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THE NEW FACE OF SIGNAL GENERATORS
A new family of RF Signal generators 
from Marconi Instruments set the 
highest standard in functionality by 
combining an RF signal generator, LF 
source and RF sweep oscillator in one 
neat instrument.
An innovative large backlit LCD with 
simple soft/key menu operation allows 
more features than ever before with 
instruments of this kind, and with 
performance that is simply stunning...
Level 4, 15 Orion Road, 02 418 6044 (NSW)
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LETTERS TO 
THE EDITOR
Combination lock

I am pleased to see a project on access 
control (August 90 Combination Lock). 
However there are some points that I 
would like to make.

The items that were called ’door lock 
solenoids’ are electric strike releases 
and depending on the type of locking 
used, could have limitations in the 
security they offer. Most houses also 
have dead bolts fitted to their security 
doors and although there are types of 
strike to go with dead bolts, that would 
require two strikes for a door.

Looking at cost, now is a good time to 
consider options available and the 
security they offer. If a strike must be 
used, a good quality dead latch is the 
first consideration, then a strike that is 
of solid construction. Another pos
sibility is an electric mortise lock; this 
offers all the advantage of a strike but 
normally with better security.

There are quite a few products avail
able on the market that are Australian 
made and are good quality. Hardcor 
make the A500 and A600 strikes, Lane 
make the E335 and E435 mortise locks 
and G.W. Electronics convert a Lock
wood standard backset lock. All are 
good quality and have service and parts 
available if required.

As I work with electric locking on a 
daily basis I felt that adding a strike and 
code pad would not automatically in
crease security and could well decrease 
it The locks and strikes above are more 
expensive than those in the project but 
offer much increased security in most 
conditions.

Sam Wallace, 
Alexandria Hills, Qld.

Help for disabled
Technical Aid to the Disabled is an 

organisation with separately constituted 
bodies in most Australian states.

TADSA is desperately in need of 
voluntary technical members with 
electronics expertise, to design and 
develop equipment for persons with 
diabilities. Technical members give 
their time voluntarily. The client pays 
for materials used and out-of-pocket ex
penses.

TADSA is increasingly being asked to 
develop various types of alarm systems 

and communications devices, as well as 
aids for the visually impaired. Requests 
may be complex or simple. It may be to 
install a switch or develop a voice syn
thesiser connected to a blood pressure 
machine, for use by a visually impaired 
person.

It would be greatly appreciated if you 
could include a note about the need for 
members in Electronics Australia.

Of interest to members is an 
Electronics/Communications sub
group who regularly meet to discuss 
projects and developments associated 
with equipment for persons with dis
abilities.

Sheelagh M. Gordon, Co-ordinator, 
POBox 112
Eastwood, SA 5063

Protei Schematic
I read with interest your review of 

Protel’s Schematic V3.3. I have been 
using Protel Technology’s programs for 
around three years now, first Protel PCB 
and the original Schematic, and now 
Easytrax and Schematic V3.3. I agree 
enthusiastically with all the nice things 
that you say about the program.

With reference to your grizzle about 
component placement and library 
defaults. If the component is in any of 
the loaded libraries, Schematic automat
ically finds it and retrieves it for place
ment. I normally have DEVICE, TTL 
and OPAMPS libraries loaded, as these 
cover most of the components I normal
ly use, and I can put down say an LF356, 
a 7404 gate, and a npn transistor, just by 
typing in their names. Try it yourself, it 
is much faster.

Protel Schematic and Easytrax seem 
to have been written by programmers 
who are ex-technicians, or who actually 
LISTEN to what techs tell them. In 
either case a very rare breed. May they 
grow and prosper, and have lots of in
fluence over future programmers.

Trevor J Stahlfest-Moller
Tech. Officer (Electronics) 
James Cook University, 
Townsville, Qld.

(Comment: Thanks for your comments, 
Trevor, I agree that Schematic can find a 
component if it's in any of the three 
loaded libraries. But what if you cant 
recall it’s correct name? Then you have
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EDITORIAL
VIEWPOINT

to go through the rigmarole I grizzled 
about...)

Toroidal transformer
I have been reading Electronics 

Australia, and it’s predecessors, since 
before the day when John Moyle joined 
the magazine (having applied for the 
position myself) and always enjoyed 
same.

The reason for this letter was reading 
the article describing the method of 
mounting of the toroidal transformer in 
the June 90 issue, and the effects of the 
voltage induced in the mounting bolt. 
My reaction was ’why not use a nylon 
bolt and if necessary also use nylon or 
plastic and plates, I have yet to see any 
voltage induced in nylon.

Wishing you all the best,
J.T. Self,
Macleod, Vic.

(Comment: That would certainly help in 
one respect, Mr. Self, but nylon also 
doesn't offer much shielding either. 
Thanks for your kind words about the 
magazine.

Wrong Apple
I am writing to point out an error in 

your August issue. The computer shown 
on page 59 is not an Apple IIC, but 
either an Apple II Plus or II Europlus. 
The Apple IIC is a much newer com
puter, which is portable and much 
smaller and more expensive.

Peter Fleischmann,
North Sydney, NSW.

Comment: You’re quite right, Peter — 
was an Apple II Plus. The editorial face 
is now the shade of a ripe Johnathon!

Microbee spares?
Since your magazine, which I have 

been reading for nearly 30 years, has a 
wide distribution, I am writing to ask if 
one of your readers can help me.

I have a Microbee computer. Since the 
demise of the manufacturing company 
some years back, service facilities in 
North Queensland have become non-ex
istent. I am hoping someone can put me 
on to a service agent or a source of parts, 
specifically key switches.

I would appreciate it if you could 
publish this letter.

Garry D. Hinspeter,
3 Undara Avenue,
Cranbrook, Qld, 4814.

DROP US A LINE!
Feel free to send us a letter to the Editor. 
If it’s clearly expressed and on a topic of 
interest, chances are we’ll publish it. — 
but we reserve the right to edit those that 
are over long.

Positive examples of 
Australian enterprise

Here we are again, at the end of another year - a year that certainly 
brought its share of hard work and challenges, although not without a few 
worthwhile achievements. I suspect a good many Australians have found 1990 
rather tougher going than they’d have liked, but perhaps many of us had 
grown a bit too lazy and complacent, and needed this kind of ‘medicine’ to 
strengthen our characters and bring us into line with reality.

I believe you’ll find quite a lot of positive, encouraging and interesting 
reading in this issue. One story I found particularly interesting myself was 
Jim Lawler’s feature on the impressive new ‘Seacats’, developed and built by 
International Catamarans in Tasmania (see page 140). These are the biggest 
and fastest cats yet produced, you may recall, with a length of 74m and 
pushed along at around 35 knots by four big 5000hp engines driving massive 
water jet impellors. The very first one produced broke the records for cross
ing both the Tasman and the Atlantic, before going into service as a cross
channel ferry between England and France. Another is shortly to begin 
service locally on the Bass Strait run, and will carry up to 350 passengers and 
84 cars across in a mere 4.5 hours.

The Seacats are pretty impressive technology, as I saw for myself when I 
was able to have a quick inspection of the Hovercraft France during its recent 
trip to Sydney. And as Jim Lawler explains, they’re simply bristling with hi- 
tech electronics - much of it designed and built right here in Australia.

Another story that you’ll hopefully also find interesting is my own piece 
describing our experiences trying out an up-market hifi system using Austra
lian-designed and manufactured components (see The Ozft Experience, page 
20). Quite a few of Australia’s hifi equipment designers have been quietly but 
steadily making their reputation, both here and in various overseas markets, 
and it was very interesting to try out some of their innovative new products. 
There’s no doubt that these compare very well indeed with the best from 
elsewhere.

As these examples show, Australia doesn’t lack for gifted, innovative 
designers and genuinely enterprising business people. This is surely cause for 
optimism for the future, despite many of the recent setbacks and debacles.

Incidentally this month’s issue isn’t short of reading for those with a more 
technical bent, either. There are plenty of construction project designs, 
including a new low-cost transistor and FET tester, an impedance bridge for 
VHF and UHF, an encoder for ‘IBM’ keyboards, and details of how to 
modify Icom BP-70 battery packs to allow transmitting while you’re recharg
ing. These, along with reviews of AT&M’s new ‘radio modem’ kit and Mar
coni’s very impressive new 2.7GHz signal generator should give you plenty of 
reading and inspiration, until next month’s big annual digest issue...

In the meantime, we extend best wishes to all of our readers, advertisers 
and friends, for an enjoyable Christmas and New Year holiday season - 
from all of us here on the Electronics Australia team.
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What's New in
VIDEO and AUDIO

‘Horizontal’ camcorder 
from Akai

Akai has now reentered the cam
corder market with the introduction of 
the PVS-C100E camcorder.

The PVS-C100E offers a number of 
innovative features, the most notable 
being the camera’s ‘horizontal’ design. 
Akai’s market research has apparently 
shown that two-handed operation is 
popular and preferred because of the 
stability it offers. The horizontal design 
of the PVS-C100E allows it to be com
fortable handled and used in one hand, 
but two-handed operation allows full 
operational control without taking your 
eye from the viewfinder.

The unit incorporates a 420,000 pixel 
0.5" CCD sensor, claimed to be one of 
the highest resolutions in the industry. 
Other features include two speed rec/- 
playback, a high speed shutter to 
l/2000th of a second, 8x power zoom,

fully auto features such as auto expo
sure, auto focus and auto white balance. 
Auto operation can be overridden for 
manual operation with two settings for 
indoor and outdoor light conditions and 
a manual white balance. The electronic 
view finder can be adjusted to 90“ 
(vertical) for low angle shooting.

The PVS-C100E is supplied complete 
with cassette adaptor for playback on 
VCR’s, an AC adaptor battery charger 
plus one battery. It is covered by a 12 
month warranty, has a recommended 
retail price of $1899 and is available at 
selected Akai dealers and department 
stores.

Three more VHS 
VCRs from Sony

Sony Australia has introduced three 
new VCR models with innovative fea
tures designed to offer convenience and 
outstanding performance.

The SLVX50, with DA Pro 4 head 
for high picture quality, features Sony’s 
new dual mode shuttle ring. This gives 
you easy control of all major tape trans
port functions, and yet eliminates many 
of the buttons usually cluttering the 
front panel. In playback mode, tape 
speed can be adjusted from l/5th to 
normal to double speed, and then 
search in both forward and reverse. 
From the stop mode, turn full left or 
right and release for rewind or fast for
ward, turn fully again and you can pic
ture search. The centre of the shuttle 
ring also doubles as a play button.

The Sony SLVX50 also offers an auto 
head cleaner, on-screen menu system, 
high speed rewind plus an array of 
other convenient features which have 
already received excellent consumer 
acceptance.

The new line-up includes the 
SLVX30, which also features the dual

mode shuttle ring, auto head cleaner, 
digital auto tracking, high speed rewind 
plus Sony’s on-screen menu system. 
Functions such as clock setting and 
timer programming are easy with the 
on-screen menu system because it 
guides you with simple commands.

The SLVX20 features remote timer 
programming for the convenience of 
timer setting from your armchair. Other 
functions include frame still, frame ad
vance, fast response picture search and 
blank search (which searches for the 
next blank point on your tape, so you 
can easily begin your recording on the 
next unrecorded section).

Sony’s Super Access Mechanism, 
available on all its VCR’s, gives fast 
response - in fact less than a second 
between pressing the play button and 
the picture appearing on the screen. All 
the models come with unified remote 
commanders allowing control of the 
VCR and your Sony Trinitron CTV 
from one handy unit.

These new models will be available 
through the Sony Dealer Network at a 
suggested retail price of $749 for 
SLVX50, $629 for SLVX30 and $579 
for SLVX20. Sony will also continue 
with its top-end VHS hifi model, 
SLV757.
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Metal-finish ‘midi’ 
systems from Pioneer

‘Personna Plus’ is the latest range of 
'midi' stereo systems from Pioneer, of
fering a full selection of compact hifi 
components packaged to save living 
space and be unobtrusive in the home, 
while giving full size performance. The 
three hifi systems in the range have also 
been priced to meet the pockets of most 
people who wish to combine quality 
sound with value for money.

Complementing the presentation of 
the Personna Plus is a new stylishly 
designed cabinet, CB777, to house the 
systems.

The Premium member of the new 
range is the Z-999. Apart from the ex
pected features of a sophisticated sys
tem - including a quality full logic twin 
auto-reverse cassette deck, electronic 
graphic equaliser, 5()W/channel ampli
fier, quartz-PLL tuner, and three-way 
four speaker system and surround sound 
facilities - this also has some special 
aspects:
• CD direct, which reduces inteference 

and distortion by by-passing unneces
sary circuitry;

• Motor-driven remote volume, which

gives a clearer and smoother control 
compared to that of other systems;
Sophisticated but simple to use auto
synchronised editing system. With 
the push of a single button, the sys
tem automatically cues the tape for 
recording, rewinds to just before the 
ending, then fades out, changes sides 
of tapes when recording is complet
ed, and synchronises with the music 
source CD.
A multi-program timer with one

record and two wake-up timers; and
• A ‘user friendly’ graphic display.

The purchasers of the Personna Plus 
Z-999 have the flexibility to add any of 
the three compact disc players - either 
the six disc multiplay (PDZ83M), the 
twin CD player (PDZ73T) or single CD 
player (PDZ63).

The Z-999 will retail for a recom
mended retail price of $1799 plus CD 
player.

New camcorder 
from Panasonic

Panasonic’s new compact NV-MS90 
Super VHS-C camcorder can shoot con
tinuously for 90 minutes in long play

mode (using Panasonic’s 45 minute tape 
NV-SEC45EXD) - ample time to cap
ture an entire event such as a wedding 
service, graduation ceremony or football 
game. Its automatic focus means that 
even a beginner should be able to pro
duce professional results from their first 
‘shoot’.

An easy-to-read panel on the side of 
the camera shows the remaining battery 
capacity, elapsed time and remaining 
tape available. For creative filming the 
digital title memory will insert titles 

when shooting, wiping and scrolling.
The camera’s frame interline transfer 

(FIT) system stops smearing, so you can 
confidently film events such as a child 
blowing out the candles on a birthday 
cake, without fear of the candles look
ing blurred.

The Super-VHS facility (with a high 
resolution of more than 400 horizontal 
lines) ensures detailed textures, intricate 
patterns and striking colours are accu
rately reproduced.

The NV-MS90 has a recommended 
retail price of $2799.

Marantz amp delivers 
first 20W in class A

The new Marantz PM80 integrated 
amplifier produces an output of 110 
watts per channel into 8 ohms, of which 
the first 20 watts are pure Class A. The 
PM80 can also be switched into pure 
Class A operation for the sweetest, 
clearest sound quality.

Beyond the 20 watts per channel 
point of Class A, the PM80 switches 
smoothly and automatically to Class 
A/B operation - the amplifier itself 
sensing the actual current and voltage 
drawn by the speakers. The amplifier 
also has the ability to drive the most 
complex loud speaker systems by deliv
ering a massive 340 watts (RMS) into a 
2-ohm load, making it ideal for today’s 
demands of digital sound.

Input facilities include three pairs of 
tape inputs and outputs, CD or CDV, 
tuner, three auxiliaries and phone for 
both magnetic and moving coil car
tridges - not usually found in an audio
phile amplifier.

With a recommended retail price of 
$1299, the PM80 carries a two-year war
ranty. A special hotline to the compa
ny’s Sydney headquarters (02) 742 8322 
ensures availability of sales and product 
information.
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Ampex unveils new 
professional video gear

Ampex highlighted a number of new 
products and enhancements at the Inter
national Broadcasters Convention 
(IBC), held recently in Brighton, UK. 
These included three D-2 format com
posite digital studio VTRs.

The new PAL recorders (the VPR- 
200, VPR-250 and VPR-350) join Am- 
pex’s established VPR-300, bringing the 
company’s D-2 recorder complement to 
four - the broadest studio offering of 
any manufacturer. The VPR-200 (three 
cassette capability) and VPR-250 (two 
cassette capability) are optimised for 
broadcast and mid-market post-produc
tion applications where fast, easy opera
tion, signal quality, cassette play length 
and maintainability are key. The VPR- 
300 (three cassette capability) and the 
VPR-350 (two cassette capability) are 
high-performance machines optimised 
for high-end post-production applica
tions where signal quality, multi-genera
tion performance and high-speed editing 
capabilities are paramount.

Ampex also unveiled a new audio re
covery process for its D-2 composite sig
nal VTRs. Called Accu-Mark, the pro
cess dramatically improves audio clarity 
at still or slow speeds, allowing precise 
audio editing that is superior to any 
digital or analog video format in use 
today. The Accu-Mark audio recovery 
process overcomes the noise which 
creates difficulty in accurately picking a 
specific location on tape when editing 
the digital audio tracks on all non- 
Ampex D-2 VTRs.

Ampex has submitted its unique 
Accu-Mark process for patent protec
tion and is providing this capability 
exclusively on Ampex VPR-200 and 
VPR-300 series D-2 studio VTRs as a 
new standard feature. Existing system 
owners will receive the Accu-Mark fea
ture free of charge as a software system

update.
Another new product displayed was 

the new ACE 10 low-cost video editing 
system. The ACE 10 system offers the 
features most demanded by editors in 
broadcast news applications, as well as 
moderately-sized post-production and 
corporate facilities.

An A/B roll, three-machine edit
controller, the ACE 10 system operates 
on a standard computer platform. It 
features a simplified operations key
board, Help Text, easy-to-read status 
display and list management capabil

ities. The new system is designed to 
provide practical features essential in 
newsroom and corporate editing envi
ronments, such as full switcher control, 
sequential auto assembly, and a 250- 
event edit decision list (EDL). List out
put may be in either CMS340 or 
SMPTE format.

Further details on the new Ampex 
products is available by circling 181 on 
our reader service coupon or by con
tacting Ampex Australia, 61 Talavera 
Road, North Ryde 2113; phone (02) 
887 3333.

Award to
Challis & Associates

EA columnist Louis Challis and his 
colleagues at the Sydney-based acousti
cal and vibration engineering consult
ancy Challis and Associates have been 
honoured with an Award of Merit by 
the Association of Consulting Engineers 
Australia (ACEA), for the development 
of a novel and cost-effective system to 

monitor and analyse the noise produced 
by aircraft landing at and taking off 
from Sydney’s Kingsford-Smith Airport.

The system was developed as part of 
the General Curfew Study for the Air
port. Funding for the project did not 
allow the purchase of noise monitoring 
equipment from overseas, so Challis & 
Assocates designed, developed and as
sembled their own system with 15 com
puterised sound loggers. These included 

high precision outdoor microphones 
with associated field calibration and 
interrogation equipment.

Despite limited development time, the 
system worked very well and cost less 
than half the figure quoted for a single 
monitoring system from overseas.

Following the original study, the sys
tems have been used in hundreds of 
subsequent noise analysis studies around 
Australia, and also in New Zealand. ®
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BRAND

IBM

AST

HEWLETT PACKARD

COMPAQ

APPLE

AT&T

EVEREX

ZENITH

CANON

EPSON

TOSHIBA

Perfect 
Match

100% Compatible Memory Upgrades 
Full 5 Year Warranty.

MODEL

PS/2 Model 30, 50, 60, 70, 80, 486

UPGRADE

CuSIMM, CuMEM, 
CuRAM, Beyond™

DeskPro 286e, 386s, 386/16, 20, 20e, 25,25e, 33,468, PORTABLE 111,386, SLT286, LTE286

Bravo/286, Premium 386, 386C, 386/16, 386/25, 386/33,486, Workstation 286, 386 CuSIMM

Vectra RS/20, RS/20C, RS/25, QS/16, 486 LaserJet II, HD, IIP, III

PaqCARD, PaqRAM, 
Ascend™

CuRAMJET

Mac II, Mac Plus, Mac SE, SE/30, Mac CX, Ci, Mac Portable CuSIMM, Xceed™

6286, 6386 WGS CuSIMM

liai
Step 16, Step 20, Step 25 CuSIMM

T1600, T3100e, T3100SX, T3200SX, T3200, T5100, T5200, T8500 CuSIMM

386/25, 386/33, 386SE, Z-248/12

LBP-811, LBP-811R

Equity Ile, 386SX, 386/20

CuSIMM

CuRAMJET

CuSIMM

We have a huge choice of memory upgrades from 512k 
to 32Mb for a variety of computers and printers. They are 
fully compatible with the latest models and come with a 
5 year warranty.

When you are looking for memory upgrades in any size, 
you’ll find them perfectly matched at NJS Electronics.

Call (03)887 0577 or fax (03)887 1620 for your upgrade,

NJS
ELECTRONICS

NJS Electronics Pty Ltd is 3 distributor for Ascend ", Beyond and Xceed ’ from Micron Technology Inc and the exclusive distributor in Australia and New Zealand for
CuSIMM. CuMEM. CuRAM. PaqCARD, PaqRAM and CuRAMJET from Cumulus Corporation. Rin-NJOn?



GO PIONEER
The Art of Entertainment



This snake is in the perfect
• position to judge this CD's sound quality.

(Even if he is deaf.)

The Green Tree Python 

like most snakes, is as deaf 

as Beethoven.

But like the great composer, 

it has managed to rise above 

such a deficiency and has 

instead evolved a sensitivity to 

vibrations far beyond 

we mere humans.

Which is exactly what puts 

it in an excellent position, 

strange as it sounds, 

to judge one of Pioneer's 

latest advances in high fidelity.

Take the case of their 

top-of-the-range Reference 

Multi Compact Disc player.

Or, rather, the base which 

is built to a unique honeycomb 

design that increases its 

rigidity and helps dampen 

resonance and vibration 

coming from such outside 

sources as footsteps or even 

the speakers.

Meaning perfectly accurate 

tracking for the laser 

— and ultimately, perfectly 

accurate sound reproduction.

Which is why you could 

play the heaviest metal on this 

unit without so much as a hiss 

out of this light sleeper.

And, of course, why Pioneer 

leads the world in sound.

READER INFO NO. 3



JAMO'S COMPACT
'CONCERT II' SYSTEM

The Challis Report:

As with the larger systems in the Jamo range, the new Concert II bookshelf system provides 
Danish elegance and superb finish - along with technical innovation. Louis Challis reports that 
it gave impressive results with classical and vocal music, in particular.

Having only recently reviewed the 
Jamo Concert VII, which I consider to be 
a technically outstanding speaker system, 
I was more than pleased to have the 
opportunity to review their much smaller 
brothers - the Concert Il's. These are 
quite diminutive in comparison to the 
Concert Vil's (413 x 250 x 255mm, with 
a weight of 9kg each) and obviously 
their performance characteristics must 
relate to their size and their lower cost.

In the European market the main 
emphasis still appears to be directed 
towards the marketing of bookshelf 
speakers, as there are innumerable small 
flats or apartments which have minimal 
space for floor-mounted hardware and 
especially loudspeakers. Not so 
surprisingly, 'bookshelf' speakers outsell 
the rest by almost 2:1, although the 
monetary value of those speakers is 
obviously disproportionate.

The Danish approach to the 
manufacture of furniture and related 
consumer goods is to 'mass produce' 
and, it should be noted, invariably with 
a quality of finish that borders on the 
'superb'. With a local and export market 
which is fully reconciled to producing 
quality furniture, Jamo have adopted the 
ethos of the industry and consequently 
even the little Concert H's are veneered 
on the sides and even on the back, to a 
higher standard than that offered by 
almost any of their American or Japanese 
competitors.

The front of the cabinet is however, 
injection moulded from a 'mass loaded' 
plastic composite material, which is 
visually and functionally superior to 
veneered timber and obviously has the 
added bonus of reducing the 
manufacturing costs.

Of course the manufacturer's blurb 
will tell you that this material was 
selected because its main attribute is that 
it effectively dampens spurious sound 
radiation and unwanted cabinet 
resonances, which tend to be an all too 
common problem with most 
conventional forms of cabinet 
construction. An equally significant 
advantage which results from the 
adoption of this plastic composite front 
panel is that it allows the cabinet 
designer to add inserts, like magnets, 
and simple slots into which folded cloth 
covered steel face panels can then be 
neatly and delightfully inserted.

As you must have guessed by now, 
these features and a number more 

MEASURED PERFORMANCE OF JAMO CONCERT II 
LOUDSPEAKERS

SERIAL NO. 54279697
1. Frequency response 90Hz to 20kHz +/-6dB
2. Crossover frequencies 2kHz
3. Sensitivity

(for 90dB average at 2m) 10.5V RMS = 13.8 watts (nominal into 8 ohms)
Harmonic Distortion 90dB 96dB 90dB
(for indicated 100Hz 1kHz 6.3kHz
levels at 1 m) 2nd -33.1 -57.7 -47.6dB

3rd -38.9 -48.7 -54.0dB
4th -56.5 -70.6 -66.2dB
5th -58.1 -62.0 -

THD 2.5 0.40 0.46 %
Input impedance 100Hz/7kHz 4:1

100Hz 14 ohms
1kHz 25 ohms
6.3kHz 8 ohms

Min at 4kHz 6 ohms

(which were not immediately quite so 
obvious), have been adopted in the front 
panel design. These include the adoption 
of a carefully sculptured face panel, to 
reduce fresnel dispersion effects from the 
30mm diameter soft dome tweeter, and 
an equally well contrived insert structure 
into which the well-engineered 140mm 
diameter low frequency driver is neatly 
inserted and cunningly retained.

Jamo engineers have taken 
considerable trouble to optimise the 
sound radiation and dispersion 
characteristics of both these drivers, 
which have above average performance 
over the range 90Hz to 22kHz when 
measured under anechoic conditions. Of 
course the Concert Il's have not been
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Compact but very solid, the Concert Il’s give impressive results. The front panel is plastic composite material.

designed for anechoic listening, and the 
design has been optimised to produce 
the best possible performance when 
mounted on a shelf or specifically in a 
bookcase where the low frequency 
response can provide appropriate 
loading (and reflection) for the rear 
loaded venting port.

As the intended market niche of these 
speakers was as a 'bookshelf' speaker 
system, or alternatively attached by 
brackets to a wall, it was logical to put 
the loading port at the back of the 
cabinet, so that the frequency region 
between 50Hz and 90Hz could then 
derive maximum possible benefit from 
this supplementary low frequency 
phase-additive output component. 
Having accepted this philosophy, one 
might question the designer's penchant 
for then veneering the back of the 
cabinet - which would then be unlikely 
to be seen by anybody other than the 
purchaser or their installer.

The rear of the cabinet has been neatly 
fabricated, with a very sensible deeply 
recessed moulded well for the two large 
gold-plated universal terminals. This 

deep well structure ensures that the 
speakers do not need to stick out too far 
from the wall when the speaker leads 
are attached, and thereby further 
complicate the installation, which is a 
problem I have observed on many other 
small speakers.

Each speaker's internal wiring, which 
inter-connects the rear terminals with the 
well made crossover network and the 
two drivers, uses unusually heavy wire 
interconnects. This is good design 
pratice for a quality speaker. Although 
the cabinet is small, it is well braced 
internally and considerable trouble has 
been taken to effectively dampen and 
reduce unwanted spurious sound 
emission from the outer surfaces of the 
cabinet.

The speakers themselves are well 
designed, and the long throw of the 
160mm driver provides a capacity to 
generate significant output levels all the 
way down to 60Hz. The tweeter uses a 
ferro-fluid in the magnet's voicecoil air 
gap to increase its thermal dissipation 
capability, and I suspect to avoid the 
cost of a supplementary protection 
circuit.

Lab test results
The laboratory objective performance 

testing confirmed a number of desirable 
features from the speakers, which have a 
modest cabinet volume of only 24 litres, 
and a relatively conventional reflex 
design. The on-axis frequency response 
measured in our anechoic chamber 
reveals that the frequency response is 
reasonably flat from 100Hz to 10kHz, 
with a gentle and acceptable rise of 
+ 5dB between 10kHz and 15kHz, and a 
reasonably smooth drop from 16kHz 
back to 22kHz.

The reflex loading port boosts the 
response at 50Hz, but without a 
reflective wall behind it, or a corner 
reflective wall adjacent to it in the 
anechoic chamber, the available phase 
additive boost from the rear loading port 
is obviously only modest.

With the frequency response measured 
at 30" 'off axis', the measured response 
is particularly flat all the way out from 
1 7kHz, and with speakers mounted in or 
on a bookshelf on both sides of a typical 
living room, bedroom or study, that's the 
condition and the characteristics that
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Jamo ‘Concert IT system

At left are the various frequency plots 
for the system: close-proximity, 1m 
and 2m responses on axis and at 30°, 
and the input impedance. Above are 
the polar plots at 1, 3, 6.3 and 10kHz.
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Above: tone-burst responses of the 
Concert II system at 100Hz, 1kHz and 
6.3kHz. Overall the response is quite 
smooth, and with minimal signs of 
unwanted resonances from either the 
drivers or the enclosure.

most people would experience when 
listening to these speakers.

The close proximity frequency 
response measured at 50mm from the 
face of the low frequency driver and 
similarly 50mm from the face of the 
tweeter are reasonably smooth and 
confirm that the crossover frequency is 
2kHz, with the potential for a significant 
notch in the crossover region.
An examination of the polar plots reveals 
that the off-axis responses are particu
larly smooth all the way up to 10kHz. At 
10kHz, the response is only 3dB down 
at 47-30°, while at 47-60°, the response 
is down by only 9dB. At higher frequen
cies the high frequency directivity 
characteristics are more marked, but not 
unreasonably so.

One of the most important and telling 
investigations of a speaker's response is 
the quality and uniformity of its impulse 
response. In this particular case, the im
pulse response is very smooth with mini
mal signs of unwanted resonances from 
either the transducers — or more signifi
cantly from the cabinet, whose design 
concepts have been particularly well 
conceived. The tweeter response is not 
quite as smooth as I would like, and 
both the decay response and the subse
quent room responses displayed a 
clearly defined notch round the 2kHz 
crossover frequency, which did not show 
up as clearly in the on-axis anechoic 
room swept frequency response meas
urements.

The impulse response also highlighted 
the presence of some low-level natural 
resonances, which would result in some 
audible colouration of the reproduced 
sound under normal playing conditions. 
These characteristics also showed up 
quite clearly in the high frequency tone 
burst measurements conducted at 
6.3kHz.

The measured input impedance 
characteristic of the Concert II is quite 
bumpy, with peaks of 22 ohms at 25Hz, 
25 ohms at 80Hz and 25 ohms at 
100Hz. The lowest impedance is 6 
ohms, over an extended band between 
3kHz and 4kHz. Although the Concert 
H's are described as 8 ohm speakers, ap
plying the IEC principles, it would be 
more appropriate if these speakers were 
described as being 6 ohms impedance.

The last set of measurements, of har
monic distortion, revealed the common 
problem of limited power handling capa
bilities of small speakers when driven 
hard at 100Hz. Under these test condi
tions, there is significant measurable dis
tortion at 100Hz, but fortuitously, there 
is much lower harmonic distortion at 
higher frequencies, which is obviously a 
very desirable feature.

Taken overall, the objective test results 
are reasonably good for such a small en

closure and I was satisfied that the Con
cert Il's should be capable of performing 
reasonably well when subjected to a 
critical subjective evaluation.

Because of their cost and the quality of 
finish of the cabinets, I suspect that most 
purchasers of the Concert H's will be 
classical fans, and that their preferred or 
most likely function will be in the repro
duction of both orchestral music and 
focal reproduction - with a strong likeli
hood that the user will be seeking above 
average performance and most likely at 
high listening levels.

Listening tests
In order to put these premises to the 

test, I evaluated the Concert H's with this 
type of music. The first disc I auditioned 
was Donald Shanks, the notable Austra
lian operatic bass accompanied by the 
organist Robert Baughen, in 'Songs & 
Ballads' (ABC 426803-2). The music on 
this particular disc was recorded in the 
Queensland Cultural Centre and the disc 
is a tribute to the quality of Australian 
recording techniques, which are clearly 
still in advance of most imported discs. 
This well-recorded disc provided excel
lent organ music, which tested the 
speakers, but the best feature was the 
well-balanced reproduction of Donald 
Shanks' outstanding voice.

The Concert Il's provided an excellent 
and life-like voice reproduction, and I 
must acknowledge that I enjoyed the se
lection of songs and music, as well as

Rear view of a Concert II enclosure, 
showing the rearward-facing tuning 
port and the recessed terminal plate.
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DO
COMPUTERS

PLAY ANY
PARTIN

YOUR LIFE?
If they do — or if you want 

to find out more about 
them — don’t miss each 

month’s issue.

Your Computer is a magazine 
for Personal Computer users 
in small- and medium-sized 
businesses, and enthusiasts. 
The monthly selection of 
topical features, application 
stories, industry profiles, 
product surveys and compari
sons, user columns and pro
ductivity tips will keep you 
informed on this exciting in
dustry. And — ensure that 
you 'make that micro harder!

The only Australian 
computing magazine!

Jarno ‘Concert II’ system

0.0 5.0 10.0 15.0 20.0
CuMUlative Spectral Decay Frequency kHz

The cumulative spectral decay plot for the Concert II system. The initial 
response is fairly smooth, but with a notch in the vicinity of the system’s 
crossover at 2kHz.

the reproduction of the organ accom
paniment. This was particularly good 
and both the disc and speakers earned 
top marks.

The next disc which I played was Jose 
Carreras singing 'Italian Opera Composer 
Songs' from Bellini, Donizetti, Rossini 
and Verdi — Sony Classical SK 45863.

This disc was recorded after Carreras 
recovered from a serious operation in 
1988. The song selection features beauti
ful love songs from the late 1800's, 
which in almost all cases the composers 
deigned to include in their major operas.

Whilst the 20-bit technology works 
quite well on this disc, the recording en
gineer's choice of microphone positions 
does not really favour the direct signal to 
quite the degree that I would like for a 
truly perfect recording. The spatial sepa
ration of the microphones results in a 
trifle too much emphasis on the room's 
reverberant signal, and this de-persona- 
lises the intimacy of the singer and his 
singing. The Concert Il's functioned very 
well and lose Carreras, the piano and 
the Jarno speakers got a four star rating 
— but the recording technique would 
only get a three star rating.

The third disc I used for my primary 
assessment was a trifle different from 
what I would normally use, and featured 
the Sydney String Quartet playing 'Aus
tralian String Quartets', with pieces com- 

I posed by Don Barks, Andrew Ford, Al

fred Hill and Wilfred Lehman.
This disc contains 'avant garde' Austra

lian music, which is well played, ex
tremely well recorded, but is frankly not 
the sort of music which will necessarily 
please, nor attract a large following. The 
Concert H's provided a wonderful re
sponse and it should be noted at true 
chamber music recital listening levels.

I played the music at levels of up to 
105dB at my seated position, and al
though the distortion was starting to be 
audible at the low frequencies, the high 
frequency performance was still reason
ably smooth and particularly clean.

After three weeks of auditioning the 
Concert H's, I am satisfied that these 
speakers are reasonably well suited for 
the primary task of classical music repro
duction, that they will provide above 
average quality of reproduction of sing
ers, and offer fair but not outstanding 
reproduction of organ music. However, 
they are not well suited to the reproduc
tion of rock music, or other music which 
contains dominant bass characteristics.

At a recommended selling price of 
$1090 they offer a good performance in 
small rooms and in situations which do 
not lend themselves to the adoption (or 
purchase) of larger speakers.

Further information on the Jarno Con
cert II system is available from distributor 
Scan Audio, of 52 Crown Street, Rich
mond 3121 or phone (03) 429 2199. ®
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Loudspeaker 
Of The Year.
To win the prestigious 

CESA award, a Hi-Fi prod
uct must be of outstanding

SOUNDS IMAGE 
AWARDS

1989

technological 
standard.
Among the

hundreds of different loud
speaker models available in 
Australia today, CESA

MIDRANGE 
"CHAMBER

--MIDRANGE

FRONT BAFFLE

BASS 
CHAMBER 2

TIMBER 
CABINET

INSIDETHE AWARD WINNING 
JAMO CONCERT VII

METAL DOME 
TWEETER

7 ’ PORT 1

PORT 2

BASS 
CHAMBER 1
SUBWOOFERS

I W I T H FU L L I

[W A R R À N TY|
5 YEAR

(Consumer Electronics Soci
ety of Australia) voted

The Award Winning
CONCERT VII

tuned bass reflex port. This 
unusual port arrangement 
was developed by Jamo in 
Denmark, and is a result of 
their extensive research 
into sound.

The result is perform
ance which has already 
been acclaimed by Hi-Fi 
critics worldwide. Austra
lian reviewer Louis Challis 
said in E.T.I.:

“Right from the start, 
the most outstanding 
feature of the Concert Vil’s 
was their bass response 
which rivalled any speaker I 
have ever brought into my 
home. The speakers came 
much closer to re-creating 
the concert hall ambience 
than I would have believed 
possible and I was left 
feeling quite jubilant be-

Jarno’s new Concert VII as the Loudspeaker of the 
Year.

One of the many features that made Concert
VII loudspeaker of the year is its unique bass system. 

The two internally mounted subwoofers in 
push-pull configuration operate through a twin-

cause I felt I was experiencing a rare level of acousti
cal fidelity".

Don’t miss the Concert of the Year - see and
hear the full range at ■
your nearest Jamo III y, V
High-End Specialist. Voted "Loudspeaker of the Year"

For your nearest Jarno High End dealer, contact Scan Audio Pty Ltd, P.O. Box242, Hawthorn, Melbourne 3122. Tel. :(03) 429 2199
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SYSTEMS.
Video Camera and Camcorder Innovations

Nady VCM-100
Video Camera Boom Microphone $149

Solves the problem of poor quality sound in your videos by replacing the on
board mic supplied with your camera. On-board mics have limited capability and 
usefulness in most video applications.
Highly sensitive super-directional microphone gives you professional quality 
audio in all your videos. Switchable for normal or long distance.
In long distances mode the Nady Boom mic eliminates extraneous noise, and 
picks up only what you want to record. Ideal for lectures, contcerts, weddings, 
parties, or nature recordings.
Super cardiod electrol condenser element gives wide frequency response with 
extremely low noise.
Powered by on AA battery.

• Includes Microphone, 3 foot Coil Cord and Shoe Bracket for on-camera mount, 20 
READER |NF(J N(J 5 foot Cord for remote use, and a full length Foam Windscreen.

$49
READER INFO NO. 6

Nady NHM-200
Narrator for Headset
for Video Cameras & Camcorders
• Add voice-over narration while shooting a video.
• Monitor the audio your camera is recording.
• Lightweight and comfortable wear. Easy to hook up and use.
• Works with all video cameras and camcorders.
The Nady Narriator Headset lets you record voice-over narration on your videos while 
shooting. You can also use the NHM 200 to monitor the audio being recorded, whether 
from the headset mic, an on-board or attached mic, of a wireless microphone system 
used with the camera.

The NHM-200 is a lightweight headphone/boom mic combination that’s comfortable 
towear and easy to hookup. To use both narration and monitoring capabilities, plug 
the headphone connector into the camera’s headphone jack, and the mic connector 
into the external mic or on-board mic jack. To monitor only, plug the headphone 
connector into the headphone jack, and use the on-board or external mic for audio. The 
Narrator Headset is compatible with all video cameras and camcorders have these jacks.

The Nady Narrator Headset brings the professional features of voice-over narration 
and audio monitoring to home video camcorder use.

Available from these Professional Retailers

Melbourne: Blue Marble Technology 3291855
Adelaide: Audio Visual Conversions 339 6681
Brisbane: Professional Video 238 2933
Canberra C.P.E. P/L 280 5576

DEALER ENQUIRIES WELCOME

If not available in your area, 
please call our Order Hotline.

03-357 1434
All majorcreditcardswelcome

Wir?Jess Systems
— 38 FREDERICK STREET, FAWKNER, VIC. 3060 — 7

Wireless Microphone System Specialists
Telephone: (03) 357 1434, 359 3415 — Facsimile: (03) 357 3298



FROM $449

READER INFO NO. 11

MIXER
READER INFO NO. 12

Puts the microphone “where the action is” for 
professional quality audio on your tapes 
The NADY I5IVR Wireless System will make an 
amazing difference in your vidoes.
Range is 200ft.
Works with all video cameras and camcorders 
having an audio input.

NADY 151 VR
Wireless Microphone System for Video Cameras and Camcorders

NADYS AVM-300 VIDEO
• Four channel audio input with separate gain 

control and full mixing capability.
• Economically designed control board for ease of 

use.
• Dynamic microphone for high-quality voice 

recording.
• Compatible with all camcorder makes.

$149

Nady’s AVM-300 Video Mixer brings music and narration to camcorder videos with a design that 
emphasizes ease of use and compatibility with a range of audio and video components.

The AVM-300 accepts up to four channels of input with a separate gain control to for each. This 
allows users to combine music and narration, or fade in and out of different pieces of music with ease.

The Mixer’s master gain knob controls the volume level of the finished product, and a dynamic 
microphone that’s highly effective for both voice and music tracks completes the fully integrated package.

The mixer feeds from a camcorder’s audio output, along with its own microphone and up to two 
other audio sources. All of these sources plug into the back of the compact, economically designed 
unit. After hooking up the audio, the user then plugs the camcorder and mixer into a VCR and adds 

sound while viewing the video on-screen.

Nlretess Systems
— 38 FREDERICK STREET, FAWKNER, VIC. 3060 — '

Wireless Microphone System Specialists
Telephone: (03) 357 1434, 359 3415 — Facsimile: (03) 357 3298



THE OZFI 
EXPERIENCE □zfi

Following on from our discussion of esoteric hifi cables in ‘Forum’, we were contacted by 
representatives of ‘Ozfi’ - the group dedicated to raising market awareness of Australia’s own 
hifi manufacturing industry. Would we care to try out an impressive system based on locally 
designed and manufactured components? Indeed we did, and here’s our report.

by JIM ROWE

A few days after the phone call from 
Ozfi representative Trevor Wilson, an 
impressive set of gear was delivered 
with the message: “Keep them for as 
long as you need - make sure you get a

good feel for the level of performance 
and sound quality that this level of sys
tem can provide.”

Actually the Ozfi people also wanted 
to install the system for us, just to make 
sure everything was set up correctly. 
However we elected to do this part our
selves, to get a better feel for the equip
ment as well. They weren’t overly 
happy about our doing so, presumably 
because installation is part of the nor
mal service; but they went along with 
us.

The system consisted initially of an 
ME 850 power amp and ME 25 preamp 
combination, from ME Sound; a pair of 
Audio Definition ‘Silhouette’ tower 
speakers, by courtesy of Audio Defini
tion and Pirimai HiFi and Video; a 
Sound Research CD-IV compact disc 
player, by courtesy of Trevor Wilson 
himself; and a set of Cardas ‘Hexlink 
Five Series’ interconnecting and speaker 
cables, by courtesy of importers The 
Audio Connection. (All address infor
mation is given at the end of this story, 
by the way.)

After a couple of weeks, the Sound 
Research CD player was replaced with 
a high performance Harman-Kardon 
HD7500 single-bit player. Similarly the 
Audio Definition speakers were needed 
for a demonstration to an important 
client, so these were replaced with a 
pair of ‘Dolomite’ enclosures from Or
pheus Loudspeakers.

Overall then, the experience gave us 
an excellent opportunity to carry out 
‘driving tests’ of some impressive high- 
end hifi gear, from Australian designers 
and manufacturers. But before we re
port on our reactions, this is probably a 

good time to give you some background 
on the Australian manufacturers con
cerned, and the products themselves.

The firms...

ME Sound is a small company based 
in rural Dyers Crossing, about 30km 
south of Taree on NSW’s northern Cen
tral Coast. Its driving force is director 
Peter Stein, who is also the firm’s chief 
designer. Peter has been designing and 
building high-end amplifiers since 1976, 
based on his own somewhat distinctive 
philosophy - acquiring in the process a 
growing national, and indeed interna
tional, reputation for his ‘no compro
mise’ dedication to sound quality.

ME has produced over 3000 of its am
plifiers and preamps to date, and cur
rently produces some six different 
power amplifier models, two preamps 
and a speaker control unit.

Audio Definition is a manufacturer of 
high-end loudspeaker systems, and is 
also based on the NSW Central Coast - 
in this case, at Port Macquarie. The 
driving force is a lady called Lia Ga
lante, who is again the firm’s chief de
signer. In fact she is by repute Austra
lia’s only female designer of audio gear, 
with a steadily growing reputation for 
combining acoustic performance, very 
solid construction and excellent cabinet 
finish.

Although established for only three 
years, Audio Definition has launched 
some five different systems to date. Al
ready these have made a significant im
pact on the high-end market. All A-D 
systems are based on extensive comput
er-aided design techniques, and verifica
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tion of driver and crossover filter op
timisation.

Orpheus Loudspeakers is also a 
maker of high quality speaker systems, 
based in the Sydney suburb of Lilyfield. 
Here the designs all emanate from Brad 
Serhan, who also hand-assembles and 
thoroughly tests all systems personally. 
Brad also goes to great lengths to re
move cabinet resonances, and his enclo
sures are characterised by their particu
larly solid construction, bracing and in
ternal damping panels.

1 probably don’t need to point out 
that Sound Research, Harman-Kardon 
and Cardas are all imported products, 
and were essentially provided with the 
Australian components to provide a 
suitable level of system support. Those 
who are readers of Forum will already 
be familiar with the cable design philos
ophy of George Cardas, as we repro
duced a letter from the man himself in 
the September issue. Whether or not 
one agrees with his philosophy, his 
cables certainly have a reputation for 
high performance in making both sys
tem interconnections and the important 
power amp-loudspeaker links.

The Sound Research and Harman- 
Kardon CD players are also of un
doubted high quality, making them well 
suited for demonstrating the capabilities 
of the Australian-made gear.

...and their gear
ME Sound’s model 850 power amp is 

a relatively recent addition to the firm's 
range, with a power capability placing it 
in about the middle of the range. My 
understanding is that it's a ‘beefed-up’ 
version of the previous model ME 750, 
which was itself an upgraded version of 
Peter Stein’s original model ME 75 
(which was reviewed back in March 
1984 by Louis Challis, in ETI).

As with the other models in ME’s 
range, the 850 firmly embodies various 
aspects of Peter Stein's rather distinctive 
design philosophy - which is apparently 
based in part on the somewhat contro
versial work of Matti Otala. There isn’t 
space here to go into Peter's philosophy 
in detail, but here are some of the more 
salient points in summary form:
1. No loop negative feedback. None of 
the ME amplifiers employs a negative 
feedback loop around the output stages. 
There is a negative feedback loop 
around the input voltage amplifier sec
tion, but the output, driver and pre
driver stages are fitted only with local 
emitter degeneration. This is to prevent 
any possibility of speaker EMF's enter
ing the amplifier and degrading its tran
sient or other behaviour, via the nega

tive feedback loop. However the output 
stages use many power transistors in 
parallel, to provide suitably low imped
ance, and great care is taken to select 
accurately matched active devices and 
other components. The output stages 
use bipolar transistors, and are also op
erated in class A at low levels, for maxi
mum linearity.
2. High output current capability. In 
addition, the output stages are each de
signed to be able to deliver up to 70 
amps peak (20% duty cycle) into the 
load. This is to ensure that the amplifier 
can faithfully handle the peaks of large 
signals.
3. Large power supply, with distributed 
reservoir C’s. To allow the amplifier to 
deliver such peak current levels, its 
power supply uses a particularly large 
and husky (read ‘heavy’) transformer. 
Separate secondaries and supplies are 
used for the two channels, to minimise 
crosstalk, with each supply using an un
usual array or ‘matrix’ of many smaller 
reservoir capacitors in parallel, rather 
than one or two high-value units. The 
latter is to provide much lower series in
ductance and resistance, and hence 
again increase the transient current 
capability.
4. Elevated output stage temperature. 
Whereas other designers attempt to 
keep their output stages as cool as pos
sible, in Peter Stein's designs a special 
thermostatic fan system is used to main
tain them at a relatively elevated tem
perature - 60"C, in fact. This is done 
to improved the gain, bandwidth and 
transient distortion performance of the 
output stage devices, and also to ensure 
that current swings due to large music 
transients cannot have have any signifi
cant ‘modulating’ effect on device junc
tion temperature - and hence transient 
performance.
5. Symmetrical balanced topology, 
rounded clipping. ME amplifiers use a 
balanced topology with matched posi
tive- and negative-going slew rates and 
settling times, again to minimise tran
sient distortion. They also employ cir
cuitry to ensure that when clipping is fi
nally reached, it takes place in a ‘round
ed’ fashion, with low-order and hence 
less audible harmonic content.
6. DC servo to maintain low output DC. 
To avoid the need for output coupling 
capacitors, ME amplifiers employ a 
separate ‘DC servo’ control amplifier to 
maintain the output stage DC voltage 
level to within a millivolt or so of zero.
7. Modular construction. Unlike most 
other brands, ME’s amplifiers are de
signed with modular construction, to 
allow key sections to be replaced with 

later versions if significant improve
ments are made to the technology. In 
fact ME has a policy of offering up
grades to existing users, when such im
provements occur.

As an illustration of these points, the 
ME 850 uses a total of 16 carefully 
matched high speed 140V bipolar tran
sistors in its output stages, each rated at 
250W dissipation and 20A current rat
ing. The power transformer is a massive 
2kVA unit, with quadrifilar secondaries 
and separate rectifiers feeding a ‘matrix’ 
of some 52 reservoir capacitors, for a 
total of 245,000uF (245mF). Each am
plifier channel has a rated power output 
of 120W into 8 ohms, with class A 
operation up to 8W and a current capa
bility of 70 amps. Power output into 4 
ohms is rated at 200W, while the corre
sponding figures for 2-ohm and 1-ohm 
(!) loads are 350W and 500W respec
tively. These figures are for both chan
nels driven, and with the amp con
nected to a regulated 240V AC supply.

Rated frequency response is DC- 
150kHz (+/-2dB), with no measureable 
phase shifts or anomalies in the audible 
spectrum. Rated risetime is 1 microsec-
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ond, while the damping factor is quoted 
as 160 over the range DC-20kHz 
(presumably for an 8-ohm load). Hum 
and noise are quoted as lOOdB below 
rated output, while THD and IMD are 
described as ‘less than 0.1%’.

The 850 measures 435 x 440 x 170mm, 
and weighs a substantial 30kg - not a 
unit that you’d want to carry far, with
out assistance. Quoted current retail 
price is $3880.

ME’s matching model 25 preamp in
corporates many of the same design phi
losophies as the power amplifiers, as 
you’d expect - except that they’re 
adapted for a much lower power level. 
It has similar open-loop class-A output 
stages, designed in this case to drive in
terconnecting cables of almost unlimited 
length (and to prevent transients due to 
cable dynamics from influencing preamp 
performance).

Other points of interest are an ab
sence of tone controls, in line with the 
‘minimal signal degradation’ school of 
thought; buffered phono input stages, to 
isolate the cartridge from RIAA net
work impedance variations and the 
RIAA network from cartridge imped
ance variations; and a series of plug-in 
equalisation/gain/loading cards, tailored 
to suit specific popular high-quality car
tridges.

The ME 25 also uses special high
grade pots for volume and balance, with 
precise curves and accurate matching. 
In addition it features custom-made and 
very solid gold-plated RCA connectors.

Quoted retail price of the ME 25 with 
‘moving magnet’ front-end configuration 
is $1295.

Now for the speakers. The Audio 
Definition ‘Silhouette’ system consists of 
two tall but relatively slim ‘tower’ type 
enclosures, each measuring 1580 x 270 x 
350mm and weighing a hefty 60kg. The 
main body is covered in acoustic cloth 
material on all four sides (either black 
or white), with plinths on top and bot
tom finished in high-gloss spray lacquer 
available in any of 22 different ‘designer 
colours’.

The enclosures inside the towers are 
built from 25mm high density craft
wood, rigidly reinforced and lined with 
12mm energy-absorbing tar compound. 
Each enclosure comes with a set of 
three ‘spikes’, which may be screwed 
into the lower plinth in tripod configu
ration, to provide firm and stable me
chanical contact with the floor - and 
also prevent ‘squashing’ of your carpet.

Inside each enclosure are symmetrical

The heart of the Ozfi system used for our listening tests. The ‘foundation’ is 
ME Sound’s ME 850 power amplifier, coupled with matching ME 25 preamp. A 
Harman-Kardon HD 7500 CD player provided the signals.

configurations of five drivers: a pair of 
200mm woofers, with one at the top 
and the other at the bottom; a 25mm 
metal dome tweeter in the centre; and a 
pair of 75mm dome mid-range units 
positioned at the intermediate positions. 
The woofers are in a bass reflex system, 
tuned for 35Hz.

