture the 
image right to the edge of the paper.

The BD-7610 prints at speeds up to 
30 copies a minute and can handle copy 
sizes ranging from A5 all the way up to 
A3. It can zoom from 65% (which is a 
reduction size, through the lens) up to 
154% of the original, in 1% continuous 
increments.

Features include automatic exposure 
interrupt key (for those urgent copy 
jobs) and one-day dual page copying. It 
also has the ability to copy on non- 
/standard sizes, letterheads, transparen­
cies, in fact onto almost any type of 
paper.

For further information contact 
Toshiba Copier & Facsimile Division on 
(02) 887 6054.

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 3V2 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

Toroidal inductor kit
To assist engineers in their design and 

construction work, Pulse Engineering 
has recently released its SMPS (Switch 
Mode Power Supply) Inductor Kit.

The kit contains 18 sizes of inductors 
ranging from 20mH to 450mH and hav­
ing current capacities of between 2 and 
10 amps.

The inductors are characterised for 
general purpose use and ripple filters. 
They are of single layer design and can 
be used as differential mode inductors 
in EMI filters. Special mounting holders 
are also available for PCB mounting.

Details of the kit and the complete 
range of pulse inductors is available 
from Clark & Severn Electronics, PO 
Box 129, St Leonards 2065.
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CLEAN 
POWER

For computer, Audio/Visual 
and other applications where 
spike and noise free power

is required.
Fully integrated voltage surge 
and spike protector

* Six way outlet with protective 
shutters
Double poled illuminated power 
switch

* Safety circuit breaker
’ Rating 10A/240 volt ac 2400 

watts
’ S.A.A. Approved

SP560E $59.95
plus $6.00

Products...

Tape/slide 
synchroniser kit

Eagle Electronics has released a new 
addition to the popular Velleman range 
of electronic hobby kits, the K2565 
Tape/Slide Synchroniser. When assem­
bled the kit allows you to record tone 
pulses on an audio tape or cassette, 
which are later detected to drive a relay 
for actuation of a slide projector or 
other device.

The kit provides all parts for the basic 
PCB module, which requires a 9-13V 
DC power supply. Assembly instruc­
tions are included. The approximate 
price is $25 plus postage and packing if 
applicable.

Further details from Eagle Electron­
ics, 54 Unley Road, Unley SA 5061 or 
(08) 271 2885.

CTCSS module
An Australian company, GSA Tech­

nology, is producing a CTCSS module 
that can encode and decode at the same 
time. The small module is field pro­
grammable for all 38 EIA sub-audible 
tones.

Intended for mobile radio use, the 
module designated GSA2310 also in­
cludes a Time Out Timer (TOT), Trans­

mit Inhibit, and repeater tail suppres­
sion. A high pass filter is also included 
on the PCB to ensure that no sub audi­
ble tones get into the radio’s audio 
amp.

Larger systems are catered for by the 
facility to link serial control from an ex­
ternal microprocessor. The model 
GSA2320 will encode and decode differ­
ent tones at the same time.

Further information from GSA Tech­
nology, 511 Keilor Road, Niddrie 3042.

Low cost EGA card
Electronic Solutions has just dropped 

the price of its advanced IBM PC com­
patible EGA card - the ‘PEGA’ card. 
Previously selling for $499, the price has 
been dropped to only $299, which ES 
claims makes it the lowest priced EGA 
card in Australia.

Facilities on the PEGA card include 
complete compatibility with software 
written for all the other video cards, in­
cluding Colour Graphics (CGA), Her­
cules Graphics and Plantronics ‘Colour- 
Plus’ modes; and external switches for 
configuration from outside the system. 
An easy to use utility supplied with the 
card allows users to switch between 
modes.

Flicker free scrolling is performed in 
all modes. 256K of RAM is installed.

For further information contact Elec­
tronic Solutions, PO Box 426, Glades- 
ville 2111.

Dipped mica capacitors
Cornell Dubilier offers what it claims 

is the widest range of dipped mica ca­
pacitors available.

The types CD6 and CD7 are minia­
ture styles, ideal for use in delay lines 
and IF transformers. The types CD5 
through to CD42 are larger and higher 
rated dipped mica capacitors.

All types feature an exclusive Cornell 
Dubilier dipping process to impart high 
moisture and humidity resistance.

The reel pack thin dip style radial
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lead (CD515) is packaged to make it 
compatible with radial leaded automatic 
insertion equipment and EIA STD RS- 
468.

Cornell Dubilier type CD A-15 are 
thin dipped silvered mica capacitors de­
signed to meet electrical requirements 
of modern electronic equipment, where 
size is critical. Applications are found in 
a diversity of high-grade ground, air­
borne and space borne devices, such as 
computers, jet aircraft and missiles.

For further details please contact Cru­
sader Electronic Components, 73-81 
Princes Highway, St Peters 2044.