The Silhouette crossover system uses 
first-order filtering, and employs high
grade polypropylene capacitors and air
cored inductors for maximum linearity. 
A phase filter is used for the two mid
range drivers, to match them to the 
woofer phase. Also an ‘impedance cor
rection’ (conjugate matching?) circuit is 
used to maintain a steady, defined load
ing impedance so that the filter func
tions remain as defined.

Each Silhouette enclosure has two 
pairs of gold-plated terminals - one 
pair for the tweeter and mid-range 
drivers, and the other for the woofers - 
to allow bi-amping. Removeable bridges 
allow them to be used with single ampli
fier systems.

Power handling capability of each Sil
houette enclosure is rated at 200W 
RMS or 1000W for 10ms transients. The 
nominal impedance is 4 ohms, with a 
sensitivity of 9()dB/lW/lm. For maxi
mum enjoyment, Audio Definition 
recommend the use of an amplifier 
capable of delivering at least 80W RMS 
on a continuous basis. Rated frequency 
response of the Silhouette system is 
30Hz-20kHz, +/-3dB.

Quoted retail price for the Silhouette 
system is $3990, incidentally.

The Orpheus Loudspeakers ‘Dolo
mite’ system which came later in the 
tests is a somewhat more compact one, 
designed for less spacious listening 
rooms. It consists of a pair of rather 
more conventional looking enclosures, 
each measuring 611 x 290 x 325mm and 
with an enclosed volume of 38 litres. 
However you only have to pick one up 
to realise that at 18kg each, they’re con
siderably more solid than most similar 
units. They’re made from 19mm high 
density craftwood, with heavy internal 
bracing and extensively damped using 
10mm tar pads. Normal finish is a high 
quality Queensland Walnut veneer, but 
other finishes are available to order.

The two enclosures are designed to 
mount on stands 400mm high, and Or
pheus recommends the sturdy metal 
stands produced by Audio Furniture, as 
shown in the photo.

Each enclosure is a two-way system 
using a 200mm polypropylene-cone 
woofer/mid-range driver in a ‘QB.? bass 
reflex configuration, and a 25mm alu
minium dome tweeter with ferrofluid 
cooling and soft polyamide surround. 
Rated power handling capability is 30- 
150W RMS, with a sensitivity of 
90dB/lW/lm. The impedance is 8 ohms 
nominal, and the frequency response 
rated at 38Hz-20kHz +/-3dB.

As you'd expect, the Dolomite cross
over networks use high grade metallised 
polypropylene capacitors and air-cored 
inductors for high linearity. The bass/- 
mid-range drivers use special ‘progres
sive’ spider suspensions, and also silver-
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The demo ME 850 was fitted with a perspex top, to allow this look at the 
innards. Note the massive quadrifilar-secondary transformer, the array of 
reservoir electros and the tacho-controlled fan.

plated lead wires for lower resistance 
and greater flexibility.

Quoted RRP for the standard Dolo
mite system is $1850, but there’s also a 
‘High Performance’ version featuring bi
amp wiring, even more rigid internal 
bracing and improved internal cabling. 
This sells for $2075.

How they went
As noted earlier, the whole idea of 

the ‘Ozfi Experience’ was to get a good 
impression of the kind of listening per
formance provided by a representative 
system of high-level domestic compo
nents. Bearing this in in mind, we 
placed our main emphasis on listening 
tests in a typical domestic environment, 
rather than instrument measurements in 
the lab.

In any case, one can argue that instru
ment measurements become rather less 
relevant at this level of equipment, as 
virtually all components meet all normal 
performance and quality criteria. The 
differences between them tend to boil 
down to more subtle things, often only 
evident to the trained ear - and even 
then subject to differences in subjective 
evaluation, in many cases.

First of all, we set up the initial sys
tem with ME 850 and 25, Audio Di
mension Silhouette enclosures and 
Sound Research CD player, with Car
das ‘Hexlink' cables for both the inter
connections and speaker leads. Using a 
low-distortion audio generator we then 
gave it a preliminary checkout, just to 
see if we could find any obvious 

‘bumps’, ‘dips’, ‘buzzes’ or ‘rattles’. 
Needless to say there weren’t any - it 
all sounded very smooth indeed.

Out of curiosity we checked to see if 
we could spot the bass resonance point 
of the Silhouette systems, by listening 
and looking for wind effects at the 
cones or ports. These were well con
trolled, but evident at around the 
quoted frequency of 35Hz.

So far, so good. Then we settled 
down to give it an extended series of 
careful listening tests, with some famil
iar and known high-quality DDD com
pact discs. These went on over a couple 
of weeks, as we could spare the time - 
an hour here, a couple of hours there, 
and so on.

Overall, we were left with the impres
sion that the system was exceptionally 
‘smooth’ and ‘clean’ in reproduction. 
There were simply no nasty resonances 
or colourations - yet at the same time, 
the sound was certainly not ‘colourless’ 
in the sense that it sounded ‘dead’ or 
‘dull’ and uninteresting. In fact it was 
particularly lifelike, convincing and en
joyable; crisp and clearly defined, but 
without any harshness or ‘edge’. One 
had the impression that here was a sys
tem capable of extracting just about 
every detail recorded on the discs, yet 
without any added colouration of its 
own.

We still had virtually the same reac
tion when the Harman-Kardon HD 
7500 was substituted for the Sound Re
search CD player, and also when Brad 
Serhan’s Dolomite system was brought 

in to replace the urgently-needed Sil
houette enclosures. There really isn’t a 
great deal to choose between modern 
top-end CD players, in terms of per
formance, nor indeed between speaker 
systems at the level of the Silhouette 
and Dolomite.

Of course the Dolomite system is very 
much more compact than the Silhou
ette, and perhaps more conventional in 
styling. It’s certainly more suited for 
those with less space to spare, or who 
want the speakers to be a bit less obtru
sive. Nominally it also has a lower 
power handling capability, although in 
our listening room it gave a very good 
account of itself, and seemed equally 
capable of taking anything that the ME 
850 could deliver - without any hint of 
embarrassment.

Frankly at times the sound with all of 
this gear was little short of electrifying 
- even with tracks on the discs that 
we’ve heard many times before on other 
(and considerably cheaper) systems. 
This in itself suggests (a) that high-level 
components may indeed provide a sub
tle ‘something extra’ in terms of per
formance, to justify their considerably 
higher price tags; and (b) that Austra
lian makers like ME Sound, Audio 
Definition and Orpheus are well able to 
meet the challenge of providing this 
order of performance.

We do have a couple of relatively 
minor niggles, though.

One is with regard to the connection 
screws and linking straps used on the 
Silhouette enclosures. We found these 
rather frustrating, when we went to 
hook everything up.

The straps linking each pair of termi
nals are made from gold-plated strip, 
with holes so that they mount under the 
knurled heads of the fastening screws. 
These are fine if the screws can be 
tightened right down, to establish a 
good contact between strap and pillar - 
but this can only occur if you don’t have 
the usual fairly stout connecting cable 
conductor, inside the pillar’s transverse 
hole. When the screw is tightened on 
such a conductor, its head is necessarily 
unable to bear down firmly on the 
strap...

Actually with some cables fitted with 
spade lugs, it might be possible to tuck 
the lugs underneath the screw heads 
along with the straps, instead of in the 
transverse holes. This would be OK, al
lowing them to be tightened up togeth
er. But unfortunately it wasn’t possible 
with the Cardas cables supplied, be
cause the slots in their spade lugs were 
too small to fit around the thread of the 
screws. Murphy’s Law!
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With the sample system, we got 

around the problem by using some 
lengths of very heavy pure copper wire, 
tucked into the pillar holes along with 
the main cable conductors and con
nected between the pillars to bypass the 
straps and ensure good low impedance 
connections. But a little re-design may 
be indicated here, Ms Galante - it’s the 
one frustrating aspect of your otherwise 
very impressive enclosures, but a pretty 
basic one. The other point is not so 
much a criticism, but more a comment 
in passing, with regard to the warmup 
characteristics of ME amplifiers. It’s 
something we’ve noticed during a previ
ous series of listening sessions with 
other ME models, and actually applies 
to a lesser extent with the new model 
850 (and also to some of the other cur
rent models, we gather).

Because of the way Peter Stein de
signs his amplifiers without any loop 
negative feedback around the output 
stages, and also to give their best per
formance when they’re running at 60°C, 
they tend to sound rather less than opti
mum when they’re first turned on. In 
fact the earlier models tended to sound 
pretty awful for the first 20 minutes or 
so, and only reached their full ‘sweet
ness’ when everything reached its cor
rect operating temperature.

Unfortunately this seems to be one of 
the penalties of using the design ap
proach concerned, and I gather there’s 
no easy way around it. Owners who 
want the benefits of this kind of ampli
fier simply have to develop the habit of 
turning it on 30 minutes or an hour be
fore they want to actually sit down and 
do some serious listening...

Actually with later models like the 
850, Peter seems to have shortened this 
warmup time, reducing it to somewhere 
between five and 10 minutes. And for 
most of that time, the amplifier’s ther
mostat circuitry simply won’t let you ac
tually play any music; it holds the amp 
muted, in ‘standby’ mode. It only un
locks the muting when the circuitry has 
warmed up to a reasonable point, allow
ing acceptable performance. A small 
LED on the front panel indicates when 
this point is reached.

So even with the 850, you have to 
have a certain amount of patience. ME 
amplifiers are not designed for those 
who demand instant gratification; in fact 
if you want the cleanest sound, it’s still 
best to wait at least 30 minutes before 
playing any music, after switching on 
from cold.

One of the Orpheus Loudspeakers 
‘Dolomite’ system enclosures, which 
we tried out after parting with the 
Audio Definition ‘Silhouette’ system 
shown on pages 20-21.

Quick test
Actually we couldn’t resist doing 

some quick tests on the ME850/25 com
bination with the instruments, because 
we were intrigued. They sounded so 
‘sweet’ in the listening tests - rather 
like one of the classic valve amplifier 
systems of the past; yet we knew the 
850 didn't have any loop negative feed
back around the output stages. Would 
the usual instrument measurements bear 
out the reaction of our ears?

Not really, we have to confess. We 
couldn’t match the quoted power output 
levels, although these weren't far away. 
The figures for continuous and IHF out
put were virtually identical, though, tes
tifying to the 850’s massive power sup
ply capability.

We found it difficult to measure the 
power bandwidth, as the 850’s protec
tion circuitry tends to shut it down at 
higher output levels for high frequen
cies. Signal to noise ratio was better 

than the quoted figure, at more than 
WOdB below 80W into 8 ohms. The 
square wave response was also very 
good, with only minor overshoot at 
1kHz, short risetime and only very 
minor changes due to loading.

But when it came to distortion meas
urements, the results were somewhat 
mystifying. The figures for both THD 
and IMD were significantly higher than 
those for most other current-model am
plifiers we’ve tested, particularly at 
higher power levels (but still below the 
rated figures, and before clipping). This 
was even when the 850 had fully 
warmed up; they were higher again be
fore that...

How is it that the 850 sounds so clean 
and sweet, when the instruments reveal 
what seems to be a significant level of 
distortion? Well, the distortion seems to 
consist almost completely of second har
monic - which most people seem to 
find quite pleasant, as compared to 
higher-order harmonics. In fact there is 
a very low level of higher-order har
monics, even when the 850 moves into 
the ‘clipping’ region.

Apart from that, all we can suggest is 
that perhaps THD and IMD aren’t in 
reality quite as important as we engi
neers tend to think. And on the other 
hand, perhaps some of the performance 
parameters that Peter Stein’s design ap
proach tends to favour - balanced slew 
rates, high current capability, and free
dom from transient distortion caused by 
negative feedback delay and load circuit 
impedance changes - may be more im
portant than we’ve thought.

One thing’s certain: our ears liked the 
end result, whatever the instruments 
say. Food for thought, isn’t it? ®

Supplier details

As promised, here are the address de
tails for the Australian manufacturers 
and suppliers mentioned in this article: 
Audio Definition, PO Box 464, Port 
Macquarie 2444. Phone (065) 81 0452, 
84 9623; fax (065) 81 0949.
ME Sound Pty Ltd, PO Box 50, Dyers 
Crossing 2429. Phone (065) 50 2254; 
fax (065) 50 2341.
Orpheus Loudspeakers, 7 Ainsworth 
Street, Lilyfield 2040. Phone (02) 
569 9352.
Pirimai HiFi & Video, Shop 54, West
field Shopping Town, Burwood Road, 
Burwood 2134. Phone (02) 747 2533.
The Audio Connection, Shop 44, Old 
Town Centre Plaza, Bankstown 2200. 
Phone (02) 708 4388.
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Yamaha brings you the
most innovative

entertainment technology
since moving pictures...

Moving sound.
Prepare yourself for a very special audio and video experience.
With Yamaha's innovative Digital Sound Field Processor technology, you can 

recreate the excitement of actual live performance venues and cinema sound, right in your 
own living room.

Digital Sound Field Processing precisely recreates the special ambiance of these 
environments, for a breathtaking listening experience.

At the touch of a button you can have the acoustic characteristics of a European 
concert hall, a Jazz club, an open air 
Rock venue, a Disco, a Church or even an 
Opera house.

When watching video, just select 
DOLBY PRO-LOGIC SURROUND to 
recreate the magic of the cinema. Multi-dimensional sound imaging

created with a 7-speaker DSP-
For example, when a movie shows l>>lbv surround system,

a gun being fired, you'll hear the bullet ricochet around the 
room. WTien a plane prepares to land, you'll hear it soar over

Yamaha’s exciting ‘Moving Sound' system: The DSP-A700
amplifier and it’s companion AVS-700 selector, centre speaker, you from behind and touchdown at the front of the room - 
main speakers and the smaller effects speakers,

 that’s just how life-like this system sounds! All functions are 
fully managed by a learning remote control which completely 
integrates and operates your TV, video and audio system.

To experience the excitement of 'MOVING SOUND' and to 
find out just how easy this system is to operate and install in your 
living room, see your local YAMAHA HI-FI Specialist now.

‘Dolby Pro Logic Surround is a trademark of Dolby Laboratories

M H
FIVE YEAR WARRANTY

READER INFO NO. 8



HP quality and reliability
in the palm of your hand.

Quality and reliability. Another 
example of Hewlett-Packard 
peace of mind.

Large or small, no Hewlett-Packard 
product is shipped without two 
critical components: quality and 
reliability. Our line of 3.5-digit 
handheld multimeters is no 
exception.

The HP E2373A combines seven 
functions with 500Hz AC bandwidth, 
accuracy of 0.7% for DCV and 2% 
for ACV.

For more exacting tasks the HP 
E2377A is what you need. With 
basic accuracy of 0.3% for DCV, 1% 
for ACV, 1kHz bandwidth plus 
temperature measurement and data 
hold.

If you plan on using your 
multimeter outdoors, then you 
should consider the HP E2378A, 
which combines all the great 
features of the E2377A in a 
ruggedized, yellow, dust and 
splash-resistant case.

To order your next handheld 
multimeter call HP DIRECT 
now on 008 339 861, or 
Melbourne 895 2861.

*plus tax

El HEWLETT 
PACKARD

Engineered for peace of mind.



IEÖ• we have a total of THIRTY top-quality Hewlett-Packard digital multimeters to be 
won by lucky subscribers to Electronics Australia with ETI, over the next three months - 10 
per month. That’s a total value of $6846 worth of multimeters to be won!

Each month until December 28, THREE lucky subscribers 
will win an HP E2377A handheld DMM, each valued at $322 
including tax. In addition, SEVEN further lucky subscribers 
will win an HP E2373A handheld DMM, each valued at $188 
including tax. So there are a total of TEN chances each month 
to win one of these superb multimeters from world famous 
test equipment maker Hewlett-Packard.

How can YOU be in the running to win one of these great HP 
multimeters? It’s easy. All you have to do is subscribe to 
Electronics Australia with ETI, or renew/extend your existing 
subscription for a further 12 months, NOW or at any time until 
December 28,1990. This will automatically ensure that you’re 
included in the current month’s draw.

A SUBSCRIPTION 
COSTS ONLY $47 
FOR 12 MONTHS 
(12 ISSUES) incl. postage 
SAVE OVER 12%

BONUS GIFT:
EVERYONE who subscribes, 
renews or extends their 
subscription between now and 
December 28, 1990 will receive 
absolutely FREE this genuine 
leather key fob and ring, embossed 
with the Electronics Australia logo. 
Worth $4.95 - but it’s yours free!

10 of these superb HP DMM’s 
to be won each month!
By lucky new, or renewing/extending subscribers to:

BUT HURRY - 
THIS OFFER ENDS 

December 28, 1990!

Australia’s biggest, brightest and top selling electronics magazine - have it home delivered each month.

To enter simply fill out the coupon attached 
and send it with your cheque, money order, 
or credit card details (card type, card 
number, expiry date and signature) to: 
Federal Publishing Company, Freepost No.3, 
PO Box 199, Alexandria NSW 2015. Any 
enquiries can be made by phoning (02) 
693 6666. Unsigned orders cannot be 
accepted.
1. The competition is open only to 
Australian residents authorising a 
new/renewal subscription before last mail 
28.12.90. Entries received after closing date 
will not be included. Employees of the 
Federal Publishing Company Pty Ltd and 
Hewlett Packard Australia and their families 
are not eligible to enter. To be valid for 
drawing, the subscription must be signed 

against a nominated valid credit card or if 
paid by cheque, cleared for payment.
2. South Australian residents need not 
purchase a magazine to enter, but may enter 
only once by submitting their name, address 
and a hand-drawn facsimile of the 
subscription coupon to Federal Publishing 
Company Pty Ltd, P.O. Box 199, Alexandria 
NSW 2015.
3. Prizes are not transferrable or 
exchangeable and may not be converted to 
cash.
4. The judges decision is final and no 
correspondence will be entered into.
5. Description of the competition and 
instructions on how to enter form a part of 
the competition conditions.
6. The competition commences on 26.09.90 

and closes with last mail on 28.12.90. The 
draw will take place in Sydney on 03.01.91 
and the winners will be notified by telephone 
and letter. The winners will also be 
announced in The Australian on 10.01.91 and 
a later issue of Electronics Australia.
7. The prizes are: Nine HP E2377A digital 
multimeters, each valued at $322, plus 
twenty-one HP E2373A digital multimeters, 
each valued at $188 — total value $6846.00.
8. The promotor is Federal Publishing 
Company Pty Ltd, 180 Bourke Road, 
Alexandria NSW 2015. Permit No. 
TC90/0000 issued under the Lotteries and 
Art Unions Act 1901; Raffles and Bingo 
Permit Board Permit No. 90/0000 issued on 
00/00/90; ACT Permit No. TP90/0000 issued 
under the Lotteries Ordinance, 1964.



Editing with Sony's
home Video-8 system
Professional video gear provides extremely flexible editing facilities, but until recently the same 
has not been true of domestic video. The latest generation of camcorders and decks is rather 
more friendly, though, as Jon Fairall has found from his experiences with the Sony CCD-V900E 
camcorder and EV-S1000E deck.

In the bad old days, when you 
needed totally improbable biceps to lift 
a video editing machine, and recorders 
used 2" wide tape and were taller than 
the people who ran them, Super-8mm 
cine film was king of the amateur roost. 
It was serious stuff. There were even 
Super 8 artists who, rumour had it, 
were looking for a job ‘in the industry’.

And why not? Certainly the little 
8mm camera, loaded with five minutes’ 
worth of film, was appealing to more 
ordinary people, but it also attracted 
people with a more serious hobby inter
est in film making as a craft. Most of 
the techniques available to professional 
film makers in 16, 35 or 70mm were 
available to the amateur in scaled-down 
form, with the exception, perhaps, of 
some largely irrelevant fancy laboratory 
film processes.

Magazines like this one were filled 
with articles on how to put down pro
fessional quality soundtracks, and proj
ects for sync generators and such like 
esotery. Editing benches, scaled down 
versions of the real thing, could be had 
for a few hundred dollars. Viewers, pro
jectors - all the paraphernalia of a real 
film house could be purchased and in
stalled in the bedroom.

No more. Sadly, the arrival of cheap 
video killed most of the interest in the 
hobby. Video was so much easier and 
more flexible. Pictures could be viewed 
instantly, and even if they had neither 
the resolution nor the dynamic range of 
film images, they were certainly more 
convenient.

Editing
There is, however, one disadvantage. 

It is almost impossible to edit video 
tape using the kind of tools an ordinary 
hobbyist has available. Does it matter? 
Why bother to edit your tape? The an
swer is painfully apparent as soon as

Sony’s EV-S1000E and CCD-V900E: a flexible combination.

you look at someone else’s video 
recording. Why is home video so dull? 
Endless shots of the baby, of Aunt Flos
sy’s wedding, of the Trip Down the Nile 
soon pall. I suspect that even the people 
who own video cameras only look at the 
results once or twice.

The truth is that a well made little 
film, even if it is only you and the 
family going on a picnic, will give you 
pleasure for years to come. It doesn’t 
need to be long - just a few minutes - 
but it will give you all the images you 
need to keep memories alive.

And if happy snaps aren’t your bag, 
then editing opens up video as an art 
form. Whether you’re telling a story or 
just juxtaposing images for effect, you 
need to be able to edit.

Currently, most people in the market 
for this sort of thing rent time on pro
fessional or semi-professional gear on 
the bigger formats. Professional gear, 
even when suitable for the emerging do

mestic formats, is far too expensive to 
buy. But now, 8mm video is starting to 
make it happen at the cheap end of the 
market.

Hi8 video
Sony launched the new decade with 

an update of their five year old 8mm 
video format. There have been three re
leases during the first half of 1990 - a 
tiny camera, the TR-55; a larger, more 
fully featured model, the CCD-V900E; 
and a tape deck, the EV-S1000E.

The Hi8 format is substantially com
patible with standard video 8. The Hi8 
cameras can record in either Hi8 or or
dinary 8; the Hi8 tape can be used in 
both, and Hi8 machines can play back 
both formats. Needless to say, conven
tional Video-8 machines can’t play back 
or record Hi8.

Technically, the principal difference 
between the two formats is a move in 
the position of the luminance carrier
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LINE 1 SOM»
SP

EDIT MONITOR

To simplify editing, the EV-S1000E displays small digital ‘stills’ of input and 
tape video on the screen, in ‘paused playback’ mode.

and its deviation (it’s an FM system), 
up from 1.2MHz at 4.8MHz to 2.0MHz 
at 6.7NHz. This is alleged to give su
perior quality, although I certainly can’t 
see the difference. It has, according to 
Sony publicity, more than 400 lines of 
vertical definition. Suffice to say, 
Video-8 of whatever flavour gives play
back performance as good as you will 
get from off-air programs.

In both systems, 8mm uses a helical 
scan video head that lays down tracks at 
an angle across the tape. PCM sound is 
recorded at one edge, and standard FM 
sound along the track.

The requirements
The essential problem for video is 

that it’s difficult to make the cut from 
one shot to another smoothly. In film 

making, and professional video for that 
matter, it’s possible to control the posi
tion of the tape on a frame-by-frame 
basis. You can define exactly where you 
want a cut, make it, and the film will 
flow perfectly.

This has always been a problem with 
video. It's difficult to synchronise the 
pictures so that the two pictures will 
butt together without affecting the TV 
signal. What tends to happen is that the 
TV monitor loses sync for a few sec
onds, rolls and shudders and then set
tles down again.

Also editing has been physically diffi
cult because of the problem of synchro
nising two machines so that they can 
both be cued correctly, and started and 
stopped together. Having two separate 
machines connected merely by a wire 
carrying the signal, also implies a need 
for two monitors - adding to the cost, 
space and confusion.

Sony has not solved all of these prob
lems completely, but they have gone a 
long way towards it. The editing archi
tecture of the EV-S1000E (see the box) 
effectively solves all the problems about 
controlling two units. Using the LANC 
control, it is possible to put one unit on 
the other side of the room and forget 
about it.

They have not completely solved the

Sony’s EV-S1000E VCR
As befits its function, the EV-S1000E has a quasi-profes- 

sional look to it. Finished in brushed aluminium, it has most 
of its front panel controls hidden behind closed doors, so 
that the unit is dominated by a control display and the 
shuttle control.

Much of the functioning of the system is fairly routine, 
although it is controlled from an innovative system of 
menus displayed on the TV screen. Using these, you can 
set up the tuner, the picture sharpness and so on.

Not so routine is the small matrix of knobs over the right, 
dominated by the shuttle. This is the editing control sys
tem. Two VCRs can be connected together by the proprie
tary LANC terminals and one of the video/audio systems 

available. (LANC is a Sony remote control standard). Both 
systems can now be controlled from this panel. Two small 
lighted buttons at the top marked Player and Recorder de
cide which unit is affected by the control.

Upon activation, the player goes into Paused/Playback 
mode and the recorder into Paused/Record mode. Output 
from both units is displayed together on the TV as two 
small screens, with status information below them. These 
small displays are good enough for one to identify the 
scene, and the place in it. However, they can’t be used to 
make judgements about the individual shots, because the 
definition is just not good enough. Moving the shuttle con
trol activates either unit, either at one-fifth normal speed, 
normal speed or fast forward. Also rewind and fast rewind 
are available.

Operation of the shuttle control is very straightforward. 
However there is a certain time lag between moving the 
control and things happening, which you need to get used 
too. Also, the lack of a slow rewind facility is a problem.

When both units are cued to the appropriate place, the 
Synchro Edit button starts the recording from one unit to 
the other. Pushing Synchro Edit again stops recording and 
places both units in the pause mode again. It’s also possi
ble to define the end point of the edit by using the counter. 
When it reaches zero, the edit finishes.

Many of the functions on the unit can only be accom
plished from the Remote controller. These include access 
to the control menus, time setting, timed recordings off air, 
placing index marks on the tape, generating a subsidiary 
picture within the main picture for monitoring other chan
nels, and so on.

So whatever you do, don’t lose the controller!
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Sony’s home Video-8 system
problem of making clean cuts every 
time. The relationship between the two 
incoming signals is still completely ran
dom, so the result of switching from 
one to the other cannot be guaranteed. 
It seems that in the worst case condi
tion, it can take four frames for the re
corder to resync itself after a cut. This 
is not a long time, but it is still quite 
noticeable. However, many times it 
does better than that.

Market
Sony executives say that the home 

video camera market is one of the fast

est expanding sections of the domestic 
electronics market. With saturation in 
TVs, hifi systems, VCRs and so on, it’s 
small wonder that cameras generate ex
citement among the stock holders of 
companies like Sony.

If this is so, Sony should be well fa
voured. Its 8mm format will allow it to 
develop the smallest, most convenient 
and most portable cameras. Equally, its 
development of VTR’s like the EV- 
S1000E with an advanced editing capa
bility should make it popular with all 
those for whom video is more than just 
‘point and shoot.’ Apparently, a semi

professional version of the Hi8 VCR is 
due out late this year which will have 
this problem licked. It will be worth 
getting.

Sony is busy maximising the advan
tages of the 8mm format. Considering 
the market dominance of the VHS 
camp, it's a courageous move, but one 
that deserves to succeed.

You should be able to see and try out 
the CCD-V900E camcorder and EV- 
S1000E video deck at any of the better 
video stockists. They’re priced at $3699 
and $3149 respectively (RRP). If you 
have any difficulties, the best idea is to 
contact Sony (Australia) at 33-39 Talav
era Road, North Ryde 2113; phone (02) 
887 6666. ®

Sony’s CCD V900E Camcorder
The latest development in 8mm camcorder technology is 

the CCD-V900E. As the name suggests, it’s based around 
a CCD image sensor. The sensor is fed by a fast (f 1.4) 8x 
power zoom lens that can sweep from 11 to 88mm. It also 
contains a microphone and amplifier, and of course, a 
video recorder.

It turns out to be a superb little unit to use - light to 
carry, well balanced for hand operation, with all the major 
controls easily accessible. It is fully automatic, so usable 
results are obtainable under virtually any conditions. Its low 
light performance needs to be seen to be believed. Rough
ly; if you can see it, you can film it.

However the automatic controls are by no means fool
proof, and after a few hours of playing around with it, I 
found I was using it in manual mode almost all the time. 
Confronted by a moving target, automatic control of focus 
means that the unit is constantly hunting for best results. 
It s also slow a lot of the time, particularly in circumstances 
lacking horizontal lines or bright spots. I found it better to 
do the job myself.

The auto focus works by trying to maximise the contrast 
in the central portion of the screen. I experienced trouble 
with flat surfaces and bright lights, and the manual warns 
you to expect problems with fine patterns, horizontal 
stripes, frosted glass and fluorescent lights.

In any event, focusing manually is not much trouble - 

especially if you remember to wind the zoom out first.
Automatic iris control can also be a problem under mildly 

unusual lighting conditions. For instance, if the subject is 
darker than the surroundings you can expect trouble. Also, 
if you pan through areas of light and shade, you can see 
the iris opening and closing, a somewhat annoying thing 
on the screen. Since you can see the effect of opening and 
closing the iris in the viewfinder, this seemed to be a pre
ferred option under any slightly unusual circumstance.

The unit also allows manual or automatic control of the 
white balance and shutter speed. I didn’t have any problem 
with the automatic function of either of them, but their 
manual operation seemed quite straightforward. Under 
funny lighting conditions manual adjustment of the white 
balance might be quite a plus.

Likewise, shutter speed might need adjusting if you are 
looking at fast action. The unit will operate as fast as 
1/10,000 of a second, although there is the normal trade
off in sensitivity — so the low light performance suffers.

The microphone, indeed the whole acoustic system, 
works well. We had no trouble recording conversation in a 
car, even with the windows down. There is an effective 
wind filter that cuts down on low frequency rumble.

There are a number of rather nice ‘bells and whistles’ on 
the unit. It has an automatic titling facility. You can film a 
title, then superimpose it on a picture. You can also scroll 
and change colour, just like the professionals do. It will au
tomatically record the date and time as well as the tape 
duration onto the tape, if required.

There is also a rather useful facility by which you can lay 
down an index’ signal during recording. This allows you to 
rapidly find a piece of film again if you need it. You can 
fade into or out of either white or black.

The tape is controlled by a simple VTR control configura
tion. Tape can be rewound, cued, paused and so on, as 
well as viewed through the viewfinder.

The CCD V900E supports a variety of playback modes, 
either from the camera or the VTR. It comes with a modu
lator, so that you can plug it straight into the antenna input 
of a TV or VCR. Alternatively there is a composite video 
with a separate audio connector, and a S-video connector. 
It’s also possible to support a 21-pin SCART Euroconnec
tor, common on European TVs.

It s possible to use the camera as a conventional, albeit 
expensive, VTR; you can record off-air or from another 
VCR using any of these connection systems. The only 
thing it lacks is a timer.
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HAMEG
Instruments

Professional Instruments for Professional People
Digital Storage Scope 
HM205-3:
This truly innovative feature- 
packed scope provides digital 
storage capability with 20 MHz 
max. sampling rate — all at an in
credibly low and unbeatable 
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!

READER INFO NO. 9



31/2"DD$18.95$19.953 1/2"DD

$49.95 $47.953 1/2"HD$37.95$39.9531/2"HD

$17.95 $16.955 1/4"DD$8.95$9.955 1/4"DD

$22.95$24.9551/2"HD$17.95$19.955 1/4"HD

<0^

$37.953 1/2”DD $39.95$32.95 $31.503 1/2"DD$29.953 1/2"DD$21.95$22.953 1/2"DD

3 1/2"HD $69.95 $67.95$57.50$59.953 1/2"HD$49.95 $47.95$37.95 3 1/2"HD$39.953 1/2”HD

5 1/4"DD $19.95 $18.95$24.95 $23.95$17.95 5 1/4"DD$19.95$18.95 5 1/4"DD$19.955 1/4"DD

5 1/4-HD $39.95 $37.95$32.95 $29.95$27.95 5 1/4"HD$29.955 1/4" HD$31.95 $29.9551/4"HD
ALL PRICES PER PKT/BOX OF TEN

EXPANDED DYNAMIC
8 PAGES PER MINUTE! RAM RANGEOKILASER 800

quality:

$2,695 .$995C22152.C22063.

270 cps(12cpi) 
225 cps (lOcpi) 
90cps(12cpi) 
75 cps (lOcpi)

three ways to discribe the 
Okilsser 800. High quality printing, 
sturdy construction and compact 
daaign in one printer. Reliablity ia 
a major feature of the Okilsser 
800. By using Its intergrated light 
•mining diode (LED) tschnology- 
which uses no photo-optical 
moving parts -rsliabllty and 
accuracy ar* grsstiy increased 
and servicing ia made sssier.

IBM I and II, Epson, 
Semi- Graphic.
4C K Bytea.

PH: (03) 663 6151
PH: (03) 489 8866
PH: (02) 519 3134
PH: (03) 543 7877

CITY: 48 A'BECKETT ST, MELBOURNE 
NORTHCOTE: 425 HIGH ST, NORTHCOTE 
SYDNEY: 74 PARRAMATTA RD, STANMORE 
MAIL ORDER: 56 RENVER RD, CLAYTON

Printer Type: 
LED laaer printer 
Printing speed: 8 psge/minute 
Warm up time: 45 seconda

$1 - $9.99... 
$10 - 24.00.

.$3.00

.$3.50

The OKI Microline 391 ie a result 
of a combination of the very 
latest technology 
and OKI's many years of 
experience. The OKI 391 
provides exceptional paper 
handling and professional 
quality print whilst being 
extreamly quiet.
The foil-covered touch keys on 
the control panel are clearly lit 
to avoid confusion.
The OKI 391 can print up to 270 
characters a second and 90 
characters a second 
at letter quality. The OKI 391 
also has enormous paper 
handling v»"sltility.
The bldirei ->nal push tractor is 
standard In the OKI 391, as is 
automatic single sheet feed. The 
paper handling features are 
numerous making this printer 
one of the capable on the 
market.

Chsrsclers per line:
10 cpi 136
12 cpi 163
15 cpi 204

(IM X 1)
(IM X 1)

FAX: (03) 639 1641 
FAX: AS PHONE.
FAX: (02) S19 3868
FAX: (03) S43 2648

ROD IRVING ELECTRONICS ....... arr+

4164- 10 (64KX1)
4464- 10 (4X64K)
4464-08 (4X64K)
41256- 10 (256K X 1)
41256- 08 (256K X 1)
44256-10 (256KX4)
44256- 08 (256K X 4)

OL800 um* a separate light aorce 
for each image dot on a printed 
page. Thia produces razor sharp 
imagea, even for complex graphic 
ahapea and fine line*. 
Thia quiet printer ia powerful 
enough to be shared by several 
users. Printing text or lull psge 
graphica, It gives you the power to 
produce the very beet printed 
output on sll medium snd heavy 
printing taaks. A range of paper

$4.95
$5.50
$5.95
$4.50
$4.95

$4.50
$4.95
$5.50
$3.95
$4.50

Preatige Elite
Software input: up to 256 

characters ss required

$25 - $49.99.... $4.50
$50 - $99.99.... $6.00

1-9 Bai.. 10+ 
$24.95 $22.95

IM- 10
IM-08

$10.95
$11.95

$9.95 I 
$10.95

$10.95 $9.95 I 
$11.95 $10.951

10+ 

$27.95

Option: a hither 200 sheets 
Paper formats (automatic teed): 
A4, A5. AS, B5 (weight 60-90g/m2) 
Manual paper teed :

Envolopea. Self-adhesive labels
Overhesd transperancies 

Typefaces
36 font (with HP emultton)

24 PIN
MICROLINE 391

$100-$199......$7.00
$200-$500......FREE
$500 Plus........FREE

MEMOREXPRECISION

TDKXIDEX VERBATIMDYSAN
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RITRON EXECUTIVE COMPUTER SYSTEMS
p TOP QUALITY, GREAT VALUE
XCHEAP 40IVI HARD DISK SYSTEMS SPECIAL VGA 40Mb

40
MEG
AT.

16 MHZ LANDMARK 
MINI CASE & P.S 
1MRAM • G7 CARD 
101 KEYBOARD 
IDE/FDC CARD 
40M HD/ 28MS

40 MEG
AT

40 MEG
AT

PACKAGE !

>12 MB 
monitor 

extra

1.2MFFD

$1,195

-16 MHZ LANDMARK
• MINI CASE & RS 
•1.2MFDD -1MRAM
• 101 KEYBOARD
• IDE/FDC CARD -12MMB
- EGA CARD
- 40M HD/ 28MS
monitor extra $1225

16 MHZ LANDMARK
MINI CASE&P.S 
40M HD/28MS 
101 KEYBOARD
IDE/ FDC CARD 

VGA 256K CARD 
1.2 FDD

1MRAM 
■12M MB

monitor extra $1295

CHEAP 20M HARD DISK SYSTEMS

$875

20 MEG XT
■ MINI CASE ■ 20
• 101 KEYBOARD
• FDC ! HD CARD -36OK FFD
• MOK RAM • G 7 CARD

monitor extra

nEGA 20 MEG AT
MINI CASE&P.S • 12M MB 
101 KEYBOARD >1 M RAM 
FDC/HD CARD • 1.2M FFD 
EGA CARD - 20 M HD

$1095 monitor extra

$975

20 MEG AT
• MINI CASE A PS • 1 M RAM 
■ 101 KEYBOARD -20MHD 
■ FDC/HD CARD • 12M MB 
•G7CARD • 1.2 M FFD 
monitor extra

HP VGA 20 MEG AT
MINI CASE A P.S -12MMB 
101 KEYBOARD • 1 M RAM 
FDC/HD CARD • 1.2MFFD 
VGA 256 CARD • 20 M HD

$1225 monitor extra

SUPER CHRISTMAS SPECIAL!!!

Introducing the new generation in page 
printers, the OKILASER 400

The affordable LED page printer designed for । 
the small business

Reliable and compact, the OKILASER 400 tits 
neatlt into the smallest of offices

Highly reliable due lo the latest LED imaging 
technology, the OKILASER 400 offers 
excellent print quality, superior paper 
handling, and a variety of fonts which revival 
some ot the more expensive laser printer on 
the market

OKILASER PRINTER
ONLY.. $1695 ( inc. tax)

SPECIFICATIONSOL400
Printing speed 4 pages pm I
Resolution 300 x 300 DPI J»1
Emulation HP laseqel series I! «-------
Data Buffer 512K byte (standard) ^k I

1 MB expansion (option)wk/ 
k 2 M B expansion (option)

Interlace. Centronics Parallel or RS232 Serial
Resident fonts: 25 various
Standard paper input 200 sheets
Standard paper output 200 sheets tace up 

100 sheets

HIGH PERFORMACE, LOW PRICE

24 PIN
MICROLINE
380

The Microline 380 Ie the perfect fetter quality printer
Letter Quality: 60 CPS 30 x 18 (3> 12 cpi
UtHity: 180 CPS 9 X 17 @12 cpi

smallest of officea. The microline 380 ia a 24 pin 
dot matrix which ia fast and reliable with a MTBF 
of 4000 houra and a printhead hfe of 12000 houra. 
Combine thia with the high quality of print and 
you've got a printer that will work with you 
for many yeara to come.
SPECIFICATIONS:
Technology, 
Print Method:

Speed and Print Characteristics. 
24-pin (20 mm diameter) 
Imapct Dot Matrix

Graphics Resolution: 60 x 72 dpi minimum 
180 x 360 dpi maximum

Character Sets: Standsrd ASCII
Epson Cha rater Set 
IBM Set I and II
Foreign Language aeta 
Zero/Staahed Zero

Print features:
3 L Q Resident Fonte

Emphasized Enhanced 
italics

Double height Double Width
Continuous Underlining

Super/Subscipt Outiine/Shsdow
Rellabiity:
MTBF:4OOO hours (25% duty cycle 35% psge 
density)
MTTR: 15 minutes
Printhead life: 12000 houra (25% duty cycle 
35% psge density)
Printhead Lite : 200,000,000 characters svg 
in 10 cpi draft mode @ normal 25% duty 
35% page density (user replscsble)

Vertical Une Spacing: Fixed 
6 Ipi 
8 Ipi

n/60" 
n/180"

Net weight: 7.7 kg (171be) 
Power consurntion: Operating 

86 VA
Sia : 15.7“ (w) x 116" (d) x 4.7 (h)

Idle

[39.8cm (w) x 34 5 cm (d) x 12.0 cm(h)

Print Direction: Bidirectional, short line seeking- $545

• 80286-12 MOTHERBOARD <—
( Extremely reliable Jspsnese Suntec Technology) 

• 16 MHZ LANDMARK SPEED TEST
• EXPANDABLE TO 8 MEG OF RAM ON BOARD
• EMS LIM 4.00 SUPPORTED 
(Essential for Desktop Publishing) 
• FREE DOS 4.01
* 2 MEG RAM
* SERIAL, PARELL AND GAMES PORTS. 
•1.2M FDD 5 1/4" JAPANESE DRIVE
* HIGH QUAUTY 101 KEY KEYBOARD
* VGA CARD
• VGA COLOUR MONITOR

IDE INTERFACE AND FDD CONTROLLER CARD (The new standard) 
40M 28MS HARD DISK DRIVE (Western Digitsl)
'OPTIONAL EXTRA'S FOR THIS PACKAGE!" C\/O

1.4M FDD 3 1/2" JAPANESE DRIVE
9 PIN DOT MATRIX PRINTER
24 PIN DOT MATRIX PRINTER (OKI) 
OKI LASER PRINTER

ADD $195
ADD $249
ADD $525
ADD $1,895

‘ • REMEMBER L_■_J
THAT WE HAVE BEEN IN THE ELECTRONICS BUSINESS 

SINCE 1977».
WE HAVE GROWN UP WITH PERSONAL COMPUTERS • • • • •
WE ARE ALSO 100% AUSTRALIAN OWNED AND MANAGED

• WE THOROUGHLY SERVICE OUR OWN PRODUCTS AND DONT 
LEANT THE PROBLEMS FOR ANOTHER COMPANY.

• ALL SYSTEMS ARE ASSEMBLED AND TESTED IN AUSTRALIA.

"AND NOW THE FREEBIES..."

FREE ON/SITE WARRANTY FOR 12 MONTHS
(within s 50km rsdius of our Melbourne service center)

FREE TELEPHONE HELP AND INFORMATION UNE 
9am- 5pm - From our "Technical Service Mansger" 
Valid for 12 months after date of purchase.

FREE 5% V.LP CUSTOMER DISCOUNT VOUCHER 
(valid for 12 months after date of purchase of sll 
systems valued over $2,000 )

V'

r

$2,995
Incl. sales tax & 
12 months warranty

RITRON
EXECUTIVE
386-25

80386-25 CPU
1MB RAM
1.2 MB Floppy Disk Drive
40 MB Hard Disk Drive.

■ 12 Month Warranty
■VGA Colour monitor (1024 x 768)

101 Key Keyboard • MS DOS 4.01

MICROLINE 172 • 180 CPS PRINTER
• NLQ30 CPS

AUSTRALIA’S 
CHEAPEST

PRINTER only $269
Finally, a Dot Matrix printer for under $300. But don't let the price fool you. 
The Microline 172 offers you the perfect combination of performance and 

advanced engineering at a price which Is extremely 
economical. The Microline 172 has everything you'd expect in a quality 

printer, advanced paper handling, speed and print versltility. The Microllne 
172 Is ideal for the small business or home office being compact, reliable 

and having the speed to meet your needs.
And you won't find It cheaper than at Rod Irving Electronics.

Jj 088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!



MASSIVE CHRISTMAS SAVINGS ON 
un un TEST EQUIPMENT!!!n un

DIGITAL MULTI METER HC 
DISPLAY: 4 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC V

-4510

DC VOLTAGE: 0- 1000V ç 
DC CURRENT: 0- 10A
AC VOLTAG E: 0- 750V &
AC CURRENT: 0- 10A (
RESISTANCE: 0- 20M OHMS

SAVE
$30

CONTINUITY TEST, DIODE TEST,
DATA HOLD.
Q13030........ RRP-$«9^ $119.95

LOGIC PROBE 
(LP - 2800) 

USEFUL FOR TTL AND CMOS, 
HIGH AND LOW INDICATORS. 
PULSE MEMORY. S 
FOR THE HOBBYIST OR C 
SERIOUS TECHNICIAN FORI. 
TRACING THOSE HARD TO FIND''' 
FAULTS ON LOGIC BOARDS.
Q11272. $19.95

DIGITAL MULTI METER HC- 5010EC
DISPLAY: 3 1/2 DIGIT A
BASIC ACCURACY: 0.5% DC A
DC VOLTAGE: 0- 1000V
DC CURRENT: 0- 10A 
AC VOLTAGE: 0- 750V 
AC CURRENT: 0- 10A 
RESISTANCE: 0- 20M OHMS 
COMPACITANCE: 0- 20u[
TRANSISTOR hfe: GAIN OoF -2000oF
CONTINUITY TEST, DIODE TEST 
Q13010............................RRP>M«S5 $99.95

DIGITAL MULTI METER HC- 3500T
DISPLAY: 3 1/2 DIGIT __
BASIC ACCURACY: 0.5% DC
DC VOLTAGE: 0- 1000V p
DC CURRENT: 0- 20A fj ,
AC VOLTAGE: 0-750V X k
AC CURRENT: 0- 20A f
RESISTANCE: 0- 20M OHMS V 
TEMPERATURE: - 20C- 1200C**
CONTINUITY TEST, DIODE TEST 
TEMPERATURE, CAPACITANCE
FREQUENCY, hfe TEST, DATA HOLD.
Q13000................................................ RRP$ $119.00

DIGITAL MULTI METER HC- 889
ANALOGUE/DIGITAL MULTI METER

DISPLAY: 3 1/2 DIGIT
DC VOLTAGE: 0- 1000V
DC CURRENT: 0- 10A (
AC VOLTAGE: 0- 750V
AC CURRENT: 0- 10A
RESISTANCE: 0- 20M OHMS

HC- 5050DB 3 1/2 DIGIT 
BASIC ACCUIIACY: 0.5% DC 
DC VOLTAGE: 0- 1000V fX.
DC CURRENT: 0- 10A O* . V
AC VOLTAGE: 0-750V --------------------------

Lau»

CONTINUITY TEST, DIODE TEST, w 
DATA HOLD, TR HFE GAIN,
AUTO RANGE DMM WITH BAR GRAPH.
Q13040. RRP^ieS^ $89.95

AC CURRENT: 0- 10A C 
RESISTANCE: 0- 20M OHMS 
DC AC RMS: -45dB -+50dB
TEMPERATURE: - 20C-1200C 
AC FREQ SPREAD: 50Hz -2KHz 
CONTINUITY TEST, DIODE TEST 
Q13020........................................ RRPjlS*05 $129.95

& À 100MHz 3 CHANNEL 8 TRACE 
MODEL 5510

'I 20 MHz DUAL TRACE 
MODEL OS-620 >

«
Y

DC: DC TO 100MHz BANDWIDTH 
AC: 10Hz TO 100MHz
CH1, CH2, CH3, ADD (CH1 + CH2) 
ALT CHOP
A, ALT, B.B TRIG'D HORIZONTAL

ÿ?si?

OPERATING MODE

Q12109 $2995.00

CRT: 150MM RECTANGULAR CB° ^caiO^2 
DC: DC TO 20MHz $39.50 e**
AC: AC TO 20MHz
CH1, CH2, ADD, DUAL, AUTO AND NORM 
TRIGGERED POSITIVE AND NEGATIVE 
CONTINUOUSLY VARIABLE.
Q12105.............................. RRP>?5tf $715

088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS! k
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LU

®® QUALITY COMPONENTS®®
BNC PLUGS 

AND SOCKETS

BNC MALE PLUG 
1 9 10 99 100* 

P10514 $250 $225 $1.50

BNC PANEL 
SOCKET

1 9 10 99 100. 
P10S1«»S0t2 25 »150

CD 
LU

o 
o

O
CD 
LU 
0

m.' 
s 
UJ .<

BNC CRIMP PLUG
P10530 $2 95 $2 75 $2.00

BNC 
SOLDERLESS 

TWIST ON PLUG
1 9 10 99 100.

P10531 $2 50 $2.25 $2 00

CANNON PLUGS 
AND SOCKETS

CANNON TYPE 3 
PIN CHASSIS 

MALE
1-9 10* 100+

P10962 $3.50 $2-95 $2.50

CANNON TYPE 3 
PIN LINE FEMALE

1-9 10* 100*
P10964 $3.95 $3.50 $2.90

CANNON TYPE 3 
PIN CHASSIS 

FEMALE
1-9 10* 100*

P1O066 $4.95 $4.50 $3.50

HEATSINK
COMPOUND

Heatsink compound is 
applied to the base and 
mounting studs of 
transistors and diodes It 
maintains a positive 
heatsink seal that 
improves heat transfer 
from the device to the 
heatsink, thus 
increasing overall 
efficiency.

H11800..10g..... $2.00 
H11810..150g...$14.95

ULTRASONIC 
TRANDUCERS 

Designed to transmit at 
40kHz (L 19990) and 
recieve at 40 kHz 
(L 19991)with up to 20V 
l/P on the transmitter. 
These units can't be 
heard so are ideal for 
TV remote control's , 
water level detectors, 
burglar alarms, motion 
detectors and 
information carriers aS 
they can be either 
pulsed or used in a 
continuos wave mode.

Transmitter ^.g
L19990....$3.95

Receiver
L19991....S3-®5

10+ 
$2.95

$2.95

PCB MOUNTING 
SCREW TERMINALS 

(INTERLOCKING ENDS)

interlocking ends to form 
any number of conectione. 
Stand erd Sewn e pacing pine 
• P10520 2 way

$0.60
• P10521

$0.80

$0.50 $0.40 
3 way

$0.70 $0.60

IC SOCKETS

LOW PROFILE IC 
SOCKETS

Save a small fortune on these 
"Direct Import" low profile Ic 
sockets! PCB mounting solder 
tail All tin plated phosphor 
bronze or berryllium end dual 
wipe for reliability

Cat No Description
■oo.

P10550 8 pin 15« 12« 10«
P10560 14 pin 20« 18« 15«
P10565 16 pin 20« 18« 16«
P10567 18 pin 30« 25« 22«
P10568 20 pin 35« 30« 25«
P10569 22 pin 35« 30« 26«
P10570 24 pin 35« 30« 26«
P10572 28 pin 45« 35« 30«
P10575 40 pin 45« 40« 35«

CRYSTAL LOCKED 
WIRELESS

MICROPHONE & 
RECIEVER

MICROPHONE SPECS: 
Transmitting Frequency:
37.1MHz
Transmitting system: 
Crystal oscillation.
Microphone : Electret 
condenser
Power supply :9V battery 
Range: 300 feet in open field 
RECIEVER SPECS:
Receiver freq: 37.1MHz
Output level: 37mV(max) 
Receiving sys: Super crystal 

oscillation
Power sup: 9V battery 
Volume control: Tuning Led 
Dimmensions:115x32x44mm 
Weight: 220grams

WIRE WRAP 
IC SOCKETS

These quality 3 level 
wire wrap sockets are 
tin-plated phosphor 
bronze.

P10579
1-9 10+

8 pin 1.50 1.40
P10580 14 pin 1.85 1.70
P10585 16 pin 1.95 1.80
P105B7 18 pin 1.95 1.80
P10590 20 pin 2.95 2.75
P10592 22pin 2.95 2.70
P10594 24 pin 3.95 3.50
P10596 28 pin 3.95 3.50
P10598 40 Din 4.95 4.50

IDC PLUGS 
AND SOCKETS

A10452. $99

DATA
SWITCHES

If you have 2 or 4 compatable 
devices that need to share a 
third or fifth, then these 
inexpencivedata tranfer will 
save youthe time and hassle 
of constantly changing cables 
and leads around.