Clip gun for cable fixing
A new clip gun introduced into Aus­

tralia from Sweden is likely to revolutio­
nise the installation of cable for com­
munication applications - telephone, in­
tercom and security systems, fire 
alarms, data transmission, process con­
trols and similar.

The Bowmaster-Clipson Clip Gun can 
be used to fix cable up to 50% faster 
than the old method of loose cable clips 
and hammer, and eliminates sheath 
damage.

The patented clip-gun is like a sta­
pling gun which uses impact-resistant

plastic clips with pre-positioned tacks. 
Preloaded magazines hold 20 clips, 
which come in three sizes to cater for 3 
to 5mm diameter cable, 3x5mm flat 
cable to 5 to 7mm diameter cable.

The gun features a strong impact 
mechanism which incorporates a pres­
sure roll system to provide constant 
pressure. The strike can be repeated if 
necessary, for example in very hard 
wood, achieving a perfect result every 
time.

For further information contact Bow- 
thorpe Australia, 105 Cawarra Road, 
Caringbah 2229 or phone (02) 
525 2133.

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



Solid State Update
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY

tru uuoutnr

Stepper motor IC 
handles up to 2A

The direct control of electric motors 
through integrated circuits previously 
required extensive precautionary mea­
sures since the windings act as inductive 
stores and discharge when the motor is 
switched off. Some control ICs employ 
integrated freewheeling diodes to pro­
tect the sensitive chip against the dam­
aging effects of discharge currents: their 
maximum rating is about 0.5A.

By improving the chip’s isolation 
layers, Siemens has now extended the 
maximum current ratings for motor con­
trol ICs using freewheeling diodes up to 
IA (TCA1560A) and 2A (TCA1561A). 
The freewheeling diodes ensure that 
even at currents as high as this inductive 
loads will not produce harmful voltage 
peaks on the control chip.

The new components - TCA1560/61A 
- control and regulate current in the 
windings of bipolar stepper motors. 
Both chips operate at the same voltage 
level selectable between 10 and 38V. 
All control inputs except the current set 
point terminal are designed for interfac­
ing with microcomputers. The two out­
puts are arranged in a push-pull config­
uration. Inductive voltages are led off 
by two diodes connected to ground and 
system power.

The TCA1561A is mounted in a high- 
performance plastic package equipped 
with cooling fin and nine terminals 
(SIP); the TCA1560A is available in an 
18 pin plastic package (DIP).

For further information contact Elec­
tronics Components Department of Sie­
mens, at 544 Church Street, Richmond, 
Vic 3121. Telephone (03) 420-7315.

ISD completes first GaAs course
Adelaide based Integrated Silicon 

Design (ISD) in conjunction with the 
Centre for Gallium Arsenide VLSI 
Technology at the University of Ade­
laide, has successfully completed Aus­
tralia’s first fully-fledged training course 
in Gallium Arsenide IC Design.

The inaugural course was held at 
CIMA in Melbourne and was presented 
by Dr Kamram Eshraghian and Dr 
Donald Griffin. The course included in­
depth analysis of GaAs technology for

PIN photodiode has 
insulated cathode

For the detection of optical signals in 
public telecommunications and indus­
trial applications, Siemens has intro­
duced a PIN photodiode in a metal case 
with an insulated cathode (the anode is 
insulated anyway). The user is therefore 
free to decide which of the two termi­
nals his circuit technique requires to be 
grounded. The component, designed for 
800 to 900nm (first optical fibre ‘win­
dow’) has a 1mm2 radiation-sensitive 
area, with peak sensitivity at 850nm.

The PIN photodiode is available for 
data rates to at least 565Mbit/s 
(SFH2012). The SFH2012A is intended 
for the lower range (a minimum of 
200Mbit/s). Another fast PIN photo­
diode in the Siemens range is the 
SFH202/202A, which is identical to the 
new diode (850nm, 1mm2, TO 18) ex­
cept that the cathode is electrically con­
nected to the case.

For further information contact the 
Electronic Components Department of 
Siemens, 544 Church Street, Richmond 
3121.

devices, process and design methodolo­
gies. Both microwave and digital design 
methodologies were addressed.

The course was well received by 
industry, which sees GaAs as a leading 
edge into state-of-the-art high perform­
ance systems such as satellite communi­
cations, fibre optics and high speed 
instrumentation.

Further courses are planned with ad­
vanced courses to follow.

Pulse, tone diallers
Rohm Company has announced a 

Pulse Dialler chip BU8992, designed for 
use in telephone handsets to replace the 
conventional rotary dial with a pushbut­
ton dial. The device is adaptable to dif­
ferent rotary dial specifications with 
simple modifications.

It will connect directly to a telephone, 
allows the use of the standard 2-of-7 
keypad and is manufactured using 
CMOS technology.