No power required
Speed and code tranparent 
Two or four position rotary 

switch on front panel
Switch comes standard with 

female connector.
RS232- 2 way........................$39
RS232- 4 way........................$59
RS232- X over.......................$69
RS232- 2 way auto...............$69
Centronics- 2 way................$49
Centronics- 4 way................$69
Centronics- X over...............$69
Centronics- 2 way auto..... $79

$200

LEDS

=|g 

—
QUALITY 3MM LEDS 

1-8 1088 10O* 
Z10140(R) ..$0.15 $0.12 $0.10 
Z10141(G) ....$0.20 $0.25 $0.12 
Z10143(Y) ....$0.20 $0.15 $0.12

Z10145(O) $0.20 $0.15 $0.12

iQUALITY 5MM LEDS 
1-8 1086 100+

Z1O15O(R)$o.i5 W1O W1O 
Z10151(G) $0.20 $0.15 $0.12 
Z101S2(V) M15 »„ ,2

FLA^NG LEDS 
red 5mm 1-9 io+

Z10159 $1.10 $1.00

__________

RECTANGULAR 
LEDS
1-9 1 0-99 100*

RED 20c 15c 12c
GREEN 20c 15c 12c
YELLOW 20c 15c 12c
ORANGE 20c 15c 12c

PANEL METERS 
GALORE 

We have a great range of 
panel meters at great 
prices!

Q10500 MU45 0-1m A $12.50 
Q10502 MU45 50 50uA $12 50 
Q10504 MU45 0-100uA $12.50 
Q10510 MU45 0-5A $12 50
Q10518 MU45 0-1A $12.50 I
Q10520 MU45 0-1A $12 50
Q10525 MU45O-20V $12.50
Q10530 MU52E 0-1A $14.50 
Q10533 MU52E 0-5A $14.95 
Q10535 MU45 VUP $14.95 
Q10538 MU65 0-50uA $16.95 
Q10540 MU65 0-1mA $16.95 
Q10550 MU65 0-1 OOuA $16.95 
Q10560 MU650-20V $16 95

MOSFET 
SPECIALS

1-9 10+
2SJ49 $7 50 $700
2SJ56 $10.00 $9.50
2SK134 $6.90 $6.50
2SK176 $9.50 $8 90

VOLTAGE 
REGULATORS 

BARGAINS
Description 1-9 10+
7805UC $0.50 $0.45
7812UC $0.50 $0.45
7815UC $0.50 $0.45
7905UC $0.60 $0.55
7812UC $0.60 $0.55
7815UC $0.60 $0.55
78L05 $0.40 $0.30
78L12 $0.40 $0*30
LM324 $1.00 $0.90
555 $0.40 $0.38
741 $0.50 $0.45

DB25 CONNECTOR 
SPECIALS

P10885 DE9S $V00
10* 

$0.70
P10890 DA15P $1.00 $0.70
P10891 DA15S $1.00 $0.70
P10892 DA15C $1.00 $0.80
P10880 DA15P $1.00 $0.80
P10895 DA15S $1.00 $0.80
P10902 DB25C $1.00 $0.80
P10905 DB25P $1.00 $0.80
P10905 DB25S $1.00 $0.80
P10880 DE8P $1.00 $0 80

8087 CHIPS
8087-3 (4.77MHZ) $175
8087-2 (8MHZ) $265
8087-1 (10MHZ) $395
80287-6 (6MHZ) $295
80287-8 (8MHZ) $395
80287-10 (10MHZ) $495
80387-16 (16MHZ) $795
80387-20 (20MHZ) $895
80387-25 (25MHZ) $1,095
808387 33 $1.495

TOGGLE SWITCHES
1-9 10-99

S11010 D P D T $0 90 $0 80
S11020 DPDT $1 10 $1.00

NICADS
Save a fortune on expensive 
throw away batteries with 
these quality Nicads and
Rechargers! 
Size Desc 10* 100
AA 450mAH $1.95 $1.75 $1.50
C 1 2 A H $9 95 $9.50 $8.95 
D 1 2 A H $9 95 $9.50 $8.95

HORNS

ECONOMY 
TRANSFORMERS

SUPER HORN
TWEETER

Requires no crossover and
handles up to 100 Watts 

Sensitivity: 100dB/ 0 5 m 
Frequency response

3kHz-3-0kHz 
Independence: 8 ohms. 
Size 96 m diameter

• DE9P 9 pin plug 
P12166 $2.95 $2.50
• DA15P 15 pin plug 
PI21M $3.50 $3.00
• DB25P 25 pin plug 
P12170 $4.50 $3.95 $3.50

D TYPE IDC SOCKETS
DE9S

CANNON TYPE 3 
PIN LINE MALE

1» 10. 100
Pl0060 »4.50 »3.50 »2.50

COMPUTER 
CABLES

• Six conductor shielded 
computer interlace cable

• m s metre

W12670 CIC6
1-9 m 10* m 100* m
$1.30m $1.10m ¿1.00m

9 PIN TO 25 PIN 
CONNECTOR 

ADAPTORS 
The perfect solution! 

Features gold plated pins 
X15668 DB9 Plug to 

DB25 Socket 
X15669 DB9 Socket to 

DB25 Plug

each $8.95

P12167

•DA15S 
P12169

D825S 
P12171

$2.50

9 pin socket 
1-9 10* 100«

$2.95 $2.50 $2.00

15 pin socket
$3.50 $3.00 $2.50

25 pin aocket 
$4.50 $3.95 $3.59

W12672

$1 60m 
W12674

$2.50m 
W12676

$3.50 m 
W12678

$3.90m

• CIC9

$1 50m
100* m
$1.20m

• CIC12

$2.20m
• CIC16

$3.20m
• CIC25

$3.40m

UTILITY
100* m
$190m

$2.50m

100* m
$3.00m

WIRELESS 
MICROPHONE

Al 0450. .424.95

IDC CENTRONICS 36 
WAY PLUG & SOCKET

BOXES

10+ 
$4.75

$5.25

• 150x90« 50mm
H10111..... $4.95
• 195 x 113 x 60mm
H10112..... $5.75
• 130 x 68 x 41mm 
H1O113...„$2.95 
• 83 x 54 x 28mm
H10115..... $2.25
• 120 x 65 x 38mm

$2.50

H10120..... $2.96 $2.50

CITY: 48 A BECKETT ST, MELBOURNE 
NORTHCOTE: 425 HIGH ST, NORTHCOTE 
SYDNEY: 74 PARRAMATTA RD, STANMORE 

CLAYTON

• Plug

$3 95

P12200 
10. 100.

$3 00 $2 95
• Socket Pizzo’ 
” 10. too.

$3.95 $3.00 $295

ELECTRET MIC 
INSERTS

$1 20 $1 00
’00 ■

$0 90

2155 240V 6-15V 1A 
Cat M12155 $8.95
2156 240V 6-15V A2 
Cat M12156 $13.95
2840 240V 9VCT 
Cat M12840 $4.95

10*

$7.95

$12.95

$3.95
2851 240V 12-6V CT 250mA
CatM12ß51 $4.95 $4.50
2860 240 V 15VCT 250m A
Cat M 12860 $4.95 $4.50
6672 240V 15 30vc 1A tapped
Cat M16672 $12.95 $11.95

12V DC FANS
12V DC. 1 7 0 14 Amps
T12469. $12.95
10* fans only $11.95 each

FANS
Quality, fans for use in power 
amps, computers, hotspot 
cooling etc Anywhere you need 
plenty of eir
240V

115V

58 T12461
58 T12463

240V 3 1 2 T12465 
115V 31 2 T12467

$12.95
$12.95 
$12.95
$12.95

10* fans (mixed) only $10.95 each

ZrOD IRVING ELECTRONICS

PH: (03) 663 6151 FAX: (03) 639 1641
PH: (03) 489 8866 FAX: AS PHONE.
PH: (02) 519 3134 FAX: (02) 519 3868
PH: (03) 543 7877 FAX: (03) 543 2648

Normally
ONLY...

$12.95

$9.95

10W HORN 
SPEAKERS

White durable plastic. 8 ohms

Cat C12010 Normally $11 95

$9.95
MAILORDER &

CORRESPONDENCE
P.O. Box 620, Clayton, 3168 
Order Hotline: 008 33 5757 
(Toll Free Strictly orders only) 

POSTAGE RATES
$1 - $9.99.......... $3.00
$10 - 24.00........ $3.50
$25 - $49.99...... $4.50
$50 - $99.99......$6.00
$100-$199....... $7.00
$200-$500.......FREE
$500 Plus......... FREE

baalc poetage only. Road freighL 
bulky and fragile Items will bo

All sales tax exempt orders and 
wholesale inquiries to: 
AITRONICS WHOLESALE

' 56 Renver Road. Clayton
Phone (03) 543 2166 (3 lines) 
Fax (03)543 2648

Errors and omissions excepted 
Prices and specifications subject to 
change
IBM' PC' x’‘ AT’ »'e'«gisteieclUMamwkso' 
In|«rnalon«l Business MAcbmes App* 'S » 

"«Semer* 'Denotes regrs'ereo 
ir«|m«»s o' tbeu respective owners
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C22070.

C22068.

ROD IRVING MAKES YOUR CHRISTMAS 
EVEN MERRIER WITH THESE EPSON PRICES!

5 
y£

EPSON LX-850 PRINTER
NLQ Mode

• 180 C.P.S. & 25 C.P.S.
• Tractor or friction feed
• Proportional printing
• Convenient push button 
control panel

• Standard Parallel Interface
C22057..............$399.95

NEW IBM PRINTERS

EPSON LX-400 PRINTER

• Epson 9-pln dot matrix printer
• 180 caps In draft mode
• 25 caps In NLQ mode
• Convenient push button 
control panel

C22054.............. $299

EPSON LQ 400 PRINTER

• 80 Column 24-pln 
dot matrix printer with 
tractor and sheet feeder 
• 180 caps In draft mode
• 60 caps In LQ mode

$495

EPSON LQ-850 PRINTER
• 24 Pin Dot matrix printer
• Advanced paper handling
• Fast printing, up to 300 CPS
• 2 bull?-ln Letter Quality fonts '
• Short tear-off feature saves paper
• Direct selection control panel

C22072.............. $995

EPSON LQ-1050 PRINTER 
24 pin dot matrix printer
Advanced paper handling ;
Fast printing, up to 300 CPS /
2 built-In Letter Quality fonts
Short tear-off feature saves paper
Direct selection control panel
Micro-adjustment feature allows 
accurate paper feed.
Handles a wide range of paper types

C22066.............. $1,295

EPSON LQ-550 PRINTER
80 Column-24 pin dot matrix printer 
180 CPS In draft mode - 60 CPS In LQ 
Advanced paper handling capabilities £
2 Letter Quality fonts built-in £
Standard parallel port/optlonal serial port JQ 
Optional multi-font module 4—

$620

EPSON LQ-1010 PRINTER
• 136 Column-24 pin dot matrix printer
• 180 CPS In draft mode-60 CPS In LQ
• Advanced paper handling capabilities Eh
• 2 Letter Quality fonts built-in
’Standard parallel port /optional serial port JMI
• Optloal multl-font module

C22065............. $895

.n u** u

IBM 5537 Printer 
Outstanding Near Letter Quality 
performance from this 9-pln dot 
matrix printer. Printing an 
execptlonal 120 x 72 dpi, the 
5537 also offers a choice of 4 
resident fonts at 37 cps while 
drafts can be printed out at a 
quick 150 cps at 10 epi. 
The fonts, DP, Courier, NLQ, San
serif NLQ, Orator NLQ, suit most 
print requirements. The 5537 also 
has a paper parking feature 
enabling single sheets to be fed 
while retaining tractor feed. 

.................................. $359

IBM 5538 Printer
Outstanding Near Letter Quality 
performance from this 24-pln dot 
matrix printer. Printing an 
execptlonal 180 x 180 dpi, the 
5538 also offers a choice of 4 
resident fonts at 50 cps while 
drafts can be printed out at a 
quick 150 cps at lOcpi.
The fonts, Courier, Prestige, Orator 
and Script, suit most print 
requirements. The 5538 also has a 
paper parking feature enabling 
single sheets to be fed while 
retaining tractor feed.

......................................$695

DID YOU KNOW THAT 
WE NOW SELL FAX ROLLS!

CZJ
1-9 10+

C20092 $8.95 $8.50

SIZE: 210mm x 11.5mm x 30 M
Ö 

1-9 10+
C20094 $9.95 $9.50

SIZE: 210mm x 24.5mm x SO M

1-9 10+
C20096 $17.95 $16.95

SIZE: 210mm X 25.4mm x 100 M

__________•

1-9 10+
C20098 $9.95 $9.50
SIZE: 216mm x 25.4mm x 30 M

I (•)
1-9 10+

C20100 $11.95 $11.50
SIZE: 216mm X 25.4mm x 50 M

( •

C20102
19+

$8.95 $8.50

SIZE: 210 mm x 25.4mm x 30 M

LOOK! NEW PRODUCTS 
FOR THE NEW YEAR!

Ej r
LIGHT SENSOR 

SWITCH
Designed to automatically 
switch lights on at night and 
off during the day which makes 
them ideal for both domestic 
and security use. A single unit 
can he used to control the 
porch or the driveway. Several 
can be used to control the 
porch or the driveway. Several 
can be used together to give the 
impression the house is 
occupied.
• Turn lights off at 120 lux N 

on at 20 lux.
• Waterproof for use under 

eaves and verandahs.
• Operates on 24OVAC/5OHz.
A15596...................... $11.95

MOBILE BABY 
MONITORING SYSTEM 
Fully portable two station 
audio monitoring system that 
enables you to move around 
the house without any cords 
and keep an "ear" on your 
haby, the kids, the aged or sick. 
• No installation required. 

Simply plud the transmitter 
into any 240 volt AC mains 
power point and switch on. 

• Portable battery powered 
receiver is carried around 
with you for constant 
monitoring.

• Squelch control for reducing 
background noise.

• Transmitter frequency: 
49.830MHz.

• Power: Transmitter -
240 volt AC. operated. 
Receiver -
2 x UM3 penlight 
batteries.

Al 5505. $89.95

088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS! L



IBM* CARDS

DataLife

CPF 
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fortron CPF Filtered Electronic 
Spike Protector provides a protective 
electronic barrier for microcomputers 
printers 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-voltage, ensuring safe trouble 
free operation

Additionally. CPF s filtering capability 
helps eliminate troublesome and 
annoying interference general hash 
created by small motors, fluorescent 
lamps, and the like that threaten the 
performance and shorten equipment 
life of unprotected electronic 
components
SPECIFICATIONS:
Electrical rating: 220-260 volts 

(AC) 50Hz 10 Amp
Spike/RFI Protection: 4 500 amps 

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

differential mode
Cat X10088 $69.95

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 
nbbon cable and DB25 socket 
Indicators: Tricolour LED s for TD.

RD RTS. CTS. DSR. CO. TC.
RC. DTR. (E)TC

Jumper Wires: 20 tinned end pieces 
Power: Interlace power 
Enclosure: Black, high impact 

plastic
Dimensions: 85 x 95 x 30mm
X15700 $99.95

COMPUTER PAPER
Quality paper at a low price' 2.000 
sheets of 70 gsm bond paper
Cat C21003 11 x9’4? $41.00

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 
ol the printer
Removable drawer which allows 
paper to be changed without 
moving the printer 
Retractable rear basket makes 
print-out collection fast and 
convenient
Suitable for most printers

S69.95

KEYBOARD 
EXTENSION LEAD

5 Pin Din plug and socket

P19038........................ J$9.95

Verbatim

THE BUTTON 
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, electnc 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 vanster 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

$42.95

2 & 4 WAY 
RS232 DATA TRANSFER

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 interlace connections 

on rear panel
• Switch comes standard with 

female connector
2 WAY Cat X19120 only $39 

4 WAY CatX19125 Only $49

XT HD CONTROLLER $129 
AT HD CONTROLLER $199 
RS232/ SERIAL/
CLOCK........................ .... $59
MONO/ COLOUR CARD $96

CENTRONICS GENDER 
CHANGERS

» Female to Female
» Saves modifying or replacing 
non-mating Centronics cables 
• All 36 pins wired straight through

RIBBONS

2 & 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 interlace 
used by Centronics. Printronics. 
Data Products. Epson. Mtcronics 
Star and many other pnnter 
manufacturers

No power required 
Speed and code transparent 
Two/Four position rotary switch on 
front panel 
Three/Five interlace connections 
on rear panel 
Switch comes standard with 
female connector 
Bale locks are standard

MULTI I/O......... 
512K RAM........
DIAGNOSTIC... 
TTL/PRINTER.

.$99 

.$59 
$849 
$89

Cat
Cat
Cat

X15663 Male to Male 
X15661 Male to Female 
X15664 Female to Female

Normally $33 95.
Only $24.95

RAM 2M AT EXT/EXP $225
8M AT EXT/EXP 
FAX CARD .......

4 PORT SERIAL.
VGA 256K............
VGA 512K............
VGA 1 MEG

$325
$595

....$89

. $199 
$299

.$495

RS232 GENDER 
CHANGERS

Saves modifying or replacing 
non-mating RS232 cables 
All 25 pins wired straight through

Cat 
Cat 
Cat

PRINTER RIBBONS TO 
SUIT:

• CP80, SX80. DP80. BX100, 
BX100. MB 100

1-9 10*
C22036.. $19.95 $17.95

■ MX80, FX80. RX80, FX800, 
MX70. MX80. LX800

1-9 10*

C22031....$16.95 $15.25

• MX100. FX100, RX100.LQ1000

C22002....$19.95
10*

$17.95

2 WAY(X19130)
4 WAY(X19135)

only$49
only$59

• LX80

C22003.. $12.95

C ITOH 8510-1550

C22051..$13.95

DELUXE PRINTER STAND
• Restores order to your work area 

without occupying extra space
• Feeds and refolds paper under 

the printer automatically
• Adiustable paper deflectors 

ensure smooth flow of paper
• Made ol moulded plastic
• Suitable for most printers

DATALIFE DL-600 
DATA CARTRIDGE

Stores up to 120 M/Byte
Ò12614 $59.00

5V4 floppy disk drive 
EXTENSION CABLE

IBM’ compatible
DB37 Male to 34 way edge 
connector
Length 0 5 metres

P19045 $99.95

3 V?" FLOPPY DISK DRIVE 
EXTENSION CABLE

IBM' compatible
DB37 Male to 34 IDC connector
Length 0 5 metres

P19046 $99.95

C2’058 (80 column) $69.95

MAGIC STAGE
A working bench for your Mouse 
•High quality ABS plastic and 
anti-static rubberised top 
•Stationary holder
•Includes pull-out shelf forMouse
•Dimensions: 280 x 260 x 25mm 
■ Fits over keyboard
C21080....................$24.95

SURGE BUSTER
6 PROTECTED POWER OUTLETS 
Ideal for protecting personal 
computers, video equipment, 
colour TVs. amplifiers, tuners, 
graphic equalisers. CD players etc

SPECIFICATIONS:
• Electrical rating: 240V AC. 50Hz. 

10A
• 3 x Metal Oxide Varistors (MOV)
• Maximum clamping Voltage: 
each MOV 710 volts at 50 amps

• Response time: Less than 25 
Nanoseconds.

X10086. $69.95

10*
$11.95

10*
$12.50

NATIONAL PANASONIC 
KXM110 PRINTER 

RIBBON
C22034. $19.95

POCKET AUTO AB 
SWITCHES

• Pocket size, auto-scanning
• Allows 2 PCs to share one 

Printer

Serial model:
MS-201 - Host-powered
X19150. .$79.95
Parellel model: MP-201 
Protocol transparent

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 
time for less chips)
• Chip drawer has conductive 
foam pad

• Mains powered
• High UV intensity at chip 
surface ensures EPROMs are 
thoroughly erased

Without timer

VOICE MAIL...............
PRINTER CARD.........  
EGA CARD..................
2 WAY FDD CONT. 
(360K)............... -.........
RS232 SERIAL 
CARD.................. »......
GAMES........................
ATS/P GAMES..........
4 WAY FDD CONT. 
(3S0-1.44M).................
2 WAY FDD CONT. 
(360-1.«4M).................  
CLOCK CARD............
SMART DRIVE 
ADAPTER IDE/FDC... 
SMART DRIVE

$245 
$35 
$139

$49

$49
$29 
$35

$129

$80
$49

.$09

ADAPTER IDE I/O /FDC...$119

X14950. $129
With built-in timer 
X14955......................$169

DUST COVERS

DUST COVER
Keep your computer and 
accessories free of dust and 
grime while not in use

XT* Cover Set 
C21066.............. 
AT* Cover Set
C21068.............

LEADS

$89.95X19155

RIPPER STRIPPER
Remove ugly paper feed edges 
quickly and cleanly with this 
simple little gadget

C21085. .$14.95

.$14.95

.$16.95

<1
PRINTER LEAD

- Suits IBM* PC/XT, compatibles
• 25 pin "D” plug (computer end) 
to Centronics 36 pin plug

•1.8 metres 
P19029.........
• 3 metres 
P19030........ .
• 10 metres 
P19034........

.$14.95

.$19.95

.$39.95

X15650 Male to Male 
X1565' Male to Female 
X15652 Female to Female

Normally $14 95 each
______________Only $8.95

MOTHERBOARDS

XT 10M MINI
XT31M........
XT12M STD. SIZE.
SUNTEC AT12M...

$120 
$199 
$199 
.$375

80386-25... ...$2,695
80386- 33...ÄEA9«....$2,995

RS232 MINI TESTER
• Male to female connections
• All pm wired straight through
• Dual colour LED indicates activity 

and direction on 7 lines
• No batteries or power required 
TO Transmit Data
DSR Data Set Ready 
R D Receive Data 
C D Carrier Detect 
RTS Request to Send 
D T R Data Terminal Ready 
CTS Clear to Send
Cat X15656 Normally $39.95

SPECIAL. ONLY $32.95

COPY HOLDER 
(YU-H32)

* Adjustable arms allows 
easy positioning

• Copy area 9 1/2“ x 11“
• Sliding line guide
• Clamp mounting

C21062. $39.95

COPY HOLDER 
(YU-H33)

• Copy area 91/2 x 1T
• Sliding line guide 
• Flat metal base 
C21060 .................... $39.95

088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!

ROD IRVING 
ELECTRONICS 

SYDNEY: 74 Parramatta Rd 
Stanmore 2048
Phone (02)519 3134 
Fax (02)519 3868 
MELBOURNE: 48 a Beckett St 
Phone (03) 663 6151 
NORTHCOTE: 425 High St 
Phone (03) 489 8866 
CLAYTON: 5g Renver Rd 
Phone (03) 543 7877 
MAIL ORDER &
CORRESPONDENCE: 
PO Box620. CLAYTON 3168 
Order Hotline 008 33 5757 
(Toll free strictly orders only) 
Inquiries (03) 543 7877 
Telex AA 151938 
Fax (03)543 2648

MAILORDER & 
CORRESPONDENCE 
P.O. Box 620, Clayton, 3168 
Order Hotline: 008 33 5757 

Po^tagTratIs 
$1 - $9.99....... $3.00
$10-24.00......$3.50
$25 - $49.99....$4.50
$50 - $99.99....$6.00
$100 -$199.....$7.00
$200 - $500.....FREE
$500 Plus.......FREEbasic postage only. Road freight.

All sales tax exempt orders and 
wholesale inquiries to: 
RITRONICS WHOLESALE 
56 Renver Road. Clayton 
Phone (03) 543 2166 (3 lines) 
Fax (03)543 2648
For postage rates refer to other 

R.I.E advertisement

Errors and omissions excepted 
Prices and specifications subject tc 
change



NEWS HIGHLIGHTS
AUDIOSOUND WINS
DESIGN AWARD

Sydney loudspeaker system manufac
turer Audiosound Laboratories has re
ceived a prestigious Australian Design 
Award, for its range of eight speaker 
systems. The systems vary in price from 
$600 to $4000, and the Award was 
granted to all models submitted. The 
citation read:

All aspects of the design have been 
considered, with the intention of obtain
ing the best audio performance. The 
cabinets are of solid construction, with 
the joinery and timber finish to a very 
high standard. The press-fit front grille is 
easy to remove and replace, and requires 
no clips or fixing devices that could be
come loose or break.

Audiosound Labs is the first loud-

MMT TESTS
WIDEBAND F-0 LINK

Victorian-based communications spe
cialist MMT Australia has performed 
successful laboratory tests of a new 
wideband fibre-optiC cable link, operat
ing at 1310nm. In the tests 12 standard 
AM/PAL television signals (7MHz 
wide), eight FM broadcast television 
signals (16MHz wide) and 10 stereo FM 
radio signals were combined and sent 
successfully over a single 50km length of 
single mode optical fibre.

MMT’s manufacturing company 
Transbeam Communications was ex
pecting to begin manufacture of the new 
link in mid-November. Joint venture 
partners in Canada have already placed 
orders for 30 links, which will represent 
over $1 million in export sales for the 
first year. MMT believes that the prod
uct has a good potential market in both 
the USA and Europe.

INTERESTING PICS
FROM HUBBLE

Despite its mirror problems, NASA’s 
Hubble Space Telescope has provided 
what is described as ‘a dramatic new 
look’ at the remnants of the great su
pernova of 1987. Observations made 
with the European Space Agency’s

speaker manufacturer to receive an 
Australian Design Award for its prod
ucts. The picture shows Audiosound’s 
Ron Cooper (R) receiving the Award 
from NSW Minister for Business and 
Consumer Affairs, Hon. Gerry Pea
cocke.

Faint Object Camera on the HST have 
provided an intriguing view of the su
pernova and its surrounding shell of 
stellar material, with ‘unprecedented 
sharpness and clarity’ - down to 0.1 arc 
second.

The image, taken in visible light, re
veals the details of the circumstellar 
shell, whose characteristics previously 
had been suggested by ground-based 
observations and data from the Interna
tional Ultraviolet Explorer satellite. The 
visible image clearly shows an elliptical, 
luminescent ring of gas about 1.3 light- 
years across, surrounding the still-glow
ing centre of the 1987 explosion.

The Wide Field and Planetary Cam
era on HST has also provided a ‘re
markably detailed view’ of the core of 
galaxy NGC 7457, located some 40 mil
lion light-years away from our own.

NGC 7457 is a quiescent galaxy, 
picked for its ‘normalcy’ as an early tar
get for assessing the performance of 
HST. However the resulting images 
show, to the surprise of astronomers, 
that an exceptionally bright and com
pact core is embedded in the diffuse 
background of the rest of the galaxy. 
The stars in this nucleus appear to be 
crowded together at least 30,000 times 
more densely than those in our own ‘ga
lactic neighborhood’. Previous ground- 
based observations had suggested a den
sity 400 times smaller.

MOTOROLA
ELIMINATES CFCS

Motorola Australia has totally elimi
nated the use of chloroflurocarbons 
(CFC’s) at its complex at Mulgrave in 
Melbourne.

Chloroflurocarbons had been used in 
various production processes, particu
larly in the electronics field, for cleaning 
printed circuit boards.

In early 1988, Motorola research 
found the boards could be cleaned to a 
high quality level by the use of aqueous 
washing. The process involved washing 
the boards with a detergent and water 
mixture, and then putting them through 
a drying cycle. A locally designed and 
manufactured aqueous washing system 
was introduced for cleaning of the cir
cuit boards in November 1988 and the 
usage of CFC’s fell by over 300%.

Motorola’s elimination of CFC usage 
puts it at the forefront of progressive 
companies looking to improve the envi
ronment and quality of life, while in
creasing production and standard of 
manufacturing.

PHILIPS DEVELOPING
DIGITAL CASSETTE
SYSTEM

Philips Consumer Electronics has con
firmed that it is developing a Digital 
Compact Cassette (DCC) system, with 
the active involvement of a number of 
major companies from the music and 
hardware industry.

The system is apparently based on a 
new and revolutionary coding tech
nique. This coding technique, in combi
nation with the existing well-proven 
compact cassette technology and stand
ard tape, is claimed to offer the con
sumer a sound quality equivalent to that 
of compact disc.

The new system will allow consumers 
to play attractive, specially designed 
digital compact cassettes, as well as 
their traditional, analog compact cas
settes on DCC-players designed for 
home, portable and in-car use.

The DCC product range is expected 
to be introduced at the beginning of 
1992.
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EXICOM BUYS
SILICON VALLEY FIRM

Australian firm Exicom Limited has 
announced its successful acquisition of 
100% of the Silicon Valley-based manu
facturer Vantronic Corporation. Exicom 
took an initial 27% shareholding in Oct
ober 1989. The company has been re
named Exicom Technology Inc.

Managing Director of Exicom Lim
ited, Mr John Harrison said “The ad
vanced manufacturing techniques de
veloped by Exicom Technologies com
plement the innovative robotic plant de
veloped at Exicom Australia for high 
volume production. This acquisition will 
give Exicom Australia access to state-of- 
the-art manufacturing techniques in sur
face mount technologies - and offer an 
excellent opportunity to expand our 
manufacturing in the huge USA market 
for Exicom and thirty party products."

HARDWARE EMULATOR
FOR ASICS

Local ASIC specialists Australian Sili
con Structures (AS2) has launched an 
innovative emulation system which al
lows designers of electrical equipment 
to confirm the functionality of their 
ASIC designs before committing to fab
rication.

The AS2 Personal Prototyping Ma
chine is a hardware emulator for Appli
cation Specific Integrated Circuits 
(ASICs) and related logic devices and 
performs as a reconfigurable electrical 
breadboard, allowing equipment design
ers to above a virtual ASIC at the end 
of a cable.

According to AS2’s Managing Direc
tor Toby Cross, “circuit emulation is 
not a new idea; however being able to 
emulate ASIC devices in real time is a 
major breakthrough. This results in sig
nificant technical and financial gains in 
that prototype systems can be verified 
immediately and demonstrated sooner, 
and software developed without the 
delay of waiting for fabricated devices.’

An important feature of the PPM is 
that it supports multiple ASIC vendors 
with a range of cell libraries and netlist 
translators available including LSI 
Logic, Texas Instruments, VLSI Tech
nology, Fujitsu, Hitachi, NEC, ES2 and 
Plessey Semiconductors. This allows the 
selection of appropriate ASIC vendors 
on the basis of technical or commercial 
criteria. The entry level PPM supports 
up to 8000 gates at 30MHz, and can be 
upgraded to 20,000 gates.

CSA WINS $9.9M ACRES CONTRACT
The Department of Administrative 

Services has outsourced the operation 
and maintenance of the Australian Cen

ATERB AWARDS FOR RESEARCH
Postgraduate awards of $9000 per 

year tax-free will enable research stu
dents to supplement their other scholar
ships and receive over $25,000 tax-free 
while studying. The Australian Tele
communications and Electronics Re
search Board (ATERB) is offering 
these postgraduate awards as it believes 
it is critically important for Australia to 
increase the number of researchers and 
future academics in its areas of interest.

Made up of Telecom, CSIRO, OTC, 
Defence and with representatives from 
universities, ATERB has a long history 
of support of research and training in 
telecommunications. Its current Chair- 

AUSSAT ASSISTS AMATEUR TV TESTS
For some time, the Gladesville Ama-

teur Radio Club has conducted a series 
of test transmissions each week in Syd
ney using UHF TV channel 35. These 
tests came to the attention of AUSSAT 
executives, who approached the Club to 
find out more. AUSSAT then offered 
Gladesville the use of a transponder to 
conduct the tests over a wider coverage.

Arising from this, a test transmission 
was planned for November 14, a joint 
operation between the Gladesville Ama- 

tre for Remote Sensing’s (ACRES) data 
acquisition, processing and distribution 
facilities to Computer Sciences of Aus
tralia. The $9.9 million contract will ini
tially run for three years.

Some 38 production, engineering, 
photographic, marketing, support and 
administration staff will become CSA 
employees. They will continue to be lo
cated at the Data Acquisition Facility at 
Alice Springs and in the Data Process
ing Facility at Fernhill Park in 
Canberra.

A unit of the Australian Surveying 
and Land Information Group within the 
Department of Administrative Services, 
ACRES is Australia’s major remote 
sensing organisation. It captures data 
transmitted from the US Landsat and 
NOAA and the French Spot satellites 
and processes it into photographic and 
digital images.

The images are used in minerals and 
oil exploration; research into agricul
tural crop yields; urban mapping; sur
veying; and monitoring land degration, 
the salinity of rivers, pasture improve
ment programs, bush fires and floods.

man. Professor Trevor Cole from Syd
ney University said, “Australia is enter
ing a period of massive shortage of 
skilled engineers in telecommunications 
and electronics. Recent detailed surveys 
project that by the end of this decade 
Australia will have to produce between 
three and five times its current rate of 
graduation of electronic engineers and 
information specialists. This huge num
ber of engineers are needed to support 
the hundreds of millions of dollars of 
R&D commitments made by the infor
mation industries as well as the billions 
of dollars of production also commit
ted.” 

teur Radio Club and the NSW Division 
of the WIA. The satellite to be used 
was AUSSAT-2 - the most westerly of 
the three AUSSATs - on transponder 
5, using an unencoded PAL mode of 
transmission. The footprint was ex
pected to cover at least south-eastern 
Australia, including the State capitals 
Brisbane, Sydney, Canberra, Mel
bourne, Hobart and Adelaide; not for
getting of course all the country regions 
of south-east Australia.
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NSW LAUNCHES 
SERVICING CODE

Mr Gerry Peacocke, NSW Minister 
for Business and Consumer Affairs, has 
launched a draft code of conduct for the 
television and electronic goods repair 
industry.

"In most of the domestic service and 
repair industries, we have a very high 
complaint level from consumers. The 
main areas of concern include faulty 
servicing and repair of television sets, 
video cassette recorders and sound 
equipment,” Mr Peacocke said.

"The code covers such things as the 
price of service calls, industry qualifica
tions, service calls, and repairers keep
ing appointment.”

“The industry has supported the 
development of the code because as I 
am, they are concerned about the level 
of consumer complaints and I commend 
them for their willingness to address the 
problem,” Mr Peacocke said.

“The effectiveness of the Code will be 
monitored by the Business and Con
sumer Affairs Agency and the industry 
for an initial period of 18 months. A re
view of the code will then be conducted 
which will evaluate its success and need 
for any changes.”

HP SCHOLARSHIPS
FOR WOMEN

In 1991, there will be an added incen
tive for women and girls to train in the 
computer and electronics fields, thanks 
to Hewlett Packard Australia. The com
pany is offering five scholarships of $800 
each, to selected women and girls who 
undertake an Associate Diploma in 
Electronics or Computer Systems at 
Victoria’s Box Hill College of TAFE.

"It's exciting that a company like 
Hewlett Packard is concerned about the 
under-representation of women in the 
electronics industry and is prepared to 
do something about it,” said Don Swee
ney, Head of Electronics Engineering at 
Box Hill TAFE.

"These scholarships are a positive way 
of assisting women financially with their 
training and encouraging them to enter 
this field.”

The scholarships not only include the 
$800 grant, but also the chance to un
dertake paid work experience with 
Hewlett Packard at Blackburn.

• Sydney-based PC enhancement board builder Hypertec is opening an office 
in Brussels, next month. The new office will be headed by David Evans, Hvper- 
tecs Commercial Director and one of its founders, and is intended to allow further 
development of European export markets.
• Audio and video equipment maker Akai has appointed Peter Biziorek as its 
State Manager in Queensland. Anthony Birtles and Jayne Lilli have also been ap
pointed as NSW sales consultants.
• Cooper Tools has appointed a new Managing Director: Peter Reynoldson 
who was previously Finance and Administration Manager. Mr Reynoldson re
places 19-year veteran MD George Richards, who is leaving to join the Mitre 10 
Group as chief executive, Southern Region.
* Kongs most comprehensive annual electronics exhibition EIE'91 is 
FxSnn r° 21-25. 1991 at the Hong Kong Convention and

? , $re'J Harbour Road, Wanchai. Details are available from Business
and Industrial Trade Fairs, 28/F Harbour Centre, 25 Harbour Road.
• Australian telecomm equipment manufacturer Alcatel STC has won two siqnifi- 

U On r^CtS t0 supply equipment to communications authorities in Singapore 
and Hong Kong. The contract with Singapore Telecom is to supply 48V/800A tele
phone exchange power supplies, valued at $200,000. while that with the Hong
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TELECOM RESEARCHER 
WIHS KERHOT MEDAL

A Melbourne man who nurtured and 
guided the technological development of 
Australia’s telecommunications industry 
for nearly 40 years has been bestowed 
one of engineering’s highest awards.

Mr Harry Stewart Wragge, the head 
of Telecom Research Laboratories, has 
been awarded the esteemed Kernot 
Medal for contributions to telecommu- 
nictions research, and to professional 
engineering education in Australia. Mr 
Wragge was presented with the Medal 
by the Chancellor of the University of 
Melbourne, Sir Edward Woodward, at 
the University's Wilson Hall on the eve
ning of Tuesday 2nd October.

Since its inception in 1925, the Kernot

ATERB MEDAL TO 
CANBERRA RESEARCHER

The 1990 ATERB Medal has been 
awarded to Dr Mary O'Kane, Professor 
and Head of Information Sciences and 
Engineering of the University of Can
berra.

The award, consisting of a silver 
medal and a prize of $2500, recognises 
outstanding contributions in the fields of 
telecommunications and electronics by a 
young Australian researcher. It is 
awarded jointly by the Australian Tele
communications and Electronics Re
search Board (ATERB) and the Austra
lian Academy of Technological Sciences 
and Engineering. ATERB. established 
in 1927 as the Radio Research Board, 
encourages and sponsors research with 
funding from its sponsors, Telecom

NEWS BRIEFS

Medal has been awarded to Australia's 
most distinguished and eminent engi
neers. The list of past recipients in
cludes household Australian names such 
as Sir John Monash, Brian Loton and 
Sir Arvi Parbo.

Australia, CSIRO, OTC Ltd and the 
Department of Defence.

Professor O'Kane received the Medal 
from the ATERB Chairman. Professor 
T W Cole, at the annual oration of the 
Academy on October 3 in Melbourne.

Professor O'Kane is distinguished for 
her research and development work in 
the computer recognition of continuous 
speech, in contrast with other ap
proaches which deal only with isolated 
words. She has designed general pro
gram architecture and algorithms for 
this important problem.

Her work has attracted considerable 
attention from industry because of its 
commercial potential. ’ Wang was an 
early backer of the SPRITE project. 
Other industry groups that are linked to 
this work include Logica, Computer 
Power, Telecom and Schlumberger.



Researchers at Edinburgh’s Heriot-Watt University are working on a new kind 
of spatial light modulator, using a non-linear interference filter instead of an 
LCD light valve. The new SLM can process up to 10,000 images per second, 
making it suitable for optical computing.

AWAM APPOINTS CIMA AS ASIC TECH CEHTRE
Sydney-based AWA Microelectronics 

(AWAM) has appointed CIMA Elec
tronics of Oakleigh, Victoria as an 
ASIC Technology Centre (ATC). This 
means that companies will have access, 
at CIMA’s design lab, to all of 
AWAM’s ASIC design processes, and 
the resulting design data can then be 
sent to AWAM for manufacture.

Dr Bob McCluskey, General Manager 
of AWAM, said that in appointing 
CIMA as an ATC his company took 
into consideration CIMA’s excellent de
sign facilities and pool of design staff, 
together with their market and customer 
service orientation.

An example of the AWAM-CIMA 
relationshio is the recent development

Kong Telephone Company is to supply Buck-Boost power supplies worth $2.3 
million.
• Australian professional audio and loudspeaker system manufacturer ARX Sys
tems has appointed distributors for Hong Kong, Macau and the People's Repub
lic of China (Chainford Technology), Taiwan (Prosound Inc.), South Africa (Pro
sound Pty Ltd) and France (Etelac).
• Audio Insight, the Australian distributor for Onkyo, Beyerdynamic and Tannoy, 
has appointed Perry Sampson as its State Manager in Victoria. Mr Sampson 
previously managed his own audio retail business in Melbourne.
• Sydney-based RF Devices has signed an agreement with UK power supply 
maker Powertran, to manufacture that firm’s switchmode power supplies under li
cence. RF Devices has also appointed M. Keskin as Digital Product Manager.
• Greater Union Village Technology, formed by the merger of Greater Union 
Theatre Supplies and Village Roadshow Technology, has formed a Professional 
Audio Products Division. The new division is based in new 1200 square metre 
premises in Camperdown, Sydney.
• An Australian consortium has been formed by Pacific Dunlop Ltd, Exicom 
Ltd, the AMP Society and Racal Telecom PLC to pursue the opportunities pre
sented by the Government’s proposed telecommunications reforms.

of an ASIC by the Aeronautical Re
search Laboratory (ARL), as reported 
last month. ARL found it a better com
mercial proposition to design their own 
ASIC, using CIMA’s facilities, and have 
it manufactured by AWAM rather than 
compromise their project results and se- 
curitv with an off-the-shelf alternative.

1987A SUPERNOVA
NOW RADIO SOURCE

Sydney University astronomers Dr 
Tony Turtle and Mr Duncan Campbell- 
Wilson, together with astronomers at 
the Australia Telescope National Facili
ty, have announced the reappearance of 
supernova 1987A as a radio source.

“The reappearance of the exploded 
supernova 1987A as a radio source is an 
event of great astronomical signifi
cance,” says Professor Lawrence Cram 
of the School of Physics (Astrophysics). 
“The emission may result from an ex
tremely violent collision between the 
ejecta from the supernova and material 
in the general neighbourhood of the ex
ploded star.”

“The ejecta left the supernova with a 
speed exceeding 20,000 kilometres per 
second, and would now fill a sphere a 
few light-months in diameter. If this is 
the source of the radiation, astronomers 
will have a unique opportunity to study 
the very earliest phases of the formation 
of a supernova remnant. Several hun
dred other remnants are known, but all 
are at least several centuries old. Their 
main significance lies in the fact that 
they are the results of extremely violent 
explosions which energise the interstel
lar gas in galaxies, and fill it with the 
wide range elements synthesised by 
nuclear reactions in stars."

First indications of the new fireworks 
appeared in a routine monitoring obser
vation on 5 July last, made with the 
University’s Molonglo Observatory Sy- 
snthesis Telescope. Astronomers at the 
Australia Telescope National Facility 
then used the new and powerful Austra
lia Telescope Compact Array to confirm 
the detection and determine the spec
trum of the radio emission on 15 and 16 
August. Molonglo observations imply 
that the radio source is brightening at a 
rate of about 2% per day.

Philips’ Australian designed and 
manufactured PRM80 VHF/UHF 
mobile radio has won a ‘Gute 
Industrie Form’ (IF) award, at the 
recent Hanover Fair. The PRM80 uses 
the latest surface mount technology, 
and can be made for PMR bands 
from 68MHz to 520MHz.
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When I Think Batk...
by Neville Williams

From sparks and arcs to solid state - 3
In this third article looking at the development of techniques to allow direct transmission of 
speech and music via radio waves, we look at the so-called ‘RF alternators’ which found favour 
early this century. From here we look at early modulation systems, and finally the development 
of valve oscillators and transmitters.

Goldsmith also devotes a complete 
chapter to ‘Alternators of Radio Fre
quency’ - the design of which posed a 
state-of-the-art challenge to specialists 
in rotating electrical equipment.

As a measure of the basic problem, 
Goldsmith calculated that a 100,000- 
cycle alternator, with a 60cm diameter 
rotor spinning at 2500rpm, would re
quire an impractical 48,000 poles and a 
pole pitch of 0.4mm!

Alternatively, if a designer opted for 
a rotational speed of 20,000rpm, 600 
poles would be required with a pitch of 
3.0mm - plus an ability to withstand 
enormous centrifugal force.

As an example of then-current tech
nology, Goldsmith surveys three quite 

different alternator systems, each of 
which is capable of generating output 
currents to around 50,000Hz (cycles per 
second) or a wavelength of 6000m at 
power levels to lOOkW or more.

Two of the systems involve frequency 
multiplication - one internal, the other 
external to the alternator - while the 
third relies on direct generation. In this 
present article, it is possible to outline 
the systems only in very broad terms. 
Readers wanting to study the tech
nology in detail will have to refer to the 
original or other suitable texts.

The so-called ‘Goldschmidt’ alternator 
illustrated in Fig.6, relies on the fact 
that (and I quote) ‘an oscillatory move
ment of frequency ‘n’ taking place on a 

system rotating with frequency ‘n’ is 
equivalent relative to fixed external 
points to an oscillation of half the am
plitude or width and of double 
frequency’.

This is tantamount to frequency multi
plication, which is ‘internal’ to the alter
nator.

To set up the required condition, the 
Goldschmidt alternator provides exter
nal means of resonating the rotor sys
tem, overall, at the fundamental fre
quency of the system, and the stator, 
overall, at twice that frequency.

The interaction of the harmonically 
related resonant modes, plus the origi
nal fixed and rotational fields, can be 
made to substantially cancel the ‘n’ and 

Fig.6: Illustrating the basic principle of a Goldschmidt 
alternator. By resonating the rotor at a frequency related 
to the rotational speed, the stator acquired an AC 
component resulting in an output at double or 
quadruple the natural figure.

Fig.7: A system favoured by Telefunken to double or 
triple the frequency from an RF alternator. Transformers 
with saturated cores suppressed the respective half 
cycles of the input waveform.

42 ELECTRONICS Australia, December 1990



‘2n' components, yielding a resultant 
‘4n' current in the stator at four times 
the fundamental alternator frequency. 
By design, that segment of the total 
stator system involving the antenna can 
be resonant at the quadrupled frequen
cy, which therefore becomes the domi
nant output signal.

Inductor L prevents the RF energy 
from being diverted into the DC source, 
but special care was necessary in what 
were quite bulky motor/alternator in
stallations to ensure that busbars to the 
pre-settable external resonating compo
nents did not compromise the wanted 
signal by stray L/C leakage effects.

External multiplier
Fig.7, also from the Goldsmith book, 

shows a system favoured by Telefunken, 
which involves an inductor type alterna
tor A and a pair of saturable transform

GE pioneer Dr Ernst Alexanderson pictured in 1922 with one of his high 
speed RF’ alternators. They were typically fitted with 600 or 800 poles!

ers operating as a frequency multiplier. 
LI, Cl and C2 serve to bring the total 
input circuit to resonance at the funda
mental alternator frequency.

In operation, the transformer cores 
are brought close to saturation by a cur
rent from DC supply B though the re
spective windings Ml and M2. Inductor 
L2 passes the direct current but inhibits 
alternating current from circulating 
around the DC loop.

Because of core saturation, the re
spective transformers can each transfer 
only one half-cycle of the input frequen
cy, the other half being effectively sup
pressed. The windings are so arranged, 
however, that they operate out of 
phase, such that windings on trans
former 2 preserve and invert the half
cycles suppressed by transformer 1.

In the simplest situation, the half
cycles interleave to provide a waveform 

which is predominantly a second har
monic of the original input - or double 
the frequency. Goldsmith says, how
ever, that, by reversing the phase of 
one secondary, the output waveform be
comes preminantly a third harmonic, so 
that the system can be set up fairly 
readily to operate either as a doubler or 
tripler, feeding a suitably resonant 
aerial system.

Alexanderson/GE system
The third type of RF alternator was 

researched in part by the National Elec
tric Signalling Co, working in conjunc
tion with R.A. Fessenden. At his sug
gestion, it was taken up by E.F.W. 
Alexanderson of GE, who produced a 
practical design in 1908, rated to deliver 
a direct signal of 100kHz at a power 
level of around 2kW.

The Alexanderson alternator was also 
of the inductor type, typically using a 
300 to 600-slot field and a spinning disc 
of chrome nickel steel, which was thick 
at the hub and thin at the periphery to 
equalise the radial tension on the metal 
throughout the whole unit.

Radial slots were milled through the 
outer extreme of the disc and subse
quently filled with phosphor bronze, 
firmly rivetted into the slots, then 
ground and polished to cope with air 
drag and a centifugal force of 37kg on 
each each individual filler at a typical 
operating speed of 20,000rpm.

For efficient operation, the Alexan- 
dersen alternator called for the utmost 
precision, with the outer edge of the 
disc, spinning at a peripheral speed of 
about 20km/minute in a stator gap ad
justed down to a clearance on each side 
of about 0.4mm.

Driven by a DC motor with a belt 
and/or gear train, or directly by a steam 
turbine, Alexandersen alternators were 
normally provided with pressure-fed lu
brication and protected by an automatic 
cut-out sensitive to oil flow.

Goldsmith pictures a 50kW, 50kHz 
Alexanderson/GE installation that had 
been operating with a high degree of 
reliability up to the time his book was 
published. He notes that Alexanderson 
alternators were, of necessity, low im
pedance devices, requiring a step-up 
matching transformer to couple them to 
the antenna system.

At the time of publication the highest 
known frequency that had been 
achieved directly by a rotating machine 
was produced by an 800-slot Alexander
son alternator: namely 200kHz or 1500 
metres. Obviously enough, while the 
signal may have been well suited for 
speech modulation, the technology was
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limited to the low end of the radio fre
quency spectrum.

Significantly, perhaps, the Admiralty 
Handbook makes only passing reference 
to RF alternators. It concedes that they 
produced a very pure wave, were easy 
to key, well suited for telephony and for 
high power working. Against that, the 
first cost was high, they required expert 
supervision and maintenance, they were 
suitable only for low frequencies, and 
frequency changing was more of a prob
lem than with other systems. The Royal 
Navy simply did not use them.

Speech modulation
If the generation of stable continuous 

radio waves posed a problem for the 
pioneers of radio telephony, so also did 
the task of modulating those same RF 
carriers with speech and/or music wave
forms. Radio valves had been invented, 

Fig.8: Carbon microphones were connected to early radio telephony 
transmitters in a variety of ways. Their broad effect was to cause an initial 
loss of efficiency, which was then varied up and down with instantaneous 
changes in microphone resistance.

but their routine use as oscillators, am
plifiers and modulators was still some
where in the future.

If a transmitter had to be modulated 
with speech, it had to be achieved more 
or less directly with a microphone - 
with or without the dubious assistance 
of a magnetic relay.

What’s more, with the type of trans
mitting equipment discussed thus far, 
there was little option but to connect 
the microphone into the arc, alternator 
or aerial circuit in such a way that it 
would vary the efficiency of the circuit 
and therefore the instantaneous ampli
tude of the RF output.

While Fig.8 indicates some of the cir
cuit options available, it also suggests 
that the levels of current and/or voltage 
involved in the majority of circuit situa
tions might be much higher than could 
be tolerated by ordinary microphones.

According to Goldsmith, carbon mi
crophones of the period had a resistance 
of 50 to 100 ohms and an effective dissi
pation rating of about 2 watts. This im

plied a maximum permissible voltage of 
around 10 and current in the range 0.1 
to 0.2A. Excessive current could typi
cally cause an objectionable ‘frying’ 
noise, heat damage to the granules and 
a tendency for them to ‘pack’ or ‘cake’ 
and lose sensitivity.

The resulting incompatibility 
prompted would-be solutions that 
ranged from ingenious to bizarre!

Believe it or not
According to Goldsmith, Dr Lee de 

Forest resorted to attaching a buzzer to 
one of his microphones so that the 
operator could ‘de-cake’ it from time to 
time by pressing a button.

A certain Lieutenant Ditcham opted 
for four pairs of series-connected micro
phones, mounted on a rotatable table- 
top stand. Every two minutes he would 
click the stand around to bring two new 
microphones into circuit, leaving the 
others to cool down!

J.B.Marzi, an Italian designer hit 
upon the idea of a moving stream of 
carbon granules, so finely divided that 
they would flow like a liquid and carry 
away their own heat. Loaded into a 
reservoir at the top of a table-top mi
crophone assembly, the granules would 
gravitate steadily through the diaphragm 
chamber into a container underneath, to 
be be emptied back into the reservoir as 
necessary.

More conventionally, microphones 
were cooled by integral fans, by oil 
thermo-cycled through an attached 
reservoir, or provided with water jack
ets connected to an external supply.

Some microphones were designed 
around carborundum powder with as
bestos spacing washers - more durable 
than normal carbon granules, but elec
trically less convenient than a carbon 
and felt design.

‘Hydraulic’ microphones, devised by 
Chambers, Vannui, Majorana and 
others, dispensed with granules alto
gether, exposing columns or globules of 
slightly acidic water or other conductive 
liquids to sound waves and taking ad
vantage of variations in their instantane
ous resistance. From all appearances, 
they could hardly have been mechani
cally stable.

Fessenden sought to dodge the heat 
dissipation problem altogether, by wir
ing a capacitive microphone into the 
resonant aerial circuit. It was supposed 
to ‘spill some of the energy from the an
tenna to ground’ but, having in mind 
the nature of the early transmitters, 
there was every chance that it would 
modulate the frequency as well as the 
amplitude of the radiated carrier!
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Back to the granular types, an ac
cepted way of achieving high dissipation 
was by operating several microphones in 
parallel.

A noteworthy design by Egner and 
Holmstron of Stockholm contained 16 
low resistance high-current cartridges 
arranged in groups of four, to share 
four separate diaphragms. All 16 were 
mounted in a rectangular metal housing 
with external cooling flanges and filled 
with a non-conductive cooling oil. 
Provision was also made to periodically 
displace the air in the microphone 
chambers with hydrogen or a gas con
taining hydrogen. Terminals at the rear 
allowed the microphones to be con
nected in series and/or parallel to pro
vide a choice of resistance and current 
rating.

Fig.9 shows an alternative method of 
achieving a similar end result, with 
acoustic tubes branching from a single 
mouthpiece feeding multiple cartridges. 
Using only three microphones, the one 
illustrated in Fig.9 would be appropriate 
only for a low-power or short-range 
transmitter. More typically, a Berliner/- 
Poulsen ship radiophone installation pic
tured by Goldsmith uses six cartridges, 
while a Lorenz multiple microphone 
uses no less than 25 Berliner cartridges 
fed by tubes from a common speaking 
trumpet!

The valve era
With the adoption of valve-based 

technology, transmitter design became 
much more elegant and purposeful.

Fig.9: An effective if cumbersome 
way of providing a high current 

as illustrated inmicrophone,
Gernback’s Wireless Telephone 
published in 1911.

Fig.10 shows a typical, relatively simple 
circuit published by the A.W. Valve Co 
in the mid 1930’s, in a booklet entitled 
Radiotron Circuits for Experimenters. It 
should serve to illustrate the thinking 
behind valve transmitter design.

The first stage (top left) is an oscilla
tor, designed to generate the basic sig
nal. This is amplified and/or processed 
in the following stages and ultimately 
radiated at a precise frequency specified 
by the administrative authority or, in 
the case of experimenters, within strictly 

defined frequency bands.
In the early 1920s, the basic oscillator 

frequency was commonly determined by 
a ruggedly assembled tuned circuit, 
which the operator was required to ad
just with the aid of an approved wa
vemeter.

(In 1923, to assist experimenters in 
the Sydney area, pioneer experimenter 
Charles Maclurcan (2CM) was autho
rised to measure the frequency of other 
experimental stations, on request, on 
behalf of the State Radio Inspector, Mr 
W.T.S. Crawford; this was to a poten
tial accuracy of about 1.0%).

In later years, the tuneable L/C circuit 
was commonly replaced by a quartz 
crystal, as depicted in Fig.10, which os
cillated in piezo-electric mode at the 
particular frequency for which it had 
been ground. Far more stable than a 
conventional tuned circuit, it became 
possible to generate a ‘rock-steady' sig
nal within 0.005% or better of the 
specified frequency.

Oscillator stages were normally oper
ated at a modest power level, to limit 
valve heating and mechanical stress on 
the vibrating crystal. Depending on the 
tuning of the anode circuit, the oscilla
tor could deliver an output signal at the 
same frequency as the crystal or, in 
■doubler- mode, at twice the crystal fre
quency.

The second stage in Fig.10 is a 'buff
er’ amplifier, so called because it serves 
to isolate the oscillator from the RF 
output stage, which feeds the antenna. 
The dynamic operating conditions of

3- STAGE TRANSMITTER (plate modulation)
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Fig.10: A typical valve type transmitter used by amateur operators from the late 1930s. Broadcast transmitters used

similar basic principles, but at a far higher power level.
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WHEN I THINK BACK________________

this last stage vary greatly when it is being keyed or modulat
ed, and this is prevented by the buffer stage from prejudicing 
in any way stable operation of the oscillator.

Note that the buffer also can operate as a straight amplifier 
or in doubler mode such that, with a 3.5MHz crystal, the 
transmitter could operate at the original frequency in the 
3.5MHz (amateur) band or at double or quadruple the fre
quency in the 7MHz or 14MHz bands.

The final stage used an 807 beam power tetrode, capable 
of being keyed for CW Morse code transmissions or, at the 
throw of a switch, modulated with voice or music signals. 
Rated maximum power output from the 807 was 50W for 
telegraphy and 42.5W for telephony.

More flexible design
With this type of transmitter, the aerial system plays no 

part in determining the exact frequency of the generated sig
nal and it can be designed quite independently to meet the 
operator’s requirements. It may conceivably be a large instal
lation or something confined by available space. It may be a 
single-band or multi-band design, directional or non-direc- 
tional; the radiation pattern will be affected but not the 
transmission frequency.

Similarly, there would be no awkward limitations on the 
choice of microphone or the depth and linearity of modula
tion.

The ‘modulator’ on which this depends is an audio power 
amplifier, essentially little different to a domestic music or 
public address system, except that it must be capable of 
delivering the requisite power to the transmitter through a 
suitably designed modulation transformer T2.

With Fig. 10, using plate modulation of the final stage, and 
a plate power input of about 60W, the required modulation 
power would be about 30W RMS — a fairly routine figure 
for an audio system. The audio input signal - speech or 
music — could be derived from any ordinary input source or 
any available microphone, requiring only the provision of a 
suitable preamplifier.

It is only a matter of audio switching, or mixing, to feed 
into a modulator signal from a phone line of from a keyed 
audio tone generator to use such a transmitter with remote 
audio input or for modulated CW tone transmissions.

In the case of high-powered transmitters, where the 
amount of audio power might pose a problem, the designer 
has the option of modulating an earlier stage or modulating 
one or other of the grids instead of the output plate circuit. 
Forced air and water cooling is frequently used in high 
power transmitter stages, to cope with heat which cannot be 
dissipated by ordinary ventilation.

(For an historical survey of valve transmitters, large and 
small, the reader is referred to Australian Radio - The Tech
nical Story 1923-83 by Winston T. Muscio, 1984, Kangaroo 
Press, Kenthurst, NSW).

Thermionic valves are still used in the output stages of 
high-powered transmitters but solid-state devices have taken 
over, especially in the preliminary lower-powered stages. 
They are more compact and economical and, as in other 
electronic equipment, facilitate more elaborate circuit design. 
Instead of relying on tuneable circuits or simple crystals, for 
example, digital logic circuitry makes it possible to select 
precise channels by simply punching in the required fre
quency on a keyboard.

But I’m no longer thinking back. I’ve caught up with the 
present! &
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Silicon Valley
NEWSLETTER

Cypress to launch 
first Soviet chip

Remember the 'red carpet treatment’ 
the usually penny-pinching T.J. Rodgers 
accorded the delegation of Soviet semi
conductor scientists during the Silicon 
Summit? There were promises of Cy
press making and selling advanced 
Soviet chip designs for HDTV and 
other graphics applications.

It seems that both parties still remain 
serious about the unusual East-West 
chip alliance. In fact, Cypress has 
signed chip licencing agreements with 
three Soviet companies and will begin 
marketing the first devices made under 
the agreement as early as this month.

One chip involves an advanced three- 
nanosecond ECL custom memory. 
Other Soviet devices Cypress plan to 
put on the market include a DSP part, a 
systolic gate array and a correlator.

Hi-tech eye 
on Iraq

Look up, Mr Saddam, and say 
‘cheese’. Mr Bush is taking your picture 
with two of his new cameras; the huge 
KH-11 spy satellite and a new - almost 
toy-like - unmanned drone.

Until now, the existence of the KH-11 
spy satellite has never been admitted 
publicly by the Pentagon. But at least 
two of them are apparently in orbit, and 
at least one is putting crisp pictures of 
Iraqi troop movements on President 
Bush’s desk every morning.

Usually the Pentagon does not reveal 
the top performance capabilities of its 
equipment, but in describing the per
formance of the KH-11, the Pentagon 
said the spy satellite is capable of recog
nising objects as small as a grapefruit 
from 200 miles out. And unlike the 
previous generation of spy satellites, the 
KH-11 can produce impressive-looking 
pictures at night as well.

The Pentagon hopes the publicity re
garding the KH-11 and its role in crisis, 
will help it convince Congress not to cut 
off funds to put a globe-spanning net
work of KH-ll’s in orbit.

Meanwhile, the 82nd Airborne Divi-

The Goupil Golf Is a very compact new personal computer from Newbury 
Park-based Computer Peripherals Inc. Using the new 386SX processor 
running at 16MHz, it features a fold-up 10" backlit LCD screen plus 1.44MB 
3.5" floppy drive and a 20MB, 40MB or 100MB hard disk.

sion which was sent off to Saud Arabia 
took with it a number of still experi
mental unmanned ‘Pointer’ drones de
veloped by AeroVironment in Los An
geles.

The small plane is battery powered 
and can fly around for more than one 
hour within a radius of three miles. It 
can be remotely controlled or fly a pre
programmed route. On-board cameras 
provide battlefield commanders a clear 
360° view of nearby enemy positions 
and movements.

“It is like making a 500-foot-tall man 
with a pair of binoculars. If he has his 
eyes up there, he can look over the hill 
and around the curve. Obviously, he 
has a great advantage” said Ray Cole
man, who directs the Point deployment 

program.
The Point was first used in battlefield 

exercises in June and the Army has 
rated the performance as ‘outstanding,’ 
promoting the decision to take the 
drones along to Saudi Arabia - despite 
the short time they have been on duty.

Signetics workers 
spared Philips axe

The 6000 or so Silicon Valley based 
employees of Signetics were able to 
breathe with relief, after learning that 
the massive restructuring plans an
nounced by the company’s Holland
based NV Philips parent would not af
fect them.

Most of the 4000 people Philips will 
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lay off as part of the program are lo
cated in Europe. As part of the pro
gram Philips will consolidate its custom 
chip business and drop out of the 
SRAM memory market. With the re
structuring Philips has joined the on
going exodus from the SRAM memory 
market by a number of non-Japanese 
chip makers in recent months.

Earlier this year, Advanced Micro 
Devices sold its SRAM operations to 
Sony. Now both National Semiconduc
tor and VLSI Research have abandoned 
the SRAM field after suffering substan
tial losses and being unable to make the 
necessary huge investments to keep up 
with the Japanese in developing next
generation products fast enough.

Gulf crisis boon 
for computer makers

The Gulf crisis has already provided a 
badly needed boost for struggling high- 
tech defence firms in Silicon Valley, 
which have come under severe pressure 
during a year of budget cutting by the 
Pentagon.

Because the US has been sending 
many of its most sophisticated weapon 
systems to Saudi Arabia, many Silicon 
Valley firms are reporting a rush of new 
Defence Department orders and re
quests for speed up deliveries on exist
ing contracts.

The Middle-East crisis is providing a 
strong shot in the arm for makers of 
computers that are built to endure the 
hazards of Middle East battlefield 
conditions including sand storms and 
blistering heat.

Being shipped out to the Saudi front 
line are hundreds of a recently intro
duced new model of the Grid Systems 
laptop computer. Grid, a Tandy subsidi
ary, said the Pentagon has asked the 
firm to speed up deliveries of the com
puter. While the use of the sleek black 
Grid computers is classified, they are 
reportedly being used aboard mobile 
command centres and on trucks and 
trailers where they are used to type 
messages that are transmitted by means 
of special radio signals.

Also found in the Saudi desert are 
scores of Macintosh laptops, ruggedised 
by Rugged Digital Systems. The Mac’s 
advanced graphics display is used for 
mapping and other graphics-oriented 
applications.

A number of soldiers have reportedly 
taken along a compact machine made 
by Magellan Systems in Los Angeles. 
The US$3500 computer uses satellite 
signals to show the user the exact loca

tion he or she is, anywhere on earth 
and accurate to within a few feet. Ac
cording to a Magellan spokesman, many 
servicemen placed orders for the ma
chine while on their way to Saudi Ara
bia, and charged the cost to their credit 
cards.

Nippon Steel enters 
laptop market

Following a recent trend among 
major Japanese industrial companies to 
diversify into the high-tech area, Nip
pon Steel, the world’s largest steel mill, 
announced plans to enter the fast-grow
ing laptop computer business. The com
pany has set up a well-financed subsidi
ary in Silicon Valley to develop and 
build the machine.

The new company is called Librex 
Computer Systems. Company officials 
said the system it is developing will be 
aimed at the US market. The first two 
models in the series were expected to 
be ready for shipment as early as 
November, with manufacturing con
tracted out to local computer manufac
turing companies.

Although a number of Japanese firms 
have entered the high-tech field in re
cent years, including farm equipment 
maker Kubota, Nippon Steel is the first 
to do so without an American partner 
with existing marketing and distribution 
networks in place.

Probably, Nippon’s decision to de
velop a computer business on its own 
has a lot to do with its ability to afford 
such a move. Last year, the firm re
ported pre-tax profits of $1.3billion. Be
sides personal computers, Nippon Steel 
has also invested into such diverse areas 
as theme parks and biotechnology.

National sacks 2000, 
closes key plants

In what many industry observers 
termed a stunning blow, National Semi
conductor has decided to shut down a 
state-of-the-art chip plant it inherited 
with the Fairchild acquisition. Any such 
move would cast an even greater doubt 
over the firm’s future, industry analysts 
said.

In addition, National said it would be 
laying off another 2000 workers over 
the next couple of months, in a last- 
ditch effort to return to profitability by 
cutting operating expenses and closing 
unprofitable product lines.

Most shocking in the announcement is 
the decision to close the Washington 
plant, which specialises in BiCMOS

based products and also produces a 
large share of National’s top-of-the-line 
ECL high-speed logic circuits that are 
used in many military systems, super
computer and other high-end systems. 
The plant and its technologies are so 
advanced and critical to the US super
computer industry and many Pentagon 
programs that it served as the main in
centive for the Reagan Administration 
to block the sale of Fairchild to Fujitsu.

“We have really faced up to some 
problems. But we were not making the 
progress we had hoped, and it impacted 
our ability to pursue our main busi
nesses. This is painful but consistent 
with where we want to go,” said Na
tional president Charlie Sporck.

As part of the latest reorganisation, 
National will leave the market for one 
megabit SRAM memory chips, products 
which are made at the Puyallup facility 
in Washington. Sporck said the com
pany is considering selling the plant. 
The facility was already loaded with 
state-of-the-art equipment when Na
tional took it over and the firm has in
vested at least US$50 million more.

Sporck said National will also pull out 
some of its gate array business and close 
a military assembly and test facility in 
Arizona.

TV makers say 
dumping via Mexico

In 1988, the US Commerce Depart
ment imposed anti-dumping duties on 
colour television sets imported from 
Japan and Korea, after it found those 
products were being sold in the US 
below their manufacturing cost. A few 
weeks ago, the Committee to Protect 
American Colour Television, a group 
that represents a handful of US tube 
producers, announced it is seeking simi
lar dumping penalties against sets im
ported from Mexico.

According to COMPACT, which also 
filed the original dumping complaint, 
the Korean and Japanese firms have 
found an effective way to get around 
the dumping duties by shipping their 
tubes and other parts to ‘screwdriver 
plants’ in Mexico. There, the sets are 
assembled in highly automated factories 
and shipped to the US. Coming from 
Mexico, the sets are not subject to the 
dumping charges.

According to the US group, imports 
of Mexican-made TVs have increased a 
whopping 140% since the dumping 
duties went into effect. And the sets are 
being sold at virtually the same dump
ing level prices as they were before the 
Commerce department action.
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Wafer shortage 
takes hold

Shortage of certain types of silicon 
wafers, first mentioned during the Semi
con West Show in May, appears to have 
become a reality as lead times for 5" 
and 6" wafers now stretch up to 20 
weeks.

According to new figures released by 
Dataquest, lead times have more than 
doubled in the past several months and 
prices for most wafers, particularly 6" 
ones, have increased another 10-20% 
since June.

A possible shortage of wafers during 
the second half of this year was first 
mentioned in May by Bill Reed, presi
dent of the Semiconductor Materials & 
Equipment International trade group. 
Reed’s statement at the opening of his 
group’s annual show, surprised many 
because wafers have historically been in 
abundance. But the prolonged periods 
of low profit margins during much of 
the past two decades have caused wafer 
manufacturers to be overly cautious in 
investing in new 5" and 6" lines. De
mand for such wafers has picked up 
dramatically in the past six months, 
after new 6" chip fabs have come on
line in Korea and elsewhere.

A shortage of wafers, of course, could 
trigger another crisis in the semiconduc
tor components market. If Dataquest’s 
analysis of the situation proves correct 
however, chip makers may have to con
tend with wafer shortages for some 
time.

“We are really looking to 1992 before 
the American market gets new wafer 
production capacity and the situation 
eases,’’ said Dataquest’s Mark Fitzger
ald.

The shortage would be most painful 
for the smaller chip makers, because the 
major vendors all have long-term supply 
contracts that insulate them from short
ages.

VSLI to leave
SRAM business too

A second major US supplier of 
SRAM memory chips has announced it 
is leaving the business. Within a week 
of National Semiconductor’s announce
ment that it would withdraw from the 
SRAM business, VLSI Technology in 
San Jose shocked analysts with similar 
news.

VLSI said as a result of the decision, 
the company will have to take a one
time charge of about US$13 million 
against earnings in the third quarter, 
ended on September 30. The charge will 
cover costs associated with closing the 
product line and providing severance 
pay for the 100 or so VLSI workers who 
will be laid off in the process.

Because VLSI said it would also re
port an operating loss on a decline in 
sales, analysts said the third quarter loss 
could well top US$20 million.

VLSI said it is leaving the SRAM 
business, which accounts for about 5% 
of total sales, because of the highly 
competitive nature of that market, re
sulting in low profit margins. Coupled 
with relatively high research and devel
opment costs, the product lines has 
been a major source of red ink for the 
company.

Valley Police nab 
colour fax pioneer

The next generation of fax machines 
will feature colour capabilities. Claiming 
to be ahead of its time, Starsignal of 
Campbell has claimed to have de
veloped the first such machine. But re
cently, Silicon Valley authorities raided 
Starsignal’s facilities and put its presi
dent behind bars, allegedly before he 
could escape out of the US with mil
lions of dollars in venture capital.

To be sure, Starsignal did develop an 
IBM PC-based colour fax system, and 
had sold 17 of the US$25,000 units since 
its introduction several months ago, but 
according to police records, Starsignal 
lied in its prospectus to investors. The 
prospectus claims the company is close 
to finishing a US$83 million deal with 
authorities in Spain. But a former vice 
president told police the talks were only 
in a preliminary stage and the dollar fig
ure had simply been “extracted from 
the air”.

In an unusual move, Starsignal presi
dent Robert Wildergren was arrested 
and jailed without bail. A Santa Clara 
police spokesman said they had decided 
to keep Wildergren confined because of 
statements he had made to associates 
regarding the possibilities of fleeing the 
US if authorities moved against him. In 
preparation of such an event, Wilder
gren is alleged to have already trans
ferred US$6 million in bank loans and 
lines of credit to an account in the 
South American nation of Belize. ®
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OBIATltd your one stop 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS
Fluke 80 Series... it’s a digital multimeter, an analog meter, 
a frequency counter, recorder, capacitance meter and much more. 
Fluke 80 series offers not only standard features, but functions usually limited to dedicated 
instruments, plus innovations like duty cycle measurement; or automatic storage of the highest, 
lowest and true average (mean) of readings for a few seconds or up to 36 hours, or recording mSums £d SX for days; or the audible MIN MAX Alert™ that beeps for new highs or

• Min/Max/Average recording stores 
highest, lowest and true average of 
all readings
• Selectable response time to record 
turn-on surges or drift etc
• Ima peak Min/Max hold on 87 to 
capture elusive transients or haff- 
sine surges to 400Hz
• Audible Min/Max Alert™ signals 
readings above or below previous 
limits
• Splash and dust proof and impact 
resistant case

FREE Bonus with 
Fluke 87 

Soft Padded Vinyl 
Carry Case PLUS 
De-Luxe Lead Set

lows. There's also the superior Touch Hold™ which automatically 
locks readings when the probe is removed.

FREE Bonus with 
Fluke 83 

Soft Padded Vinyl 
Carry Case

FREE Bonus with 
Fluke 85 

De-Luxe 11 Piece 
Test Lead Set

Fluke 
$399 ez 
$466 inc tax
• Volts, Amps, Ohms, diode test, 
continuity, frequency and duty cycle, 
capacitance, Touch Hold™, relative, 
protective holster • 0.3% basic dc 
accuracy • 5kHz Vac • Analog bargraph 
with zoom • 3 year warranty

Fluke 85 $480 
$560 inc tax
Same aa Fluke 83 with -
• 0.1% accuracy • 20kHz Vac

Fluke 87 
$580 ez taz 
$676 inc tax

Same as Fluke 85 with 
additional features -
• High resolution analog pointer • True 
rms ac • 1ms peak Min/Max »4 1/2 
digit mode • Auto-off, back lit display

We Stock The Full Range Of Fluke Multimeters & Accessories

Orion PAL TV/Video Pattern Generator

B| British Made - Quality
|QÇKi|rWlQ at Very Affordable Prices

• Tests TV, VCR, Monitors etc
• PALB. D. G, H, I, K
• RF, Composite Video and 

IRGB Outputs
• Colour Bars, Greyscale, 

Crosshatch, Dots, 
Lines, Focus, Purity etc.

• Over 50 pattern 
combinations

• Separate or Mixed Syncs
• IV or TTL IRGB
• 5.5, 6.0 and 6.5MHz Sound 

Carriers
• Internal/External Sound
• Trigger Output
• Mains Operated

$725 (ex tax) $831 (inc tax)

Ask for our FREE 16 page 
Shortform Catalogue

Special account facilities 
available for Education and 
Government Departments 
Express delivery throughout 
Australia and South Pacific

DIC-5000
Desoldering Gun
We bought one for our Service 
Department and it's so good 
we're now stocking them! 
Completely self-contained, no 
pipes and compressors. Built- 
in 60W ceramic heater with 
precise temperature control. 
$389 ex tax ($466.80 inc tax)

SILVERTRONIC 
Test Leads and Scope 
Probes up to 300MHz 

If you’re looking for high 
quality, here's the answer - 
Made in the U.K! 
Universal Deluxe Multimeter 
Lead Kit has croc clips, spring 
hooks, spade terminals etc 
$40 (ex tax) $46 (inc tax) 
100MHz Scope Probe Kit 
xl/xlO switched $43 (ex tax) 
$50 (inc tax) 
250MHz Scope Probe Kit 
xl/xlO switched $48 (ex tax) 
$56 (inc tax) 
Just Released...
Safety Fused Test Lead Set 
Fuse holder in each lead. 
Includes insulated croc clips. 
$65 (ex tax) $75 (inc Tax)

Detailed brochures and specifications available. We are factory trained to advise 
on your requirements for general purpose Test 8l Measuring Instrumentsœw nw n».
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 
Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 699 9170
OLD • Electro Technical Systems Qld, Tel (07) 356 2699, Fax (07) 356 0456
W.A. : Leda Electronics,Tel (09)361 7821, Fax (09) 470 4641 _____________
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SHORTWAVE 
LISTENING by Arthur Cushen

High sunspot activity
brings better overall reception

The present high sunspot count means that shortwave listeners find the signals spread across the 
bands from 49 to 11 metres and this, to some degree, makes the problem of finding clearer 
frequencies a little easier.

The rapid rise in the sunspot count 
from the low in September 1986 when 
the count was around 15 to a peak ear
lier this year in March of over 160, has 
resulted in the increasing activity and 
use of the high frequency bands.

The sunspot cycle of 11 years governs 
the activities of shortwave stations. 
When the count is low, they move to the 
lower frequency bands. Listeners will no 
doubt be aware that the 49-metre band 
was over-crowded with signals in 1986, 
as stations tried to use the lower fre
quencies for optimum reception.

The high frequency bands of 11 and 
13 metres are now being widely used. 
The sunspot count will gradually decline 
and in another seven years should reach 
its minimum count.

Sunspot activity
The 11-year cycle of sunspot activity 

primarily determines the propagation 
conditions of shortwave radio communi
cation. The sunspot activity determines 
the intensity of ultra violet and X-ray 
radiation from the sun and this in turn 
determines the degree of ionisation of 
the ionosphere around the Earth. It is this 
ionosphere that reflects the sky waves of 
shortwave transmissions thus making 
long distance broadcasting possible.

The first regular records of solar ac
tivity were made in the 17th century. 
Scientists regularly recorded the maxi
mum and minimum number of sunspots 
as early as 1611. In the last century a 
Swiss astronomer, who was head of the 
Zurich Observatory from 1849, systema
tised the previous results and introduced 
the relative sunspot number, which is 
still in use today. The actual numbers of 
sunspot cycles began in 1760, when the 
maximum was 86. The year of the maxi
mum is always given as the number of 
the sunspot cycle. The last sunspot maxi

mum was in 1979, while we are again 
this year facing the present maximum 
count.

The sunspot count for October was 
133, and predictions for the following 
three months were November 131, 
December 129 and January 127. Al
though there will be periods of high and 
low solar activity through to 1992, the 
past sunspot cycle has been the most 
prolific on record, in terms of generating 
strong proton particle events which usu
ally cause periods of radio blackouts for 
signals crossing the polar caps.

ZLXA on 3935kHz
The deregulation of radio in.New Zea

land has not only meant the opening of 
new stations on AM and FM, but the 
availability of the shortwave bands for 
new broadcasting services. As a result

AROUND THE WORLD
BELGIUM: Brussels broadcasts in English to Australia 0630-0700 on 6035, 11695 
and 13675kHz. The transmission to North America is now 2330-2400 on 9925 and 
13675.
KOREA: KBS Seoul has English on 1030-1100 using the transmitter of Radio Canada 
International, Sackville and received on 11715kHz. The programme includes news 
and on Sunday 'Shortwave Feedback' when listeners letters are answered, and every 
second week some DX information is supplied by Bill Matthews of the USA.
NEDERLAND: Radio Nederland, using the transmitter at Bonaire is on 15560 to the 
South Pacific at 0730-0825UTC. The alternative frequency is 9630kHz for this trans
mission, while the news and features at 0830-0850 is now on 15190 reolacine 
9770kHz.
SAIPAN: KHBI operated by the Christian Science Monitor has its transmission to 
Australia 0800-0955 on 15610; 1200-1355 on 9895; 1800-1955 9455; 2000-2155 
13625. The programme includes news, features and in the second hour 'Letterbox' is 
heard at 30 minutes past the hour.
SWITZERLAND: Swiss Radio International is using 9650kHz from 0100-0500 with 
English at 0200 and 0400 and these 30-minute programmes are also available on 
9885 and 12035. The transmission in English to Australia 0830-0900 is on 9560, 
13685, 17670 and 21695kHz. On Saturday at 0845 'Swiss Merry Go Round' is 
broadcast in which the 'Two Bobs' answer technical questions from listeners.

Print Disabled Radio is now operating 
on 3935kHz.

Established in Levin in May 1987, 
Print Disabled Radio first commenced 
broadcasting on 1602kHz with low 
power and has recently increased to 
1kW. Broadcasting Sunday, Monday, 
Wednesday, Thursday from 0530- 
0900UTC, the station carries a reading 
service for sight impaired listeners and 
others with reading disability or who are 
unable to hold a newspaper. Broadcast
ing with a 1000 watt transmitter on 
3935kHz in the 75-metre band, the 
shortwave service will relay medium
wave 2XA 1602 and will have the call 
sign ZLXA. With the use of a V-beam, 
the station is heard throughout New Zea
land during the hours of darkness.

Allen Little QSM who founded the sta
tion and is visually handicapped himself, 
has a team of volunteers who read ex-
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tracts from NZ newspapers, and also 
have the role of teaching people to read. 
New Zealand's Print Disabled Radio is 
affiliated with the Radio for the Print 
Handicapped Stations in Australia, 
which are operating from Canberra, Syd
ney, Melbourne, Brisbane and Hobart.

Middle East news
Shortwave listeners are right at the 

forefront of news and can hear broad
casts from many Middle East countries, 
all at fair to good strength. Naturally 
Baghdad is the centre of interest, with 
the best reception 2000-2200 on 
13660kHz. A second English broadcast 
0130-0330 is on 11810 and 18830kHz. 
Transmissions from Dubai are well 
received at 0530-0600 on 21700kHz 
while Damascus, Syria uses 12085 and 
15095kHz for their English programme 
from 2005UTC.

A service of interest to those in the 
Middle East is the British Forces Broad
casting Service, and their transmissions 
0200-0230 can be received on 
13745kHz, while other broadcasts at 
0930 and 1300UTC use 17695 and 
21735kHz. There are special pro
grammes to the area from Radio Austra
lia 1300-1500UTC on 17630 and 
21775, while Radio Japan, Radio Thai
land and Radio Sweden have all an
nounced extended services to the Middle 
East.

Radio Canada International has intro
duced Arabic into its programme 0430- 
0440UTC and is part of the English 
transmission on 15275kHz, which is op
erating 0400-0500UTC. The BBC World 
Service broadcasts 24 hours on three 
long established frequencies 9410, 
12095 and 15070kHz. ©

Allen Little, Station Manager of the 
new shortwave service ZLXA.

This column is contributed by Arthur 
Cushen, 212 Earn St, Invercargill, New 
Zealand, who would be pleased to sup
ply additional information on medium 
and shortwave listening. All times are 
quoted in UTC (GMT), which is 10 
hours behind Australian Eastern Stand
ard Time.

Be prepared for the future 
Electronics is one of the fast-growing fields of employment. 
So if you are interested, Stott's have a home study course 

that could lead to a worthwhile career.
Choose from a range of Electronics Courses.

* Introduction to Electronics 
* Radio and Television Servicing 
* Video Cassette Recorder Servicing 
* Radio Receivers, * Colour Television 
* Introduction to Micro Computers 
* Digital Electronics for Technicians and 

Servicemen or Industrial Electronics
* Plus a wide range of Computer courses an Australian tradition 

Professional Instructors will skilfully guide you with individual advice.
For a career_of the_fujture_-_mail this raupon today._ __ _ 

PLEASE SEND ME FREE, AND WITHOUT OBLIGATION, FULL DETAILS OF THE FOLLOWING COURSE:

!------------I MR.MRS.MISS____

I ADDRESS________

(PLEASE PRINT)

AGE________

•______ _____________ _________________ POSTCODE_________PHONE (___ )

! BBSF”1

ST
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/9

0

READER INFO NO. 14



FORUM Conducted by Jim Rowe

More about ELCBs, electrical safety 
-4 and those green pens for CDs...
As promised last month, we’re again looking at some more of the letters and information that arrived 
in response to the discussion of earth-leakage or ‘residual current’ circuit breakers, and electrical 
safety in the bathroom. I also have the results of some more tests we conducted, to try and gauge 
the effectiveness of those green pens which are claimed to improve the sound from compact discs.

You may recall that at the end of last 
month’s column, I noted the arrival of 
another letter in response to the August 
discussion of ELCB operation and bath
room safety. The letter came too late for 
inclusion in the November column, but 
as it raised a number of points that hadn’t 
been commented upon by others, there 
was no doubt that it deserved an airing.

The letter concerned came from Mr 
Peter Foley of Gerard Industries, one of 
the Australian firms which manufactures 
ELCBs. His letter is quite long, and a 
couple of the points he makes are very 
similar to those made by others. How
ever I’ll reproduce most of the rest, as I 
think you’ll find it quite interesting:

I feel compelled to take both you and 
your correspondent, Jeff Thomas, to task 
on some inaccuracies in your article on 
ELCBs. (To be pedantic, the correct ter
minology these days is Residual Current 
Devices, or RCDs.)

1. RCDs are NOT promoted as the 
‘universal panacea’ by marketing people 

from this company or from our major 
competitor. We are both very careful to 
point out that safety switches are NOT 
the be-all and end-all of electrical safety, 
and that all normal safety procedures be 
retained. But you cannot argue with the 
statistics — that 89% of people electro
cuted in domestic situations, between 
1983 and 1987, would NOT have been 
killed had an operative RCD been in
stalled in the circuit.

2. Mr Thomas asserts that ‘the impetus 
for the current wave of publicity for 
ELCBs was the electrocution of a five- 
year-old in the bath, due to a hair 
dryer...' This is totally incorrect. Those 
with a better memory will recall that this 
particular tragic event occurred when a 
Government promotional campaign was 
already well under way. In fact, some 
were concerned that the ad which 
showed a hair dryer falling into a bath 
might have contributed to this tragedy.

Those more fully informed would be 
aware that the plans to introduce com
pulsory RCDs in domestic situations re
late to the periodic review ofAS3000, the 
Australian Standard on electrical wir
ing. This review has been in progress for 
several years and will come into effect 
Australia wide in late 1991. All that has 
happened in NSW is that the Minister 
has brought those changes forward for 
new dwellings.
Degree of risk

Mr Foley then goes on to discuss the 
matter we looked at last month, in some 
depth: the extent to which someone in an 
unearthed bath is at risk from an appli
ance such as a hair dryer, dropped into 
the water, and whether or not the inabil
ity of an ELCB/RCD to respond to this 
situation is a real shortcoming. Like 
other correspondents, he believes that 
there is little risk of serious shock in an 
unearthed bath — this can occur only if 
the bather can come into contact with 
earth, via a water tap or similar object. 
And then, of course, an ELCB/RCD can 
offer some protection — provided you 
have one fitted and operational.

Just to round off this section, he ad
vises as follows:

The wisest action to take under the 
circumstances we are discussing (even if 
you have an RCD) is to stay as calm as 
possible, sit still and call for someone to 
come and turn off the appliance and re
move it. If modesty or solitude prevents 
that course of action, carefully stand up 
and, without touching anything else, 
grasp the appliance by the still dry sec
tion of the flex, and remove it from the 
bath.

He then goes on to make the following 
further points:

4. As for the decorative chain, cer
tainly if an earth potential is available in 
the body of water when an appliance is 
immersed in it, sufficient current to trip 

the RCD will usually flow. But if you 
don’t have an operative safety switch, it’s 
a DEFINITE minus.

Additionally, it would be very import
ant to ensure that the source of the earth 
potential (in Mr Thomas's case, a tap) is 
effectively bonded to the earthing system 
of the installation, or further complica
tions could arise. I personally would pre
fer to have a completely isolated vessel.

5. As for the typical domestic bath 
being ‘the most likely of all places for 
shocks to occur’, while I don’t have any 
local statistics of this nature to hand, I’m 
particularly doubtful of the truth of this 
statement. The figure for Europe is about 
20% of domestic fatalities.

6. As for RCDs only detecting ‘sudden 
changes in current balance between ac
tive and neutral — wrong again. They 
detect ANY out-of-balance current, and 
disconnect the power if and when that 
residual current rises to the preset 
threshold of the device.

Gerard Industries has been involved 
with residual current devices for almost 
a decade. During that time we have con
sulted closely with Professor Gottfried 
Biegelmeier, a pioneer of and an ac
knowledged world authority on RCD 
technology. I am enclosing two papers 
on this subject given by Prof Biegelme
ier, which you may find of interest.

Thanks for your comments, Mr Foley; 
I hope that others find them as interest
ing as I have. I certainly take your point 
about the two main makers of 
ELCBs/RCDs taking care not to claim 
that they solve all problems, and that the 
move towards fitting these devices in do
mestic installations is one of long-term 
planning rather than simple reaction to a 
particular tragedy.

I believe your points about the risk of 
shock in a bath, and the protection af
forded by an ELCB/RCD were discussed 
with reasonable objectivity last month. 
Similarly I think you’ll agree that the
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pro’s and con’s of using Mr Thomas’s 
suggested earthing chain were also given 
due discussion. There’s certainly no ar
gument that if you don’t have an 
ELCB/RCD fitted, providing the bath 
with an earthing chain would be asking 
for trouble. From what we learned last 
month, it might even be unwise if you do 
have an ELCB/RCD fitted!

Perhaps you’re right that the domestic 
bath situation isn’t as dangerous as I sug
gested; I agree that the statistics for Eu
rope given in Professor Biegelmeier’s 
paper seem to bear this out. And as for 
my suggestion that an ELCB/RCD re
sponded only to a ‘sudden’ change in the 
active/neutral current, I’m happy to 
stand corrected. In fact I was well aware 
that the ELCB/RCD would normally re
spond to any imbalance; it was really a 
case of expressing myself badly. My use 
of the word ‘sudden’ was really meant to 
imply that in the case of an appliance 
dropped into a bath, there would be (as
suming an earth path) a sudden imbal
ance created — to which the ELCB/RCD 
would respond.

I certainly didn’t intend to imply that 
an ELCB/RCD would only respond to 
such a sudden change.

By the way, I must thank Mr Foley for 

sending in copies of the papers by Pro
fessor Biegelmeier; they are most inter
esting, although rather too detailed and 
lengthy to reproduce here.

It isn’t easy to summarise the informa
tion, either, because of the many vari
ables involved and qualifications which 
need to be applied. But broadly speak
ing, Professor Biegelmeier’s work seems 
to support the idea that in a completely 
unearthed bath situation, the risk of fatal 
shock from an appliance like a hair dryer 
dropped into the water is quite small.
Professor’s findings

Prof Biegelmeier has gone to consider
able lengths to measure typical values 
for the resistance of various human body 
paths, when wet, and also for the bulk 
resistance of various paths through the 
bathwater — including the likely path to 
earth via the waste pipe. He has also 
measured the ‘constriction resistance’ of 
appliances like hair dryers — that is, the 
resistance between the live internal wir
ing and the outer vicinity, when it is im
mersed in water. In fact he realised that 
this would vary depending upon which 
end of the hair dryer’s heating element 
was connected to line active, and 
whether or not the dryer’s switch was set 

to ‘on’ or ‘off’ — so he measured all four 
possibilities.

Following on from these measure
ments, he has then calculated the likely 
worst-case current levels through a per
son sitting in the bath, with the appliance 
immersed in various locations in relation 
to the person and the waste pipe. He has 
even calculated the likely current that 
would flow through the person if they 
should touch an earthed water tap.

The figures he has produced are ap
proximately 600 ohms for hair dryer 
constriction resistance, 200 ohms for 
waste pipe path resistance, and 100 ohms 
for the typical average bulk resistance of 
the water between the two. Correspond
ing values for the resistance of the trunk 
and legs of a person sitting in the bath are 
about 200 ohms, and for the additional 
resistance of an arm (as a path to an 
earthed tap, etc) of about 500 ohms.

From these values he ends up with a 
figure of approximately 250mA for total 
fault current flowing to earth via the 
waste pipe, when the hair dryer becomes 
immersed. Of this only about 35mA are 
likely to flow through the person, assum
ing they don’t touch an earthed water 
tap; a figure regarded as being unlikely 
to produce a fatal shock.
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Of course if the person should happen 
to touch an earthed tap, the Professor 
calculates that the cun-ent through their 
body would be likely to increase to 
around 90mA — and it would now be 
flowing not just through the lower trunk 
and legs, but through an arm via the 
upper trunk and heart. As he says in his 
paper, Such an accident would lead im
mediately to contraction of the muscles, 
and within a few seconds to ventricular 
fibrillation and therefore to death.
Didn’t stop there...

Perhaps surprisingly, Professor 
Biegelmeier doesn’t stop at these mea
surements and calculations. As he goes 
on to say,

All theoretical considerations and 
measurements on models cannot provide 
information on which currents are really 
flowing in the human body, and what 
physiological reactions result when the 
human body is exposed in the bathtub to 
various situations occurring in electrical 
accidents. For this reason the author has 
carried out self experiments, in which 
the measuring circuit shown in the dia
gram was used. Some experiments were 
carried out with a residual current de
vice inserted in the circuit, with a rated 
operating current of 30mA.

The rest of the paper concerned de
scribes various experiments, in which he 
sat in a bathtub partially filled with 
water, and both measured currents and 
noted his physiological responses when a 
hair dryer was immersed with him, in 
various locations and with various ap
plied voltages (‘IT’ in the diagram is an 
adjustable isolation transformer) — both 
with the RCD in circuit, and without!

One really has to take one’s metaphor
ical hat off to him, don’t you think? Not 
many people would be prepared to carry 
their scientific curiosity and objectivity 
quite this far, I’m sure.

Anyway, the results of these experi
ments seem to support his measurements 
and calculations quite closely. With no 
direct bodily contact to either the earthed 
waste pipe or a tap, and also none to the 
immersed appliance, the body current 
levels were quite low and little more than 
a ‘tingle’ could be felt even when the 
voltage was raised to full mains poten
tial, and with the RCD disabled.

However if one of his feet touched the 
waste pipe, or his hand touched the exte
rior of the immersed appliance, or he 
touched an earthed tap, the body current 
levels were quite high even for relatively 
low voltages - and he also began to expe
rience much more unpleasant levels of

Professor Biegelmeier’s experiment to test the validity of his calculations. 1 is 
a hair dryer, 2 an BCD (ELCB), 3 and 4 are earthing connections, 5 is a switch 
to bypass the RCD, and 6 is the subject — the Professor himself, in fact!

shock. Needless to say he didn’t have his 
assistants increase the voltage beyond 
this level, in these situations...

Incidentally most of his experiments 
were carried out using plain tap water, 
with a resistivity of around 30-50 ohm- 
metres. However he also tried the effect 
of adding bath salts to the water, in typi
cal concentrations. These had the effect 
of reducing the resistivity by over 10 
times, down to around 2 ohm-metres, 
with a corresponding increase in the total 
fault current levels — and in some cases, 
the body current levels if he was also in 
direct contact with earthed metalwork.

So if you’re going to be sitting in a 
bath when a hair dryer or similar appli
ance is dropped in, it would be a good 
deal less worrying if you have NOT 
added bath salts to the water! Or if you 
have added salts, it’s even more import
ant not to touch any earthed metalwork.

In his summary, Professor Biegelmeier 
notes that because of the crucial aspect 
of an earth path in determining the de
gree of danger in the ‘hair dryer in the 
bath’ situation, an RCD (ELCB) can play 
a significant role in preventing tragedies. 
He also points out, however, that it is 
essential for the RCD to have a rated 
operating residual current level of less 
than 30mA, and that if the appliance that 
has fallen into the tub is of Class II (i.e., 
double insulated), the RCD should be 
capable of disconnecting the supply 
‘practically immediately’.

Actually he also makes the following 
very interesting observation:

It seems a paradox that double insula
tion of the appliances for such kinds of 
accidents proves to be of a certain disad
vantage. Appliances of Class I, i.e., with 
protective conductors, have the external 

conductive parts earthed, and these re
main earthed even if under water. Fault 
currents are therefore mainly  flowing be
tween those earthed parts and the active 
parts. The proportion of the fault current 
flowing to the water outlet remains 
therefore small. For this reason earthed 
parts inside the appliance which are con
nected to the protective conductor can 
prevent dangerous fault currents.

...Which sounds to me very much like 
an implied endorsement of Jeff 
Thomas’s original suggestion, that per
haps double insulated items would be 
safer in such situations, if they had an 
internal plate connected to mains earth.

(To be fair to Professor Biegelmeier, 
he also points out that for most other 
applications, Class II appliances have 
proved to be both reliable and extremely 
safe. He suggests that it’s only in this 
particular situation that they are less safe 
that earthed appliances.)

Immersion detectors
Before we leave the subject of electri

cal safety in the bathroom, at least for the 
present, I should acknowledge another 
letter from Mr Drew Winning, of Towns
ville in Queensland. Mr Winning draws 
our attention to another kind of safety 
device, quite distinct from the 
ELCB/RCD, and designed specifically 
to cut off the power in the event that an 
appliance is immersed in water.

The device he refers lo is called the 
Immersion Detection Circuit Interruptor 
or ‘IDCI’, and apparently various mod
els are available — mainly in the USA at 
this stage.

Mr Winning encloses with his letter a 
copy of an article in the April 7, 1988 
issue of the magazine Machine Design,
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giving details of IDCI devices and the 
way they operate. As far as I can see 
from this, they are designed to be built 
either as an integral part of the appliance 
itself, or to operate with specially de
signed appliances. This is because they 
appear to rely on a ‘sensing wire’ elec
trode, built into the appliance.

The sensing wire is configured so that 
in the event of the appliance falling into 
water (or any other conductive liquid, for 
that matter), any current flowing from 
the ‘live’ internal parts will immediately 
raise its potential. And the idea is that the 
sensing wire is connected to the gate cir
cuit of a sensitive SCR or triac, so that 
when this occurs the SCR/triac im
mediately fires and operates a solenoid 
to break the supply to the appliance.

There are various ‘frills’, such as com
ponents to prevent the SCR from being 
spuriously triggered by mains transients, 
but that’s the general principle involved.

From this the IDCI looks to be quite a 
worthwhile little device, and one whose 
operation seems to complement that of 
the RCD/ELCB in terms of safety pro
tection. As it’s also a fairly low cost de
vice, it would therefore provide a 
practical way to increase the safety in 
bathrooms — with or without an 
RCD/ELCB — without adding dramati
cally to appliance costs.

By the way, note that the IDCI is es

On a Winner

SYDNEY 
CONVENTION AND EXHIBITION 

CENTRE 
DARLING HARBOUR

The Institution of Radio and Electronics Engineers Australia 
Commercial Unit 3, Edgecliff Court, 2 New McLean Street 
(PO Box 79), Edgecliff NSW 2027 - Phone (02)327.4822 - Fax (02)362.3229
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for a major convention or exhibition than at the 
SYDNEY CONVENTION AND EXHIBITION CENTRE, DARLING HARBOUR

STAR at IREEC®H '91
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sentially another approach to overcom
ing the difficulty of maintaining safety of 
a double- insulated appliance, when it’s 
immersed. And as with Jeff Thomas’s 
proposed approach it still involves modi
fying the actual appliance to incorporate 
an additional electrode. The only differ
ence is that Jeff Thomas would earth the 
electrode, to ensure that a residual cur
rent would flow on immersion (to trip 
the RCD/ELCB), while with the IDCI 
the additional electrode is used to trigger 
an SCR and circuit-breaker directly.

With Jeff Thomas’s approach you’re 
still relying on the RCD/ELCB to actu
ally break the circuit, while with the 
IDCI you get the protection even if an 
RCD/ELCB is not fitted.

I wonder how soon it will be before we 
see appliances fitted with IDCIs in Aus
tralia? Hopefully fairly soon; they’ve ob
viously been available in the USA for a 
couple of years.

Thanks to Drew Winning for drawing 
our attention to this further type of safety 
device.
Those ‘CD pens’

You’ll hopefully recall that a couple of 
months ago, in the October column, I 
made reference to a product called the 
CD-XP Digital Audio Pen distributed by 
Audio Q Imports of Hawthorn, Victoria. 
It’s essentially a felt-tipped marker pen 

with a dense green ink, and the idea is 
that you use the pen to apply the ink 
around the outer edge of your compact 
discs — and possibly the edge of the 
centre hole, as well. This is claimed to 
result in noticeably ‘cleaner’ sound, at a 
cost much lower than that of fancy ca
bles (the pen only costs around $10).

The reasoning behind the pen is that 
when the CD player’s infra-red laser 
beam scans the microscopic pits, from 
below, some of its energy may be re
flected from the sides of the pits so that it 
passes laterally through the body of the 
disc, to either the outer or inner edges. 
Here it may be reflected back again, 
from either the plastic/air interface or the 
aluminium coating (if the edge con
cerned happens to have been aluminised, 
as some are). And if it is reflected back, it 
may then be reflected back down again 
by the sides of the pits, with a time delay 
corresponding to the additional path 
length, to cause interference with the 
main scanning beam. If this occurs there 
could presumably be reading errors, 
forcing the player’s error correction 
logic to ‘work harder’, and possibly 
causing audible deterioration.

By coating the edges of the disc with 
the green ink (after carefully scraping off 
any aluminising that may be present), the 
idea is that any IR energy that reaches 
the edges will be absorbed rather than
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reflected, and hence prevented from 
causing any trouble. That’s the theory, 
anyway.

Not long before I wrote the October 
column, Vincent Tester from Audio Q 
Imports sent me a sample of the pen to 
try it out for myself. And as I related in 
that column, my preliminary tests listen
ing to known discs ‘before and after’ 
they were coated with the green ink sug
gested that there was a subtle improve
ment in the sound. My daughter Penny 
and I both thought many of the discs 
sounded ‘cleaner’ with the coating, los
ing a subtle ‘edginess’ that we had pre
viously not even noticed.

As I also noted, though, it was hard to 
be sure that we weren’t having ourselves 
on and ‘hearing what we were expecting 
to hear’, with this kind of simple testing. 
So I wanted to do further testing, before 
trying to come to any conclusions.

Keen to assist in this regard, Vincent 
Tester actually sent up a pair of identical 
CDs — one of which was in mint condi
tion with its edge aluminisation, while 
the other had had its edges carefully 
scraped and coated with the green ink. 
This obviously gave the potential for 
more satisfying A-B type switching, 
back and forth between the two, rather 
than simple ‘before and after’ testing. 
The discs were of Bizet’s Symphony in 
C, played by the Royal Philharmonic 
conducted by Charles Munch (Chesky 
CD- 7). Ideally one would do this kind of 
testing with a pair of identical CD play
ers, with the discs playing corresponding 
tracks and switching controlled by a 
third party for true ‘double blind’ con
trol. We couldn’t easily achieve this, but 
we were able to use Yamaha’s new CDC- 
705 five-disc carousel CD player, as re
viewed by Louis Challis last month.

What we did, in an effort to prevent 
any listener from kidding themselves, 
was to have another person place the two 
discs at random in the player beforehand, 
and then close the player’s drawer so that 
they couldn’t be seen. Then the listener 
would come in, and try to compare the 
tracks on the two discs by skipping back 
and forth between them, to see (a) 
whether they could hear any difference 
between the two, and (b) if so, which one 
they believed was ‘cleaner’ or ‘sweeter’. 
Without at that stage knowing which was 
which, of course.

A total of six people were used for this 
experiment, with ages ranging from 16 
to 51, and including my daughter and I. 
The result was rather interesting.

I should stress that under these condi
tions, we all found it very difficult to

detect the differences and decide which 
one we preferred. This suggests that ran
dom variations may well form a signifi
cant component in the outcome, and for 
this reason we each performed a number 
of listening runs to try and increase the 
significance of the results.

I have to report, however, that most of 
us couldn’t pick the disc with the green 
ink coating. In fact more often than not 
we tended to pick the untreated disc as 
the one with the ‘cleaner’ sound — ex
cept for one of our number (no names!), 
who chose the treated disc an impressive 
6 times out of 9!

Whether that means that the rest of us 
have ‘cloth ears’, and the person con
cerned is the only one capable of appre
ciating truly clean sound, I don’t know. 
Perhaps it was just a fluke, and if the 
person concerned had listened to the 
discs another 9 times they might have 
picked the untreated disc enough times 
to end up with just as bad an average as 
the rest of us...

Yes, I am aware that the results of this 
experiment suggest that my daughter and 
I were indeed kidding ourselves with the 
earlier tests, when we thought we could 
hear an improvement. Ah well, it’s easy 
for we humans to hear what we expect to 
hear, isn’t it?

All the same, I was still hoping to find 
a more objective way to decide whether 
or not the green ink had an effect. It was 
then that I thought of another test.

If it’s true that some of the player’s 
laser beam can be reflected to the edge of 
the disc, and then back again to cause 
trouble, what would happen if one were 
to coat only half of a disc’s periphery 
(180°) with the green ink? Surely this 
would result in a modulation effect, with 
the ink absorbing most of the reflected 
radiation for half of each disc revolution, 
but not for the rest of the time...

I reasoned that this should result in 
some kind of detectable modulation of 
the replayed sound, at a frequency of 
between 5 and 8.3Hz — corresponding 
to a CD’s rotational speed, which varies 
from about 300 to 500rpm. And this 
modulation should be detectable either 
audibly, or ideally with instruments.

Because this kind of modulation 
would be easiest to detect with a plain 
audio sinewave signal, I tried it with my 
Denon ‘Audio Technical CD’ (38C39- 
7147), with its multitude of very high 
quality test signal tracks. This disc was 
duly coated with green ink, over 180° of 
its periphery, and then we tried looking 
lo see if we could detect any sign of the 
expected modulation components — 
both by ear and using the instruments.

Incidentally we tried this test using 
both a mid-range Sony CD player, of 

reasonably late vintage, and the Yamaha 
CDC-705. The instruments we used in
cluded two different 20MHz scopes, and 
our Sound Technology 1700B distortion 
measurement system (which was fully 
overhauled by die distributor only a few 
months ago, to correct for any ills result
ing from our fire).

And the result? Try as we might, we 
could neither hear, see nor detect any 
sign of modulation components pro
duced by the half-disc inking.