Rohm company has also announced a 
Dialler chip BU8302A, which combines 
tone and pulse dialler functions on a 
single chip. The chip requires no exter­
nal power supply and directly connects 
to a telephone line, it has low standby 
current and is capable of last number 
redialling.

For more information regarding both 
the BU8992 and BU8302A dialler chips, 
contact Fairmont Marketing at Suite 2, 
208 Whitehorse Road, Blackburn 3130 - 
or phone (03) 877 5444.

Tl/lntel agree on ASICs
Texas Instruments and Intel have 

announced an agreement on application 
specific integrated circuits (ASICs), 
which will improve the design and 
development of high technology equip­
ment.

The agreement includes development 
of a common cell library, a common 
gate array macro library, and provision 
for common testing, packaging, and de­
sign rules. The companies also have 
agreed to develop compatible ASIC 
CMOS process technologies, which will 
facilitate alternate sourcing.

‘Systems manufacturers are faced with 
a wide array of vendors and design op­
tions, and few standards exist,’ said 
Jack C. Carsten, Intel senior vice presi­
dent and general manager of its ASIC 
Components organisation. ‘This agree­
ment can help avoid customer confusion 
by establishing new ASIC standards’.

TI’s semiconductor Group Australian 
Manager John Robinson said the agree­
ment allowed customers to design TI 
and Intel components into their prod­
ucts with a high probability that they 
would be able to migrate to Tl/lntel 
ASICs.

138 ELECTRONICS Australia, June 1988



ZVC opto triac drivers
TRW Optoelectronics division has 

just released two new zero voltage 
crossing optically coupled triac drivers.

The OP1340 comes in a TO-5 her­
metically sealed package and the 
HCC340 in a hermetically sealed lead­
less chip carrier package.

The OP1340 consists of a gallium alu­
minium arsenide IR emitting diode and 
a monolithic integrated circuit contain­
ing a photodiode and a zero voltage 
bidirectional triac driver, mounted in a 
six pin TO-5 hermetic package. The de­
vice is intended to be used for low 
power DC control of power triacs which 
in turn control resistive, inductive or 
capacitive loads powered from 220V 
AC. Zero voltage crossing ensures that 
the device will not turn on until the line 
voltage reduces to 15 volts, typical.

The OP1340 has 1000V DC electrical 
isolation and is screened to MIL-STD- 
883 class B standards.

For further information contact Total 
Electronics, 9 Harker Street, Burwood 
3125.

Above: As noted in this column last 
month, IBM has announced what it 
claims is the fastest DRAM chip yet 
produced, with an access time of 20 
picoseconds. Here is a prototype 
chip being tested at IBM's Yorktown 
Heights research laboratories, in New 
York.

Chip for solid state disks
NEC’s new uPD42601 ‘Silicon File’ 

chip is specially designed for solid state 
disks. It features very low power con­
sumption to ease battery backup re­
quirements.

Other highlights include:
• File capacity: 128K bytes
• Self-refresh: 30uA (max)

• 512-bit page-mode cycle: 200ns (min)
• Package: 18-pin DIP; 20-pin ZIP;

26-pin SOJ
Further information is available from 

George Brown Group offices or the 
George Brown Group, marketing divi­
sion, 456 Spencer Street, West Mel­
bourne 3003.

New LED arrays from HP
Hewlett-Packard has introduced eight 

new light bars and one 10-element array 
in its line of bright aluminium gallium

arsenide (AlGaAs) components.
These products are designed for 

battery-backup applications where 
power conservation is at a premium, or 
in high-ambient conditions when extra 
intensity is needed.

The new HLCP-X100 series of 
AlGaAs light bars is pin-for-pin com­
patible with the HLMP-2000 series of 
high-efficiency red (HER) light bars, 
but has more than three times the inten­
sity.

Although the HLCP-X100 series is 
specified for low-current operation (at 
3mA), the parts can be driven at nor­
mal currents of 20mA to provide high 
intensity in applications where sunlight 
viewability is valuable.

The rectangular light sources are con­
figured in single-in-line and dual-in-line 
packages, in either single or segmented 
light-emitting units.

For further information contact VSI 
Electronics (Australia), 16 Dickson 
Avenue, Artarmon 2064.
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XJ Informatinn centre
Inverter hum

After reading the item on Inverter 
Hum in Information Centre for March 
1988, I detected that M.B. of Cronulla 
had struck the same problem that I had 
with my 300 watt inverter and Toshiba 
CD player (240V only).

The problem was solved quickly by 
providing a strap from the CD player 
(metal case of l- terminal off spkr) to 
the car’s ground. This has reduced the 
noise to a slight hum, not that notice­
able.

I would say that this should solve 
M.B.’s problem, also could you please 
pass this info on to him/her, or maybe 
publish it in the magazine for others 
with this problem. (P.L., Bass Hill, 
NSW)
• Thanks for writing P.L. Tying the 
CD player metalwork and inverter 
case together might well help, as you 
suggest.
Colour bar generator

Having built the TV Colour Bar Gen­
erator of October 1987, a problem 
arose. This is that the 5MHz oscillator 
would not reliably start on this frequen­
cy, but on a frequency of 7.5MHz in­
stead.