At this stage, then, we really can’t find 
any ‘hard’ or even reliable ‘soft’ evi
dence to support the theory that there is 
an edge reflection problem with CDs. 
Nor can we find any evidence which 
suggests that the green ink coating tech
nique achieves a reliably agreed upon 
improvement in sound quality. Sorry Mr 
Tester, but we tried!

I’d be very interested in hearing from 
any readers who have carried out other 
tests of their own, though. Perhaps 
there’s more to it than we realise. It 
might also be one of those situations 
where only those with ‘golden ears’ can 
detect both the distortion concerned.

Incidentally, in one of the references to 
the ‘CD pen’ that I’ve seen in the popular 
media, there was a suggestion that it 
might either damage your CDs, or cause 
some kind of deterioration in sound 
quality. Even though we haven’t been 
able to find any evidence of actual bene
fit from the green ink, we certainly 
haven’t found any evidence of negative 
effects, either.

The green ink applied by the ‘CD-XP 
Digital Audio Pen’ in particular is waler
based, and if you wish can be removed 
from the disc at any time, by wiping the 
edge on a moistened rag or paper towel. 
And whether or not you leave it there, 
there seems to be no way that it could 
cause any deterioration of the sound 
from the CD — assuming, of course, that 
you apply it as directed only around the 
disc’s edges.

After all, in theory the light from the 
CD player’s laser basically enters the 
disc from below, at an axis of 90°, 
bounces from the top mirrored surface 
and pits, and then leaves again from the 
bottom along the same axis. It isn’t sup
posed to go anywhere near the edges — 
unless there are secondary reflections of 
the type proposed by the green ink peo
ple. And in that case, the green ink can 
surely only do good, not harm...

So there doesn’t seem to be any risk in 
trying out the pen, if you are so inclined.

The other point is that the CD-XP pen 
is extremely low in cost: around $10. So 
experimenting with it won’t cost any
thing like as much as with certain other 
‘hifi improvement’ products! ■
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Why pay up to $150 for a label?
Take a close look at APPA 

multimeters. Look familiar? That's 
because they're sold under different 
brand names. And that means you 
could pay a lot more than you need 
to. We’ve seen the top of the line 
model selling at around $150 more 
than our price. So you're paying that 
much extra just for the brand label!

Look at the features-
• Large high contrast display - The 

96 and 98 han analog bar 
graphs too

• Colour coded input terminals 
and function switch for easy 
setting

• Probe storage clips built in for 
easy two handed measurements

• The 96 is water resistance for 
industrial use

Shockproof lor a drop ot 1.5m! 
Built-in tilt stand
Automatic fower-ott 
Meet IEC 348 Class II and 
UL 1244 standards for sale 
operation

Model 93
• 1999 count
• Large 20mm high contrast LCD 

readout
• 8 Functions - Vdc, Vac, Ade, Aac, 

Ohms, Diode. Frequency, 
Capacitance

• 0 5% de accuracy
Hanais
Vdc 200mV, 2V, 20V, 200V, 1000V
Vac 200mV, 2V.20V, 200V, 750V 
Adc 200uA, 2mA, 20mA, 2d0mA, 

2A, 20A
Aac 200uA, 2mA, 20mA, 200mA, 

2A, 20A
Ohms 200ft, 2kft, 20kft, 200kft, 

2Mft, 20Mft
Frequency 2kHz, 20kHz, 200kHz 
Capacitance 2nf, 20nF, 200nF, 2pF, 

Also available with transistor tester 
in place of capacitance ranges

>142.80

Model 96
31/2 digit plus 41 segment 
analog bar graph

Autoranging or manual selection 
6 functions - Vdc, Vac. Adc, Aac, 
Ohms. Diode

Water resistant
Data hold
Memory offset

Hanges
Vdc200mV, 2V, 20V. 200V, 1000V
Vac 200mV, 2V. 20V, 200V, 750V 
Adc 200uA, 2mA, 20mA, 200mA,

2A. 20A
Aac 200uA, 2mA, 20mA, 200mA, 

2A. 20A
Ohms 200ft, 2kft, 20kft, 200kft, 

2MO. 20Mft
$166.80

Model 98
• 31/2 digit plus 41 segment 

analog bar graph
• Autoranging or manual selection
• 8 Functions - Vdc. Vac, Adc, Aac, 

Ohms, Diode, Frequency, 
Capacitance

Data hold
Memory offset

Hanges
Vdc200mV, 2V, 20V, 200V, 1000V
Vac 200mV, 2V. 20V, 200V, 750V 
Adc 200pA, 2mA, 20mA, 200mA,

2A. 20A
Aac 200uA, 2mA, 20mA, 200mA, 

2A, 20A
Ohms 200ft, 2kft, 20kft, 200kfl, 

2Mft, 20Mft
Frequency 2kHz, 20kHz, 200kHz 
Capacitance 2nf, 20nF, 200nF, 2pF,

$214.80

Model 76 Component
Tester
Ooes the things your multimeter 
doesn't!

Capacitance 200pF to 20uF 
Resistance 2O0ft to 20Mft
Transistor hfe and Iceo
Diode displays Vf at 1 mA 
LED displays Vt at 2Ma and 10mA 
Battery tests 9V and 1.5V cells 
SCR Pass/Fail test

$142.80
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Save Problems and Cost with

GENUINE PREMIUM GRADE DISKS
51/4 
51/4
31/2 
31/2

2S/2D 
2S/HD 
2S/2D 
2S/HD

$16.95 per 10
$24.95 per 10
$24.95 per 10
$49.95 per 10

Fan Prices Blown 
Away!
This month only they're all $15.95 
instead of $24.95. Save!

, _ __ 120mm 240V, 120mm 110V, 80mm CIR QC 240V. 80mm 110V, 120mm 12V, qilj.gj 90mm 12V,60mm 12V

SerialTest serial 
data analysis on 
your PC
This is an MS-DOS software and 
cabling package which enables 
technicians and engineers to 
perform serial data comms analysis. 
It offers sophisticated problem 
solving facilities at a fraction of the 
cost of dedicated hardware systems. 
SerialTest provides a window onto 
RS232 lines operating either as a 
passive observer or actively sending 
data or control signals to simulate 
either at DTE or OCE device. 
Triggers can bedefined based on 
error conditions or data to initiate or 
terminate monitoring sequences. 
• Handles baud rates up to 

115.2kbaud.
• View each byte in ASCII or 

EBCDIC, decoded to hex. decimal, 
binary or octal

Variable 
Transformers
A great way to "adjust" the mains! If 
you're suffering from over or under 
mains voltages or you want to 
observe the effect of changing 
mains conditions on equipment, 
then here's the answer -

j«a*i
Enclosed 

5A 
7A 
13A

Open 
1.2A 
2.5A

1159.60 
»187.30 
►314.65

$97.70
$122.20

Allow $20 P&P. they are big and 
heavy!

We have added 
another room for our 
test instruments and 
data books. We carry 

one of the best 
selections of technical 

data in Sydney.
Availability changes 
daily so give us a call 
to check that we have 

what you want In 
stock!

DIC-5000 
Desoldering Tool
The SC-5000 gun Incorporates a 
motorised diaphragm pump. 
There are no tubes or separate 
compressors. A built-in fhermo- 
sensor circuit controls the 60W 
ceramic heater to ensure rapid 
warm-up. Exact temperature control 
prevents damage to sensitive 
circuitry. The gun can also be used 
as a hot blow tool.

$399.00ex tax 
($479.50 inc tax) Stand $42.50

• Writes captured data directly to 
disk to allow maximum capfure 
buffer

• CRC checksum calculations
• Auto-configuration to any of the 

comms ports 1 to 4
• Time-stamping (absolute and 

relative) including delta time 
calculations

• Split line DTE over DCE display 
$395 plus sales tax

Send $10 for a demo disk, 
refundable on purchase.

Need to Run 240Vac Equipment Off 
12V Batteries?

Depending on capacity you can run

iour microwave oven, T V., Electric
•rill etc from a 12V battery with

these handy inverter kits...

Powerhouse 600W
• Runs lighting (including fluoros) 

motors etc up to 2.5A.
• Can be configured for 12/24V de
• Easy to Assemble
• Manual or Auto-start
• Low Battery cut-out
• Compact Toroidal Transformer
• Tough Steel case with industrial 

powder coat finish
Complete Kit $425.00

Powerhouse 300W
• Very compact - 260x190x80mm
• High efficiency toroidal tranny
• Auto start ■ only draws current 

when appliance is on
• Voltage & Current Regulated
• Current overload protection
Complete Kit $279.00
Built & Tested $379.00

$425.00

$279
Kit

$379
Built

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066
Telephone: (02) 428 4111 Fax: (02) 428 5198.

8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add S5 00 to cover postal charges.
Next day delivery in Sydney add $5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value exceeds $10.00.

Save $400! on 
Xcelite Tool Kit
The serviceman's dream is here in 
this huge assortment of Xcelite hand 
tools. Case is covered in posh tan 
leather grain vinyl and has 
removable tool pallets in lid and 
bottom plus solid brass hardware. 
And we've chopped the price from 
$1295 to only $895!!
Contains
Nutdrivers- 8, 10 11 13mm 
Soldering Iron: 25wplus solder 
Interchangeable Screwdrivers: 
Handle, extension, 9 Allen hex
socket blades. 7 Hex-nut blades, 2 
slotted screw blades, 2 Phillips 
blades, reamer 
Pliers etc: Seizer, adjustable 
wrench, midget slip joint, utility, 
long nose, needle nose and chain 
nose pliers, 2 diagonals, electronic 
snips, wire strippers and 
electrician's knile.
Screwdrivers: 6 slotted. 1 Phillips, 5 
piece offset ratchet set 
4-Way combination nutdriver 
3m measuring tape.
Plus FHEE Weller Pyro Pen Gas 
Iron
Case measures 470x343x127mm

$895

Save $20 on 
PLCC Puller
This month only down from $69.95
to just $49.95

ç,ÇPPOz?z

BANKCARD, MASTERCARD, VISA, CHEQUES OR CASH CHEERFULLY ACCEPTED
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Moffat’s 
Madhouse...

‘User friendly’ or ‘Hostile’?

by TOM MOFFAT

User friendly, a classic buzz-phrase. 
It’s part of the traditional hype used to 
sell computers. But now the term is find
ing wider appeal, selling things like cars 
and washing machines. Twenty years 
ago buzz-words were few and far be
tween, and phrases were more direct: 
Easy to use! Even a woman can do it! 
(Oh, no — did I say that? Well, twenty 
years ago lots of people said things like 
that, and got away with it. Times cer
tainly change, don’t they?)

But what about the other extreme: 
hostile? Perhaps not such a well-known 
term, because your local advertising 
agency doesn’t produce copy like ‘our 
product has reached a new plateau of 
user hostility’.

I first heard ‘hostile’ used in a very 
telling way when I was on my ham radio 
set, talking with a guy in Victoria. We 
had both been asked to assess a new 
radio; I’d done my bit and now he had it. 
“It’s really hostile, you know,” he said. 
Yeah, that was spot on. I’d noticed that 
the thing had dug its heels in and 
refused to cooperate in just about every
thing I’d tried to do with it. The other 
guy was going through the same thing, 
and had found a good word to describe 
it: hostile.
Homely example

Simple things can be either friendly, 
or hostile. As part of the price I pay for 
working from home, it is my job to do 
the laundry. This involves the use of a 
washing machine, which surely must be 
one of the devil’s original inventions.

Step one in this technological battle is 
called ‘adding the detergent’. One 
would expect you would just chuck the 
clothes in, sprinkle some of this stuff on 
top, and let ’er rip. But no; the detergent 
is totally insoluble in cold water, and we 
refuse to waste hot water on the washing 
machine. So you have to put some of the 
detergent in a cup, add some boiling 
water, dissolve the powder, and then 
pour the resulting bubbly slush into the 
washing machine.

This is fine until the cold water hits it. 
Then the detergent, which is spread all 
over inside the machine, manages to un

dissolve and regroup back into a solid 
clump. How can this happen? Is there 
some magic power among all the little 
particles? Do they yell at each other — 
“Hey, let’s get back together again!” — 
just to spite me?

Forget the detergent for now. When 
you turn the washing machine on, it may 
fill up with water and then emit an ear
shattering squeal. This means the main 
drive pulley is in the process of falling 
off, but you can’t get under the machine 
to fix it because it’s full of water. 
Definitely a bailing-bucket job. Score: 
Machine 1; Me 0. Machine wins. 
Machine is hostile.

Then again the machine may work. If 
I’m standing there watching it, acting as 
its attendant, it will always work. But if 
I decide to go have a shower while it’s 
doing its thing, it will wait until I’m 
covered in soap, and then go ‘ka- 
WHUMP-a-ta WHUMP-a-ta bang bang 
BANG! ’. The clothes are all to one side; 
it’s out of balance.

By the time I get to it, dripping soap 
everywhere, this miserable machine is 
doing a little Mexican two-step across 
the laundry floor, still tethered to the 
wall by its two hoses. If it gets to the end 
of the hoses before I get to it, it will rip 
them from the wall and we will have a 
generous flow of water from the taps.

Why does this machine do this to me? 
It’s had a pleasant sheltered life. I’ve 
even suffered the indignity and extreme 
expense of replacing its transmission a 
couple of times — major surgery per
formed in the back garden, so it can 
smear its dribbles and grease all over the 
grass, and me. I’ve never found any 
demons in there. Where are they hiding? 
The machine is simply hostile.

Even the clothes pegs — yes, clothes 
pegs! — seem to have some kind of 
voodoo curse on them. They were made 
with miserable little springs, specially 
designed to drop the whitest garment in 
the mud at the first gust of wind. And 
they were made with special rough 
edges so as to tear the clothes better. The 
whole washing system, everything in 
that laundry, is HOSTILE!

Many computers are hostile, but they 

needn’t be. I have a friend who just 
bought one of those little Amstrad lap
tops. It’s a pretty straightforward com
puter running MS-DOS in the 
traditional way. You can type the name 
of a program and the computer will run 
it Or you can type DIR for a directory 
of the programs it has available to run. 
Pretty common stuff.

But this fellow is terrified of that 
machine. Somebody told him computers 
are hard, so he sees the Amstrad as 
‘hard’. A self- fulfilling prophecy. A 
simple browse through three or four 
pages of instructions would put him 
right, or at least get him going, but he’s 
afraid of the instructions too. Somebody 
told him they’d be ‘hard’ to understand.
Enter icons

The Apple people tried to overcome 
the fear problem by getting rid of all the 
words and commands, and replacing 
them with little pictures called icons. 
The main job of the keyboard was taken 
over by a ‘mouse’ you could use to scoot 
a little arrow around the screen, pointing 
at the pictures. With this you could con
trol the computer. Or at least some 
people could. This Macintosh machine 
probably originated the term ‘user- 
friendly’, and for very many users it 
overcame all the confusion of typing in 
funny commands. But other users found 
it an abomination.

When the Mac first came out I went to 
a computer store that specialized in 
them and asked for a demo. I particular
ly wanted to have a look at the Mac’s 
Forth language I’d heard so much 
about So the salesman sat me down in 
front of the machine and I tickled the 
keys: ‘DIR’. Nothing happened.

“You’re supposed to use the mouse”, 
he said. So I used the mouse, and 
pointed at this and pointed at that and 
clicked its buttons, and little pictures 
and windows popped up all over the 
place. But it never did give me a decent 
DIR. Phooey!

Finally the salesman got the Forth 
running (after much digging through 
stacks of books) but the thing still 
wouldn’t let me type in and run a simple 
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program. It still wanted that mouse! 
That one experience stamped HOSTILE 
all over the Macintosh as far as I was 
concerned, but I appear to be in the 
minority. Macs are now seen as quite 
legitimate business machines, and 
they’re being used more and more in 
offices by people who hate computers.

You either is, or you ain’t, a Mac per
son. Few people would enjoy BOTH 
Macs and traditional MS-DOS com
puters. I’m not a Mac person, but it 
looks like I’m still going to have to get a 
Mac because so many of the products I 
develop must now exist in both MS- 
DOS and Mac versions. I’m not looking 
forward to it.
Current project

The project that’s occupying me at the 
moment is a thing called ‘Listening Post 
II’ — a product that decodes shortwave 
radiofacsimile, radioteletype, and 
Morse code onto the screen of an IBM- 
PC. Listening Post II is a conglomerate 
of the best features of several earlier 
designs, with some new technology 
thrown in to provide the best perfor
mance ever for a really low price.

I’ve been working my fingers to the 
bone trying to make the system as 
friendly as possible, and to me that 
means dead simple. There are no flashy 
multi-coloured menus, just a suite of lit
tle individual programs that work 
straight from MS-DOS. If you want to 
receive fax, you type FAX. If you want 
to receive RTTY you type RTTY. What 
could be easier?

As of a couple of days ago the MS- 
DOS software for Listening Post II was 
finished, and I must say I’m pretty 
pleased with it. Simple, direct, and it 
works. But I keep getting these 
mumbles from people: “What about the 
Mac, what about an Amiga version?”. It 
looks like the writing is on the wall and 
I’m going to become a Mac person, like 
it or not. And maybe an Amiga person as 
well, before long.

But I’ll be damned if I’ll accept a sys
tem where you have to scoot a mouse 
cursor around to a little picture of a 
storm cloud if you want a weather map, 
or a typewriter if you want RTTY, or a 
Morse key if you want Morse code. 
There would be a terrible amount of ef
fort needed to program such a thing, and 
then it would be a real pain to use. Can’t 
we just type FAX and get fax? I’ll try to 
keep it simple, I really will-

Getting back to those radios — they 
seem to come in two breeds, just like 
computers: as simple as possible, and as 
complex as possible. I’ve looked at and 
used a lot of ham gear over the past 
couple of years. Some of it simply 

bristles with knobs and controls, other 
stuff is strictly Plain Jane. There seems 
to be one school of thought that the 
more controls a rig has the better it is, 
and the better the value for money.

The Japanese manufacturers picked 
up this idea pretty quickly and produced 
devices that any knob freak would drool 
over. The fact is that it doesn’t cost a lot 
to include extra controls nowadays, be
cause modem radio gear is almost all 
based on microprocessors. Sometimes 
extra controls mean little more than 
some simple pushbuttons and some 
extra software for the radio’s micro. I 
remember once reading a review of a 
new transceiver which trumpeted that 
the rig had something like 110 controls 
on the front panel. A world record for 
hostility, perhaps?

The same microprocessors have al
lowed some Japanese engineers to go in 
a totally opposite direction. It is quite 
possible to use a minimum of controls to 
make a microprocessor step through a 
number of functions, setting a value for 
each in some internal register where it is 
out of sight, out of mind. But you can 
inspect the various settings by stepping 
through the registers again and change 
anything you want to.
2m handheld

This technique has produced a radio 
from the Icom company that must be the 
ultimate in simplicity, a little two-metre 
walkie- talkie called the IC-2SA. This 
amazing radio has the usual volume, 
squelch, and channel change knobs on 
the lop, and as I remember two buttons 
on the front. And that’s it. All radio 
functions, programming and so on are 
done by pressing the two buttons in 
various combinations and twiddling the 
channel change knob. Once that’s done 
and everything’s programmed in, you 
have what must be the world’s 
friendliest, easiest to use radio.

I very nearly bought one of these IC- 
2SA’s, just because it was such an 
elegant design. But I wanted UHF 
coverage as well, so I ended up with a 
close cousin, the IC-24AT. It’s got a 
complete set of button controls, so its 
features aren’t so gracefully hidden 
away. But it’s still pretty easy to drive. 
Once everything is programmed you 
seldom need to stray from the volume, 
squelch, and channel change.

So we see, then, that things can go 
both ways — be they radios, computers 
or clothes pegs. Manufacturers can turn 
out complex, feature laden products, 
which may be a little on the hostile s;de. 
Or they can go for simple, elegant 
designs; easy to live with but perhaps 
lacking in some of the more esoteric fea

tures. Which way will the trend go? 
Which way do we WANT it to go?

Do we let the Japanese drag us along, 
or do we break free somehow? Australia 
CAN still make simple and elegant gear, 
at the right price. A case in point is the 
VHF radio on my boat, made by the 
GME company. This set has little more 
than volume and squelch controls and a 
keypad for changing channels. It comes 
in a nice water-resistant case, it lights up 
at night, and it’s selling for under $450.

Now that radio, with a bit of modifica
tion to its frequency synthesizer, would 
make a mighty nice two-metre FM 
mobile rig for the amateur market. Its 
selling price would be around half some 
of the Japanese models, yet it would 
probably be a lot more rugged because 
of its marine heritage. Wouldn’t that 
give the industry a good old stir!

Then again, you could always build 
your own simple gear. I built my own 
two-metre rig once, and it had only three 
controls — you guessed it! — volume, 
squelch, and channel change. The 
design came from Amateur Radio 
magazine, back in 1971 I think, so it 
means my home-brew rig is now old 
enough to legally drink beer and only 
two years off its 21st birthday. And it 
still works as well as the day it was new. 
I just wish I did. ■

UV PROCESSING 
EQUIPMENT

KALEX LIGHT BOX
• Autoreset Timer
• 2 Level Exposure
• Timing Light
• Instant Light Up
• Safety Micro Switch
• Exposure to 22inx11in

$850.00
PCB PROCESSING
KALEX ETCH TANK

• Two Compartment 
• Heater 
• Recirculation

(by Magnetic Pump) 
• Two Level Rack • Lid

$750.00
3M Scotchai Photosensitive Riston 3400 PCB Material

All prices plus sales tax if applicable
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SPECTRUM
Communications News & Comment

AUSSIE BEACON TX 
FOR AUSSAT B'S

At a recent ceremony in Brisbane 
Senator John Button, Minister for In
dustry, Technology and Commerce 
handed over the first of three Austra
lian-designed and manufactured satellite 
beacon transmitters, to a representative 
of the Hughes Aircraft Company for in
clusion in Aussat’s new B-series satel
lites. Hughes is prime contractor for the 
satellites, but the beacon transmitters 
have been produced by MITEC Ltd - 
the only Australian sub-contractor to

have responsibility for design, manufac
ture and testing of satellite hardware.

Based in Brisbane, MITEC was 
formed only three years ago. Specialis
ing in microwave communications tech
nology, it grew from a research and 
development centre at the University of 
Queensland’s Department of Electrical 
Engineering. Currently it employs some 
75 people and produces a wide range of 
state-of-the-art products for frequencies 

from 30MHz to 30GHz.
Other noteworthy MITEC products 

include a 30W class-A 14GHz solid 
state amplifier presently in use at OTC, 
a larger 70W amplifier for the same 
band, and a 1.6GHz receiver for the 
Russian-sponsored international ‘RA
DIOASTRON’ radioastronomy satel
lite. The firm also makes terrestrial 
microwave link systems, primarily using 
the 10.5-10.68GHz band.

BEAZLEY OPENS OTC'S
PERTH TERMIHAL

The Hon Kim Beazley, Minister for 
Transport and Communications, has of
ficially opened the Perth International 
Telecommunications Centre (PITC), 
providing West Australians with direct 
satellite and submarine cable links to 
the rest of the world.

West Australian telephone traffic will 
now be routed directly to more than 25 
international destinations, using the 
PITC digital telephone exchange and 
accessing either the Australian-Indone- 
sian-Singapore submarine cable system 
or the INTELSAT satellite network.

The PITC provides specialised satel
lite tracking, telemetry, command and 

monitoring services for spacecraft from 
both INTELSAT and the European 
Space Agency. Additionally, there are 
four 18 metre antennae on site directed 
to satellites in geostationary orbit above 
the Equator. A larger 27.5m dish will 
be built next year to allow more flexible 
access to special events such as the 1992 
Olympic Games.

Maritime communication facilities are 
also a feature of the PITC. This makes 
it the only international communications 
complex in the Southern Hemisphere 
which covers all modern communication 
technologies - satellite, cable and 
radio.

The new complex is located 20kms 
north of Perth CBD. It represents an 
OTC investment of over $70 million.

PIRATE RADIO
GEAR SEIZED IH SA

Officers from the Department of 
Transport and Communications’ Radio
comm Operations Branch accompanied 
South Australian police in a recent raid 
on ‘pirate’ radiocommunications opera
tors in Adelaide. Seized in the raid 
were scanning receivers, CB radios and 
modified commercial transceivers, alleg
edly being used by the ‘pirates’ to jam 
authorised transmissions and harrass 
legitimate radiocomm operators.

The activities of the alleged pirates 
apparently came to the attention of the 
Department following reports of inter
ference to essential services radiocomm 
systems, and to private radio networks.
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DIGITAL SCRAMBLER 
FOR SECURE COMMS

Australian firm Codan has launched 
its long-awaited type 9003 digital scram
bler, giving users reliable, confidential 
radio communications that cannot be 
decoded into intelligible speech by 
outsiders.

The digital scrambler, which is avail
able immediately, is expected to meet 
ready acceptance from radio users with 
a need for maximum security.

In launching the new scrambler, 
Codan Marketing Manger Graham 
Ware, said the company had not de
signed the product inhouse because the 
designs Codan engineers had seen over 
the years had been either too simple, 
too complex or too expensive.

“We have negotiated exclusive world
wide rights to a scramble module and 
incorporated it into the Codan 9003 
digital scrambler. The 9003 can be used 
with most makes of HF transceivers, 
provided interfacing details are known

BBC 'NARROWCAST'
FOR SYDNEY

The highly respected 24-hour interna
tional news, current affairs, finance and 
sports programming of the BBC World 
Service may soon be available to a lim
ited number of subscribers in the Syd
ney area on a private ‘narrowcast’ radio 
system.

The system will transmit the 24-hour 
programming of the World Service on a 
specialised telecommunications signal 
which can be received on dedicated 
compact receivers anywhere in the Syd
ney metropolitan area. These specia
lised sets will be made available to busi
ness and professional clients for an an
nual subscription of approximately $150.

In line with Government guidelines 
covering the use of ‘narrowcast’ tele
communications services, a limited num
ber of receivers will be available and as 
a professional, education and business 
resource only. The system can also be 
used as an informative telephone hold 
service.

CHILE, EGYPT USIHG 
INTELSAT IBS

Both Chile and Egypt have begun 
using Intelsat’s TBS’ integrated digital 
communications system for private, do
mestic and international business net
work requirements.

Two companies are currently offering 
IBS services in Chile: SATEL and

to us,” said Graham.
The digital scrambler is housed in a 

small unit fitted in series with the mi
crophone lead, for easy installation into 
existing systems. On transmission in Se
cure mode, the analog speech signal 
from the microphone is digitised and 
fed into memory. The encryption or 
scrambling process divides each half sec
ond of speech into 8, 16 or 32 digital 
segments, the sequence of which is then

CHILESAT, with the former having 
some 11 circuits for 64kbps communica
tions. In Egypt the Egyptian Telecom
munications Organisation ARENTO has 
installed an F-2 (7.3m) earth station at 
Maadi, currently equipped to provide 
three 128kbps IBS carriers - one of 
which is being used by the Amoco oil 
company to link its Cairo office with 
that in Tulsa, Oklahoma.

The IBS system was initiated by Intel
sat in 1983, and is one of the organisa
tion’s most rapidly growing services. By 
the end of 1989, there were 9,100 
operational IBS channels.

THIRD OF UK'S
DEFEHCE BIRDS UP

The third Skynet 4 military communi
cations satellite (Skynet 4C) built by 
British Aerospace Space Systems and 
Marconi Space Systems has commenced 
controlled drift orbit operations follow
ing its successful launch from Kourou, 
French Guiana, by Ariane flight V38 on 
August 30, 1990. The satellite’s two 
solar arrays were deployed on Septem
ber 3 and on September 4, its UHF an
tenna was deployed.

Skynet 4C is under control from the 
Satellite Control Centre at RAF Oak
hanger and arrived on station at its 
geostationary position at 1° West in late 
September. The satellite has undergone 
a series of spacecraft and payload com
missioning tests designed to confirm 
that its systems and payload meet pre

rearranged according to a complex for
mula controlled by the programmed 
KEY code. The number of digital seg
ments defines the level of security - 32 
is the maximum — and this needs to be 
made clear when ordering.

Programming the 9003 with the 10- 
digit KEY code is performed with a 
‘Cryptofil’ programmer, which is a 
hand-held computing device that looks 
like a simple computer.

scribed operational parameters. The 
satellite is expected to be fully opera
tional this month.

Built for UK Ministry of Defence, 
Skynet 4C, together with Skynet 4A 
and 4B, will provide the UK Armed 
Services with increased worldwide ca
pacity for secure and reliable strategic 
and tactical communications. Skynet 4B 
was launched by Ariane in December 
1988 and Skynet 4A by Titan in Decem
ber 1989.

COMPANIES TRYING
TELECOM'S MICROLINK

Some 16 Australian companies and 
government authorities are taking part 
in a nation-wide trial of a new digital 
network service, designed to give 
smaller operations access to the latest 
technology.

The selected customers are using 
Telecom’s latest Integrated Services 
Digital Network (ISDN) service, called 
Microlink, which allows them to trans
fer voice, data, facsimile and even 
image on the one line.

The new Microlink service was 
launched at the end of July and is 
aimed at companies with a number of 
smaller branches or offices which have a 
lower volume of traffic.

Microlink is aimed at the lower-vol
ume end of the market and offers cus
tomers a minimum of just two ISDN 
lines, rather than a minimum of 20 lines 
for ISDN Macrolink (launched in 1989).$
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/Vnii that Us Christmas...
SPOIL YOURSELF!

These handy kits will bring hours
of fun to you or your children

BATTERY POWERED ALARM SIREN MODULE
Some car and house alarms can be disabled simply by cutting 
the power off. But not when this Battery Powered Alarm Siren is 
fitted! It monitors its supply voltage for fluctuations. If the external 
supply is cut, or varies above or below certain levels, the siren is 
triggered emitting a piercing 120dB scream.
Cat K-8250

»•O
April '89

BRAKE LIGHT MONITOR 9
A low cost project that’s high on safety value. This 
circuit monitors your brake circuit each time the 
pedal is pressed and warns you with an indicator 
light if your brake lights have failed. Comes with 
a case and all components.
Cat K-4500

Ç95

GOOGIE EGG TIMER 9 VEHICLE CABIN LIGHT DELAY 9
The egg that keeps time — from around 3 minutes to 17 minutes! 
This entire circuit is designed to fit inside a Pavlova Mix 'egg shell' 
pack. It even ticks while counting and gives a musical chime 
when your eggs are done. This is a short form kit and excludes

This circuit will keep your car's cabin light on for 20 seconds after 
you close the door — enough time to find the ignition and strap 
your self in. Includes a dimmer control for map reading and

TELEPHONE AMPLIFIER 99
This telephone monitoring system is battery operated and needs 
no electrical connection with your telephone. Simply attach the 
magnetic pick-up near the earpiece and friends or business 
associates will be able to hear conversations as they happen. This 
is a complete kit with pre-punched and silk screened front panel.

With Infrared remote control!
TELETEXT DECODER MKII 999 0
The most inexpensive way to receive all the advantages of Teletext.
Includes remote control, case, silk screen pre-punched front 
panel, and mains transformer — everything you'll need to 
assemble a complete unit.

KEY
Mains Kits marked with this symbol involve mains power wiring. 

Take extreme care when working with this equipment.

TELETEXT MKII TUNER MODULE 99
Even if you don’t have a VCR you can still use the Teletext MKII.
Simply add this tuner to your Teletext kit. It enables up to 6 UHF and 
VHF stations to be pre-tuned and selected from the remote control. 
Cat K-6361

Degree Of Simplicity

Q Simple

99Q Detailed

Aug '89 $99

DICICySMITH
B1047/M1
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._ .With Built-in Logic Tester!
NEW!]PROBE TYPE

DIGITAL MULTIMETER
. This would have to be theL smallest, handiest DMM you’ll 

ever have the chance to buy!aPMK It features Data Hold, fixed and 
auto Ranging, plus a full 3^ 
digit LCD display.

I • 200mV to 500V range
• 0 to 20M Ohms
• Auto Polarity indication

K • Diode and continuity testing 
Wk • AC/DC Current up to 200mA

• Soft carry pouch
... Cat Q-1560

With Easy to Read Bar Graph!
DIGITAL MULTIMETER
A full function Digital 
Multimeter with Transistor, 
Capacitance, Diode & 
Continuity testing — 34 ranges 
in all!
• 200mV to 750V range
• 200uA to 20A currant range
• 200 to 20M Ohms
• 2nF to 20uF capacitance 

range
• Carry case included

Cat Q-1550

129
NEW!

A real time-saver!
TRI-STATE LOGIC PROBE

No need to tie up your CRO or 
Multimeter for logic testing. Your 
new logic probe can detect high, 
low, and pulse states; needs no 
batteries; and has a tip fine 
enough to easily contact 
individual IC legs.

Adjustable threshold for DTL, TTL & 
CMOS circuits
Pulse and memory modes
Pulse detection to 12.6MHz
Cat Q-1272

HAND-HELD RC OSCILLATOR
The RC Oscillator you can take 
anywhere! Great features like 
continuously variable amplitude, 
23 ranges of sine and square 
wave, plus remote sync, are 
packed into a unit no bigger than 
a digital multimeter.
• 20Hz to 150kHz range
• + 3% Accuracy 20Hz to 100kHz 
-(+ 5% above WOKHz)
• 0 to -20dB output control
• 0.3% maximum distortion

Cat Q-1220

Budget Priced!
6.5 MHz CRO

119
DIGITAL
CAPACITANCE METER
Battery operated, this meter is 
lightweight and comes with a 
handy carry case and highly 
flexible leads. With its 9 ranges 
and 3.5 digit display, it 
represents great value for a 
great price!
• 200pF to 20,000uF range
• 3.5 digit display
• Pushbutton range selection

Cat Q-1222

This is what you need on your 
workbench at home! It’s the 

perfect CRO for the class- 
H room too, with more going 9 for it than just a tiny price 
■ tag. Retrace blanking, I internal or external sync, low 1 drift, and quick warm-up all 
■ add up to value for money. I • 1/1,1 /10, 1/100 attenuation 1 • 10Hz to 100kHz timebase

•250mV/div
horizontal S^OQ 

sensitivity
Cat Q-1280

129 DIC MITH
ELECTRONICS
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SPOIL YOURSELF 
WITH TOOLS YOU 
REALLY NEED!

CAGLE 
STRIPPER
• Will cut and strip both 

RG58 and RG59 cable
• Sophisticated design with 

fully adjustable and 
replaceable blades
Cat T-3635 ~ a .

SI ^95
Neat cabling used to take hours. A Cable Tie Gun like this can 
make all the difference. It tightens and cuts cable ties in one 
simply action. CatT-3560

HELPING HANDS
For fine solder work you really need 2 
pair of hands — so here they are! 
Helping Hands is a PCB holder with 
magnifying lens that can hold your work 
at just the right angle and let you see in 
close without risking soldering your nose 
to the circuit board!
Cat T-5715

COUNTERSINK 
TOOL Ä
Cat T-4925 MB

NIRRLING TOOL
There’s nothing to beat the clean smooth cut 
of a Nibbling tool. There are no metal filings 
to play havoc on circuit boards and holes in 
panels and cases can be cut to exact sizes 
without reaming. 
Cat T-4945

Unbelievable. aaA 
Low Price! LUG

/ CRIMPING TOOL
For quick and reliable connections, 

crimping beats solder any time! This 
lightweight crimper can cut, strip, and 
crimp your cable quickly and reliably.

Cat T-3525

DELUXE 
CRIMPING
TOOL

This robust crimper has a ratchet drive for accurate control; variable • 
pressure adjustment and double jaws for single action crimping. M aa 
CatT-3535 SjQ95

HOBBY KNIFE SET
3 knives in a solid plastic case with 
magnetic blade holder. Includes 108 PIECE IC INSERTION

a B^B^a blades each a differentEXTRACTION TOOL KIT shaPe for a different a B| Eqk 
purpose. Cat T-3618 Q ■

• 6 IC inserters for all the common DIL packages —. ■ V
• DIL IC extractor B1047/B3
• Square IC extractor ] _ ___ _ _____ — . '""XT----------- -—
• Zippered vinyl case ^B^B B
T4848 ..cxn' I oMI I n

ELECTRONICS



Wow that its Christmas

aun

CHILDREN’S WALKIE-TALKIES

.O.T.C approved and no
license is required
Cat D-1075 /pairOnly

Cat D-2831 299

brini 
are

LED channel display
CatD-1711 DOTC Approved

Extra Features... Extra Value!
‘SUPER LION’ AM SSB CB
At this price you weren’t expecting all these quality 
features, but here they are!
• Inbuilt SWR meter
• Emergency channel 9 switch
• Squelch, Mic gain, and Clarifier controls

Bring the World Into Your Home! 
SANGEAN
MULTIBAND RECEIVER
• AM/FM plus Long Wave, Medium 

Wave & Short Wave 
(150kHz to 30MHz)

• Digital display with keyboard 
frequency entry or dial tuning

• 24 hour clock with sleep timer
• Plus a host of other features

With Electronic Tuning!
SLIMLINE AM CB
The style of this Dick Smith Electronics CB will 
compliment your dashboard. At just 140 x 30 x 
130mm, it fits exactly where you want it.
• Touch control electronic tuning
• LED signal strength and power output display
• Built4n noise limiter
• External speaker jack
• Complete with Mic and A fl 

Mounting Kit *1»^#
Cat D-1200 DOTC Approved

SPOIL YOURSELF!
With a CB Radio or Shortwave Receiver 

1 from Dick Smith Electronics.

1.5m CB ANTENNA PACK
• High performance Whip Antenna
• Includes cable and base plus mounting 

instructions AfiC
Cat D-4076 *<■

BENELEC

These stylish two-way radios will 
hours of fun to the kids. They

10 BAND
SHORTWAVE RECEIVER
• Receive your local AM/FM stations 

plus 8 shortwave bands
• Includes soft carry case
• Battery operated with sockets for 

an AC adaptor and headphones 
(not supplied)

r Cat D-2834

4OO
. jBv only ■ Æ >

DÍCI^^MÍTH
ELECTRONICS



EDUCATION^ . THE FUNWAY!
FUNWAY 1
Start with the 
absolute basics and 
learn to build 20 
fascinating projects. 
Cat B-2600

DICK SMITH’S 
FUN WAY INTO 
ELECTRONICS

[ written by DICK SMITH,

FUNWAY 2
The next step. Learn 
how to solder and 
use printed circuits. 
Another 20 projects 
to build.
Cat B-2605 <^95

ucU/l PHYSICSNE»! F0RK|DS
This book demonstrates just how much fun 
Physics can be, offering young scientists an 
introduction to electricity and magnetism. It 

ftqc includes 49 fun filled experiments suitable 
* I for junior high school students.

■ Ual D-lOdU

FUN WAY

- ' AVI.

DlOO^

FUNWAY 3
Complete these 10 
projects and you’ll be 
able to tackle any of 
our electronics kits.
CatB-2610 $g95

DATA 
BOOKS
UP-TO-DATE WORLD TRANSISTOR COMPARISON TABLE
Description and equivalents of every transistor known. Cat M760
LINEAR IC EQUIVALENTS
Descriptions, equivalents, & pin connections for linear ICs. Cat B-4761
DIGITAL IC EQUIVALENTS
Descriptions, equivalents, and pin connections for digital ICs. Cat B-4762
INTERNATIONAL DIODES EQUIVALENTS
Equivalents for Zener diodes, Thyristors, Triacs, Diacs, & LEDs. Cat B-4763
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CHRISTMAS
k COMPONENT

SPECIALS
SAVE OVER 30% ON 5watt 
WIRE-WOUND RESISTORS 
Just 45c each
or 25c each on bulk purchases 
of 10 or more!

(’•’ = Ohm symbol)

POLYSWITCH PROTECTORS
Polyswitch Protectors are self resetting, solid state devices which 
exhibit a huge resistance increase when subjected to fault 
currents. They offer effective protection for Hi-Fi speakers, batteries, 
motors, and power supplies.

R-1600 o.r R-1642 47 '
R-1603 0.22' R-1644 56'
R-1601 0.47' R-164Ó 68"
R-1602 r R-1648 82'
R-1604 1.2' R-1650 100'
R-1606 1.5' R-1652 120'
R-1610 2.2' R-1654 150'
R-1614 3.3' R-165Ó 180'
R-1618 4.7' R-1658 220'
R-1620 5.6' R-1660 270'
R-1622 6.8' R-1662 330'
R-1624 8.2' R-1664 390'
R-1626 10' R-1666 470'
R-1628 12' R-1668 560'
R-1630 IS R-1670 680'
R-1632 IS' R-1672 820'
R-1634 22' R-1674 1k'
R-1636 27' R-1676 1.2k'
R-1638 33' R-1678 1.5k'
R-1640 39' R-1680 1.8k'

R-1682
R-1684
R-1686
R-1688
R-1689
R-1708

2.2k'
2.7k'
3.3k'
3.9k'
4.7k'
8.2k'

Hold 
Current

On
Resistance

R-1786 $7.95 .50 423
R-1787 $7.95 .70 .259
R-1788 $8.25 .90 .177
R-1789 $8.50 1.15 .123
R-1790 $8.50 1.35 .093
R-1791 $8.95 1.85 .059
R-1792 $9.95 2.45 .039
R-1793 $9.95 3.05 .030
R-1794 $10.95 3.90 .021

The Smallest Prices on the Biggest Range!
DRAM COMPUTER MEMORY CHIPS

SAVE OVER 40% ON POLYSTYRENE 
CAPACITORS 

Just 50c each
or 30c each on bulk purchase of 10 or more!

R-2825

R-2807 33pF R-2827 220pF
R-2809 39pF R-2829 270pF
R-2811 47pF R-2831 330pF
R-2813 56pF R-2833 390pF
R-2815 68pF R-2835 470pF
R-2817 82pF R-2837 560pF
R-2819 100pF R-2839 680pF
R-2821 120pF R-2841 820pF
R-2823 150pF R-2843 1000pF
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The positive end goes to plus, right?
Well yes — but not in this case!
This month I have three stories of electronic mayhem. Two of them tell of manufacturing defects, 
one of them quite weird, that by rights should never have happened. The third wouldn’t have 
happened if yours truly had been on top of modern technology.

The first story concerns a fault with a 
GAC model C14AS, which appears to 
be the same as the Toshiba C820. Com
ponents are numbered differently, but 
otherwise the two seem identical.

It came to a colleague as a last resort, 
after it had been hawked around several 
of the local technicians. The various 
repairs done over the years had always 
turned out to be only temporary, and the 
set had really never been a very good 
performer. The owner had eventually 
decided to junk it because it now 
seemed to be beyond repair.

My friend is a teacher of electronics at 
the local technical college, and he has 
accumulated a vast collection of these 
‘unrepairable’ TV’s. The sets are given 
to him as ‘guinea pigs’ for his students, 
but the students rarely get to tackle them 
because he has the uncanny knack of 
solving the most intractable problems.

This set was working after a fashion, 
but the picture was unwatchable. It had 
almost no contrast — just a dull gray 
image — but more importantly, it had no

Cut the 
Guesswork

Sadelta 
TC400 
field strength 
meter. Fit 
all your 
aerial
systems right!

Ask your trade stockist for a copy of 
Jim Rowe's review, from E. A. June '90.

Peter C. Lacey Services Pty. Ltd. 
74 Fulton Rd. Mt.Eliza 3930 Tel:03 787 2077

READER INFO NO. 18 

sign of either horizontal or vertical hold 
and the raster was badly bent. The sound 
was quite normal, a matter of some in
terest in view of the real trouble 
revealed later.

I’ll let him tell the story in his own 
words:

The set showed signs of having been 
extensively worked over, but was 
generally in good shape. In particular, 
the tube was in excellent condition so it 
seemed worthwhile to expend a bit of 
effort in an attempt to finally nail down 
the fault.

The symptoms of weak contrast and 
no line or frame lock pointed to a low 
level of video signal at the detector. This 
was confirmed when an oscilloscope 
check at test point 12 showed the video 
to be badly crushed. Not only were the 
blacks attenuated to a weak gray, but 
the sync pulses were virtually non-exis- 
tant.

It didn’t seem to matter how strong or 
weak the antenna signals were. The 
resulting video was totally inadequate to 
provide any semblance of reasonable 
picture. It seemed as though the AGC 
had the front end of the set turned right 
off.

My first thought was that there was 
something wrong with the quadrature 
detector IC-aO2 (IC102), a TA7162. But 
replacing the chip made no difference.

The voltage on the AGC output from 
IC-aO2 was nothing like the figure 
shown on the circuit diagram, so I 
decided as a first line of attack to nail 
down the AGC voltage with a battery 
box. This comprises a 9 volt battery and 
a 5k potentiometer, and allows the AGC 
rail to be swung through its normal 
range for testing purposes.

This simple test showed me that the 
whole front end of the set was perfectly 
normal. The video information returned 
to its full value and the screen image 
took on the full contrast range. But there 
was still no colour and no sign of sync.

Once I knew that the trouble was 
caused by bad AGC, I went straight to 
the bypass electrolytic on the AGC rail. 
This is a common cause of AGC trouble, 
but checking the capacitor is a waste of 
time unless you know you have AGC 
trouble.

The capacitor is a 470uF 16V unit and 
in this case it was open circuit. But 
replacing the cap didn’t restore the AGC 
function. It still had to have the battery 
box in place to control the AGC.

So at this point I had regained partial 
control of the signal, but there was still 
no sign of any sync and still the bendy 
raster.

The raster problem took my attention 
next. It had the appearance of 100Hz 
ripple on the main DC rail, and in fact 
the scope showed deep scalloping on 
that rail. Yet the regulator and the main 
filter capacitor showed no sign of a 
fault.

I spent quite some time working 
around the power supply, but eventually 
came to the conclusion that the bendy 
raster was caused by the ripple. But the 
ripple was caused by some as yet undis
covered problem... So I went back to the 
‘no sync’ symptom, and set about resolv
ing that one.

The sync separator in this set is fairly 
conventional. The video is fed to the 
transistor via a diode and a series 
capacitor, in this case a luF 25V 
electro. Somebody had already been at 
this circuit and the capacitor had been 
replaced. But it was open circuit, all the 
same.

I fitted a new cap and then found that 
I had good video right up to the base of 
the sync separator transistor. But still 
absolutely nothing at the collector.

I checked the transistor and the few 
components around it and found 
another open circuit electro from the 
emitter to ground. This was Cc22 
(C322), a 22uFU6V, and replacing this 
item restored normal sync.
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Taken from the Toshiba C820 manual, this schematic is identical to that for the GAC model C14AS except for the 
component numbering. The capacitors indicated are those that produced the faults discussed In this month’s first story.

The horizontal and vertical oscillators 
locked up and the set was showing a 
good picture, although still with the 
bendy sides that went with the bent 
raster.

Restoring lock had also cured the 
AGC problem, presumably because the 
synchronised picture allowed the keying 
pulses to arrive at the right time to set 
the correct AGC level.

Then, as I watched the picture, the 
sync slowly faded back to the unlocked 
condition. This didn't make any sense, 
and I spent considerable time checking 
for heat sensitive problems with the 
transistor and other components in the 
area.

There was nothing wrong with any
thing, except the new 22 uF capacitor — 
it was open circuit. So, on the surmise 
that the cap I had used was faulty, I 
replaced it and that restored normal 
operation. But as I watched the sync 
faded away again and I had another 
open circuit cap.

By this time I knew that there had to 
be something wrong with the circuit, not 
the capacitors. So I put a meter on the 
cap terminals and even then it took me 
some time to recognise just what the 
fault was.

With the chassis turned up and check

ing from the copper side of the PC 
board, everything was normal. The volt
age was within the cap rating and ap
peared to be applied in the correct 
sense. But on top of the board it was a 
different story.

Here I found a positive voltage on the 
negative terminal of the cap, and the 
positive terminal connected to ground. I 
checked the cap orientation again, and 
it was correct according to the silk- 
screened legend on the top of the board; 
but it was wrong according to the mark
ings on the copper side.

So I checked some other electros and 
found them, too, to be fitted wrong way 
round. They were in right way round 
according to the top markings, but they 
all had positive voltages on their nega
tive terminals.

Some of the smaller, low voltage 
capacitors had repolarized themselves 
and were working normally. But many 
others were open circuit and one, Cd46 
(C441), a 47uFH60V cap on the input to 
the line output transformer was ex
tremely hot and was close to blowing 
itself up.

It was this cap that was causing the 
bendy raster, and also the severe ripple 
on the main DC rail. It had obviously 
caused trouble before and had been 

replaced, but always the wrong way 
round. Let’s face it, most of us follow the 
markings on the TOP of the board when 
fitting a component from the top. And if 
the markings are not right...?

Incidentally, with the picture locked 
up another symptom became obvious. 
There was a heavy shading from one 
side of the screen to the other. This was 
also attributable to a wrong-way- round 
capacitor, a 10uF/250V bypass on the 
video output rail.

Before I had finished the job, I had 
replaced no less than 15 electros, all of 
which had thick white deposits around 
the positive terminal. As mentioned 
above, some of the smaller caps had 
repolarised themselves and these were 
left in service.

The set is now working perfectly and 
is likely to do so for a long time yet. 
However, I have placed a sticker inside 
the set to remind me that the silk-screen 
legend on the top of the board has all of 
its electro symbols round the wrong way.

Well, that’s my colleague’s story, and 
I believe every word of it. I’ve seen the 
evidence!

Back in the second paragraph of this 
story I may have seemed to be implying 
criticism of some of the local tech
nicians, who had not been able to repair
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the set to the owner’s satisfaction. In 
view of what we know now, that was 
unfair.

Each tech repaired the faults 
presented to him, but could not be 
blamed for following the wrong coding 
on the circuit board. It took my col
league six hours, over two nights, to find 
and solve the problem and the owner 
chose to junk the set rather than pay for 
such an intensive investigation.

The set would really have been junk if 
it had not ended up with someone who 
had the time to spend on it.

I wonder how many more of these sets 
have been junked for the same reasons. 
It makes one wonder how the set 
managed to get through production test
ing when it was new. If it really was 
made by Toshiba, I can understand why 
it was sold under another brand name!

One thing I know for certain. I’ll 
double check the fitting of any electros I 
put in one of these chassis in future!
Computer supply

Now we come to the second story 
from the same colleague, and with it a 
correction to an earlier tale.

In the July edition, I passed on a story 
about an ‘IBM’ computer monitor with 
an unsatisfactory focus chain. I regret to 
say that I maligned the company, be
cause the monitor was not an IBM but a 
Taiwanese clone. All concerned 
apologise to IBM, but it just goes to 
show how easily a brand name can be
come a generic term for all similar 
products.

The error was brought to my notice 
when I was shown a fault in the power 
supply from the same computer as that 
in the earlier story. The problem was 
that the computer had been difficult to 
get started and now refused to go at all.

By employing the usual computer ser
vice techniques (changing the power 
supply), it was proved that the fault was 
in the supply and not the computer.

The recommended procedure would 
then be to throw away the faulty supply, 
but the friend who showed me the unit is 
made of old fashioned material. He 
determined that he would repair the 
supply and keep it for another time.

(Incidentally, he suggested that com
puter servicemen have inspired a new 
method of motor vehicle repair — jack 
up the numberplates and replace every
thing in between!)

Anyway, he opened the power supply 
case and inside found a very simple 
switchmode circuit. A common IC driv
ing a chopper transistor, feeding in turn

Another section of the GAC set’s schematic. C441 was running very hot, and 
introduced severe ripple on the 112V rail as well as a ‘bendy’ raster. C447 
caused shading across the screen, visible only after It was straightened.

a double wound transformer. There were 
very few components in the supply and 
nothing that should be particularly dif
ficult to obtain or fit.

A quick test showed that the transistor 
was not shorted, which implied that the 
IC was also probably OK. He fed the 
supply through an isolation transformer 
and soon found that there was no Vcc on 
the chip. And for a very good reason.

Because the chip is on the mains side 
of the supply, it cannot be fed from the 
12V output of the transformer. Instead, 
it’s fed from the rectified mains, through 
a 390k 1/4 watt resistor.

Yes, it was another grossly under
rated resistor. This one had increased its 
resistance to something in excess of a 
megohm, and was the reason why the 
whole computer was in a no-go state.

In service, this resistor is required to 
drop over 300 volts at several mil
liamps. For reliable, long term opera
tion, the resistor should have been at 
least a 1 watt type and that is just what 
my friend used.

If you have to repair any of these 
Taiwanese computers, be prepared to 
upgrade the ratings of any replacement 
parts you fit.