The cure was to remove the 270pF 
capacitor (Cl), unsolder the 5MHz crys­
tal and replace it with a wire link. Then 
resolder the crystal in the position va­
cated by Cl (the hole spacings are the 
same).

These changes seemed to do the trick 
and no starting problems have arisen 
since. (T.O.W., Ingleburn, NSW)
• You do not seem to be alone in ex­
periencing this problem. It would 
seem that the problem could be aris­
ing because the crystal may be over­
driven. Your solution seems to be 
sound, although another possible 
solution may be a trimmer capacitor 
in series with the crystal. However, 
since the circuit works with the 
modifications which you have per­
formed, we see no reason why you 
shouldn’t leave it as it is now.

Colour bar generator - 2
Having built the 87/TV/10 Colour Bar 

and Pattern Generator from a kit, like 
Mr Wynn of Keilor in Victoria. 1 have 
had problems with a different modula­
tor.

Thanks to the advice in his letter pub­
lished in the March issue, I was able to 
remedy the matter by fitting a 6.2 zener 
diode.

Not being too skilled in the art of 
electronics as yet, I have another fault 
which has me completely puzzled. 
When switched on, nothing will lock in 
the patterns. However, I was fiddling 
around when, by accident, I put a short 
circuit across a .02uF ceramic bypass ca­
pacitor, C4 (bypassing pins 2, 3 and 16 
of the 74123 to ground. To my amaze­
ment when I looked at the screen, 
everything was working as specified.

After a suitable period of time, I 
switched off the test set but when 
switching on again the same thing hap­
pened. I re-applied the short and it 
came good. The puzzle is that it keeps 
working fine with the short removed.

Could ypu please give me some idea 
of what to look for or check.

I would add that the frequency 
changes at pin one of the above IC, 
becoming lower in the correct operating 
mode. (W.H.B., Sunbury, Vic.)

• In shorting this capacitor, you are 
actually shorting the 5V supply line - 
not a good idea. It sounds as if your 
crystal oscillator (based around crys­
tal X1) is not starting reliably. Initially, 
try placing a small trimmer capacitor 
(say 40-1 OOpF) in series with the crys­
tal, and adjusting this until the oscil­
lator starts reliably. Failing this, an­
other solution may be to leave the 
crystal as is, and replace C1 with a 
wire link.

UHF remote switch
I have built the ultrasonic burglar 

alarm of April 1987, and combined this 
project with the UHF remote switch of 
January 1987. The unit has worked per­
fectly since installation.

Recently I have decided to add an 
external relay board, to drive the car in­
dicators during on/off transition. The 
problem that I have experienced with 
this combination is that every time the 
alarm is turned on, the indicators flash 
and the alarm triggers. The external 
relay board has been mounted in a 
separate box and a piece of insulation 
tape has been placed between the pole 
face and the relay armature to minimise 

vibrations but, it has not cured the 
problem. Would you have any sugges­
tions on this matter? (J.F., Tullamarine, 
Vic)
• It seems likely that the sudden 
surge when the extra relay and blink­
ers turn on is causing a glitch on the 
power supply, causing the alarm to 
trigger. We suggest that you bypass 
the non-inverting inputs of IC1 (i.e., 
pins 1, 12 and 13) by connecting, 
say, 10nF capacitors between each of 
these 3 pins and ground. Further 
suggestions may be available from 
Branco Justic of Oatley Electronics 
who deisgned these projects.

Movement detector
I have built your Ultrasonic Move­

ment Detector project in the August 
1984 issue. As I’m still at school I can’t 
afford too much to buy as much elec­
tronics as I would like, but I have an­
other alarm module with N/C and N/O 
inputs, so 1 would like to know if there 
is any way I could modify or add on 
something to make the ultrasonic detec­
tor’s output activate the alarm module? 
(J.C., Granville NSW)
• The Ultrasonic Movement Detector 
should be able to be used with your 
alarm module. If the normally-open 
input of the module is activated by 
taking it to ground, then it should be 
possible to use it by directly connect­
ing the movement detector output to 
the normally-open input of the alarm 
module.

Otherwise, a slightly more complex 
solution is to connect a suitable volt­
age relay between the Ultrasonic De­
tector and the alarm module. The coil 
of the relay would be connected be­
tween the collector of Q3, and the 
+ 12V line, with a power diode across 
with its cathode to 12V. Then, simply 
wire the normally-open contacts of 
the relay across the N/O input of the 
alarm module, or the normally-closed 
contacts in series with whatever else 
is connected to the NIC input.

Can you help?
At the EA office we have reference copies of 
the magazine going back to 1927 - but none 
of our first 5 years before that. If you have 
any of these historic but missing copies of 
Wireless Weekly, our editor Jim Rowe would 
very much like to hear from you...

140 ELECTRONICS Australia, June 1988



What was it? stomp for list — Hundreds of other items not listed — Send 4Oc

This month's mystery object would 
have been instantly recognisable by 
radio enthusiasts of the late 1920's, 
even though most of it was normally not 
visible. It was made in Australia, and 
cost around 1 pound.
(Answer next month)
Answer for May

The component pictured last month 
was a ‘Kuprox’ copper-oxide rectifier 
unit, first of these to appear in Austra­
lia in September 1928. Copper oxide 
rectifiers were the first practical ‘solid- 
state’ power rectifiers, and were widely 
used in battery chargers and power sup­
plies until they were superseded by sili­
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MAIL ORDERS BOX 156 DEE WHY NSW 2099 

TELEPHONE 93 1848

SUPER SPECIAL

con diodes in the 1960s. The ability of a 
copper/copper oxide junction to rectify 
was discovered by Branley, in 1874.
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FM STEREO KITS
All three modules 
supplied are fully 
assembled and 
aligned. Circuit 
diagram supplied.
ONLY $22

P&P 
$2.00

Atenna 
$1 extra

455 KC IF coils for valve radios
OS coils....................................
Transistors
AD 161-162 ..............................
AD 149 ......................................
1/4 Chrome push-on knobs........
Slider Pot knobs........................

• $1
75c

WARNING!
MOTOROLA MJ15003/4 POWER TRANSISTORS: It has been drawn to 

our attention that some devices sold recently as Motorola MJ15003 and 
MJ15004 product have conflicting date coding on the packages, and do not 
meet the performance specifications for these devices. There is a strong 
suspicion that they may in fact be different TO-3 power transistors of lower 
rating, illegally re-labelled by overseas suppliers (possibly in Hong Kong). 
Similar cases have occurred in the past.

Our information is that the dubious devices are in obsolete aluminium TO-3 
packages, with inked date codes of 8715 (MJ15004) or 8713 (MJ15003). 
Readers who have transistors which correspond to this description are 
advised to return them to their supplier, and seek either guaranteed-genuine 
devices or a refund.
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12 Meg Switch 
92 Meg Single 
25K Dual Ganged Switch 
1 5 Meg Single 
100K Dual Concentnc 
’/2 Meg Ganged Log 
2 Meo Linear Ganged 
10K Dual Concentric

Double Pole Switch 
25K 4 Gang Linear 
20K Linear Single 
1 Meg Log Switch 
1 Meg Dual Ganged Log 
100K Sub Mini 
10K Sub Mini 
50K Log Switch 
250K Linear 
100K Log 
50K Log

PÖT5

...$3pair 
.... $2ea 
10for$1 
10tor$1

$1.00 
S 50 
$1 50
S 50 
$1 50 
$1 50
S1 00
$1 50 
$2 00
S 50 
S1 00
SI 00 
$ 50
S 50 
S1 00
S 50 
S 50
S 50

2 Meo Ganged tapped Log 
50K Dual Concentric 
25KTAP32K
25K
'/4 Meg Dual Concentnc Linear 
100K Log Switch
50K Mini 4 for
10K Mini 4 for
50 Ohm
0 25 Meg Dual Concentric
25K Dual Ganged Switch
10K Dual Ganged Switch
250K Dual Ganged Switch
1 Meg. Meg Dual Concentnc 

TAP 40K Double Pole Switch
300 Ohm Linear
1500 Log
0.25 Linear or Log

$1 50 
$1 50 
$1 50 
$ 50 
$1 50 
$1 00 
S1 00 
$1 00 
$ 50 
SI 00 
$1 50 
S1 00 
S1 00

$1 50 
$ 50 
$ 50 
$ 50

SPECIAL
F 
x 
$ 
? x

DUAL 
VU 
METERS

>$3
PP si

Dynamic 
microphone Desk 
Type, HI IMP on/off 
switch $4 PP $1

TEISCOCe ramie 
Microphone 
$2 PP $1

NOTES & ERRATA
DUAL TRACKING POWER 
SUPPLY (February 1987): The speci­
fied transformer (22-0-22 volts) may 
produce an unregulated supply as high 
as 35 volts DC. This is the upper limit 
for the 7805 regulator, and may cause it 
to drop out when under load. To reduce 
this voltage to a safe level with existing 
units, wire two power diodes in series 
with the regulator’s input lead.

If this power supply is to be con­
structed from scratch, rather than a kit, 
use a 20-0-20 volt transformer (such as 
an ARLEC 5755) with the standard cir­
cuit. (File: 2/PS/64).