As a matter of interest, the supply was 
a model ESP135, a 200- watt unit rated 
for 220 volt operation. A replacement 
cost some $190, which the owner was 
happy enough to pay just to get his com
puter working again. But we hope he 
never learns that his junked supply was 
restored with a 3-cent resistor!

Finally, a simple test of these com
puter supplies is to note whether the fan 

is running when the power is on. The fan 
is fed with 12V from the output side of 
the supply — so if it is running, then the 
supply must be working.
Hi-tech trap

And now, a tale from my own 
workshop.

I don’t know if I’m getting too old for 
it, but these days I seem to be caught in 
technology traps more often that I once 
did. Take the other day, for instance. A 
late model Philips 20-inch TV came in, 
with the complaint of ‘no picture’. The 
owner didn’t say ‘no sound’, but then 
owners often overlook such important 
symptoms.

Anyway, I got the set on the bench and 
fired it up, to be greeted with a bright 
white screen and retrace lines, and not a 
whisper of sound.

So far, so good. The screen problem 
could be either an open circuit bypass 
capacitor on the picture tube A2 supply, 
or no voltage on the collectors of the 
video output transistors.

Because the transistors are on the tube 
baseboard, and therefore easiest to get 
at, I chose to test there first. Murphy 
must have been on holidays, because all 
three collectors had zero volts on them, 
instead of the expected 100V plus. (It’s 
the first time in months that I’ve beaten 
Murphy. Perhaps he’s getting old, too!)

The cause of the trouble was easy to 
find, and just as easy to cure. It was 
3583, an open circuit 4.7 ohm 1/4W 
fusible resistor in the 180V supply from 
the line output transformer. A new resis
tor soon restored full control over the 
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brightness and the set looked as though 
it should be a goer.

When it had been brought into the 
workshop, the Channel 0 selector button 
was depressed. As there is no ChO 
around here, I suspected that it was the 
owner’s video channel. So I pressed the 
Ch2 button, expecting to see some trace 
of picture or sound. At the very least, I 
expected to hear the usual hash that ac
companies a snowy screen.

But there was nothing. No sign of a 
picture and not a skerrick of sound, even 
with the volume control turned full on.

My first attempt at a solution was to 
look for the audio supply rail, a 29V 
source taken from the chopper trans
former. This seemed normal, so I check
ed the 12V and 25V rails from the line 
output stage. They too were normal.

This wasn’t shaping up to be a very 
nice sort of a job, at all.

Next, I examined the voltages around 
the video IF chip, and then those around 
the audio IF chip. Everything looked 
normal, and I was beginning to get just 
a bit upset.

Then, I began to look at the tuner and 
its operating conditions — particularly 
the 12V rail. It was here that I seemed to 
strike gold. (But it was fool’s gold — 
stay with me and you’ll see why!)

The 12V supply enters the tuner on 
pin 6 and here I found only 0.25V or 
thereabouts. This had to be the fault I 
was looking for, and I spent the next 
hour trying to trace that 0.25V back to 
the 12V rail. I went over that board a 
hundred times, but there was simply no 
connection between that 0.25V and the 
12V rail; at least none that I could see.

I was about to pull the tuner out for a 
more precise examination when I hap
pened to glance at the board while lean
ing over it from the front of the set. I 
noticed that the pad around tuner pin 6 
was now a different shape to the one I’d 
been testing earlier. Then it hit me. I’d 
been working on the board upside
down and was looking for the missing 
12V on pin 9!

After kicking myself for all kinds of a 
fool, I checked the correct pin and found 
the 12V to be perfectly normal. So, if 
there was no fault with any of the sup
plies, why wasn’t there some trace of 
activity in the speaker? The only sign of 
normality was the presence of ‘off- 
channel’ type snow on the screen.

At this point I began to think that per
haps all of the channel selectors were off 
tune — although that didn’t explain the 
total lack of sound.

So I began to retune the local channel 
buttons. (I left the others untouched, be
cause they may have been set to video or 
computer game channels and I don’t like 

customers ringing in to say I’ve mucked 
up their video with whatever I did to the 
set!) But from the bottom of the VL 
band to the top of the UHF band, there 
was no sign of picture and not a whisper 
of sound.

At this point I had to put the set aside 
to attend to another short job, so I res
tored the board to its proper place at the 
bottom of the cabinet, pulled the power 
plug and pushed the whole lot along to 
the other end of the bench.

When I returned to the set a few hours 
later, I put the power plug back in its 
socket and connected the antenna to the 
set. When I switched back on I got the 
surprise of my hfe, because the picture 
had come back. Off tune, to be sure, but 
it was a picture and more than I had had 
all morning.

After adjusting the fine tune, I had a 
perfect picture; although still no sound. 
But that was easily cured. The last time I 
had fiddled with the volume control, I 
had left it in the ‘off’ position and a 
small adjustment restored normal sound.

So what had happened?
Earlier, there had been no sound at 

any setting of the volume control. Now 
there was. And the only difference was 
that now I had an antenna connected. So 
I pulled out the antenna. And both sound 
and picture disappeared!

In fact, the audio IF chip used in this 
set incorporates a circuit which mutes 
the output in the absence of a coherent 
input signal. An off-channel or no-signal 
input produces no 5.5MHz audio IF, so 
the sound is muted. But I didn’t know 
this until afterwards.

When I had been working on the cir
cuit board earlier, I’d had it tilted up 
against the picture tube base and it 
wasn’t convenient to have the antenna 
connected. And for most of the sets I’ve 
serviced until now it wouldn’t have mat
tered anyway.

Most of them have enough sensitivity 
to give some indication of picture and 
plenty of noisy sound, even without an 
antenna. But not this one!

So there it is. I’d been trapped into 
working several hours on a 15-minute 
job by a high-tech audio IF system that I 
hadn’t struck before.

I won’t get caught by that one again, 
but what other technical tricks are wait
ing around the comer to trap me? As I 
said at the beginning, maybe I’m just 
getting too old.

And before I leave this particular set, 
have you noticed that the Philips or
ganisation now number components 
from 1 to whatever, without the benefit 
of an identifying letter prefix? In this 
story I had to replace ‘3583’, which 
could have been anything.

Fault of the Month
GE TC53L2
(Hitachi NP6A-A chassis).
SYMPTOM: Fuse F903 (IA slo- 
blo) failed repeatedly, often after 
only 10 minutes. There was no sign 
of overload and each time the fuse 
failed very gently, without any 
splattering on the glass.
CURE: There was no fault in the 
set. The problem was that the static 
HT current had increased to about 
950mA and a 1A fuse was too close
ly rated. The increase was probably 
due to aging components, but was 
not enough to overload or overheat 
any part of the chassis. Fitting a 
1.25A slo-blo fuse cured the 
trouble.
This information is supplied by 
courtesy of the Tasmanian Branch 
of The Electronic Technicians' In
stitute of Australia (TETIA). Con
tributions should be sent to J. 
Lawler, 16 Adina Street, Geilston 
Bay, Tasmania 7015.

This particular circuit diagram was 
covered with four figure numbers that 
conveyed no sense of what they repre
sented.

For the life of me I can’t see why 
Philips chose to number components in 
this odd way. How much easier it was in 
the days when it was R583. Fortunately, 
no other manufacturer seems to have 
adopted this strange system of com
ponent identification.

Well, that’s it for this month. I’ll have 
more from our contributors and my own 
bench next time. ■
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Basic Electronics - Part 8

Power Supplies
The power supply is the most fundamental requirement of any electronic circuit, and we devote 
this whole chapter to describing the full wave rectifier. Not just how they work, but also how to 
design and build your own. So get your soldering iron at the ready...

by PETER PHILLIPS
In the last chapter we looked at the 

diode as a component, and its use in a 
simple rectifier circuit. Now it’s time to 
get serious and to examine rectifier cir
cuits in more detail. Because virtually 
all electronic circuits need a power sup
ply derived from the mains, we describe 
a simple method to design your own. 
No fancy maths, just a few simple ‘rules 
of thumb’.

Power supply design is a very complex 
topic, so obviously the methods de
scribed here will not apply to all power 
supplies. But as most applications only 
need a relatively modest power source, 
you may be surprised as to how useful 
our simple rules are.

The rectifier circuit described at the 
end of this chapter costs around $12 or 
so to build, and is the basic ‘front end’ 
of a typical power supply. In the next 
chapter we will take this topic further 
and describe an easy to build variable, 
regulated power supply. The best way 
to learn electronics is to actually build 
something, and a power supply is surely 
the most important part of any line-up 
of equipment.

Full wave rectifiers
In the previous chapter, we described 

the half-wave rectifier circuit. This cir
cuit works by blocking off the negative 
half cycles of the AC input, and passing 
only the positive half cycles to the load. 
By adding a capacitor to the circuit, the 
output is changed from a series of posi
tive pulses to a smoother DC voltage 
suitable for use in powering an elec
tronic circuit.

However, as we also said, the half
wave rectifier is only useful for low 
power applications, as the time between 
pulses from the AC supply is usually 
too long for the capacitor to remain 
fully charged. As well, the peak charge 

current into the capacitor is often as 
high as 10 times the load current, re
quiring a fairly substantial transformer 
and a diode able to handle high peak 
currents.

Obviously, if the frequency of the AC 
supply was higher, the time between 
positive pulses would be less, and 
energy would be transferred from the 
AC supply to the DC output more fre
quently. In certain applications, such as 
in aircraft, the AC frequency is often 
set to 400Hz, allowing the half-wave 
rectifier to be used quite successfully. 
But here on land, we have a 50Hz sup
ply. So if the efficiency of a rectifier cir
cuit is to be increased, other techniques 
have to be used.

In the half-wave rectifier, as the name 
implies, only half the available input 
energy is used. The negative half cycle 
is blocked off, and does nothing except 
make the time interval between positive 
half cycles longer. The trick is to use 
the negative half cycle as well, but to 
somehow invert it to produce additional 
positive DC voltage at the output of the 
rectifier.

Fig.1: The centre-tapped transformer is virtually two transformers connected 
together, as illustrated in this diagram. In practice, a tapping is taken out 
after half the turns have been wound on the secondary.

The full-wave rectifier does exactly 
that, and there are two commonly used 
circuits, each with their own advan
tages. The first one uses a centre-tapped 
(CT) transformer, and is really two half
wave rectifiers connected back to back. 
Here’s how it works...

The CT transformer
The first requirement for this circuit 

is a centre-tapped transformer, which is 
made by taking a tapping from the sec
ondary winding at a point midway be
tween the two ends. For example, if a 
winding has 10V AC between both 
ends, it will have 5V AC between the 
centre tap and either end. The same 
thing could be achieved by connecting 
two 5V transformers together, but with 
the series connected secondary windings 
phased so that a total of 10V appears 
across them - as shown in Fig. 1.

Phasing refers to getting the polarities 
right, much the same as connecting cells 
in series, in which the positive terminal 
of one connects to the negative terminal 
of the next. The dots on the transform
ers of Fig. 1(a) are used to indicate
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Fig.2: The centre-tapped transformer, 
full wave rectifier. During the positive 
half cycles of the input voltage (a), 
current flows in D1, through the load 
and the top half of the transformer 
secondary winding. When the supply 
voltage reverses polarity (b), D2 
conducts, current flows in the lower 
section of the secondary and through 
the load In the same direction as 
before.

phasing, and show the relationship be
tween the primary voltage polarity to 
that of the secondary. In the example 
shown, a positive voltage at the dotted 
end of the primary will produce a posi
tive voltage at the dotted end of the 
secondary. By ‘joining the dots' as 
shown, correct phasing is guaranteed.

Putting this transformer to work by 
connecting a diode to each half of the 
transformer gives the circuit shown in 
Fig.2, which as we’ve already said, is 
really two half-wave rectifier circuits 
joined together. As a diode only con
ducts when its anode is positive with re
spect to its cathode, either one diode or 
the other will be on at any one time, 
but never both together. This is because 
if the voltage at one end of the second
ary winding is positive, the other must 
be negative.

In Fig.2(a), diode DI is shown in its 
conducting state and diode D2 is off. 
Current therefore flows in the top sec-

Flg.3: The bridge rectifier circuit uses four diodes to steer the alternating 
current from the transformer secondary into the load. The current in the load 
is always In the same direction, while the currents in the transformer are 
alternating.

tion of the secondary winding in the di
rection shown, then through DI and the 
load resistor, producing an output volt
age across the load resistor as shown. 
Current also flows in the primary, from 
positive to negative as shown.

Perhaps you might wonder why the 
current inside the secondary winding is 
flowing from negative to positive. This 
is the same as a battery, where the cur
rent flowing through the battery is from 
negative to positive. Any voltage gener
ator is the same, be it a battery or the 
winding of a transformer, in which the 
external current it produces flows from 
positive to negative, while the internal 
current is from negative to positive.

When the polarity of the supply re
verses, the voltage across the secondary 
reverses in polarity as well, giving the 
conditions shown in Fig.2(b). This time 
D2 conducts and DI remains off. Fol
low the arrows and you will see that the 
current in the load is in the same direc
tion as before; the only difference being 
that the bottom half of the transformer 
is supplying the current. The result is 
again a positive voltage across the load, 
even though the input supply is in its 
negative half cycle.

Notice also how the current in the pri
mary is flowing in the opposite direction 
to that in (a). The effect therefore is 
that an alternating current in the pri
mary winding is being made to produce 
a direct current in the load. The wave
form across the load is shown in 
Fig.2(c); as you can see it consists of a 
series of positive half cycles, one each 
for the positive and the negative input 
half cycles.

A problem with this circuit is the 

need for a centre-tapped transformer. 
An alternative circuit is the bridge recti
fier, which is probably the most com
mon rectifier circuit.

The bridge rectifier
The bridge rectifier, shown in Fig.3, 

uses a conventional transformer and 
four diodes. The name bridge rectifier 
comes from the way the diodes are con
nected; in the form of a diamond. Any 
circuit connected in this way is called a 
bridge, and there are numerous bridge 
type circuits, such as the Wheatstone 
bridge, the Wien bridge oscillator and 
so on.

This circuit operates in such a way 
that two diodes conduct at a time. In 
Fig.3(a), the arrows show the direction 
of the secondary current when the input 
voltage is in its positive half cycle. No
tice how diodes DI and D3 are both 
conducting, while D2 and D4 are an 
open-circuit.

When the input voltage reverses po
larity, diodes D2 and D4 turn on, and 
DI and D3 turn off. The current in the 
load is still in the same direction as be
fore, while the current in the secondary, 
(and in the primary) has reversed direc
tion. Thus, alternating current flows in 
both windings of the transformer, and 
direct current flows in the load.

Because the bridge rectifier circuit is 
commonly used, packages containing 
four diodes connected as a bridge are 
manufactured. A range of these is 
shown in Fig.4, including those com
monly used in electronic projects.

The output waveform of the bridge 
rectifier circuit is identical to that of the 
centre-tapped transformer full wave rec-
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tifier. A minor limitation with the 
bridge circuit is that up to 2V can be 
lost across the diodes, as the load cur
rent needs to flow through two series 
connected diodes, rather than only one 
as in the CT full wave circuit.

We’ll compare the two circuits more 
fully, but first we need to smooth the 
DC output.

Adding a filter capacitor
Although the positive pulses across 

the load are twice the number as for the 
half-wave rectifier, and with smaller 
gaps in between, the output is still un
suitable for a power source to an elec
tronic circuit. The answer is to add a fil
ter capacitor, but the question is: what 
size?

As any electronics engineer will tell 
you, this is a difficult question to an
swer properly, so we’ll use a simple 
rule: start with a lOOOuF and add a 
lOOOuF for each additional amp of cur
rent. Simple, but it usually works for 
load currents up to 2.5A or so.

Perhaps of greater importance is the 
resulting DC when a capacitor is used 
to filter it. Is it now useful? Most defi
nitely, as the waveform of Fig.5(b) 
shows. Because the filter capacitor is re
ceiving a charge every 10ms, compared 
to every 20ms for the half wave rectifier 
(assuming a 50Hz input), the capacitor 
will not discharge as much between 
each ‘top up’. Thus, the voltage remains 
more constant - depending on how 
much load current is drawn, of course.

As the waveform of shows, the DC 
output voltage (ignoring diode and 
transformer losses) is virtually equal to 
the maximum (or peak) value of the 
secondary voltage. To be more precise, 
if the ripple voltage is known, the aver
age DC output is equal to the maximum 
value minus half the ripple voltage. For 
example, if the AC voltage applied to a 
full wave rectifier circuit is 10V RMS, 
then the maximum value is around 14V 
(RMS x 1.41). If the ripple voltage is 
2V peak to peak, then the average DC 
output will be approximately 13V DC.

Another important point is the ripple 
frequency. The time values shown in 
Fig.5(b) are for a 50Hz input, and one 
complete cycle of the ripple frequency 
takes 10ms. Remember that a complete 
cycle is always measured between two 
similar points on the wave, regardless of 
the overall shape of the wave. Fre
quency is the inverse of the period, 
which equals l/10ms giving a ripple fre
quency of 100Hz, or twice the supply 

frequency. It is usually this frequency 
that is heard as hum, rather than 50Hz.

By replacing two of the diodes in the 
bridge rectifier circuit with capacitors, 
another interesting rectifier circuit can 
be constructed, called the full-wave 
voltage doubler.

Full wave doubler
This circuit is shown in Fig.6, and as 

the name suggests, the output voltage 
will be twice the maximum value of the 
input. In Fig.6(a), when the AC input is 
in its positive half cycle, current flows 
through DI and Cl, leaving Cl charged 
to the maximum value of the input AC 
supply with a polarity as shown.

When the AC input changes polarity, 
D2 conducts, charging C2 to the maxi
mum value of the input, with the po
larity indicated. Because the load is 
connected across both capacitors, the 
voltage applied to the load will be the 
sum of the charges on Cl and C2, 
which equals twice the maximum value 
of the AC input. If the AC voltage ap
plied to the circuit is 10V RMS, the 
maximum will be 14.1V, giving around 
28V as the output DC voltage across 
the load.

The output waveform is already fil
tered, as Cl and C2 also act as a filter 
capacitor, with a total value equal to 
their series combination. For example, 
if both Cl and C2 are lOOOuF, then the 
effective filter capacitor value will be 
500uF. Usually an additional filter ca
pacitor is added, but it need not be as 
high a value as for a conventional recti
fier circuit.

The full-wave voltage doubler is use

NOTES:(1) Vmax =1.41Vrms

Rectifier Circuit DC output 
Volts

Required PIV 
of diode(s)

Ripple 
frequency

Comments

Half wave V v max vmax ^supply low power use only

Full wave. CT ^max 2V ’max 2 y f ’supply
needs centre 

tapped transformer

Full wave bridge Vmax V *max 2 y fA 'supply
looses two diode 

voltage drops (2V)
Full wave doubler 2V Tmax 2V 4¥max 2 y fA 'supply low power use only

(2) DC output value ignores losses in diodes and transformer, actual output 
will be less than Vmax.

(3) CT full wave circuit assumes a transformer where each winding produces 
vmax- Total secondary voltage therefore equals 2Vmax.

(4) Table assumes a filter capacitor connected at output of each circuit.

ful for relatively light loads (less than 
300mA or so), but tends to drop its out
put voltage quite dramatically when the 
load current rises. In fact, all rectifier 
circuits suffer from this to some extent, 
and in the next chapter we will examine 
ways of regulating the output to pro
duce a DC voltage with virtually no rip
ple and with minimal change under 
load.

Designing a rectifier
When a rectifier circuit is being de

signed, several things need to be consid
ered if the circuit is to work correctly. 
Because the circuit will have a filter ca
pacitor, it is important to remember 
that the current flowing through the 
diodes and the transformer will be in 
the form of current pulses, as shown in 
Fig.5(b). The duration of the pulses will 
be quite short, but their height will be 
as much as five times the load current, 
depending on the size of the filter ca
pacitor.

The first thing to decide is the re
quired DC output voltage. Let’s say we 
want to design a full wave rectifier cir
cuit that delivers 10V DC at 0.5 amp. 
We’ve said that the output DC voltage 
equals the maximum value of the AC 
input (see Table 1), so we need to 
determine the RMS value from the 
maximum value. This is done by divid
ing Vmax by the square root of 2 
(1.41), or by multiplying it by 0.71.

For our case, this gives an RMS value 
of 7.1V. But this doesn’t allow for volt
age drops across the diodes, or for any 
resistive losses in the transformer, so we 
really need a voltage higher than 7.1V. 
Exactly how much higher depends on 
the size of the transformer and whether 
a bridge rectifier or a CT full wave cir-
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Fig.5: When a filter capacitor is connected across the 
output of a full wave rectifier as in (a), the resulting 
waveform is a DC voltage with a small amount of ripple, 
(b) shows the details of the waveform, including the 
current waveform taken by the capacitor.
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Fig.6: The full wave voltage doubler circuit replaces two 
of the diodes in a bridge rectifier with capacitors, (a) 
shows the current path during the positive half of the 
input AC, and (b) shows current flow during the negative 
half. The output voltage will equal twice Vmax.

Fig.4: This photo shows the various package styles for 
bridge rectifiers. Those shown in the second row from 
the bottom can handle forward currents of 25A or more. 
The bottom row have a more modest current capability 
of an amp or so, and are commonly used in low power 
electronic circuits.

cuit is being used. As a very rough 
guide, multiply the theoretical value by 
1.2, which will give around 8.5V RMS.

If a CT full wave rectifier is being de
signed, a transformer that has a 17V 
secondary with a centre tap is required. 
For the bridge rectifier circuit, a trans
former with a single 8.5V secondary 
would be needed instead. Either trans
former needs to have a current rating 
somewhat higher than the required load 
current. As a rough rule, use a trans
former with a current rating of around 
1.5 times to twice the load current, 
which in this case works out at around 1 
amp.

The diodes, like the transformer, also 
need to be able to handle peak currents 
of up to five times the load current; but 
because the conduction time is short, a 
diode rated at 1 amp continuous current 
would be suitable. Again, the current 
rating of the diodes should exceed the 
load current by up to two times.

The other diode specification that has 
to be considered is the peak inverse 
voltage, or PIV. As described in previ
ous chapters, this is the voltage the 
diode must be able to withstand when it 
is reverse biased. Table 1 summarises 
the characteristics of the four rectifier 
circuits we’ve discussed, and from this 

table it can be seen that the PIV re
quirements vary between the circuits.

For our sample circuit, a diode able 
to withstand at least 10V is required for 
the bridge rectifier, and 20V if a centre
tapped transformer circuit is being used. 
Good design practice is to use a diode 
with a PIV rating that comfortably ex
ceeds the actual value, and the higher 
the rating the better.

The last component to consider is the 
filter capacitor. If we use the approxi
mation of lOOOuF per amp, starting at 
lOOOuF, then a lOOOuF electrolytic ca
pacitor is required. The maximum volt
age across the capacitor will be 10V 
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DC, so to allow for surges and tran
sients, choose one with a margin of at 
least 50% - giving a working voltage of 
around 15V. The current capability 
(‘ripple current rating’) of the capacitor 
is another important consideration, and 
one that is physically large should be 
chosen over a miniature size capacitor.

Building it
Now that their specifications have 

been determined, the various compo
nents need to be obtained if the circuit 
is to be constructed. A look through a 
catalog from an electronic component 
retailer will show a wide variety of pos
sibilities, so let’s start with the trans
former.

Because a centre-tapped transformer 
with the output voltages of 0-8.5-17 is 
not readily available, we can either set
tle for a 0-9-18V type (only 6% higher) 
or use a bridge rectifier supplied by a 
transformer with an output of either 
8.5V or 9V.

From the cost point of view, the most 
suitable transformer is the popular 2155 
type (Dick Smith Electronics, Jaycar 
etc.), as it has a 1 amp secondary with 
several tappings, including one for 
8.5V. There are many other possibil
ities, such as using a multi-tapped trans
former with outputs for 15V and 24V, 
as the difference between these two tap
pings is 9V. In fact it doesn’t matter 
which tappings are used, providing the 
difference between them is around 
8.5V, and the current rating is 1 amp.

By the way, in the next chapter we will 
be describing a variable output regulated 
power supply that will use a 30V, 1 amp 
transformer. This transformer can also 
be used here for experimental purposes, 
by connecting the diodes between the 
15V and the 24V terminals.

The diodes can be either four individ
ual 1 amp diodes, such as the 1N4001, 
the EM4005 or any IA diode with a 
PIV greater than 10V, or a 1 amp 
bridge rectifier, such as the WO-4 de
vice. The choice really comes down to 
convenience, as although the WO-4 is 
slightly more expensive than four single 
diodes, it is easier to connect.

The capacitor will obviously be an 
electrolytic type, and the choice now is 
whether it is a single-ended ‘PCB 
mounting' type (often called ‘RB') or a 
traditional axial lead type. The working 
voltage has already been determined at 
15V or greater, so a capacitor with a 
16V rating is fine. However, because of 
its larger physical size and therefore

The circuit of Fig.7 in real life. The WO-4 bridge solders directly to the OV and 
8.5V terminals of the transformer, and the filter capacitor is supported by the 
WO-4. Watch the polarity of the capacitor when connecting it to the circuit.

higher current capacity, a 25V rated de
vice is probably a better choice. At full 
load, the filter capacitor will be receiv
ing charge currents of around 2A or 
more, so the larger it is (physically) the 
better.

In some power supplies the filter ca
pacitors are under considerable strain, 
and may even have built-in relief valves 
to prevent them exploding under over
load conditions. This is not a problem 
in our circuit, but it raises an important 
point about always replacing filter ca
pacitors with the correct types.

The circuit diagram for our rectifier 
circuit is shown in Fig.7. The next task 
is to actually build it...

Construction
Because this circuit is for experimen

tal purposes, construction is simply a 
matter of arranging everything so it is 
physically supported. The photo of the 
finished unit shows how we built it, by 
soldering the bridge rectifier to the 
transformer terminals then soldering the 
capacitor to the bridge rectifier. There 
are a few important points to consider 
about the construction, particularly the 
240V connections.

The mains lead is connected to the 
transformer lugs marked 240V, and 
these connections should be well insu
lated with plastic sleeving. Don’t as-
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Fig.7: The circuit diagram of a simple 10V DC bridge rec
tifier circuit. This circuit can supply up to 0.5A of load 
current, but the output voltage will drop and the ripple 
voltage rise. A transformer with a higher current rating 
would help, and increasing the capacitance of C1 will 
also reduce the ripple.

assume it will be safe without the insulation: it won't be! The 
active and the neutral wires can be soldered to either termi
nal.

The earth lead of the mains cable should be reliably con
nected to the case of the transformer, using a lug soldered to 
the earth wire, and attached to the transformer with a screw 
and nut.

The WO-4 bridge has its terminals marked, and those indi
cated with a ‘sine wave’ symbol connect to the transformer. 
The terminal marked with a + sign is (obviously) the posi
tive output, and the remaining lead is the negative output.

Note that the capacitor is polarised, meaning the end 
marked negative (the metal end for an axial lead type) con
nects to the negative terminal of the bridge. If you connect 
the capacitor the wrong way, it may heat up and become 
dangerous. Check carefully! We used a PCB mount type, as 
it gave a neater job.

The final result
If you actually build this supply, (which we hope you will), 

you can now verify all our design rules. However, make sure 
you take voltage measurements with a load connected to the 
output of the circuit, as the results will otherwise be mean
ingless. Try connecting a lk ohm resistor across the outputs, 
then switch on the power.

You should find the DC output is slightly higher than 10V, 
but close enough to verify our method of design. When a 
current of 0.5A is taken from the supply, the output voltage 
will drop, to perhaps as low as 8.5V DC. Also, if you have 
access to a cathode ray oscilloscope, you will find the ripple 
voltage on the output has risen considerably, to around 3V 
peak to peak.

Increasing the size of the filter capacitor will help, but not 
to the extent you might think. And remember, that as the 
filter capacitor size is increased, so the peak charge current 
rises, putting more stress on the diodes and the transformer.

The result so far is therefore a simple rectifier circuit 
whose output voltage drops somewhat under load, with a 
corresponding increase in ripple, but one that works (within 
limits) to the required design specifications. But if you want 
a circuit that maintains the output voltage right up to the 
rate load current, and with virtually no ripple voltage at all. 
then you will need to wait for the next chapter when the 
voltage reulator is described. 0

Linear Motor
Air Compressors & Vacuum Pumps. 
Super-quiet air compressors and vacuum pumps. 
The advantage of only one moving part - the linear 
motor’s "free piston" - gives these compact and 
lightweight air compressors and vacuum pumps a 
10,000-hour life expectancy, low vibration and 
super-quiet operation. The linear motor is sparkless, 
cannot burn under overload, requires no oil, has low 
power consumption, ideal for frequent start & stops. 
More than 40 models available, micro to standard.

Vacuum Tweezers.
A must for SMD devices, easy to use, as if your 
finger tip has been converted to a suction unit. 
Built-in oil-less linear-motor-driven vacuum pump.

Geiger Counter ALPHAiX
This precision german made, 5-digit display 
radiation counter is very flexible, various counter 
tubes can be attached, built-in time base plus 
acoustic signal. Small clip-on size 12 x 6.5 x 3cm, 
weight with battery and counter tube less than 
200g. It is most suitable for personal protection, 
occupational health and safety, environmental 
protection, mining, radioisotope handling, nuclear 
medicine and education. Radiation sample available

Microwave Leakage Detector.
Developed by CSIRO, the Microwave Leakage 
Detector allows you to test your microwave oven for 
radiation leakage quickly and efficiently.

High temperature Ceramic Cements. 
Inorganic High-Temp Cements (to 1425oC) for 
assembling, sealing, coating, insulating, embedding 
& potting. Proven cost and time savers in thousands 
of applications. Nearly all exhibit resistance to most 
acids, electricity and oils.
15 different cements are available.

Ring, write or fax for details.

FLASH ELECTRONICS
6 Rivington Ave. 
Kallista, Vic. 3791

Phone (03) 755 2601, Fax: (03) 755 2490

READER INFO NO. 20
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Jaycar's Christmas Sale Bonanza

5.25" DSDD 48TPI $6.20 Cat Xu-473u

5 25‘ DSHD 96TPI Cat. XC-3732

3.5' MF2DD 135TPI Cat. XC-4736

3.5' Hi Density 1.4MB $29.95 Cat XC-4738

Meter Cat. QM-1572
Ideal for checking tolerances, measuring unmarked and 
unreadable values, sorting values, selecting matching sets,

All supplied with a LIFETIME GUARANTEE, envelopes, index 
labels and write protect tabs.

■■ONICS j/
LECTRONICS j/

4 square recess bits No. 0,1,2 & 3
6 Torx bits T10. T20, T25, T30, T40
2 Pozidrive bits No. 1 & 2 
1x1/4" drive socket adaptor 
1 x 1/4" drive hex bit holder

Ultra Light Walkman Phones
Quality phones at a realistic price.
Terminates with a 3.5mm stereo plug j -
65mm adaptor also 
supplied.
Normally $8.95 _
Cat. AA-2016 %.

Only $4.95 ^^48»

And it's all housed in a sealable tough plastic case
Cat. TD-2000
Catalogue price $19.95
Chirstmas price$14.95«

LOOK FOR THIS SIGN ON EACH PRODUCT 
TO SEE HOW MUCH YOU 

WILL SAVE OFF OUR NORMAL PRICE ON EACH SALE ITEM,

measuring cable, etc. 200pF to 20,000uF.
• 3.5 digit LCD display over 9 rangesj
• Includes zero adjustment knob
• Overload fuse protected
• 3 months warranty
• Supplied with battery, leads 

and instructions

Normally $109.95
Christmas price
$89.95

DNICS 
DNICS 
3NICS 
3NICS 
DNICS 
3NICS 
5NICS.

r1O" Guitar Speaker
Power: 65 W RMS
Freq.: 84 ■ 5000 Hz
Sen a trilogy ‘or !.) spots .J9 ■
Cat CG-2376

Normally $59.50
ONLY "*^^8$39.5001 W

New Lower Prices on 
'ACT' Computer 

Diskettes

^Electronic Sentry 
A complete burglar alarm in a PIR.
What a great idea! Basically, it looks 
like a standard PIR but, it has a 
keyswitch on the front. It's 
completely self contained and | 
needs no installation. It can 
be wall mounted or free standing, p ’’WW 

It incorporates built-in sound 
maker giving a scream in excess I 1 

of 95dB. Battery operated.
Ideal simple burglar alarm for 
homes, units, caravans, garages. K 
boats, shops.
offices, etc
See catalogue for full specs.
Cat LA-5015
Normally $79.95
Christmas price 
$59.95 \

Features: »3.75 digit
• 5 sec. sampling rate
• High contrast 17mm high LCD display
• High surge volts protection
• Data hold
• DC/ACvolts/current(10A)
• Ohms to 20 meg
• Diode/continuity test
• Frequency counter to 400kHz
• 1 year warranty
See catalogue for full details
Cat QM-1500
Normally $169.50

j4ow $139.50

'Ultrasonic Cleaner
This great new product will clean an amazing range of 
products including jewellery, glasses, dentures, watches, 
relays, switches, connectors, PCB's, pens, camera filters, etc. 
The ultrasonic cleaner uses a transducer generator to 
produce millions of activated microscopic cleansing bubbles 
which blows dirt, grease and grime off surfaces, and deep 
into cracks and holes. Includes 3 minute timer 
cat. yh-5400
Catalogue price $199 KK/S'- '

Christmas pricxAM— 

$149
BEAT THAT! «f F

'DESK DATABANK
Will store about 250 x 50 digit name/phone numbers. A 
massive 8K of memory. Easy editing of old information. 
Perfect gift idea,
Cat OM-7296 ■ '
Normally ' ■.-Ti raiufj.. . ..
$5995
ONLY
$49.95^^ES|
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30 Piece Engineer's 
Driver Set
Here's what you get:
• 5 slotted bits 0-1,3-4,5-6,8-10,12
• 5 hex bits 3/32", 5/64", 7/64", 1/8", 9/B4"
• 4 Philips bits No. 0.1,2 & 3

^Australia's Cheapest Telephone Answering 
Machine
Now every home can afford an answering machine
Ths Product ATD brand which utilises the latest technology - records outgoing messages on an IC chip - so it only needs one tape.

• Advanced VOX system that stops reording when incoming caller hangs up
• Flashing LEO that indicates number of messages .

that have been left FS/hlV-O»
• Answers to 2 or 4 rings JM
• Memo record facility
• Messge save option \
• Battery backup to retain your outgoing message

(battery not supplied) J**6*“^- g
• AUSTEL (Telecom) permit A89/18A/0057 ^^^^^^^88j8BBlMr
• 12 month -yesl -12 month warranty
The Reason: These units are importers return stock. They have been returned to ATD by large retailers (who sell them for much 
much more than we are) for any one of a number of small problems. This could be a damaged box. cassette missing no 
instructions or a small fault. ATD have checked every unit to ensure they are 100% and have even guaranteed them for 12 months 
- yes 1 year. So Jaycar customers can purchase a 100% guaranteed answering machine for a fraction of the original price Jaycar 
has even given this product an extended satisfaction guarantee. Buy one and test it for 14 days (21 days mail order) and if you are 
not satisfied for any reason, return ¡t in original condition and we'll refund your money in full (less post charges). You can't lose!

SAVE

SAVE

SAVE

SAVE
$$$^ SAVE 

S$$^

SAVE 
$$$

SAVE 
.$50.

SAVE 
.$20

SAVE 
$20



Cat. PI-6473

I / 4/0 Conf:^ P°Wd(
^nbe

^10
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ECTRONICS JAYCAR 
ECTRONICS JAYCAR

Normally $3
Now ony

$1.50

Normally $6S 
NOW ONLY 
$39

b Size NiCad Sensation
Quality sunrise brand -1

Cat
Normally $6 95 ea

only$4.95 .

ONLY 
$24.95

b" Minstrel Woofer
As used in Minstrel speaker kit ,^ggg2Swi
Power: 40 W RMS
Freq : 55 • 4000 Hz »77
See cat for full specs V %

Cal CW-2113
Normally $26 95

ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRON CSJAYCAR ELECTRON CSJAYCA^ ELECTRON|CSJAYCAR ELECTRONICS JAYCAR
ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELtG^HUN göj u^An n iav^ad

Features a huge 22mm high 8 digit display, solar powered 
and battery back-up. Positive action keys and auto power 
off. Ideal Christmas presenl
Cat. QC-7100

YCAR E L t^HTONICSJ/Y^^^dl^TciHO NIG bJ A Y G A H 
YCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR 
YCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR 
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YCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR 
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TV Game Computer 
Switch

Allows you to easily switch between two inputs to your TV. 
The input can be TV aerial, computer, video game or VCR. 
The output has a small length of coax 
and a 75 ohm standard plug. q ,
Cat. LT-3018 *
Normally $6.95 f IB
Now only$3.95 ty rW

Video lead bargain
PL259 plug > P1259 plug. 2mt long.
Cat AV-6514 BYlVI
Normally $7.95 WFITI
Now only$3.95 10+ $3.50

Machined Aircraft Grade Aluminium 
Flashlight

What an excellent product! It measures 145mm long and 
runs of 2 x AA batteries. It is 70 times brighter than a normal 
torch and the beam is adjustable from spot to beam, and it's 
waterproof and shockproof. Small enough to fit inside a car 
glovebox or handbag. It can also be used as a lantern. A 
spare bulb is supplied and mounts in the torch.
Spare bulbs available for only $1.50 (Cat. ST-3002)
Cat. ST-3000
Normally $9.95 ________________
Now only / ] J
$6.95 (1 L

‘’'¿’arten '°stari “

The Video Technology ‘LESSON ONE- is a much more sensible alternative 
to a computer for children from 4 to 12. It is the most fantastic learning 
aid we have seen for the price. Children are encouraged to learn to 
compose music, spell, learn maths and play strategic games all on their 
own. without supervision! I 
See catalogue for full details.
Cat. XC-3050 HwHlW j

aggylamp Back Again
Cat. SL-2700

_ and24vZ

pi pctRONIC^AYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTHONICSJAYCAH tLtcIHUNICS tctumun» 
.CAR ? iavcÎp P^FCTRON CSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICS ELECTRONI
££ Sn“r ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCAR ELECTRONICSJAYCARELECmONICSELECTR_NI

senio'Ueir>dntSan!i

-A

20 Way Wire Wrap 
Machine Pin IC 
Socket Strips

’Minstrel 2 Way Crossovers
Ref: Silicon Chip Feb ’89
We have a quantity of crossovers left over from our Minstrel 2 
way kits. Power handling: 60 W RMS. X over freq.: 3 Khz 

। See schematic diagram
Cat. CX-2610 (tOR Aa
Normally $39 Now only CO

onlyi 
$299 II The Maggylamp is a widely adjusted

I magnifier with a 12.7cm dia. bi-convex lens
I 4 00 dioptres focal length of 25 4cm. it is ,I essentially a microscope with lighting. '
I Maggylamp has flexible arms for easy
1 positioning Handsome, sturdy construction^^«, 

k assures a lifetime of service.

5-D CELL VERSION
'Big Brother' - 440mm long. Krypton long reach globe which is 
70% brigher than normal globes.
Spare globe supplied.
Extras available (Cat. SL-2716) $1.50 ea
Catalogue price $39.95
NOW ONLY
$29.95
Cat. ST-3025 £TvT=

SAVE
SAVE

SAVE

SAVE

SAVE 
$30

SAVE 
$10

SAVE 
$1.50
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Cat. No

BS-0400
BS-0416

BS-0418

BS-0480
BS-0490
BS-0510

BS-0582
BS-0904

BS-0402

BS-0602
BS-0735

30Wrms
62 5Hz-8000Hz
62.5Hz
3.355314 
0 9291074 
0.7276238 
0.467851

GLASS SHATTER 
DETECTOR

Save

15.00
20.00 
20.00
10.00 
20.00
7.00
10.00 
20.00
10.00 
12.45
9.00

VAS 
Cat. CW-2108

Was

34.95
39.95
44.95
36.95
59.95 
22.95 
29.95
69.50 
32.95 
19.95
27.95

Now 
19.95 
19.95 
24.95 
26.95 
39.95 
15.95 
19.95 
49.50 
22.95 
7.50 
18.95

Power Handling 
Freq. Response 
Resonant Freq.
QMS

Understanding Digital Logic Circuits 

Macintosh Programming Techniques 

Computer Aided Logic Design 

Shortwave Radio Listening 

Musical Applications - Microprocessor 

IC Users Casebook

How to Program & Interface 6800 

Electric Circuits

Video Cameras Theory & Servicing 

Microcomputer for Business Applications 

Antennas for Radio Hams

6" Woofer - 
Polypropylene
This driver incorporates a huge lOoz magnet. 
Cone is white polypropylene which will handle 
the bass without distortion. Suggested boxes: 
sealed enclosure 30 litres, in room response 
flat down to 30Hz, reasonable. Or 20 litres, in 
room response flat down to 60Hz.

ASSORTED LED PACK
Pack of assorted LEDs including round, square, 
rectangular, triangular in different colours 
Cat ZD-1696

Cat. Price $8.95
X’mas Special $6.95

Indoor Wall Mount Piezo’ 
This high quality piezo siren gives a 102d8 SPL 
two toned warbled sound. Ideal for alarms in 
homes and offices as it looks unobtrusive.
DC 6-15V ® 190mA. Size 105 x 105 x 45mm. 
Cat LA-5260

Cat. Price $25.95
X’mas Price $15.95

Normally $29.50 
X’mas SPECIAL
$19.50

DIGITAL THERMOMETER
Measures body temperatures from 32°-43°C. Easy to use. push button to switch on. place 
mouth or under arm and when body temp is reached the unit will 'beep' Don't oav $29 95 
Cat. QM-6300 ___ . _ .___ _

Normally $14.95 _—- _ ■ _
NOW $10.95

Automotive Cord Tester
• find a positive lead under the dash easily • Check the charge in the battery • Check if high 
voltage is present in spark plug leads
Cat QP-2245

Normally $9.95
X’mas Price $6.95 -------------------

Made in OZ. Electronic unit built into a plastic 
case to detect breaking glass. Adjustable 
sensitivity. Easily connected to most car or 
house alarms.
Cat. LA-5065

Normally about $50 WW 
Cat. Price $19.95
.X'mas Price $7.95

Stainless Steel Long
Nose Pliers
Half round smooth gripping jaws perfect for 
adjusting and bending components, picking 
up that dropped nut, etc
Cat. TH-1893

Normally $12.95 mUm
now $9.50

World Time
Pre-programmed with 12* rimes for different 
cities including Tokyo. Hong Kong. Bangkok. 
Sydney. London, Paris, Cairo. Moscow. 
Honolulu. Los Angeles. Chicago. New York and 
one spare zone for another city The times are 
displayed immediately after touching the 
button. Also incorporates a calculator, date and 
alarm function Credit card size 25mm thick. 
"Once one time zone is programmed in the 
other zones are automatically calculated by the

Cat QM-7210 ¿KTCst
Cat. Price $17.95 <4^ 
X’mas Special $14.95

Catch up on some “Electronic Reading 
over the break

........................................ •............ ... "—«Si
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7 Electronic Metronome
Tempo range from 
40 to 208 beats per 
minute. Will give 
an audible 'click' or a y/ 

visual LED flash ; ••
Includes earpiece L'

Requires 9V 216 battery ' 
Cat QM-7240 

Cat. Price 
$39.95
X’mas Price 
$29.95

[POLYSWITCHES
LOW COST SPEAKER
PROTECTION
Simply connect in series with the speaker you 
wish to protect. See catalogue for full details 

RN3410 Tweeter protection in systems 
to 100W

Cat. Price $6.95
NOW $5.50 WlKEF
RN3415 Midrange & woofer protection to
100W ____

Cat. Price $6.95
NOW $5.50
RN3418 2oow system protection

Cat. Price $8.95
NOW $6.95
RN3420 3oow system protection
Cat. Price $12.95
NOW $9.95

24 HOUR CLOCK MOVEMENT W
Ideal for Hams. SWL's, Astronomers. Airlines, Weather and Military personnel Supplied with 
three sets of hands. Requires 1 -AA battery
CatXC-O101

BACKWARD CLOCK MOVEMENT
Great talking point Hours on the clock face should be reversed as the hands go backwards 3
sets of hands. Requires 1-AA battery /
Cat. XC-0102 /

BOTH Normally $14.95 ea / I a I
X’mas Special X t-'-W’ a
$11.95 ea T - n

Save $$$ on all these titles. See 1990/1989 catalogues for full details 
Title

AC/DC Voltcheck Tester
To use simply insert into power point or onto 
points where voltage is present
Measures AC Volts 110 - 380; DC Volts 150 - 500
Cat. QP-2240

Normally $9.95
now $6.95

SAVE

scorto Ttsua

SAVE
SAVE$10
$$$$

SAVE

SAVE
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$7.50
Save

rawMittu ■

A

TÜ-80K

SAVE
$30

SAVE
$60

Cat KA-1731

Credit card size
Cat. QM-7200 SAVE

$5
ON 1989

PRICE

F Voltmeter Probe Kit
to Suit UHF Powermatch
MK2
Refer EA September 1990
Kit includes PC board and all components

Christmas
ATD Waterproof
Cordless
Cat. YT-7070
Normally $299
Christmas price
$239

Personal Databan
Calculator
This personal databank will store your telephone numbers as

more than 100 names and telephone numbers.

ATD
Cord ess
Cat. YT-7066
Normally $179
Christmas pries
$149

and a

JAYCAR

Ref: EA Oct '90 onwards
THE ULTIMATE HI-FI PREAMP
At Last! A totally new design premap to match up to the spectacularly successful Pro-Senes 1 power amp! The Jaycar kit features a
fully punched professionally Australian made cabin

The only front panel control is for volume.

Low Cost Transistor/FET Tester Kit
Ref: EA Dec '90
This kit wi test most discrete semiconductor divices as we as batteries.
The Jaycar kit includes PCB. box. front panel, panel meter an all components

this is it

. ©e®

$32

ro Series II High Performance Stereo Preamp Kit

FEATURES: In line with state-of-the-art design philisophy extraneous control have been eliminated from the signal path. The
design totally avoids the use of screened hook up wire. It is consequently very easy to build. Signal-to-noise performance is
staggen ng - up to 115dB! Max distortion is 0.002%
Inputs for phono, line, CD, etc, abound with the ability to record from source to tape and monitor another source at the same time.

Jaycar colaborated with EA on both the Pro-Senes 1 power amp and this exciting new preamp. Because of this, we are uniquely
qualified to provide you with the best possible kit! As usual, nothing is spared to compromise quality. So if you want the best,

Cat. KA-1730 i

$329

well as being a pocket calculator. The databank has 2k of
memory which is 1,936 characters which will accommodate

Ideal Christmas gift
$34.95

gavcar
1 ELECTRONICS

k HEAD OFFICE
© 115 Parramatta Road Concord 2137
» Telephone (02) 747 2022 FACSIMILE (02)744 0767

SYDNEY-CITY

PARRAMATTA

CONCORD

VISA
HURSTVILLE

117 York St. (02)267 1614-
Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sat 9 -12 
355 Church St (Cnr. Victoria Rd) (02) 683 3377 
Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sat 9 - 4pm
Sunday 10am-4pm
115 Parramatta Rd (02) 745 3077 -
Mon-Fri 8.30 - 5.30 - Sat 9.00 -12
121 Forest Rd (02) 570 7000 -
Mon-Fri 9-5.30 Thurs 8.30 pm - Sat 9 - 4

LOW COST 3-DIGIT 
COUNTER MODULE KIT
Ret Silicon Chip Sept '90
Looking for a cheap module for event counting or to be used 
as part of a larger project? If so. consider this 3-digit counter 
module It uses only two low cost CMOS IC's and can be put 
together in a couple of hours. Buy 2 kits and gang them 
together and get 6 digits and so on!! Short form kit incudes 
PC board and compenents.

Cat KC-5083 $23.95
Remote Control 
Extender Kit for VCR's
Ref: Silicon Chip Sept '90
There's no need to buy a second VCR for the bedroom This 
simple kit will allow you to operate your VCR using its 
remote control from any room in the house. Kit includes all 
standard compenents. PC board and box.

Cat KC-5084 $29.95

Discohght Dimmer Kit
Ref: Silicon Chip Oct 90
This kit enables the Discolight (as described in SC July and August 
1988) to be used simply as a four channel dimmer. Basically you 
can vary the intensity of the light on all Discolight functions, the 
added benefit for this is that 
the light globes will last a 
lot longer which consequently 
saves you money. Kit 
includes PCB, all components 
and hardware.
Cat KC-5085

$39.95

Parramatta now open 
Sunday 10am - 4pm

MERRY CHRISTMAS

HAPPY NEW YEAR
from all at

MAIL ORDERS
P.O. Box 185 Concord 2137 
HOTLINE (02)747 1888 
FOR ORDERS ONLY

TOLLFREE (008)022 888

POST & PACKING MAIL ORDER VIA
$10-$24.99 $ 3.75
$25 - $49.99 $ 4.50 ROAD FREIGHT ANYWHERE
$50 - $99.99 $ 6.50 IN AUSTRALIA (up to 20kg)

OVER$100 $8.00 $13.50

GORE HILL

BURANDA QLD

MELBOURNE-CITY

SPRINGVALE VIC

ADELAIDE S.A.

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799-
- Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm
144 Logan Rd (07) 393 0777 -
Mon-Fri 9-5.30 Thurs 8.30 - Sat 9 -12
Shop 2.45 A'Beckett St City (03) 663 2030
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12
887-889 Springvale Road Mulgrave (03) 547 1022
Nr Cnr. Dandenong Road Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 
190 Wright Street (Cnr Selby Street) (08) 231 7355
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 -12
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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. We therefore cannot accept responsibility, enter into correspondence or provide further information.

Simple RF preamp
This circuit is a wideband receiving 

preamplifier which I have been using 
with ham radio gear and TV sets. It's a 
good circuit to experiment with. These 
days when IC’s do almost everything, 
it’s refreshing to see a simple one tran
sistor circuit providing great perform
ance. On two metres, the prototype cir
cuit provided a gain of 21,5dB!

The voltage gain cannot be accurately 
predicted, but is usually in the range 15 
to 20dB. The circuit is a common emit
ter amplifier, biased to maximise gain.

It is best built on a piece of double 
sided PCB laminate, the bottom being 
used as a ground plane and ‘pads’ cut 
with a knife into the top copper surface 
(carefully)!

The BFR91 must be mounted as close

to the board as possible; drill a hole for 
the transistor body so it will sit flush. 
All components should be soldered di
rectly to the board - no long leads at 
all!

The two diodes at the input are for 
lightning protection. Setting up the cir

cuit is simple - vary the collector resis
tor until the circuit draws around 5mA; 
this leads to low noise operation.

Put in a metal box and that’s it! Fin
ished.

Mr Eades, 
Leura, NSW. $35

Microwatt 
LED flasher

This circuit is an extremely low power 
LED flasher with an average current 
drain of less than lOuA. At least four 
years operation can be expected from a 
single AAA alkaline battery, this time 
being determined not from the capacity 
of the battery, but from its shelf life.

The low current is a result of using 
CMOS, and flashing the LED only once 
every two minutes. This slow flash rate 
is useful for smoke alarms or other bat
tery powered devices, to indicate they
’re still functioning.

The circuit is designed about a low 
frequency oscillator, with a voltage dou
bler to give a bright 3V flash from a sin
gle 1.5 V battery. Although the 74Hc 
family has a minimum guaranteed sup
ply voltage of 2V, this limit is very con
servative, and the circuit works down to 
0.85V.

A 50% duty cycle, two minute oscilla
tor is made from two inverters of a 
74HC04, with the extra inverters in the 
package paralleled for more current 
drive. Two back-to-back lOuF tantalum 
capacitors make up a 5uF non-polarised 
low leakage timing cap. Note that the 
cathodes must be joined together. 
When the output of the 74HC04 is high,

the 220uF charges slowly via the 100k 
resistor. The LED used had a turn on 
voltage of 1.51 volts, so there is only a 
very small leakage current through the 
LED via the 100 ohm and 100k resis
tors.

When the output goes low, both ends 
of the 220uF cap drop by 1.5V, taking 
the negative end of the cap to -1.5V. A 
bright flash results, ending in a pleasant 
fading as the cap is discharged.

The lOOuF 3V tant bypasses the bat
tery as it grows weaker, extending the 
life of the battery.