JOGGER LOGGER (December 
1987): Due to an oversight, the PCB 
artwork as published was not the final 
version. This results in the two least sig­
nificant digits being swapped over, and 
the ‘a’ and ‘c’ segments also being 
reversed. The correct version is repro­
duced here, but for those who have al­
ready built one, the cure is simple. Cut 
the tracks connecting R9 and Rll to the 
displays. Using two short pieces of 
hookup wire, re-connect the resistors to

the display so that they are swapped 
over. That is: R9 should be connected 
to the uppermost pin on the display, 
and Rll to the pin third from the top. 
The other change is to swap the tracks 
connecting IC3 to Q3 and Q4. Again, 
cut these two tracks at a convenient 
point, and re-join them so that Q3 is 
now connected to pin 10 of IC3, and Q4 
to pin 11, as shown in the circuit dia­
gram in the original article. (File: 
3/MS/133).
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5 mixed rotary switches 

$2.50

Touch micro switches
4 for $1

Mixed resistors handy types
100 for $2

Stick rectifiers TV 20 sc 
$1 each

Slider Pots
250k
250k

50k
10k

dual 
single 
single 
single

VALVES
6V6 
6K8 
6806

sto 
$10 
sio

6805 
EF86 
5AS4

12 mixed switches 

$4.50

Micro switches 5 A 250 V 
50c

25k dual 
1k dual 

■'/s meg dual

$7 
$7 
$7

TUNING 
CAPACITOR
2 gang covers all
Aust. AM bands

$4.75
P.P. $1 for one or two.

POWER 
TRANSFORMER 
240V to 285V a side & 6.3 
$10
P.P. $3.50 NSW. 
Interstate $4.40

12AV7 
12AX7 
SDX8

6BM8 
68L8 
6U7

Transistor ear piece, 
4 for $1 plug & lead

Mixed capacitors handy types
100 for $2

single 50c; dual $1
. 1 meg dual

2 meg dual
2 meg single
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“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues.

Wireless 
Weekly©

June 1938
Breville sales folder: We have received a 
very attactive and informative sales 
folder from Breville Radio, setting out 
their range of console receivers for the 
season. There is a wide selection of 
models, both broadcast and triple-wave 
types for AC operation, as well as 
AC/DC vibrator, and battery power.
Radio clock that works: By inserting it 
in series with the lead to your receiver, 
this clock will switch on and off as often 
as you like, according to the manner in 

which it is preset. It is only a matter of 
pressing a button, at the same time ro­
tating a bakelite ring to mark the times 
the radio is required to start and stop, 
and the clock will automatically do the 
switching as required. It has a mechani­
cal movement.
The news in different versions: We are 
all accustomed to the manner in which 
overseas news is served up to us by our 
favourite daily newspaper, but what 
Contrasts does the short-wave listener 
discover when he listens in and hears 
the news of some particular political 
event as it comes to him from the radio 
stations of countries in Europe. An­
other excellent example of this has been 
observed recently, when lengthy news 
broadcasts on the German-Czech situa­
tion could be heard from Berlin and 
Praha.

r radios 
TELEVISION

«nd HOB HIES ,,

June 1963
Signature by radio: The other day, re­
ported Allan Murray in the BBC New 
Ideas program, a London merchant 
banker signed a share transfer certifi­
cate and slipped it into a machine on his 
desk. When he took it out again seven 
minutes later it had been countersigned 
by an American banker in New York.

The machine was a new British elec­
tronic device called Mufax. In less time 
than it would take to dictate the con­
tents of any document by telephone it 
can send or receive a facsimile copy. All 
the London banker had to do was dial 
his colleagues telephone number in New 
York, then switch over to the machine, 
which transmitted the document at the 
rate of 500 words per minute. At the 
other end of the line a similar machine 
reproduced the certificate on electro­
sensitive paper. The American banker 
added his signature, and when this was 
flashed back to London in the same way 
the deal was completed.

JUNE CROSSWORD MAY SOLUTION

DOWN
1. Generate a magnetic flux. (6)
2. Black substance used to 
show effect of charge. (7)
3. Usual container for a gas 
discharge. (4)
4. Phase instability. (6)
5. Soft high-density metal. (4)
6. Soft low-density metal. (7)
7. Having spin. (8)
9. Low-frequency turntable fault.
(6)
14. Individual signal. (5)
15. Domestic cycle rate. (5)
18. Current unit. (8)
19. Temporary link for a special 
broadcast. (4-2)
21. Change direction of 
wavefront. (7)
23. Italian, first in 
electrophysiology. (7)
24. Term (relatively polite) for 
the ABC. (6)
25. Elementary particle that 
decays into a proton. (6)
29. Printers do it. (4)
30. Musical instrument digital 
interface. (4)
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satellite. (7)
11. Such are modern films. (4)
12. Substance that Greeks called

ACROSS 8. Term for an overvoltage
1 .Domestic heating appliance. protection circuit that uses a 
(8,3) shunt. (7)
6. Delay in response. (3) 10. Early communications

elecktron. (5)
13. CD plants don’t want this.
(4)
16. Again assemble an EA kit.
(7)
17. Illumination control unit. (6)
20. Initial surge. (6)
22. Potential output of cell. (7)
26. Period of useful service. (4)
27. Such a portable radio would 
need trimming! (5)
28. Thomas —- Edison. (4)
31. Expert in computer systems.
(7)
32. Said of impinging electrons 
causing secondary emission. (7) 
33. Briefly, a common control.
(3)
34. Skilled tradesperson. (11)
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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 $8.50

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 newcomer to 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
TITLE CODE QTY PRICE

send to: Total book price
Freepost No. 4 plus S1.50 per
Federal Publishing DOOKP&H S.............................