The flash rate may be increased by 
decreasing the value of the timing caps. 
The 100k resistor should also be re
duced, so that the 220uF cap can still 
charge to close to maximum in the 
shorter time.

Andrew Moorhouse,
Parkville, Vic. $40
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WHY DO. . .
• NEC Australia
• Aerospace Technology of Australia
• Australian Defence Force Academy

- Dept, of Civil Engineering
• Gilbarco Australia Ltd.
. . . . CHOOSE TO USE

Xenon timing light
This circuit enables a xenon discharge 

tube to be used as an ignition timing 
light. The two requirements of such a 
tube are a high DC supply voltage and 
a trigger pulse to start the arc discharge.

The first of these two requirements is 
met by a simple DC-DC step-up config
uration. 12V DC is fed via a pushbutton 
and polarity protection diode to the 
centre tap of the 12V winding of a 12- 
240V transformer (e.g., 2851 type) used 
‘back to front’! A free running multivi
brator switches each end of the winding 
in turn, at a fairly high frequency which 
causes about 320V AC to appear at the 
terminals of the normal 240V winding. 
This voltage is full wave rectified to 
slightly over 500V DC at the luF stor
age capacitor (steady-state conditions).

Valve TV transformer 
provides isolation

A 240:240V isolation transformer is 
essential when servicing live-chassis TV 
sets, but if the only TV service you do 
is on your own set when it fails (hope
fully not often), then you wouldn’t want 
to purchase a commercial transformer. 
They’re too expensive.

Fortunately there is an alternative. 
Many of us have a shelf full of power 
transformers salvaged from old valve 
TV sets. Many of these have a 200- 
210V secondary which used to feed a 
bridge rectifier. This is adequate to sup
ply a load of about 80W, or more if it 
won’t be operated continuously.

The switchmode regulators in modern

The trigger pulse is provided simply 
by a direct connection to the high ten
sion lead of spark plug #1 on the en
gine, using well insulated wire.

Note that although the value of the 
storage capacitor can be increased to 
provide a brighter output, this will be at 
the expense of a lower RPM limit, since 
the larger capacitor will not have the 
time to charge to the required voltage.

The finished timing light was fitted in 
a short length of PVC tubing, making 
sure that all the high voltages were out 
of reach. It has been used on cars and 
motorcycles over several years, without 
trouble.

Olaf Bulenda, (Mn
South Yarra, Vic. Jp4U

sets are quite happy with a 200V sup
ply, but if your transformer has a 
tapped primary, you can move the 
mains down to a lower tap to bring the 
output up close to 240V.

Another possibility is to fit the trans
former permanently inside the TV set, 
if you want to fit audio/video inputs/out- 
puts etc. Some ingenuity and metalwork 
will probably be needed. The 6.3V 
heater winding could then be used to 
power any additional buffers or drivers 
you may require, with a small rectifier 
or voltage doubler.

Experiment with placement, as the 
magnetic field may cause colour prob
lems.

‘Dr Henry Choke’, (FQE
Ringwood, Vic.

..RING AND FIND OUT WHY..
Also available,

- PSPICE -
ANALOGUE SIMULATION from $1290

- ORCAD -
SCHEMATIC STD III $ 995
PCB II $2995

- PROTEL -
SCHEMATIC $ 850
AUTOTRAX $1345
EASYTRAX II $ 320

Also available - GPLOT/PCGERBER/ECAM

RCS Cadcentres
Tel: (03) 499 6404 731 Heidelberg Road.
Fax: (03) 499 7107 Aldington, Victoria 3078

READER INFO NO. 24

A TRIP BACK 
IN TIME!

By popular demand, we’ve 
reprinted our nostalgic look at the 
radio scene in 1927. If you missed 
it the first time, don’t miss it this 
time around...
Available for $5.95 (including 
postage and packing) from 
Electronics Australia Reader 
Services, PO Box 227, Waterloo 
2017.
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Construction Project:

New low-cost tester
for transistors & FETs

This simple transistor tester is capable of checking most discrete semiconductor devices, and is 
particularly suited to testing bipolars and FETs. It’s very easy to build, uses low-cost 
components, and provides an excellent way of becoming familiar with basic device operation.

by ROB EVANS

The basic design of this handy little 
instrument was conceived way back in 
1971 by our current editor Jim Rowe, 
who has some reason to be proud of its 
popularity over the years. The same de
sign was then revamped in 1978 by 
Greg Swain and David Edwards, who 
used a low-cost plastic jiffy box, a small 
PCB and miniature toggle switches - 
the original had used a diecast box, 
‘tagboard’ and slider switches.

Well, the decade clock has more than 
turned, leaving us with higher compo
nent prices and the need for a fresh 
look at this valuable little instrument. 
While the meter movement in particular 
represents the bulk of the tester’s total 
cost, it’s definitely worth retaining in 
the interests of versatility and ease of 
use. A much simpler instrument may be 
produced using an LED to indicate 
when a gain (beta) threshold is reached, 
but many people find such a unit less 
satisfying than one with a meter.

Since the absolute accuracy of the 
meter reading is not really critical - the 
figure is usually relative to another de
vice under test - a much cheaper 
movement can be used, without com
promising the tester’s usefulness. Fortu
nately, a suitable meter is readily avail
able at around half the cost of the 
movement used in the previous design. 
This is a universal ‘signal’ meter with a 
current rating of 250uA, and a 35mm x 
18mm face.

Looking at the design again we also 
found that the three toggle switches 
used in the past design could be re
placed by two multi-pole (PC-mount) 
rotary switches, leaving a couple of 
spare positions for extra features. Not

only is this a slightly cheaper approach 
nowadays, but it allows the printed cir
cuit board (PCB) to mount directly on 
the back of the rotary switches, thereby 
eliminating most of the interwiring re
quired in the older testers.

Taking advantage of the new 
switches, we have also found it possible 
to include two extra features in our new 
tester. These cause a negligible increase 
in the overall cost, and should make the 
unit more convenient to use.

A battery test facility has been added, 
since the battery is contained within the 
case and is quite inaccessable to normal 
testing methods - that is, a multimeter. 
As it happens, the tester’s readings will 
be affected by the state of the battery, 
so it pays to be aware of the its actual 
terminal voltage during testing.

The other new feature is an ‘error 
check’ circuit, which bypasses the meter 

movement and illuminates an indicator 
LED if the circuit current is above 
about 15mA. The motive in this case is 
to reduce the chance of the meter 
pointer slamming into the end-stops - 
which tends to occur if the test clips are 
touched together or the device under 
test is faulty or incorrectly connected. 
The idea is that all connections and ini
tial checks are performed with the 
switch in the ‘error’ position, where the 
LED will indicate an overload. The nor
mal gain checks can then be performed 
with the meter in circuit - that is, the 
10mA and 1mA positions.

In short, our new transistor tester is 
lower in cost, easier to build and offers 
more facilities than the past designs. On 
those grounds, we feel this to be an ef
fective upgrade of a time-proven design.

For those who are not familiar with 
this style of basic checker, the unit sim-
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ply monitors the current through the de
vice under test while applying a known 
current/voltage bias when the ‘gain test’ 
button is pressed. Essentially, this al
lows the user to verify that the device is 
intact, and note its relative gain figure.

As it happens, the tester’s simple de
sign belies the almost countless ways in 
which it may be used to check and un
derstand semiconductor devices. For de
tailed information on how the instru
ment is used, see the ‘Using the tester’ 
section at the end of this article.

Circuit description
The circuit of our new tester is virtu

ally identical to the original 1971 design, 
except for the additional components in
cluded for the battery test and error in
dicator features mentioned above.

Essentially, it consists of a 9V battery 
connected to a pair of test terminals, 
E(D) and C(S), via a meter movement 
- this is arranged to read full scale 
when a current of 1mA flows in the cir
cuit. If we assume for the moment that 
the device under test is a bipolar tran
sistor, and its emitter and collector legs 
are connected to the E and C terminals 
respectively, the meter will directly read 
the device’s collector current (Ic). With 
this basic connection, the reading will in 
fact indicate the transistor's collector
emitter leakage current or Iceo. (For 
most modern silicon bipolars, this will 
be very small if the transistor is OK.)

However when the ‘gain test' button 
is pressed, a known resistance is intro
duced between the C(S) connection and 
the remaining test terminal B(G), which 
connects to the base leg of our test tran

sistor. Therefore a substantially fixed 
and known base current will flow, which 
in turn causes a collector current (and 
meter deflection) dependent upon the 
transistor’s DC current gain (beta).

In the actual circuit (with the switch 
positions as shown) the test current is 
2uA, since the total resistance between 
the collector and base connections is 

A view of the unit with the lid removed. The PCB is held in place by the two 
PC-mount rotary switches, which in turn attach to the front panel.

around 4M ohms (RI + R2 + R3), and 
the applied potential is about 8V. So if 
the transistor has a beta of 500, its col
lector current will be 1mA, causing the 
meter to read full-scale.

When the 10mA range is selected on 
the other hand, SWlc bypasses RI and 
R2 resulting in a base current of lOOuA 
(via R3). In this case the meter is ar-
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ranged for a full-scale reading of 10mA, 
which as you would expect corresponds 
to a device gain of 100 (10mA divided 
by lOOuA).

The meter itself has a full-scale cur
rent rating of 250uA, and is shunted by 
a 180 ohm resistor (R6) to achieve a 
1mA sensitivity, while a further shunt 
resistor (R7) is introduced by SWlb in 
the 10mA range position. In the event 
of a short circuit between the C(S) and 
E(D) terminals, the meter movement is 
protected by the parallel connected 
diode D5, and the series resistor R4 - 
these limit the applied voltage and cur
rent respectively. Also, SWlb applies a 
direct short across the meter when the 
unit is off, which damps the movement’s 
action for maximum protection during 
rough handling - which of course will 
never happen!

The two sets of series-connected \ 
diodes (DI to D4) at the C(S) terminal 
will merely reduce the transistor’s col
lector voltage by around 1.2V, without 
effecting the actual gain figure - note 
that only one set of diodes will be for
ward biased at any time (DI and D2 
with the switch positions shown). How
ever, when a FET device is connected 
to the appropriate terminals - drain to 
E(D), source to C(S) and gate to B(G) 
- the diodes provide a fixed reverse 
bias of 1.2V, available to be applied to 
the gate with respect to the source. 
When the gain test button is pressed, 
the meter will then read the FET’s 
drain to source current for that particu
lar bias voltage.

Again, the FET checks may be per
formed on the 10mA or 1mA range, but

The PCB overlay diagram. Note that the rotary switches have their plastic 
locking pins facing towards the top of the diagram.

Virtually all of the parts mount on a small PCB, which makes the tester very 
easy to build.

since these devices do not draw signifi
cant grid current, the changing series 
grid resistors (as selected by SWlc) will 
have little effect. In the practical sense, 
SW1 simply changes the meter sensi
tivity when testing FETs.

To cover both device polarities, SW2a 
and SW2b reverse the connections of 
the left-hand side of the circuit, where 
the test device is connected. Therefore 
when the PNP (N-channel) position is 
selected as shown in the circuit diagram, 
(conventional) current flows from the 
emitter (drain) connection to the collec

tor (source) terminal and D1/D2. Con
versely when NPN (P-channeJ) is select
ed, current passes through D4/D3 and 
the C(S) terminal to the E(D) connec
tion.

The third (batt test) position of SW1 
simply replaces the device test circuit to 
the left of SW2a and SW2b with a 10k 
resistor. Hence a battery voltage of 9V 
will cause around 0.9mA to flow in the 
circuit, and a meter reading of ‘9’. 
SW2c disconnects the 15 ohm shunt 
resistor if SWlc is in the 10mA posi
tion, thereby maintaining a meter sensi
tivity of 1mA for the battery test func
tion.

When SW1 is in the ‘error’ position, 
the meter is bypassed and QI illumi
nates LED1 if the circuit current is 
above about 15mA. In this case the test 
circuit is energised via SWla, SW2d 
(except in the batt test position), and 
SWlb - rather than via SWla and the 
meter, as in the normal ImA/lOmA 
positions. When the current through the 
circuit reaches 15mA, around 0.6V will 
be dropped across R9 and the base
emitter junction of QI, which is in turn 
biased on. The saturated state of QI il
luminates LED1 via the current limiting 
resistor R8, indicating an error - or 
more correctly, that the current in the 
test circuit is above 15mA.

If the battery test function is selected 
while SW1 is in the error position 
(meter bypassed), SW2d routes the cur
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rent path back through the meter. This 
ensures that the ‘batt test’ position will 
function in all modes of SW1, except 
‘off’.

Construction
As you can see from the associated 

shots of the tester, construction is very 
straightforward. All of the components, 
with the exception of the input sockets, 
pushbutton switch and meter, are 
mounted on a small printed circuit 
board (PCB) which is held in position 
by the two rotary switches.

Commence construction by installing 
all of the lower profile components on 
the PCB, taking care with the orienta
tion of the diodes and the transistor - 
refer to the component overlay diagram 
at all times. Don’t solder the LED in 
position at this stage, since its height 
above the PCB is determined by the 
front panel position.

Check that the two rotary switches 
are configured for the correct number 
of positions (three for SW1, four for 
SW2), and push their bodies firmly onto 
the PCB with the plastic locking pins at 
the top, as shown in the component 
overlay. Solder the switches in place, 
and trim off the locking pins so as to 
provide an even surface for the front 
panel. Next connect the meter, pushbut
ton switch, input sockets and power 
socket to the PCB via short lengths of 
hookup wire, and install (but don’t sol
der) the LED.

Mount the various components onto 
the front panel, with the rotary switch/- 
PCB assembly installed last. We simply 
glued the meter in place with a silicone 
sealant. Arrange the body of the LED 
to protrude slightly above the front 
panel, through its mounting hole, and 
solder the legs in place.

Then connect the battery clip lead to 

the external power socket terminals 
(while double checking the polarity), 
and install a 216-type 9V battery. The 
battery can simply lie in the bottom of 
the box; however it should be covered 
with an insulating material to prevent 
the body contacting the PCB - we 
found the plastic section of the battery’s 
original ‘bubble’ packaging to be quite 
suitable for this purpose.

Finally, screw the complete unit into 
the case, attach the knobs and you’re 
ready to start testing.

Using the tester
Operating the checker when it is com

pleted should present few problems, 
since the front panel labelling clearly 
shows the unit’s various functions. The 
error facility is particularly useful when 
the polarity or connections of a transis
tor are unknown.

The circuitry of the checker is such 
that an incorrect setting of the polarity 
switch, or an wrongly connected transis
tor is unlikely to cause damage to the 
device or the checker. This is particu
larly true in the error test position 
(since the meter is disconnected), which 
should always be selected first.

To check an unknown bipolar transis
tor for example, first connect the test
er’s C(S) and E(D) terminals to any two 
of the device’s legs. Select the ‘error 
check’ function and try both the NPN 
(P-ch) and PNP (N-ch) positions. If the 
error LED illuminates on both, repeat 
the test with a different pair of legs - 
in fact, there are only three possible 
combinations (the polarity is not impor
tant at this stage).

Once you have found a configuration 
where the LED does not light when ei
ther NPN or PNP is selected, you have 
identified the device’s collector and 
emitter leads. Next, connect the remain

ing leg to the tester’s B(G) terminal, 
and switch to the 10mA position. If the 
meter shows a reading, switch the tester 
to the other polarity (NPN or PNP) and 
press the gain test button - the meter 
should then show the transistor’s gain. 
If not, swap the collector and emitter 
connections and try again. While the 
above method may sound a little pro
tracted on paper, in practice an un
known transistor can be checked in a 
very short time.

Once a device is connected correctly, 
you have the choice of the 10mA or 
1mA range, which will often provide 
different gain readings. Most current 
low-power silicon transistors for exam
ple tend to show a relatively low read
ing (less than 100) on the 10mA range, 
yet indicate a beta of many hundreds on 
the 1mA setting - the appropriate 
range really depends on the transistor’s 
final use.

Silicon power transistors, on the other 
hand, tend to show a more realistic gain 
figure on the 10mA range - ideally, the 
gain of these devices should be checked 
on a dedicated power transistor tester, 
such as the unit presented in the May 
1988 issue of Electronics Australia.

When the test button is not activated, 
the meter is in fact reading the device’s 
leakage current. In the case of a bipolar 
transistor, this as noted earlier is. the 
leakage saturation current or Iceo - the 
collector-emitter current which flows 
when the base is left unconnected. With 
a good silicon device it should be very 
low.

The test for Iceo is a good prelimi
nary check, since there are few faults in 
bipolar transistors which do not cause a 
significant increase in this leakage cur
rent. In fact those few faults which 
don’t show up in this test will generally 
make themselves quite apparent in the 

A side view of the completed assembly. Make sure that the banana socket terminals don't contact any component leas 
on the PCB.
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gain test. For example, an open circuit 
in the base, collector or emitter lead 
will not produce a high Iceo, yet will re
sult in a gain reading of zero.

In general, you will find that the Iceo 
of most healthy (silicon) bipolar transis
tors is so low that there will no notice
able meter deflection during the test, 
even on the 1mA range. However tem
perature will play a part, since the Iceo 
of silicon devices will roughly double for 
every 5°C rise in temperature. Also, the 
Iceo of a device is roughly proportional 
to its gain, so this should be taken into 
account.

For FETs, the checker first measures 
the zero-bias channel current Idss - the 
current which flows between the drain 
and source when the gate is either left 
open-circuited or connected to the 
source. Pushing the gain test button 
then applies a reverse gate bias of about 
1.2V, and the effect of reducing the 
drain-source current may be seen. This 
gives a measure of the device transcon-

PARTS LIST

1 Plastic jiffy box, 130 x 68 x 
41mm

1 PCB, 55 x 72mm, code 
90tfc10

1 3-pole 4 position rotary 
switch

1 4-pole 3 position rotary 
switch

1 Momentary action pushbutton 
switch

1 250uA/650ohm 'signal' meter 
3 Banana sockets
1 9V (216-type) battery clip
1 Panel-mount switching power 

socket
2 Small knobs

Resistors
All 1/4W, 5% unless noted: 1 x 
15 ohms, 1 x 39 ohms, 1 x 180 
ohms, 1 x 220 ohms, 1 x 680 
ohms, 1 x 10k, 1 x 82k, 1 x 220k, 
1 x 3.9M

Semiconductors
1 BC547 (or similar) NPN 

transistor
1 5mm red LED
5 1N914 (or similar) silicon 

diodes

Miscellaneous
Light-duty hookup wire, solder, 
etc.

A full size reproduction of the PCB artwork for those who wish to make their 
own.

ductance (gm). The transconductance is 
not indicated directly, but may be read
ily calculated by dividing the observed 
drop in channel current by 1.2.

The test for Idss is a very useful one 
for checking FETs, as Idss is one of the 
main parameters which determine the 
DC behaviour of a FET in most cir
cuits. It is also a parameter which varies 
quite significantly among currently 
available devices, and is therefore an 
important one to be taken into account 
when selecting or matching FETs. The 
transconductance check is also a very 
useful test, both for straightforward 
‘good-bad’ testing, and for selection and 
matching.

As for the bipolar transistor tests, the 
FET tests may be performed on either 
the 10mA or 1mA current ranges. With 
most FETs the 10mA range will be the 
more appropriate, as most of the de
vices currently available have an Idss 
falling within the ImA-lOmA range. 
However the 1mA range may be useful 
for checking devices with a very low 

B(G) E(D)

gain test EA Transistor Tester
The front panel artwork includes the meter range for each of the tester’s main 
functions.

Idss, and/or a high transconductance. In 
fact, a FET with an Idss figure ap
proaching 10mA may be of limited use 
in most practical circuits.

With FETs an incorrect polarity set
ting generally does not show up on the 
Idss test, because the channel of most 
FET devices is symmetrical and con
ducts equally in either direction. How
ever, incorrect polarity will immediately 
show up when the ‘gain test’ button is 
pressed - the meter reading will in
crease rather than decrease, revealing 
that the gate is being forward-biased in
stead of reverse-biased. This effect 
should always be taken as a sign that 
the polarity switch has been set to the 
incorrect position.

It’s very easy to check diodes on the 
tester, both for the reverse leakage cur
rent Ir and forward conduction. Simply 
switch the tester to the error function, 
connect the diode to the C(S) and E(D) 
terminals and try both positions of the 
NPN/PNP switch. In one position the 
error LED will illuminate, indicating
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the correct polarity for forward conduc
tion. Then select the opposing polarity 
and either the 10mA or 1mA current 
range, where the meter reading will 
then show the diode’s reverse leakage 
current.

LEDs may be tested in a similar man
ner. However in this case, both the 
error LED and the LED under test will 
illuminate to show forward conduction. 
The actual test current will be a little 
less than 30mA, giving a good indica
tion of the colour and brilliance of the 
LED under test (at this current).

Although the checker has basically 
been designed to test bipolars, FETs 
and diodes, it can be used to test vari
ous other devices if a little ingenuity is 
used. It is possible to test sensitive low 
power SCRs, for example, by connect
ing them to the checker as for an NPN 
transistor (anode corresponding to col
lector, cathode to emitter and gate to 
base), and noting if the device triggers 
into conduction when current is applied 
to the gate via the gain test button.

Higher power SCRs may be tested in 
a similar fashion, but in this case an ex
ternal resistor may have to be con
nected between the anode and gate to 
provide sufficient triggering current to 
initiate conduction.

Programmable unijunctions or ‘PUTs’ 
may be checked in much the same way 
as low power SCRs, but with the anode 
and cathode reversed so that they corre
spond respectively to the emitter and 
collector of a bipolar. The polarity 
switch in this case should be set to the 
‘PNP’ position.

Other devices may be checked by 
analysing the action of the checker’s cir
cuit, and a little experimentation. 
Remember that when the circuit is 
switched to the ‘NPN’ position, a posi
tive potential (in a relative sense) is ap
plied to the C(S) terminal - conversely, 
‘PNP’ switches positive to the E(D) 
connection. In both cases, the gain test 
switch introduces resistance between the 
C(S) and B(G) terminals.

As a final point, keep in mind that 
the battery voltage will determine the 
current through the test circuit, and 
therefore has an effect on the final gain 
reading. While the change should be in
significant during a consecutive series of 
tests, it’s a good idea to activate the 
battery test facility when you first com
mence testing. Also, when using the ex
ternal power facility, make sure that the 
plugpack or power supply used matches 
the polarity of the tester’s power socket, 
and its output voltage is not too high — 
that is, an off-scale reading when ‘batt 
test’ is selected. ®

WORLDWIDE
. . . the choice is crystal clear when you

“THE AUSTRALIAN COMPANY” — the choice is crystal clear

Hy-Q International
Be it a Jumbo Jet or a local courier Hy-Q appreciate th 
stand down time represents lost revenue — so we ha' 
tailored our operation for efficient, fast service as a worl 
leader in crystal technology with our bases on foe 
continents. . . in Australia, Singapore, Great Britain. USX 
.. we have the resources and technology tc 

unequivocally guarantee our quality and service. 
Hy-Q also manufacture and stock Crystal Filters. Dil 
Oscillators. MPU Crystals, Clock Crystals, SPXO and 
TCXO Oscillators etc.
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READER INFO NO. 21

SPECIAL FREE PCB 
OFFER TO

EA READERS:
As a special Christmas/New Year offer to ‘Electronics 
Australia’ readers, long-time advertiser and printed board 
manufacturer RCS Radio is offering no less than 500 FREE 
etched and drilled PC boards for our new Transistor & FET 
Tester project. These will go to the first 500 readers (one only 
per reader) who send a self-addressed letter-size envelope, 
with sufficient stamps to cover return postage, to:

‘EA/RCS Radio Free PCB Offer’
c/- RCS Radio Pty Ltd,
651 Forest Road, 
Bexley NSW 2207.

NOTE: This offer applies only until 500 boards have been 
supplied — so be quick! Free boards will only be supplied by 
mail; normal prices will apply forthose supplied over counter.
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Construction kit review:

AT&M'S V23/RS-232
'radio modem' kit
When Australian Test & Measurement came up with a low-cost ‘V23 radio modem’ module kit 
to allow linking up its ATM 22 and ATM23 16-channel multiplex controllers via radio 
transceivers, they made many customers happy. But others immediately became jealous - 
because they wanted to use the same modem to link computers and other equipment with 
RS-232 serial ports. So now AT&M has produced a matching second module, adapting the 
modem for RS-232 use...

by JIM ROWE

Increasingly, radio links are being 
used to convey digital data between 
computers, controllers, remote sensing 
units and remotely controlled equip
ment. It isn’t always feasible to link up 
every part of a distributed digital system 
via dedicated physical wiring, or even 
‘as needed’ via Telecom’s PSTN (public 
switched telephone network). A pair of 
transceivers and antennas working on a 
suitable band can often provide a practi

cal, reliable and cost-effective 
alternative.

In response to many requests from 
customers for low-cost modem kits to 
use with their ATM22 16-channel multi
plexing remote control module and 
matching ATM23 16-channel decoder 
module, Clive Chamberlain and his 
crew at Australian Test & Measurement 
came up with the ATM25 modem mod
ule kit. This is essentially a simplex 

modem, based on the CCITT ‘V23’ 
standard originally developed for 1200- 
baud communications over the PSTN, 
but designed specifically for use with 
virtually any standard radio transceivers 
providing a normal ‘speech’ audio band
pass characteristic.

The basic ATM25 module is a single 
PCB which was designed originally to 
plug directly into the top of either the 
ATM22 or ATM23 module boards. The

T^S'LCUit schematic for the basic ATM25 radio modem module. At its heart is a Texas Instruments TCM3105 
which does Mat pt th. work; m Lm58 „ual op.amp prorldes bd^ng ander^s TCM3,M
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The complete modem electronics, 
with the ATM25 atop the ATM31. 
They’re shown here about twice 
actual size.

plug and socket system used automati
cally configures the ATM25 for 1200bps 
data transmission when plugged into the 
ATM22, or for reception when plugged 
into the ATM23. The digital data is 
converted into audio FSK (frequency
shift keying) tones at 1300Hz and 
2100Hz, which are essentially pure sine
waves and thus very suitable for trans
mission within the usual bandwidth of 
radio transceivers.

The module is provided with adjust
ments so that its transmit audio output 
level can be set for correct operation 
with either a high level ‘line’ input to a 
modulator, or a low level transceiver 
‘mike’ input. Similarly the receive cir
cuitry incorporates a simple but effec
tive compressor circuit, which allows it 
to accept virtually any audio input from 
20mV to 20V peak to peak - making it 
suitable for connection to a speaker out
put, a headphones output, a tape 
recording output or even a direct con
nection from a low-level detector 
circuit.

I gather that the ATM25 works very 
well with the ATM22/23 combination, 
and quite a few of them are now in use 
providing reliable radio data links. 
However Clive Chamberlain tells me 
that no sooner had the ATM25 been 
announced, he began to get requests for 
an interface to allow it to be used not 
just with the ATM22/23, but more gen
erally with personal computers and 
other gear provided with standard RS- 
232C serial ports.

The new ATM31 module has been 
produced to achieve just that. It mates 
with the ATM25 with the same plug 

and socket system, and provides it with 
a standard 9-pin ‘short’ RS-232C inter
face as used on many current PC’s. At 
the same time it also allows the ATM25 
to be switched between transmit and re
ceive modes under software control, via 
either the RTS (pin 7) or DTR (pin 4) 
RS-232C control lines.

So the combination of the ATM25 
and ATM31 boards makes a neat little 
‘radio data modem’, for general use 
with RS-232C gear. And it’s all very 
easy to put together and get going, as 
you’ll see.

How it all works
At the heart of the ATM25 modem 

module is the Texas Instruments 
TCM3105 chip. This provides virtually 
all of the circuitry for a complete FSK. 
data modem on a single silicon-gate 
CMOS chip, operating from a single 
+5V supply. The ATM25 schematic is 
shown in Fig.l.

Inside the TCM3105 is a programma
ble frequency synthesiser, capable of 
producing the correct audio tones for 
transmission according to either the 
CCITT V23 or Bell 202 (US) standards, 
from the on-chip crystal oscillator. A 
switched-capacitor low-pass filter limits 
the harmonics and switching noise con
tent of the output, while an inbuilt ana
log low-pass filter removes harmonics 
due to the transmit filter clock. The 
only external components required for 
this section of the device are a common 
‘PAL colour’ 4.433MHz crystal (XI) 
and a pair of capacitors (Cl, C2). Digi
tal data for transmission is fed to the 
chip via pin 14 (TXD), while the audio 

output tones appear at pin 11 (TXA).
As for transmission, the receive sec

tion of the TCM3105 has circuitry to re
ceive and demodulate audio tones for a 
variety of baud rates corresponding to 
either the CCITT V23 or Bell 202 
standards. The circuitry again uses both 
analog and switched-capacitor filtering, 
and contains a group-delay equaliser to 
correct phase distortion, AGC (auto
matic gain control) to compensate for 
signal level changes, carrier detect level 
adjustment and bias distortion adjust
ment, to give the lowest possible bit 
error rate.

The incoming received FSK audio en
ters the chip via pin 4 (RXA), with the 
demodulated data emerging at pin 8 
(RXD). A ‘carrier detect’ output signal 
is also produced, emerging from pin 3 
(CDT). The only external components 
needed are the R1/R2 divider, which 
sets the receive comparator bias level, 
and R3/R4 which sets the carrier detect 
comparator threshold.

Pins 5 (TRS), 13 (TXR1) and 12 
(TXR2) control the mode in which the 
TCM3105 operates. In the ATM25 pin 
5 is tied to +5V, while pins 12 and 13 
are used to switch the device between 
its transmit and receive modes. This is 
achieved by pulling them high via R7, 
with diode DI used to pull them low via 
the ‘76K’ input (pin 16 of K2) when de
sired. The TCM3105 is in receive mode 
with pins 12 and 13 high, but switched 
to transmit mode when DI pulls them 
low.

(Incidentally, using pins 12 and 13 in 
this way for transmit/receive switching is 
slightly unorthodox. Strictly speaking
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Radio modem kit
the correct combination of logic levels on TRS, TXR1 and 
TXR2 for CCITT V23 reception is LHL, not HHH - which 
actually produces Bell 202 simplex reception mode. However 
as the frequencies used for Bell 202 'main channel’ communi
cation at 1200bps are 1200Hz (M) and 2200Hz (S), slightly 
wider than the 1300Hz (M) and 2100Hz (S) used for V23, 
this works out quite happily.)

For transmission, the sinewave tones from the TCM3105 
are coupled via C3 to the attenuator consisting of either R6 
or R5 (as selected by LKI) in series with 20k pot RV1, to 
give either IV or 50mV maximum output as desired. The sig
nals from RV1 are then buffered by op-amp U2:B (half an 
LM358), configured as a non-inverting amplifier. The output 
from U2 is then capacitively coupled out to the transmitter 
by C8.

During reception, the incoming two-tone sinewave audio 
from the radio receiver is applied to a compressor circuit 
configured around U2:A, to accommodate a wide range of 
possible signal amplitudes — and variations due to fading, 
etc.

CIO is a coupling capacitor, to isolate any DC potential 
which may exist on the incoming audio. The signal is then 
applied to the positive input of U2:A, which is configured as 
a peak detector with D6 and C12 producing a DC level 
which is equal to the peak value of the incoming audio. D2, 
D3 and their associated resistors provide a reference bias for 
U2:A, and also provide some pre-detection of negative signal 
peaks to ensure better operation.

The resulting DC from the detector is then applied to R12, 
in series with D4 and D5. The diodes exhibit a resistance 
which is inversely proportional to the current passed through 
them via R12. The higher the audio voltage, the greater the 
current through the diodes and the lower their resistance. 
R13 forms a potential divider in series with this diode ‘resis
tor’, and the nett result is the higher the input signal, the 
higher the attenuation and the lower the proportion passed 
to the modem chip.

In practice, with an input varying from 20mV to 20V peak- 
to-peak, the output fed to the TCM3105 only varies from 
20mV to about 80mV p-p. The compressed output is AC 
coupled to the RXA (Receive audio) input of the TCM3105 
via C7.

So much for the ATM25 module, which interfaces with the 
audio input and output of the radio transceiver and provides 
what is essentially a data comms interface with ‘TTL’ logic 
levels, at K2 bus pins 19 (Transmit data), 20 (Receive data), 
16 (Transmit/Receive control) and KI bus pin 6 (Carrier de
tect). Now for the new ATM31 module, which transforms 
this TTL interface into one suitable for connection to a nor
mal RS-232C comms port.

The ATM31 schematic is shown in Fig.2. It’s really quite 
straightforward, with UI (a TSC232) providing virtually all 
of the TTL/RS-232 and vice-versa interfacing for the four 
data/control lines. The TSC232 provides two RS-232/TTL 
buffers, used here for Transmit data and Tx/Rx control; and 
two TTL/RS-232 buffers, used here for Receive data and 
Carrier detect signalling. It also includes internal circuitry to 
generate +10V and -10V supply lines from a single +5V 
supply, to produce RS-232C output signals with the correct 
bipolar characteristics. The + 10V output from pin 2 is also 
used as a pullup source, for the RS-232C DSR’ and ‘CTS’ 
lines (K2 pins 6, 8), via resistors R2 and Rl.

As noted earlier, provision is made for software control of 
transmit/receive switching, via either the ‘DTR’ or ‘RTS’
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Top view of the ATM31 interface board, with the audio, 
RS-232 and power connectors along the bottom (rear) 
and the four indicator LEDs along the top (front).

Here’s a similar view of the ATM25 board, again sitting 
atop the other module. Link LK1 and pot VR1 are used to 
set transmit audio level.

And finally, a rear view of the modem assembly.



Here’s an overlay diagram for the ATM25 board, showing 
clearly where everything goes. The crystal is held in 
position with some double-sided tape.

Fig.2: The circuit schematic for the ATM31 interface 
module. It’s again very straightforward, taking advantage 
of the TSC232 chip.

lines (K2 pins 4, 7) as required to suit the host computer’s 
comms software. This is achieved by linking either 1-2 or 3-4 
on the header link block connected to pin 13 of the TSC232.

The other main chip on the ATM31 is U2, a 74HC14 hex 
Schmitt inverter, which is basically used as a set of buffers to 
drive four status LEDs. U2:A drives LED D2 for Carrier de
tect indication, U2:B drives D3 for Tx/Rx mode indication 
(with U2:F being used here to achieve the correct drive po
larity), U2:C is used to drive D4 to allow monitoring of Re
ceive data, and finally U2:D drive D5 for monitoring Trans
mit data.

The only other chip on the ATM 13 is a 7805 regulator 
(U3), used to provide a stable +5V supply for both the 
ATM31 and ATM25 modules. U3 accepts unregulated input 
from any standard ‘plug pack’ DC supply, with an output of 
between about 9V and 14V. Series diode DI is used to pro
tect against accidental polarity reversals.

That’s about it for the ATM31. As you can see the trans
mit and receive audio from the ATM25 are simply passed 
straight through, with the new module merely providing a 
pair of RCA connectors (K5, K6) which are connected to the 
TX and Rx lines from the ATM25 (K4 pins 12, 14).

Trying them out
AT&M sent us kits for two pairs of ATM25 and ATM31 

modules, so that we could try them out.
Both the ATM25 and ATM31 modules went together quite 

easily, following the instructions which accompany the kits. 
AT&M’s PC boards are nicely finished, with silk-screened 
overlays which indicate clearly where everything goes.

The only thing we had to watch was soldering the ‘top’ 
side of some of the component leads. Both boards are dou
ble-sided, but for economy are not provided with plated- 
through holes - so that certain leads must be soldered on 
both top and bottom, to perform through-board links. The 
need to do this is covered in AT&M’s instructions, but you 
still have to be careful.

In the case of the ATM31 module all of the connectors fit 
on the PCB itself, with the RCA connectors, DB9 socket 
and DC input connector all along the rear. The two 10-way 
sockets into which the ATM25 module plugs are in the cen
tre sides of the board, with the indicator LEDs along the 
front. This allows the two modules to mate together and 
form a neat and compact assembly - which also fits into one 
of AT&M’s elegant little HWK/UB70 extruded aluminium 
packaging kits, if you wish.

Both module assemblies seemed to work nicely when we 
powered them up, and produced the expected 1300Hz or 
2100Hz sinewaves for either ‘mark’ or ‘space’ respectively, in 
transmit mode.

We didn’t have ready access to a pair of transceivers, so 
we did the next best thing; hooking the two modems togeth
er, via a pair of RCA-RCA cables. Each modem was con
nected to a PC, and both PC’s were running compatible 
comms programs. In fact they were both running the Austra
lian package Supercom 2, which we’ve found very reliable 
and easy to use.

Toggling each modem back and forth between receive and 
transmit mode was achieved from each PC’s keyboard, using 
Supercom's ‘CONnect to Line’ and ‘Disconnect Line’ menu 
commands. These effectively toggle the DTR control line, on 
pin 4 of the serial port’s DB-9 connector, so it was merely 
necessary to have each ATM31 link set to the 1-2 position, 
to achieve the right software control.

Using the ‘X-modem’ error-correcting protocol, we were 
able to transfer files of about 10k bytes very happily between 

Continued on page 121
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PHONEORDER TOLL FREE ALTRONICS 008 999 007
SUMMER IS COMING! 

AND CHRISTMAS IS ON THE WAY. 
LOOK AT THESE SUPER SPECIALS!

Zero

NEW FOR
CHRISTMAS

This popular 3.5 digit 
Multimeter is simplicity 
Itself. Full autoranging on 
voltage and resistance 
measurements, and safe to 
use. The large LCD digits 
make taking measure
ments quick and offlclenl.

Another Altronics Price Breakthrough 
Great For The Christmas Stocking!

Output Attenuator: 2 Position OdB and 
20dB with Fine Adjust Control
Output Impedance 6000
Sinewave: 1.2V RMS Max (No Load)
Squarewave: 8V PTP Max (On Load)
Sync Pulse: 1 2V RMS (No Load) 
Impedance: 1KO

Compact Size: 820 x210 x 21mm 
Battery Indicator

• Diode Test • Continuity Test With Buzzer
• Transistor Test (hFE)

• 3.5 Digit LCD • Tiltstand on Desktop 
• DC Voltage 5 Ranges 100uV to 1000V 
• DC Current 6 Ranges 100nA to 20A 
• AC Voltage 5 Ranges 100uV to 750V 
• AC Current 6 Ranges 100nA to 20A 
• Resistance 7 Ranges 100mO to 200MO 
• Input Impedance 10MQ
• Capacitance 5 Ranges lpF to 20uF
• Inductance 5 Ranges 1uH to 20H

4.5“ Mirrored Scale. Knife Edged Pointer 
AC/DC Vohage; 7 Ranges 0.3 to 1200V 
Input Impedance; AC 1MO, DC 10MO 
AC/DC Current; 6 Ranges 0.01 uA to 12A 
Peak-to-Peak Scale
Centre Zero Scale
Overload Protection

Great New Digital Multimeter With 
Bar Graph Display

This trully fantastic bench Digital Multimeter ♦ LCR, with 
capacitance and Inductance ranges, enables you to test t 
wide variety of components. Indlspenslble for the design 
engineer, technician and enthusiast alike.

Jack O'Donnell 
Managing Director

Q 1050 Multimeter $99.00

At Last! A True Rms Analog Digital Multimeter 
At A Very Competitive Price

A Great New Instrument Which 
Combines Digital Ease With Analogue

__  Sensitivity.

This Month 
Each Meter 
Comes With 

Free Carrying 
Case Worth

• 3.5 Digit LCD • Bar 
Graph Display • 
Continuity Check With 
Buzzer • Tilt Stand on 
Desktop • Data Hold 
Function • Minus 
Memory to Nullify • DC 
Volt/AC Volt, 1OOuV- 
1000V« 10MQ Input 
Impedance • Low 
Battery Indicator • 
Sample Rate Twice Per 
Second • DC/AC 
Current 100uA-10A • 
Resistance: 0 1 il to 
20Mil • Transistor Gain 
hFE • Diode Checker

Q 1062 
Multimeter 

$149.00

Q 1054 Multimeter $39.95
Q 1057 Carry Case $12.50

Includes 
Deluxe

Carrying 
Case

• True AMS AC • dB Meier -45dB to + SOdB • 10MO Input 
Impedance • 3.5 Digual Display • 4 5" Analog Meter • DC VM
AC Volt tOOuV-tOCOV • DC Amp/AC Amp 0.01uA-1 OA
• Resistance O tn-aOMQ • Diode Check • Coibnuity Check with 
Buzzer • Autometic Polarity Reversal • Low Battery Indcalor

New Product!
Q 1090 Multimeter $199.50

Save 
$12.50

The Q 1050 Breaks New Ground For 
An Advanced, Precision Analogue 
Meter Of This Quality Below $100.00

Laboratory Quality Electronic 
FET Volt/Ohm Meter with Center

Terrific New 18 Range 
Digital Multimeter
From World Famous 
Labtech Instruments
* 3.5 Digit LCD * Compact Design 128 x 75 x 
24mm * DC Voltage 5 Ranges; 100uV to 
1000V * Input Impedance: 1 Mil * DC Current 6 
Ranges; 0.1 uA to 10A * Overload Protection * 
Resistance Measurement 5 Ranges; 0.10 to 
2000kil

Pocket Sized Sine/Square 
Signal Generator 01542
‘ Frequency Range: 20Hz to 150 KHz.

Times 1 ; 20Hz to 1 5KHz. ^7*7 •\J\J
Times 100; 2KHz to 150KHz.

23 Position Pre-selected Range Switch 
*Slne/Square Wave Output

Pocket Size 
Autoranging 
Multimeter 
• 3 5 Digit LCD 
* Automatic Ranging
• DC Voltage. 10OuV to 750V > 4®*-;
• AC Voltage; 1 mV to 500V
* Resistance. 2000 to 20MO «I
• Continuity Tester
* Comes in Folding Wallet

O1060 $65.00
Fantastic for the glovebox, toolkit and, 
of course, your top pocket. Excellent 
for mobile field work. A great gift idea 
for your budding genius student.

Tuck This Fantastic Sine/Square 

Wave Osullator Into Your Toolbox 

Q 1544 Carry Case $12.50

Just Arrived!
Great New Inductance 

Capacitance Digital 
Multimeter

New This
Month! .. J

Q 1078 Multimeter

$119.00
a 1076 Carry Case S12.50 Q 1077 Holster Holder $12.50

PHONEORDER TOLL FREE ALTRONICS 0 999 007

MONITOR 
THESE METER 

SPECIALS FOR 
CHRISTMAS!



PHONEORDER TOLL FREE ALTRONICS 999 007
aS«ncSI«^dIGH TECH c°"Wnv Collapse 

this month .¿-gr2 Brings Fantastic Bargains 
for the Electronic Enthusiast

* "Viatel" (now "Discovery") 

SENSATION!

UNBELIEVABLE 
VALUE!

Around $250.00 
value for as low 

as $24.00!

Telecom "DISCOVERY" is a sophisticated information service whereby 
subscribers may access essential business and leisure information and 

transaction services. With the "VIATEL" Videotex Modem Decoder and your own TV 
receiver or computer monitor, you can look up any telephone number in Australia via 
the electronic white and yellow pages; connect up to news services; check airline 
schedules; pay bills or go shopping. You can even go to the bank without leaving the 
comfort of your own home. At the push of a button, you can check the weather or 
place a bet.

Altronics has recently purchased this quality stock from the 
liquidator of DTX AUSTRALIA LTD.
You can use this equipment to gain limited access to the "Viatel" information 
system. Each unit contains a Telecom approved modem and information decoding 
circuits. The single PCB is a goldmine of quality components for the enthusiast, 
including the fantastically valuabl. SAA 5020 AND SAA 5050 chips.

ALL STOCK Videotext PCB
BRAND NEW (Size 360mm x fsomm)

PREMIUM QUALITY
INDIVIDUALLY TESTED

BY THE
MANUFACTURER

(in our rush to get this 
amazing SCOOP 

PURCHASE to you we have 
not had time to check each 

unit so we cannot offer 
any warranty)

Worth well over
"VIATEL" - Naw known as 

"DISCOVERY" 
What is "DISCOVERY"?

$150.00 for the 
value of the "bits" alone
Look at this list of 
component parts! VIATEL VIDEOTEX MODEM DECODER
• Mains Transformer - 240-9/15/24V 300mA
• Line Isolation Transformer - Telecom 
approved 600/600 Ohm or 600/150 Ohm 
impedance.
• Video/RF Modulator (Channel 0)
• Low profile 12V 5A SPDT Relay
• Capacitor - 2.0uF 440V AC
• Crystals - 6MHz and 4.43MHz
• TTL, CMOS, Linear and LSI ICs - SAA 5020, 
SAA 5050, 2516 and many more
• Voltage regulators • Bridge rectifiers • 
Trimpots and capacitors • Filter capacitors • 
Flatpack heatsink I Plus much, much more!

Four models to choose from; Each with a numeric keypad.
1 to 5 
each

6 or more 
each

X 1000 WITH RF OUTPUT $29.95 $23.95

X 1002 WITH RF OUTPUT AND TELEPHONE HANDSET $34.95 $27.95

X 1004
X 1006

WITH RF AND RGB VIDEO OUTPUT 
WITH RF AND RGB VIDEO OUTPUT

$34.95 $27.95

* “Viatel”
AND TELEPHONE HANDSET 

is now “Discovery 40/80”

$39.95 $31.95

PHONEORDER TOLL FREE ALTRONICS 999 007
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»quare wave output and output metering.

Passive Infra Red Movement Detector

s 5301 This month $79.00

AVIATION 
HEADPHONES

$100 
FREE 

BONUS 
OFFER

Q 0155 LABTECH «Wg 
DUAL TRACE
OSCILLOSCOPE COMPLETE 
WITH TWO 10:1 PROBE 
KITS ONLY $799.00 
NORMALLY $899.00

120db. Handy bracket for 
wall mounting etc. 12V 
300mA.

SAVE 
$50.00 
Normally 
$155 This 

month 
only 

$105.00

High Energy 
Siren with 

Swivel Bracket
Absolutely ear splitting SPL

Dual tracking ± 50V power supply (s i^n chip April s»)

S5177 $29.95

THIS MONTH 
ONLY 

$139.95 
Save 

$20.0° J
M Now! I

Features: Component Tester. Wide bandwidth and high sensitivity. Very low power consumption. 
High sensitivity X-Y mode. Z axis (intensity modulation). Front panel electrical trace rotator. 
Regulated power supply circuit for accuracy.
Description: This model is a dual trace 20MHz Oscilloscope using a high brightness CRT. The 
vertical amplifiers have high sensitivity of 5mV/div and a frequency characteristic response with 
smooth roll off exceeding 20MHz. The highest triggering sweep speed is 0.2uSec/div. For 
component tests, a special circuit is designed, with which a single component or components in or 
out of actual circuit board can be easily tested, requiring no power to drive the circuit. The display 
shows fault of component value, characteristics of component, and half-dead components under 

dynamic test. _________________________

Uniden 27 MHz 
40 Channel 
Hand-Held 
Transceiver
The Uniden 27 MHz 40 Hand- 
Held is a completely self- 
contained 40 channel CB 
tranceiver built into a 
microphone. All of the most 
desirable features are right on 
the microphone including LED 
display, instant Channel 9, 
channel up/down keys and 
volume and squelch control. 
And its snap-on battery pack 
gives you full CB power 
whenever and wherever you 
need it A telescopic magnetic 
mount antenna, 16* coaxial 
cable and carrying case 
complete the package. Includes 
two-year warranty.
C 9615 

$199.00 
Weighs Less Than One 
Killogram. Ideal For 
Bushwalking, Canoist 
and Trailblazers.

Passive Infra-Red 
Lite Guard 

Floodlight Control

Specifications
Type: Dual tracking with switch mode pre-regulators for high efficiency Output Voltage: 0 to ±50V 
Output Current: 1.7A from 0 to 87V: 1,5A at 91V: 1A at 100V Tracking Accuracy: Within ±1 % 
Load Regulation: Better than 500mV at±50V and 1A Line Regulation: Better than ±5mV for mains 
voltages from 220-260VAC Ripple output. Less than 3mV p-p at full load
Fully protected against output short circuits snd forwsrd and reverse voltages connected to 
the output; fuse protection for the power transformer.

Why pay $400 or more for a 

David Clark set?

WITH OIL FILLED EAR 
CUSHIONS

• High performance, noise 
attenuating earphones. • 

Noise cancelling microphone 
• Cushioned head pad • 

Super sturdy • Great 
performance • Superb, 

professional pilot's headset will 
last a lifetime with reasonable 

treatment. • Includes 
standard aircraft jacks.

Features: Lens simply 'snaps' to either wide angle (range 40ft) for 
normal use or normal angle (range 80ft plus) for corridor 
applications. • Snazzy integral mounting brackets allow corner 90 
deg. mounting as well as normal surface mount • 'Pulse count* 
circuit to eliminate false triggering • tamper* contact • 12VDC 
powered • Built-in test lamp • alarm out put SPDT 30V 1 A.

BUY 3 FOR &180.00 AND 
SAVE $50.00

SOLDERING 
STATION MICRON 

T 2440
Electronic Temperature Controlled- 
Temperature Selectable, Soldering

Station Now this Is really quality 
and versatility! 

Now supplied with long life ceramic 
cartridge heater.The MICRON T2440 
soldering station offers the ultimate in 

controlled temperature, hand 
soldering. Simply rotate detained 

rotary switch freely to selectable fixed 
temperatures of: 320°C (608°F), 

350°C (662°F), 380°C (716°F). 410°C 
(770°F), 440°C (824°F) without 

changing heater or tip. 
, Packed with features: Temperature 
| readout 4 control ¡Zero voltage 
| switching; Ground tip; Low voltage 
element; Chrome plated, iron dad tip

T 2440 Normally $159.95

Features:
• Frequency range 10Hz - 100kHz in 4 ranges • Output level 3V RMS Max. adjustable • Attenuator Odb -10db, 
20db, -30db, -40db, -50db plus fine adjustment • Output impedance -600W unbalanced
• Output waveforms - sine and square wave All components mount on a single PCB. Kit comes complete with

professional silk-screened and punched natural anodised aluminium front panel. K 2540

Sensational Labtech Full 12 Months Warranty
Australia’» Boat Value In High Reliability, Top Performance Cathode Ray Osclllosopes.

20MHZ DUAL TRACE OSCILLOSOPE

Audio Oscillator & Function Generator 
Fantastic Hi Tech - Hi Spec (See EA Dec '86) 

This ultra low distortion oscillator is comparable with the best laboratory standard sine 
wave oscillators. As well ss having very lowdiatortion it has excellent envelope stability,

K 3380 $229.00

- ' c 9070

ONLY $189.00
Now available from 
Altronics Dealers

How often have you thought there could be a prowler outside your door? Install a Life Guard and 
(once armed) any ''guest" will be floodlit when detected by this highly sensitive Infra-Red Detector. 
Specifications: • Raintight, outdoor, all-weather operation • Operation Time: adjustable 5 seconds to 18 
minutes • Sensitivity: adjustable 20' to 50', 30 beams I Aimable to desired direction with 2 bal joints • 
Switching capability: 300W max. incandescent • Operation modes: OFF, AUTO, TEST, ON. (•Coverage 
18 x 12 metres.

S 5350 WAS $135.00
CHRISTMAS SPECIAL ONLY $99.00 

SAVE $36.00
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SUPER GUARD HOUSEHOLD

• Easy to operate Simplicity itself - just select 
the switch to Home, Off or Away as desired. A 
45 second exit/entry delay allows you to 
vacate and/or re-enter your premises and 
disarm the system.
• No key switches or code buttons to push. 
Thus the system is ideal for families - even the 
kids can operate this system.
• Facility for external siren
• Battery back-up (battery 8'C'cells not 
included)

HIGH POWER CAR ALARM

This alarm system will be triggered by unauthorised entrance through the car doors, boot, bonnet 
or removal of the car sound unit. The siren will sound and the headlights flash for 60 seconds. 
Simple wiring, wire it yourself without professional assistance.
Automatic Reset

S5220 ONLY $99.00 High Performance

MULTI FUNCTION CAR ALARM WITH

Wireless remote activate/de-activate alarm system 
and central door locking system (where fitted). Horn 
sounds to confirm armed. Light flashes to indicate 
disarmed.
Comprehensive system protects from:
• Bumping of car body • Towing • Window 
breaking • Forced entry of door boot or bonnet.