PO BOX 227 TOTAL PRICE S..............................
Waterloo 2017 (no stamp required) Date:.....................................

Name:.....................................................................Phone:....................................

Address:................................................................ p/code:..................................
□ I enclose my cheque/money order for S...................................................
□ Charge my DBankcard niviastercard Dvisa

□Amexwith $........................

Credit Card No: I I I I I I

Signature...........................................................Expiry Date......... I.......... /.
(Unsigned orders cannot be accepted)
As these books are imported, unavoidable delays may occur. Allow 4 weeks delivery.

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 
notes.

$4.00

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 forthese main 
modules. Later chapters deal with sequencing 
and some effects units.
112 pages $11.00
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E A marketplace E A marketplace
ADVERTISING RATES FOR THIS PAGE

SMALL ADDS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 cen­
timetres are rated at $25 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND 
UP TO NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to 
issue date. PAYMENT: Please enclose payment with your advertisment. Address your letter to THE ADVERTISING MANAGER, 
ELECTRONICS AUSTRALIA, PO BOX 227, WATERLOO, NSW 2017.

FOR SALE WANTED
NEW RADIO VALVES: For entertain­
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360.

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 Ores., 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. — CLOSED DURING JUNE —

24 HOUR PCB SERVICE
Single Sided................................. 10® per cm2
Double Sided................................ 12® per cm2

(Minimum 100cm2)

DRILLING.................................................3® per hole
Send artworks on film or transparency P&P $2.50

ÒaDflfctrohics
P.O. BOX 25, Ermlngton, NSW 2115

Phone (O2) 639 1252

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. |j|FS2 
For further information, write to: IKI

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION)

P.O. Box 1066
PARRAMATTA, N.S.W. 2150.

KIT FIX SERVICE: Having 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.

MUSICOLOUR II: As new $65 or offer. 
Ph (042) 34 1431.

EX-ABC AUDIO TAPES: W wide on 
10V2" Standard metal spool $6.85.
Robust metal spool $12.85 7" spool 
$2.85. 5” spool $1.25. Post extra. Also 
in stock W, 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd­
ney. Phone (02) 331-3360.

« NEW CONCEPT F0> LOW (MTAIE MWJECTJ
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 Bou 62, St Hilda, Vic 3182. (03) 534 3462

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & ETI 

Project PCBs
Catalogue 1976-85 (ine components) $2 00.

PCBs made to order — 48 hr prototype service 
Bankcard/Mastercard.

Acetronics PCBs
112 Robertson Rd, Bass Hill 2197 

(02) 645 1241

Hl amo Pty. Ltid.
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

SCHEMATICS FOR H.P. POWER 
SUPPLIES required: Generous prices 
paid for good quality copies or originals. 
Phone Martin Griffith (02) 799-6465, 
Switchmode Power Supplies, 44 Kings­
ton St., Haberfield, NSW 2045.
WANTED: Electronic books. Especially 
on amplifiers, valve and solid state. 
State price. D. KIDD, 8 Gosse Ave, 

Dubbo, NSW 2830
OLD RADIO VALVE: IJ6 or IJ6GT. 

P.O. Box 434 Lavington 2641.

Public Domain Software 
for IBM PC and compatibles 

$5 per volume 
send SASE for FREE catalogue 

ALPHA Computers & Electronics 
GPO Box 2088, Canberra 2601

^JJflfcthokics

...PCB ARTWORK...
PHONE

(02) 639 1252

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 & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS
P.O. Box 438, Singleton NSW 2330 

(065) 761291
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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 hack issues arc 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 
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PROJECT QUERIES: Advice on projects is limited to postal 
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Amplifier Design
power supply decoupling and output 
stability networks.

Physical construction
As previously mentioned, a straight­

forward construction technique will pro­
duce a much higher proportion of am­
plifiers that work. Not only is construc­
tion faster and simpler, but fault finding 
(if required) is far less traumatic.

The best way to simplify construction 
is by the use of one large PCB holding 
all of the electronics, input/output sock­
ets, controls and switches. If possible, 
everything except the power trans­
former and mains wiring should easily 
mount on the one board.

This single PCB technique may be 
taken a step further by running copper 
tracks rather than shielded wire to the 
input and output connectors. By taking 
special care with the position and 
shielding of these tracks, we may elimi­
nate any crosstalk or induced hum prob­
lems.

Conclusion
So there we have our guidelines for a 

new amplifier. By critically assessing

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. 
PAYMENT: 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 wc are unable to supply back issues, photocopies 
or PCB artwork over the counter.

Photostat copies.....................................

Continued from page 96

new audio trends and learning from past 
designs, we are able to establish what is 
required of a high performance, low 
cost amplifier. Next month, we plan to 
describe just such a project.

Letters
Continued from page 7

formed at the negative plate and react­
ing easily with the lead sulphate. After 
charging, the battery was thoroughly 
rinsed out and refilled with sulphuric 
acid at full charge strength. It worked 
and restored some capacity to the 
motor-cycle battery I tried it on, for at 
time, but it eventually shorted out from 
the mechanical damage to the plate.

I hope this may be of interest to you 
and your other contributors.

Frank Walker, 
Kew, Vic.

Comment: Many thanks for the clari­
fication, Frank. ®
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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 are a regular reader, I 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.

So right now, there’s one big reason 
why you should subscribe, and it’s easy 
to explain: Instead of paying the normal 
news stand price of $43.45 for 11 normal 
issues plus the annual digest, a 12-month 
sub will get you them for only $30 in­
cluding postage. That’s a very healthy 
saving of just on 31%.

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 arc 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. To say “thanks” 
for your continued support . . .

By the way, if you had a sub in the 
past and had trouble with late copies. I 
can assure you that those hassles are 
now well and truly fixed. I’m on the 
subs list myself nowadays, to monitor 
things — and they’ve been consistently 
arriving well before they hit the stands.

Well, have 1 convinced you to try 
subscribing? If 1 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 ANY prob­
lems with your sub. let me know. I'll 
get it fixed fast.
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SIEMENS

At last... a complete range 
of future-proof connectors

SNlWi'* • \

What you need with connectors is full 
compatibility. You don’t need “today’s” 
connector that is obsolete tomorrow.
With a complete family of compatible 
connectors, Siemens is your total systems 
supplier. And for you that means a future­
proof investment.
Put them to the test now, and discover 
Siemens higher technology ... brilliant 
design, peak performance and 
unsurpassed reliability at every level. Right 
through to the unique gold, silver and 
palladium plated contacts.
Consider the benefits of our range:
® DIN 41612 connectors
□ The world’s largest range, with 

various polarisation systems.
□ Protection against static charge 

through pre mating contacts.
□ Available in surface mounted 

devices.

@ D connectors
□ Huge range
□ Wide variety of functions in the one 

housing design.
□ Time and space saving installation.
□ Screw locking available.
□ Pre mating contacts.

© IDC connectors
□ New compact clip-on head saves 

space.
□ Superior mechanical strain relief 

clamp.
© SIEDECON connectors
□ The first connector for double 

Eurocard format confirming to DIN 
41612.

□ Solves every connection and 
tolerance problem.

□ Pre mating contacts.
Put Siemens higher technology to the 
test now. Contact your nearest 
Siemens office or distributor for more 
information.

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. Old., 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



ANRITSU CREATES NEW 
POSSIBILITIES WITH 

INTELLIGENT PEAK SEARCH

SPECTRUM ANALYZER MS2601A iokHz-2.

The all-new spectrum analyzer 
smartly pinpoints signals with 
more precise results.
Now you can do it all with the new 
MS2601A Spectrum Analyzer: locate 
the signal peak instantly in a user- 
specified range even in crowded 
spectra with the world’s first zone 
marker, track the signal through 
repeated sweeping within the zone, 
and average the levels of the zone. 
The detected peak is digitally dis­
played with 0.05dB resolution and 
in optimumRBW. You’ll agree — the 
analysis is simpler, faster and more 
precise than ever.

The MS2601A offers highly accu­
rate signal analysis up to 30Hz RB W 
and automatic calibration guarantees 
IdB total level accuracy. A new 
scroll function shows the spectrum 
beyond the screen, smoothly moving 
up to two divisions each way.

What’s more, advanced digital 
processing enables faster measure­
ment and display menus simplify 
operation. Plus, new Plug-tn 
Memory Cards make complex 
operations easy and fast by storing 
up to 48 sets of data. The compact, 
portable MS2601A has a range of 
10kHz to 2.2GHz at —130 to +20 
dBm (dynamic range of 75dB).

Choose the smart spectrum ana­
lyzer with greater cost - performance 
— choose the Anritsu MS2601A.

MS2601A Spectrum Analyzer

/inritsu
STC AUSTRALIA

MELBOURNE - 58 QUEENSBRIDGE STREET
SOUTH MELBOURNE, VICTORIA 3205
TELEPHONE : (03) 615-6677
FAX : (03) 615-6667
TELEX : AA30878

SYDNEY - TELEPHONE : (02) 6632283
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