VERY COMPREHENSIVE 
S5225 $ J 29.00 Direct Import Price!

AMAZING SAVINGS ON 4BA
SPACERS AND SCREWS!!! t
Cat No. Item Size Qty per 

pack
Normally Clear out 

Price
10 or 
more

H 1195 R/HD SCREW 6mm 25 $2.50 $1.20 $1.00
H 1196 R/HD SCREW 6mm 100 $4.30 $2.30 $2.00
H 1197 R/HD SCREW 10mm 25 $2.60 $1.30 $1.20
H 1198 R/HD SCREW 10mm 100 $4.70 $2.30 $2.00
H 1385 SPACER TAPPED 10mm 8 $2.60 $1.20 $1.00
H 1386 SPACER TAPPED 10mm 100 $11.30 $6.00 $5.00
H 1387 SPACER TAPPED 15mm 8 $2.65 $1.20 $1.00
H 1388 SPACER TAPPED 15mm 100 $12.20 $6.50 $5.50
H 1389 SPACER TAPPED 25mm 100 $20.30 $10.00 $9.00

System Contents
• Master Control Unit • Front Door Bell Switch • 
Panic/Emergency Switch • Three Window/Door 
Reed Switches • Mounting Hardware • 20 Metres 
Wire • Instruction Manual

FANTASTIC VALUE Complete System 
S 5465 Normally $129.00

THIS MONTH ONLY $99.00
With Wireless 

Remote Control

The Protector Car Alarm
BONUS OFFER!!! (See SC Feb'88) 

This refined car burglar 
alarm has about every 
feature you could possibly 
want to keep would be 
thieves away.
FEATURES: • Internal & 
External Sirens • Dash 
lamp flasher • Battery 
back up • Delayed & Non 
delayed inputs • Ignition 
killer • Easy to build and 

install.

K 4370
NORMALLY
$129.00

THIS MONTH ONLY $119.00 SAVE $10.00
Earns its cost hunderds of times over in 
clesning connectors, PCB's, switches, 
jewellery, glssses, watches, drafting pena, 
etc. Awarded the Good Product Design 
Award for CETDC in 1987

Pin Point
ULTRASONIC 

CLEANER
Will even clean your teeth! 
Won't scratch or damage - uses 

ordinary tap water and creates 

millions of super-penetrating 

bubbles. Hospital tests show that 
Ultrasonic cleaning produces better 

results safer than conventional 

methods.

In Just 3 minutes you will be 

amazed at the difference!

TOP VALUE
A 0100 NORMALLY $199.00, 

ONLY $174.00 THIS MONTH

FOUR 
DIGIT 

COMBO
LOCK

DESIGNED 
BY

ALTRONICS
Yesl That’s right, this four digit combination lock 
was designed from the ground up by the 
ALTRONICS R4D DEPARTMENT to exactly satisfy 
your security requirements.
Ideal for use In alarm systems, solenoid 
operated doors and all systems requiring 
security access.
Features: • Single PCB construction • Fits into 
standard GPO wall box • Over 14 000 possible 
combinations • 5 second combination entry time 
• Code easily changed via DIP switches 
• Latched or momentary output • Optional battery 
back-up .

K 1925 $39.95
Build your own security

FANTASTIC!
SOLENOID 
OPERATED
DOORLOCK I 

8-12V DC
OPERATION

Increases home 
security and garden 
privacy. Control your 
front door from lounge, 
kitchen or bedroom or 
anywhere you like. 
Comes complete with 
two face plates for 
either concealed or 
visible fitting.

S 4390 

$39.95

21st Century entertainment 
— fascinate your friends 

this Christmas!
PLASMA LAMP DISPLAY

Amazingl Pulsating high voltage plasma discharge 
continually changes shape and direction. Mode selectable 
to either fingertip control or sound Activated. For example, 
from voice or sound system. Provides endless fascination 
as it sizzles and arcs.
Supplied complete with AC mains adaptor.
Imagine getting one for ChristmasI

a 0120 Normally $199
SAVE $50.00

Up till now similar lamps have sold 
for $1000 and more!!

THIS MONTH ONLY $ 149.00
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VALUEKit Version K 6770 $425.00 GREAT
Beat Triggered Strobe (See AEM July 1865)

K5565 $ 1 5.95

POWERHOUSE 600W
IN VERTERlS« EA Dm 87)

This nverter has the capacity to produce 600 watts od 
mains power which will run a fantastic array of appliances. 
Ideally suited to running power tools, lighting (including 
fluros) electric motors and much more. It can be used as a 
portable or permanent fixture.
• Manual or Auto Start facilities • Low battery cut-out.

NEW THIS MONTH!
This simple circuit makes it possible for any stereo amplifier to deliver four 
times the single channel power into the same single load. Frequency 
response is 10Hz to 300kHz and harmonic distortion is less than 0.001% 
at 8V RMS

Fully built and tested 12V Input K 6774 * AlZf K f A* f 11 > 
24V I nput K 6775 $525.00 J AVINLyb!!!

DISCOLITEis-Silicon Chip July/Aug *88)

240V VOLTAGE INVERTERS
Get 240V Mains Power from your battery with these handy DC to Ac inverter kit sets 

Many combinations to choose from 

300 Watt Inverter 
with Auto Start 
Operates from 12V Car Battery
Auto start draws power from your battery only when appliance is 
plugged in and 'turned on'. that is battery can be left permanently 
connected if required. • Voltage regulated • Current regulated 
Current Q/erload unit self limits.

Complete kit K 6750 $279.00 
Fully built and tested K 6755 $379.00

100's of uses at home and away.

Great for parties, shop displays and special 
lighting effects
The DISCOLITE Rashes party lights on and off in 
beat with the music from your sound system. • 4 
light channels contrlled by 4 seoarate audioe 
channels • Forward, reverse & auto-reversing 
chaser patterns • Simultaneous strobe on all 4 
channels • Alterr.ating light patterns • Music 
modulation available on chaser strobe and 
alternate patterns • inbuilt microphone for beat 
triggering or audio modulation of lights • Direct 
inputs • Sensitivity control • Presettable 
sensitivity levels for each channel • Front panel 
LEDs mimic light display • Altronics kit pre
punched and screened

K5805$159.50

WANT MORE POWER FROM YOUR 
AMPLIFIER? — LOOK AT THIS!!
BRIDGE ADAPTOR FOR STEREO

AMPLIFIERS (See EA June 85)

««at t

Add some life to your next party 
Designed by Australian 
Electronics Monthly. Flashes in 
time to your music plus it will 
work as a normal strobe. 
Exclusively customised by 
Altronics into our H 0480 
instrument case, making 
construction a breeze and 
improving stability and overall 
appearance. Includes silk 
screened panel.

K 5790 Was $79.95

Now $70.00 SAVE $10.00
For increased power two tube option
K5795 $16.50

e BANKCARD e VISA e MASTERCARD e PHONE TOLL FREE 008 999 007 
e NEXT DAY JETSERVICE DELIVERY

Country clients please allow an additional 48-72 hours

ALTROniO MORE ALTRONICS DEALERS WANTED
If you have a Retail Shop, you could increase your income 
significantly by becoming an Altronics Dealer, Phone Chris 
Campbell (09) 328 2199 for Details.

174 Roe St. Perth W.A. 6000
PHONE TOLL FREE 008 999 007

Perth Metro (09) 328 1599

P.O. Box 8350 Stirhng Street Exchange Perth 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 Phono Order Service - for the cost of a local call, 

Bankcard, Visa or Mastercard holders can phone order for same day despatch.
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.

STANDARD DELIVERY & PACKING CHARGE $5.50 to 1Kg $8 over 1Kg 
AUSTRALIA WIDE — We process your order the day received and despatch via. 
Australia Post. Allow approx 9 days from day you post order to when you receive 
goods

OVERNIGHT JETSERVICE Up to 3 Kg is $8.00 - 3Kg to 5Kg is $20 00 - 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
HEAVY HEAVY SERVICE — All orders of 10Kgs or more must travel Express Road 
- Please allow 7 days for delivery. $12.00 to 10Kgs, $15.00 over 10Kgs
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 
Jetservice we deliver next day.

WA COUNTRY ALBANY BP Electronics ■ 412681 ESPERANCE Esperance Communications 713344 GERALDTON Bird 
Electronics 641631 KALGOORLIE Todays Electronics ■ 212777 PORT HEADLAND Ivan Tomek Electronics 732531 WYALKATCHEM D & J 
Pease 811132 NT ALICE SPRINGS Farm.r El.ctronlc. 522388 DARWIN Ventronics 853622 ACT CANBERRA Bennett Commercial 

ectromcs 805359 VICTORIA CITY AH Electronic Components 6623506 The Electronic Component Shop ■ 6706474 SUBURBAN
Talk'n9 Electronics 5842386 CROYDEN Truscott Electronics ■ 7233860 PRESTON Preston Electronics ■ 4840191 COUNTRY

SHEPPARTON Tattersal Sounds 8212892 MILDURA McWilliam Electronics 236410 WARRNAMBAL Kovoit 
6274171 QUEENSLAND CITY Delsound P/L 8396155 SUBURBAN CAPALABAKingsway Electronics 3902399 WOODRIDGE David Hall 

8082777 COUNTRY BUNDABERG Bob Elkins Electronics 721785 GLADSTONE Supertronics 724459 MACKAY Philtronics 
ROCKHAMPTONAccess Electronics (East St ) 221058 TOOWOOMBA Hunts Electronics ■ 329677 TOWNSVILLE Solex 

SA CITY Force Electronic ■ 2125505 SUBURBAN BRIGHTON Force Electronics 
% Electronics « 3823366 ENFIELD Force Electronics « 3496340 FINDON Force Electronics

LONSDALE Force Electronics ■ 3260901 COUNTRY MT.GAMBIER South East Electronics 250034 WHYALLA Eyre Electronics
TASMANIA HOBART George Harvey ■ 342233 LAUNCESTON George Harvey ■ 316533 NSW CITY David Reid Electronics 

■ 2671385 CARINGHAH Hicom Unitromcs 5247878BLACKTOWN Sheridan Electronics 621 1494 COUNTRY COFFS HARBOUR Coffs Habour 
Electron.es 525684GOSFORD Tomorrows Electronics 247246 GRAFTON East Coast Electronic 431250 NEWCASTLE Novocastdan 

621358 RAYM0ND TERRACE Alback Electronics 873419 WINDSOR M & E Electronics 775935 WOLLONGONG Newtek Electronics 
■ 271620 Vimcom Electronics 284400 WAGGA WAGGA Phillips Electronics 216558 ° CS

BENDIGO KC Johnson
Electronics 
Electronics 
■ 578855 
■ 7724466 
■ 3770512 
■ 3471188 
■ 454764

8082777 COUNTRY

Electron.es


NEW BOOKS 
AND LITERATURE

Spectrum info
FREQUENCY SPECTRUM REFER
ENCE, Volumes 1 and 2, by Rodney M. 
Letts. First edition, 1990, published by 
the author. Soft covers, 292 x 204mm. 
356 and 350 pages respectively. Price for 
each volume $68.00 plus $4.00.

If you’ve ever tuned across some part 
of the electromagnetic spectrum with a 
communications receiver, or played 
around with a scanning receiver, you'll 
almost certainly have come across inter
esting but unknown signals that made 
you wish for a really comprehensive 
reference listing of frequencies. Well, 
you need wish no longer!

There have been other such refer
ences before, of course 2 the long-run
ning World Radio TV Handbook is one 
- but by and large, they’ve been rela
tively limited in scope. The WRTH 
really only covers international short
wave and TV broadcasters, for exam
ple, while reference books for scanning 
receiver users generally deal only with 
the VHF and lower UHF bands.

These new volumes are the first of a 
much more thorough and comprehen
sive project, by Victorian enthusiast and 
radio amateur Rodney Letts VK3ZLW. 
The overall project is planned to span 
eight volumes in all, covering from DC 
right up to cosmic rays and including 
not only broadcasting stations and radio 
comms, but almost every significant 
natural and man-made source of elec
tromagnetic radiation!

Judging from these first two volumes, 
which are large enough in themselves, 
the overall project is going to be both 
enormous and extremely valuable. After 
spending just an hour or two dipping 
into them, I’m filled with respect for Mr 
Letts’ ambition, diligence and obvious 
capacity for hard work. Already Vol
umes 1 and 2 are an invaluable refer
ence in themselves — in this case to the 
spectrum from DC to 29.9999MHz.

There are some 15,000 entries so far, 
listed in order of frequency in Volume 
1, and in alphabetical order in Volume 
2. About 70% of the entries are for 
Australia, with the rest consisting of es
sential, important or interesting signals 
from the rest of the world. The listing is

very comprehensive, with all kinds of 
radio communications services, beacons, 
fax, RTTY and so on.

It’s particularly thorough down below 
500kHz, too - an area often ignored or 
overlooked. There’s even entries for 
common sources of interference, like

Maths for electronics
BASIC MATHEMATICS FOR ELEC
TRONIC ENGINEERS: Models and Ap
plications, by J.E. Szymanski. Tutorial 
Guides in Electronic Engineering, No. 16. 
Published by Van Nostrand Reinhold 
(International), 1989. Soft covers, 246 x 
190mm, 193 pages. ISBN 0-278-00068-1.

Essentially a text for the early under
graduate student in electronics engineer
ing, this one - a little too deep for the 
general reader. The author is a-lecturer 
in the Department of Electronics at the 
University of York, in the UK, and his 
book is derived from a series of tui- 
tional ‘workshops' he gave to first-year 
students.

There is of course no shortage of texts 
covering the maths needed in electron
ics engineering. But as the author ex

harmonics from TV’s and common com
puter video monitors (CGA, EGA, 
VGA and so on).

In short, these volumes are probably 
the most comprehensive reference yet 
produced to the spectrum below 
30MHz. As such they should be incred
ibly valuable to anyone with an interest 
in what that part of the spectrum con
tains. Congratulations, Mr Letts - and 
when can we see further volumes in this 
splendid series?

Copies of the present two volumes are 
available only from Rodney Letts him
self, at 446 Boronia Road, Wantirna 
South, 3152. The two are available 
separately, but payment by cheque or 
money order must accompany your 
order. (J.R.) 

plains in his preface, his goal here has 
been avoid a shortcoming common to 
many existing books: the tendency to il
lustrate the mathematical methods in 
only an abstract sense, or within a very 
narrow range of standard applications. 
And his approach has been to present 
not only the necessary mathematical 
'tools', but also a wide range of exam
ples to show how they're used in real- 
world electronics.

There are 10 chapters in all, with the 
first five dealing with basic mathemati
cal methods and models - and their ap
plications — and the second five delving 
deeper into the maths ‘tools’ whose ap
plications have already been discussed. 
The approach is clear and concise, with 
illustrative worked examples as well as 
marginal notes and comments to aug
ment the text.

In short, it should be very handy and 
useful, both as a text for both students 
and as a ‘brush up’ reference for engi
neers. Electronics engineers, that is - 
despite the title (presumably an ‘elec
tronic engineer' would neither need, nor 
benefit from a lot of inked characters 
on paper).

The review copy came direct from the 
publisher, but in case of difficulty, the 
local distributor is Thomas Nelson Aus
tralia, of 480 La Trobe Street, Mel
bourne. (J.R.) ®
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Construction Project:

VHF Powermatch Mk2:
RF Z-bridge, dummy loads
In this third and final article describing the updated and upgraded version of our popular 
multi-purpose VHF-UHF test instrument, we look at the RF impedance bridge accessory and 
(finally!) a pair of low cost 50-ohm dummy loads.

by JIM ROWE

As hinted in the second of these arti
cles, I have finally been able to produce 
an updated version of the Powermatch’s 
RF impedance bridge ‘attachment’, with 
a performance that turns out to be very 
pleasing. In fact it seems to be capable 
of making quite reliable measurements 
even at 1296MHz, despite its simplicity 
and low cost.

I’ve also been able to come up with a 
pair of low power and fairly easy to 
build 50-ohm dummy loads, one de
signed around a BNC socket and the 
other around an N-series socket. The 
performance of these is not quite as 
pleasing, but they perform quite nicely 
up to 450MHz or so, and compare well 
against many of the commercial loads 
that will cost you considerably more.

Having now had the chance to try 
them out and verify their behaviour, the 
details of these two remaining elements 
of the VHF Powermatch Mk2 ‘system' 
can now be given. But before doing so, 
I would again like to thank Dick Nor
man, VK2BDN for his kind help in 
checking their performance. Thanks, 
Dick!

Impedance bridge
The original bridge was described 

back in the June 1971 issue of EA, and 
used compact ‘open air’ point-to-point 
wiring. However a fair bit of care was 
taken to ensure that the construction 
was symmetrical, to assist in balancing 
stray capacitance and parasitic induct
ances. This paid off reasonably well, 
with the bridge performing fairly well 
up to and including the 432MHz band.

As part of the current re-vamp of the

overall Powermatch project, it seemed a 
good idea to try upgrading the bridge as 
well. And in view of the success 
achieved using microstripline techniques 
with the SWR reflectometer, I decided 
to use these with the bridge as well. 
More about this shortly.

The circuit used is very simple, and 
those who remember the original design 
will see from the schematic that it’s al
most identical. Essentially it’s a simple 
Wheatstone configuration, in which the 
four arms are the unknown impedance 
Zx, the known reference impedance Xr 
and the two halves of pot VR1. As such 
it will be balanced when the ratio be

tween the two halves of VR1 is equal to 
Zx/Zr, allowing VR1 to be calibrated to 
directly indicate this ratio.

What makes the bridge a little unu
sual in appearance, compared with a 
DC bridge, is that here it is arranged so 
that the unknown impedance Zx, 
known impedance Zr and the bridge’s 
RF source can all have one side ground
ed. This allows them all to be connected 
to the bridge via co-ax connectors and 
cable - essential if the bridge is to be 
useful at VHF and UHF.

If you like, the moving wiper of VR1 
is the ‘top’ of the bridge, with the 
earthy side of Zx and Zr forming the 
‘bottom’. The RF input is applied to the 
‘top’ via protective series resistor R2, 
with RI purely a terminating resistor for 
the RF generator (usually a low power 
unmodulated transmitter).

With this bridge configuration, the 
null detector must be connected be
tween the centre junctions of the two 
‘sides’, so it must Refloating - i.e., nei
ther side can be earthed. This is
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The schmetic for the bridge. It’s essentially a simple wheatstone configuration, arranged so that the two ‘upper’ arms 
are formed by VR1 while Zr and Zx form the ‘lower’ arms. This allows both of these impedances to have one side 
earthed, as well as the RF source.

«•achieved as shown, with Schottky diode 
DI forming the detector in conjunction 
with capacitors Cl and C2. Resistors R3 
and R4 couple the detector’s DC output 
to the Powermatch metering unit, with 

* C3 and C4 filtering out any RF compo
nent.

Although the detector is basically just 
a half-wave rectifier, as you can see it is 
deliberately designed to present a bal
anced loading to the RF circuitry of the 
bridge. This is the reason for the twin 
coupling capacitors C1-C2, and for the 
twin output resistors R3-R4. It’s also 
the reason for using small decoupling 
inductors LI and L2, which are care
fully matched 20mm-long sections of 
thin PCB track.

In fact the whole aim, as before, has 
been to keep the active arms of the 
bridge as short as possible, and the 
bridge itself as symmetrical as possible. 
To see how this has been achieved, we 
need to refer to the PCB layout and 
photographs.

As with the SWR reflectometer, the 
bridge is based on a pair of small PC 
boards. In this case they measure 51 x 
40mm, and as before they’re designed 
to go together with copper sides outer
most, to form what is effectively a sin
gle board 3mm thick. This allows the 
‘active’ track for 50-ohm microstripline 
to be relatively wide (5mm), and conse
quently less sensitive to manufacturing 
tolerances.

The board with pattern coded 90rfb9t 
is the ‘upper’ one of the pair, with the 
active microstripline conductors, while 
that coded 90rfb9b is the ‘lower’ one 
and provides the groundplane copper. 
The pair are held together in this case 
by straps of 0.1mm copper foil, which 
also bond earthy areas on the upper 
board to the groundplane copper on the 
lower board.

Since pot VR1 forms such an integral 
part of the active section of the bridge, 
it is mounted hard up against the board 

assembly, with its three lugs passing 
through 3mm clearance holes in both 
boards so that they can be bent over 
and soldered directly to the ends of the 
three microstriplines. This means that 
the pot’s control shaft axis is parallel to 
the boards, as you can see from the 
photos.

Incidentally, it should be stressed that 
if the bridge is to operate correctly at 
UHF, VR1 must be of the non-induc
tive carbon track type. It must also be 
linear, if you want to use the calibra
tions of the front panel artwork shown. 
These were made using a high quality 
moulded-track ‘Ohmite’ pot (type 
CU1011-100R), kindly supplied by Cru
sader Electronic Components of 81 
Princes Highway, St Peters NSW. Cru
sader also provided the Beyschlag chip 
resistors used for Rl and R2, and can 

A look inside the bridge case, slightly larger than actual size, to show how 
the pot is supported by a small U-shaped bracket.

supply all of these components in small 
quantities to normal retailers.

All of the remaining smaller compo
nents fit on the PCB assembly in fairly 
conventional fashion, as shown, al
though there are a few points that 
should be noted.

Diode DI is suspended in a 4mm 
diameter hole cut in the 90rfb9t board, 
between the two connection pads, so 
that its leads can be kept to the abso
lute minimum. In fact since its body is 
just on 4mm long, the solder joints vir
tually touch the body and leave no ex
cess length, for mimumum inductance. 
Needless to say this dictates consider
able speed and care when soldering, to 
avoid damaging the diode.

Capacitors Cl and C2 are both com
pact ceramic ‘bead’ types, with their 
leads again cut to minimum length
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RF Z-bridge
(about 3mm), and soldered on the top 
of the 9Orfb9t board directly between 
the diode pads and the outer lugs of the 
pot. Again this is done so that the two 
are arranged as symmetrically as possi
ble, as show-n in the photo.

As mentioned above, RI and R2 are 
both formed using ‘surface mount’ chip 
resistors. In fact both are made up from 
multiple resistors in parallel, for lower 
inductance and higher dissipation capa
bility. For ease of supply, they both use 
100-ohm resistors as used in the SWR 
reflectometer - with RI formed from 
two, and R2 from three. The Beyschlag 
type number is MMA 0204-50-1%- 
100R.

As shown in the photo and layout dia
gram, the three resistors forming R2 are 
mounted alongside each other across a 
gap in the microstrip line feeding the 
centre lug of the pot, while the two 
forming RI are mounting ‘in line’ with 
one on each side of the line, bridging 
across to the adjacent earth copper 
areas.

Resistors R3 and R4 are conventional 
1/4W leaded components, which mount 
at the rear of the PCB assembly with 
their leads passing through holes in both 
boards, in the usual way. However out
put bypassing capacitors C3 and C4 are 
both small disc ceramics, which mount 
like Cl and C2 on the surface of the 
upper board.

Construction
As should be fairly clear from the 

photos, the board/pot assembly is 
mounted in one of the same small alu
minium utility boxes (100 x 58 x 45mm) 
used for the reflectometer and power 
detector. In this case the board assem-, 
bly is mounted vertically, however, 
across the centre of the box. This allows 
the pot spindle to extend through a 
clearance hole in the top of the case, to 
mount the control knob.

A small U-shaped bracket bent from 
1mm aluminium sheet is used to support 
the pot in the box, at the correct height 
for the attached PCB assembly to 
mount squarely and vertically. The 
bracket and pot thus provide most of 
the support for the boards, which are 
very small and light. However a small 
amount of support is also provided by 
the soldered joints between the boards 
and the two BNC co-ax connectors for 
Zr and Zx, which mount on the sides of 
the box immediately at the ends of the 
two microstrip lines extending to the

Fig.l: The overlay diagram for the bridge. Use this with the photo opposite to 
guide you in wiring it all up (but note: this is inverted).

sides of the boards. Again this should 
be fairly clear from the photos and the 
overlay of Fig.l.

Note that as with the SWR reflec
tometer and power detector, the 
‘earthy’ connections between the board 
groundplane and the co-ax connectors 

What if the antenna isn’t at resonance?
A simple RF bridge like that described in this article can, in itself, only 

measure the resistive component of antenna impedance. As a result, 
accurate measurements can normally only be made when the antenna is at 
resonance, and thus forms a resistive load. However there are simple 
techniques which allow reasonably accurate measurements to be made 
when the antenna is not resonant, by using a calibrated variable capacitor 
and some additional cables and connectors.

The basic idea is quite simple. All that is involved is using the variable 
capacitor to either tune out or balance against the antenna’s reactance, so 
that the phase angles of the known impedance Zr and the unknown 
impedance Zx become equal. This allows normal bridge balancing, restores 
the sharpness and depth of the null and also gives a good indication of the 
value and polarity of antenna reactance.

The techniques used are shown in the diagrams. When the antenna 
impedance is capacitive, the calibrated capacitor is simply connected in 
parallel with the dummy load connected to the bridge’s Zr input (a) - using a 
length of cable that is an electrical half-wave long, to prevent impedance 
transformation. The capacitor and bridge pot are both simply adjusted until 
the deepest, sharpest null is achieved; the bridge then reads the resistive 
component of antenna impedance, as before, while the capacitor 
corresponds to the capacitive component.

If the antenna impedance is inductive, two approaches are possible. The 
capacitor can simply be connected in parallel with the antenna, to the Zx 
input of the bridge (b), again using cables which are an electrical half-wave 
long or multiples thereof. In this case the capacitor is used to tune out the 
antenna inductance, and achieve a resistive load in this way. The bridge will 
now balance normally, while the antenna inductance can be calculated from 
the capacitor value (the two must obviously have equal and opposite 
reactances at the frequency concerned, if you’ve tuned for the sharpest null).

are made via solder lugs - two for each 
socket. These are clamped under the 
mounting screws on the 'pot side’ of 
each socket, after the PCB assembly is 
in place, and then bent and soldered to 
the ground plane copper of the 90rfb9b 
board.
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Another inside view, this time showing the ‘top’ side of the board assembly. 
All components except R3 and R4 mount on this side.

As the connection for the RF energy 
input is not strictly part of the bridge 
proper, it is taken to the lower end of 
the central microstripline via a short 
length of co-axial cable. The BNC 
socket for this input is mounted on the 
end of the box that is remote from the 

pot, while the DC output cable to the 
Powermatch metering unit leaves via a 
grommetted hole in the opposite end. 
The connections for the DC output 
cable are made to the appropriate pads 
at the ‘top’ of the 90rfb9t board when it 
is mounted in the box; there is just

Here are the etching patterns for the 
two PC boards used in the bridge, 
reproduced actual size. They’re held 
together by the copper foil and also 
the pot lugs.

The second approach is as shown in (c). Here the capacitor is connected 
back across the dummy load on the Zr side of the bridge, but in this case via 
a length of cable that is an electrical quarter-wave long. This causes the 
capacitor’s reactance to be transformed into a ‘complementary’ inductive 
reactance, with a value given by:

Xl = Zo2/Xc
where Xl is the transformed inductive reactance, Zo is the characteristic 
impedance of the cable (usually 50 ohms) and Xc is the reactance of the 
variable capacitor at the frequency concerned. All are assumed to be in 
ohms.

The procedure here is still the same as before: the capacitor and bridge 
pot are adjusted to produce the deepest, sharpest null. The bridge pot then 
indicates antenna resistance, while the antenna inductance can be 
calculated using the equation above.

How do you know whether your antenna is capacitive or inductive? Initially 
you don’t, of course. In practice you have to determine this by trial and error, 
trying one measurement configuration and then the other until you find the 
one that can produce a well defined, deep and sharp null. It sounds tedious, 
but it’s quite practical.

The necessary calibrated variable capacitor is made by mounting a 
suitable component in a small metal case, with its stator plates connected 
via a metal plate or strap (for minimum inductance) to the inner active 
electrode of a pair of co-ax sockets. The capacitor’s spindle is then fitted 
with a suitable knob, and simple dial to allow calibration.

For VHF and UHF work the capacitor need only have a maximum value of 
around 50pF or so; you can calibrate it using a conventional R-C bridge, or a 
digital capacitance meter.

The bridge itself can be used to cut cables to the correct electrical lengths 
needed for these techniques. This is explained in the main article.

CAPACITOR

CAPACITOR
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RF Z-bridge
room above the board assembly to clear 
the leads, when the lid of the box is at
tached.

As you can see, it all goes together 
fairly neatly, and results in a particu
larly compact and balanced construction 
for the active part of the bridge. And 
this has paid off - the prototype unit 
operates very Well even at 1296MHz, 
giving clearly-defined and sharp nulls, 
and readings that seem well within the 
accuracy needed for either amateur 
radio or commercial mobile work.

To assemble the bridge, I suggest that 
after checking the PC boards (and if 
necessary, drilling them) you first fit the 
copper foil straps to bond them togeth
er. Make sure that the two boards are 
accurately aligned, so that their holes 
line up correctly.

Now cut the pot’s spindle to length - 
it will be much harder to do this later, 
without damaging any of the other com
ponents. It should be cut at a point 
18mm from the threaded mounting fer
rule; this leaves sufficient to pass 
through the front panel, and mount the 
control knob.

Then mount the pot to the PCB as
sembly. You may need to trim a little 
off the sides of its outer lugs, so that 
they pass through the PCB holes. The 
pot should mount hard up against the

The front panel artwork for the 
bridge. Using it to make a Dynamark 
label will give a professional look.

Fig.2: Details of the pot mounting 
bracket, which is bent up from 
Imm-thick aluminium plate.

lower board, for minimum lug length, 
and as squarely as possible in both axes. 
This is a little tricky, but persevere until 
you get it right - to a large extent, the 
performance of the bridge depends 
upon it. Only solder the bent-over lugs 
to the ends of the microstripline con
ductors when you’re satisfied that every
thing is squared up.

With this done you can fit the Schot
tky diode DI, trimming each of its leads 
to about 3mm long and soldering them 
to the (pre-tinned) pads as quickly and 
as carefully as possible.

My suggestion again is that you now 
fit the five chip resistors. This is also 
fairly tricky, but by no means impossi
ble. I used tiny strips of masking tape 
(cut to about 1.5mm wide) as ‘clamps’ 
to hold each resistor in place while I 
quickly soldered the ends to the copper 
- which was again pre-tinned. The 
masking tape can then be removed and 
discarded.

This done, you can fit resistors R3 
and R4, and solder in both these and 
the capacitors C1-C4. Your basic board 
and pot assembly will then be complete, 
and ready to mount into the case - 
after preparing it, of course. This in
volves drilling the appropriate holes, 
and also making up the small pot 
mounting bracket.

The dimensions of the pot mounting 
bracket are shown in the diagram of 
Fig.2. It’s bent from a strip of 1mm alu
minium sheet, measuring 20mm wide by 
approximately 113mm long, and has 
three 3mm-diameter holes in addition to 
the main 9.5mm holes for the pot’s 

mounting ferrule. Two are for the 
mounting screws on the lower flanges, 
while the third is for the pot’s locating 
spigot.

If you use the Ohmite pot, you should 
also be able to use the front panel art
work reproduced in this article, to save 
you from the hassle of calibrating the 
bridge.

Incidentally although the PC boards 
have been designed to mate with BNC 
sockets, you could probably use 
N-series connectors instead if desired. 
All that should be needed is filing a 
small depression at each side of the 
PCB assembly, to clear the inner 
‘mound’ of the N-series sockets. Plus 
making different hole configurations in 
the box, of course...

Using the bridge
The setup for using the bridge to 

measure the resistive component of an 
antenna’s impedance is basically the 
same as for any RF bridge. The detec
tor output cable is connected to the 
Powermatch’s metering circuit (K3), the 
Zr socket is connected to a 50-ohm 
dummy load, the RF input socket to a 
signal generator or low-power transmit
ter, and the Zx socket to the antenna to 
be measured - via a 50-ohm cable 
whose length should be either a half 
wavelength, or a relatively small multi
ple of this (allowing for the cable’s ve
locity factor).

The reason for specifying the length 
of cable between the bridge and the an
tenna is that only a half wavelength will 
reflect a reasonably accurate version of 
the antenna’s impedance at the bridge 
end, assuming that it isn’t 50 ohms to 
begin with. Only if the antenna is 50 
ohms and resistive (i.e., both resonant 
and matched), will the cable length be 
non-critical. So for the general case, the 
cable length should be an integral num
ber of electrical half-wavelengths at the 
frequency concerned.

Ideally it should also be a relatively 
short number of half wavelengths as 
well - particularly at UHF - to mini
mise the effects of cable losses. These 
tend to make the impedance reflected at 
the bridge end of the cable move to
wards 50 ohms, falsifying the measure
ments. In fact if the cable is long 
enough, its losses will make the imped
ance reflected at the bridge end look 
very close to 50 ohms and resistive, 
even if the antenna isn’t connected to 
the other end!

The source of RF power used to drive 
the bridge should have an output of be-
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The two prototype dual dummy loads, one using regular chip resistors and 
the other the ‘HF’ type. Why dual loads? The text explains...

tween 500mW and 1W, to avoid damag
ing the terminating resistors and pot, 
and prevent overloading the Power
match metering circuit. You may need 
to make a temporary modification to 
the transmitter, or use a suitable attenu
ator pad, to achieve this low output. Of 
course the transmitter’s frequency 
should be set to correspond to that for 
which the antenna concerned has been 
designed. It should also be unmodulat
ed, if possible.

The actual measurement procedure is 
quite straightforward. The function 
switch of the Powermatch should be set 
to the ‘DIF’ position, and the sensitivity 
pot set initially to a fairly low level - 
say ‘9 o'clock’ - to prevent overload. 
The Powermatch can then be turned on, 
and the RF generator/transmitter turned 
on as well.

At first the meter will probably show 
a significant reading, as the bridge is 
unlikely to be balanced. The sensitivity 
pot can be adjusted to make the reading 
a fair proportion of FSD. after which 
the bridge's balance pot VR1 can be 
turned, in order to find the balance 
point. This will be indicated by a mini
mum, or 'null’ in the meter reading.

You may well need to turn up the 
meter sensitivity as the null is ap
proached, to ensure that you find the 
exact pot setting for minimum reading. 
When this point is reached, the setting 
for the bridge pot indicates the ratio be
tween the antenna's resistive component 
and the dummy load resistance. I.e.. a 
ratio of 1.5 would indicate an antenna 
impedance of 75 ohms (1.5 x 50), while 
a ratio of 0.7 would indicate an imped

ance of 35 ohms (0.7 x 50), and so on.
Note that the ratio between the two 

halves of VR1 can in theory vary be
tween zero and infinity, because either 
side can be turned down to zero. How
ever in practice reasonable accuracy can 
only be achieved over the range from 
0. IZr to lOZr, probably due to parasitic 
L and C inside the pot. Accordingly the 
pot scale has only been calibrated over 
this range - which is still very useful, 
extending from 5 to 500 ohms.

The bridge can be used in this way to 
make quite accurate measurements of 
antenna impedance, on bands up to and 
including the 1296MHz or '23cm' ama
teur band. However this assumes that 
the antenna impedance is basically resis
tive; i.e., that the antenna concerned is 
close to resonance at the frequency con- 
cerhed. If it is well away from reso
nance, so that its impedance has a sig
nificant reactive component, the balance 

Fig.3: How to use the bridge to cut co-ax cable to an electrical half- or 
quarter-wave length - or multiples of either.

'null' of the bridge will become rather 
shallow and ill-defined, making meas
urements somewhat more difficult - as 
well as less accurate. This is the case 
with any simple AC bridge.

Happily there are ways of getting 
around this problem, although they call 
for additional components and rather 
more patience. See the details, in the 
box marked 'What if the antenna isn't 
at resonance?’ These techniques are 
rather tricky when you get to the higher 
UHF bands, but they're still practical.

Note that the bridge itself may be 
used to cut cables accurately to the elec
trical half-wave and quarter-wave 
lengths needed for the reactive meas
urement techniques - or for any other 
similar purpose, such as making baluns, 
matching stubs, phase shifters and cable 
transformers.

This is done as shown in Fig.3, taking 
advantage of the fact that an open-cir
cuited half-wave line reflects an effec
tively infinite resistance at its ‘other 
end', while an open-circuited quarter
wave line similarly reflects a resistance 
of zero. By setting the bridge pot to the 
centre ‘unity' position (1.0), and balanc
ing the cables concerned against either 
an open-circuit or a short-circuit respec
tively, they can be trimmed quite accu
rately until a null is reached.

The ‘open circuit’ used as a reference 
for the half-wave length is achieved 
merely by plugging nothing into the 
bridge's Zr socket. Similarly the 'short 
circuit’ for reference against a quarter
wave length is produced by using a spe
cial BNC plug, fitted internally with the 
shortest possible 'inner wire’ and a low- 
inductance shorting disc.

Note that when you're using this tech
nique, one end of the cable being cut to 
length must be fitted with a BNC plug 
so that it can be plugged into the Zx 
socket. Note too that as well as achiev-
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ing a null with a single half-wave length 
of cable, you can also achieve one with 
multiples thereof - and similarly for 
odd multiples in the case of a quarter
wave length. So it’s best to start with a 
cable length just a little longer than the

PARTS LIST

VHF Z-Bridge

1 Pair PC boards, 51 x 40mm, 
coded 90rfb9t and 90rfb9b

1 Aluminium utility box, 100 x 58 
x 45mm

3 BNC sockets, flange mount
1 5-pin DIN plug, cable type
1 100-ohm linear pot, moulded 

carbon, Ohmite type CU1011- 
100R (see text)

5 100-ohm 1% chip resistors, 
Beyschlag type MMA0204-50- 
100R (see text)

1 5082-2800 Schottky diode
2 22k 1/4W 1% carbon resistors 
2 470pF ceramic capacitors 
2 1 nF ceramic capacitors 
1 Small control knob
2m length of twin shielded audio 
cable; 6mm rubber grommet; 
small piece of 0.1mm copper 
foil; 12 x 2.5mm x 6mm machine 
screws and nuts; 2 x 3mm x 
8mm machine screws, star 
washers and nuts; 4 x 2.5mm 
solder lugs; 113 x 20mm strip of 
1mm aluminium strip to make pot 
mounting bracket.

Dummy loads (pair)

1 Small metal utility box (see 
text)

1 BNC socket, flange mount
1 N-series socket, flange 

mount
2 PC boards, 18mm square 

and 25mm square respec
tively, to published patterns 
(no code)

8 560-ohm 1% chip resistors, 
Beyschlag type MMA0204- 
50-560R

12 680-ohm 1 % chip resistors, 
Beyschlag type MMA0204- 
50-680R

8 1 k 1 % chip resistors, 
Beyschlag type MMA0204- 
50-1 k

8 2.5mm x 10mm machine 
screws, with nuts and flat 
washers

Inside the two prototype load boxes. The loads on the left use the ‘HF’ chip 
resistors, while those on the right use the normal type.

length you want (say the nominal 
length, ignoring velocity factor), and 
then trim it down.

The trick is also to trim down the 
length in very small decrements, partic
ularly when you’re obviously getting 
close to the null. It’s easy to cut bits 
off, but extremely hard to stick them 
back on again if you discover you’ve 
gone past the right point!

By the way, it’s also important to 
make clean cuts to the free end of the 
cable, so that after each cut the end is 
left as an open-circuit. Use a sharp 
hobby knife blade or single-sided ‘Gem’ 
razor blade, checking visually after each 
cut to make sure that a strand from the 
braid isn’t shorting to the centre con
ductor.

If you follow this approach, you 
should be able to use the Z-bridge to 
cut cable to quite accurate electrical 
lengths, even for the 23cm band.

Dummy loads
Now we get to the dummy loads - at 

last! As noted in the earlier articles, my 
attempt to arrive at simple, low cost de
signs for these has been a somewhat 
frustrating exercise, due to the difficulty 
nowadays in obtaining power resistors 
with suitably low reactance. Suitable 
resistors were much easier to get back 
in 1971, but not any more. Still — must
n’t grumble!

Along the way, I have tried about 
seven different approaches, using a vari
ety of resistor types and physical config
urations. These all gave rather mediocre 

results, with SWR rising in many cases 
quite significantly above 150MHz - and 
in some cases, even lower.

The best results to date have been 
achieved with the loads shown, which 
use multiple chip resistors mounted on 
small ‘postage stamp’ PC boards, im
mediately behind the co-axial sockets. 
One load is designed around a BNC 
socket, and the other around an 
N-series socket.

Actually I’ve built up two different 
versions of these loads, as you can see 
from the photos, with virtually identical 
physical arrangements. This was to try 
out two different versions of the chip 
resistors - one the ‘normal’ type, with 
an internal element that is laser 
trimmed to value in the usual spiral 
fashion (which you’d expect to result in 
higher inductance), and the other a spe
cial ‘HF’ type which is trimmed in a 
special way to avoid increasing the in
ductance.

The chip resistors used in both ver
sions were again from the ‘Beyschlag’ 
range, and Beyschlag’s Australian dis
tributor Crusader Electronic Compo
nents very kindly supplied samples of 
both kinds of resistor, to allow me to 
compare the results.

To be honest, the performance of the 
versions using the ‘HF’ resistors was 
very little better than those using the 
standard type, giving an SWR at 
1296MHz of 2.7 (N) and 3.0 (BNC) re
spectively, compared with 4.4 (N) and 
3.6 (BNC) for the ‘standard’ type. At 
432MHz, the differences were almost 
negligible: the ‘HF’ versions gave fig-
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Here are the actual-size etching patterns for the two versions of the dummy 
loads - for the N-series socket (left) and the BNC socket (right). They’re too 
small for coding!

And here are the wiring overlays for them, just for guidance. Note they’re 
both shown here as if they used 16 chip resistors.

ures of 1.25 (N) and 1.85 (BNC). while 
the 'standard' versions gave 1.28 and 
1.20 respectively. (These figures can't 
be compared directly, though, because 
different numbers of chip resistors had 
to be used.)

My suggestion is therefore to go for 
the 'standard' resistors, as their per
formance is almost as good even at 
1296MHz. Even an SWR of 4.4 is still 
useful as a 'rough' dummy load on the 
23cm band, as it corresponds to only 
40% of the incident power reflected. 
Down at 432MHz the figures are much 
better, of course, with an SWR of 1.28 
corresponding to only 1.6% of incident 
power reflected. At 144MHz and lower 
frequencies the performance is virtually 
perfect.

A further advantage of the 'standard' 
chip resistors is that they're available in 
a full range of values, whereas the ‘HF' 
type is only available in values up to 
490 ohms. Since we're achieving the 
final figure of 50 ohms by effectively 
connecting the chips in parallel, this 
limits the number of ’HF' chips we can 
use - and hence the power rating of 
the final loads, as the individual chips 
are only rated for 0.25W continuous dis
sipation. or IW for short periods.

The maximum rating I could achieve 
with the ‘HF' chips thus turned out to 
be 2W continuous/8W intermittent, 
using eight chips (6 x 390 ohms, 2 x 430 

nms). However with the higher chip 
resistances available for the ’standard' 
chips, 1 could use 16 chips with the 
N-series socket and 12 with the BNC 
socket, giving power ratings of 4W/16W 

and 3W/12W respectively. Not a dra
matic increase, to be sure, but worth
while nonetheless - especially as the 
'standard' chips are actually cheaper.

The actual values used for the 
N-series version are 8 x Ik and 8 x 680 
ohms, all in parallel. This gives a nomi
nal value of 50.59 ohms, and hence a 
nominal SWR of 1.01. The 16 chips are 
arranged in four groups of four, around 
the board and socket as shown in the 
overlay and the photo. I used two of 
each value in each group of four, to en
sure current symmetry, but this may not 
be important.

For the BNC version, where only 
three chip resistors can be fitted around 
each of the four sides of the board, I 
used 8 x 560 ohms and 4 x 680 ohms, all 
in parallel as before. This gives a nomi
nal value of 49.58 ohms, and a nominal 
SWR of slightly lower than 1.01. Again 
I interleaved the two values for symme
try, with 2 x 560 ohms and 1 x 680 
ohms in each group.

The Bcyschlag part numbers for the 
three values of chip resistors again all 
have the prefix MM A 0204-50-1%, with 
end codes of Ik, 680R or 560R for the 
three values. As before they’re all avail
able on order from Crusader Electronic 
Components.

The patterns for the two dummy load 
PC board are reproduced in this article, 
to allow you to copy them if desired. 
They carry no coding - there really 
isn't room for any. That for the N-series 
version measures only 25mm square, 
while that for the BNC version is even 
smaller: only 18mm square. They’re 

both normal single-sided boards.
As you can hopefully see from the 

overlay diagram and internal photo, 
each board is mounted immediately be
hind its socket, using the same mount
ing screws and nuts. One or more small 
flat washers are used on each screw, 
under the PCB, to pack it out just suffi
ciently to clear the rear protrusion of 
the socket. This allows the centre spigot 
of each socket to extend through the 
PCB for soldering to the centre copper 
area, but with a minimum of excess 
(which would provide inductance). The 
earth return from the PCB outer copper 
area to the connector is made via the 
four screws and nuts - not an ideal sys
tem, but it seems to work reasonably 
well.

In each case the chip resistors are sol
dered across the gaps between the cen
tre and outer copper areas, as symmet
rically as possible. As before I pre
tinned the copper where all resistors 
were to go, and then used small strips 
of masking tape to hold them in place, 
while soldering. That’s all the construc
tion involved.

The loads built up using the 'HF' type 
chip resistors were made in exactly the 
same way. The only difference was that 
in this case, both versions used only 
eight resistors (6 x 390 ohms and 2 x 
430 ohms).

Needless to say, a dummy load should 
be housed in a closed metal box, to pre
vent the escape of any RF energy. I 
housed each pair of the loads in one of 
the smallest diecast aluminium boxes 
currently available, measuring 100 x 52 
x 25mm.

Why build a pair of loads in the one 
box? Mainly because even though this 
seems to be the smallest metal case cur
rently available, it's still miles too large 
for a single load. It therefore seems less 
wasteful to use it for housing two, and 
this being the case the logical approach 
is to make one an N-series version, and 
the other a BNC version. Seemed a 
good idea at the time, anyway!

Needless to say if you have access to 
rather smaller boxes, or choose to make 
some yourself, you'd probably decide to 
build each load into its own box. This 
would be a bit more flexible.

That brings to a close the description 
of our new Powermatch mark 2 system. 
1 hope you find it as useful as the origi
nal version seemed to be. Although not 
a particularly complex project, it’s cer
tainly presented quite a challenge in re
vamping the design to suit today's com
ponents, and achieving an upgrade in 
performance at the same time. ®
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Improving loom's 
BP-70 battery pack

(...and others)
The battery packs provided with many modern hand-held transceivers provide only limited
operating time for each charge, and often don’t allow transmission when the battery is being
recharged. Our author has found a way to modify the Icom BP-70 to overcome these
shortcomings, and his solution should be applicable to many other battery packs.

by LEW WHITBOURN, VK2ZIP

When Icom introduced its IC-2A in 
1980, it was the the first amateur hand
held radio with a ‘slide-on’ battery 
pack. To some extent this made battery 
capacity academic, at least for users 
with two battery packs, who could 
charge one pack while using the other.

Taking full advantage of this, Icom 
supplied the IC-2A with the relatively 
low capacity 250mAh BP-3 battery 
pack. However the IC-2 A still gave 
quite respectable time between charges, 
thanks to the quite low receiver drain of 
less than 25mA and a moderate trans
mitter current drain of about 600mA, 
for a nominal output power of 1.5W.

This battery performance represents, 
in my opinion, about the minimum ac
ceptable for a hand-held radio: about 10 
hours of continuous receiving time (with 
no signal), or about half an hour of con
tinuous transmitting time.

The main advantages of the BP-3 bat
tery pack were its small size and weight. 
It also had an inbuilt charging socket 
(for 13.8V DC), a crude current regula
tor and an LED charge indicator. How
ever the need for packs of higher volt
age (to give more power) and higher ca
pacity for a variety of radios since the 
IC-2 A - marine, commercial and ama
teur - led to the development of a 
number of packs ‘slide-compatible’ with 
the BP-3. These are listed in Table 1.

The transverse dimensions of all these 
packs are the same: 65mm wide x 35mm 
deep. Note that the BP-4 is really in
tended for use with dry cells, but I have 
shown the possible performance using 
commonly available AA-size NiCad 
cells. Also note that the capacities of 
some sizes have been upgraded slightly

in recent times, as indicated in the 
table.

The most recent addition to this line 
of packs is the BP-70, which is supplied 
as standard with Icom’s IC-2GAT and 
IC-4GAT amateur 2m and 70cm radios, 
the IC-32AT 2m/70cm dual-band hand
held as well as the very recent IC-40G 
UHF CB radio.

All this brings me to the point of this 
article. The BP-70 has only marginally 
greater capacity than the BP-3 from 
which it evolved, but it is powering 
radios with considerably greater current 
drain. Taking the IC-2GAT as an exam
ple, the receiver current is 40mA and 
the transmitter current is 1.8A, for an 
output power of 7 watts. This corre
sponds to a continuous receiving time of 
just over 7 hours, or a continuous trans
mitting time of only 9 minutes.

I discount the battery saver feature, 
which although very useful for monitor
ing a single channel, does not do any
thing when the radio is scanning or 
monitoring a signal. These short times 
can only be considered academic for 
those who want to spend something like 
$200 for a second battery pack of more 

reasonable capacity. (The best price 
that I have seen for a BP-5 is about 
$175.)

Another solution to the problem for 
base or mobile operation, is external 
powering - although only one of the 
radios mentioned above, the IC-32 AT, 
has a socket for external 13.8 V power. 
Meanwhile the BP-70 has not one, but a 
luxurious two sockets for charging; so it 
is tempting to turn one of these into an 
external power socket!

In the rest of this article I describe 
what is inside the BP-70, and how to 
modify it for external powering of the 
radio through the 2.1mm coaxial socket. 
I have tested this modification with an 
IC-2GAT, and make numerous refer
ences to that radio in what follows. 
However I expect the same comments 
to apply to the IC-4GAT, IC-32AT and 
IC-40G radios.

Other Icom battery packs having two 
charging sockets and an internal relay 
are probably quite similar to the BP-70, 
and could probably be modified in 
much the same way. Packs which come 
to mind are the BP-7 and the BP-8, 
which are equivalent to the commercial

TABLE 1
Type 
No

No of 
Cells

Nominal 
Voltage

Capacity 
(mAh)

Height 
(mm)

Charge 
socket

BP-3 7 8.4 250-270 39 2.1mm
BP-2 6 7.2 425-450 39 (none)
BP-4 6 7.2 450-700 49 (none)
BP-5 9 10.8 425-450 56 (none)
BP-5A 9 10.8 425-450 80 1.3 & 2.1mm
BP-7 11 13.2 450 80 1.3 & 2.1mm
BP-8 7 8.4 800 80 1.3 & 2.1mm
BP-70 11 13.2 270 61 1.3 & 2.1mm
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ICOM BP-70 Colour code for the wires is: W2-red, W4-brown, 
W5- white, W6 - grey, W7 - black.

Fig.1: The original circuit for Icom's BP-70 battery pack.

battery packs IC-CM7 and IC-CM8 re
spectively.

The BP-5A pack has the same voltage 
and capacity as the BP-5. The only vis
ible differences are its extra length and 
two charging sockets, so it probably has 
an internal relay and similar circuitry to 
that of the BP-70.

Inside the BP-70
On opening a BP-70, which is held 

together by four screws on top and one 
each side, I found the circuit shown in 
Fig.I. All the diodes except Dl3 and 
Dl4. which look like IA power diodes, 
are small signal types such as 1N4I48.

The 11 270-mAh cells are series con
nected in two batteries, one with five 
cells and the other with six. The compo
nent labelled TC is a thermal cutout. In 
normal (i.e.. not charging) operation, 
the normally-closed contacts of relay 
RLl connect these two sets of cells in 
series to the top and bottom contacts of 
the pack.

If external DC (13.8V nominal) is 
connected to either of the coaxial sock
ets on the sides of the battery pack, or 
to the spring loaded contact marked C 
on top of the battery pack, it is fed via 
one of the diodes DI. Dll or DI2, and 
then Dll), to the coil of RLl. The relay 
then breaks the connection between the 
two sets of cells described above and al
lows two independent constant-current 
charging circuits (QI and Q2) to charge 
the five and six-cell batteries indepen
dently at 43mA - which corresponds to 
a charging time of 8.8h for the 27()mAh 
cells.

The normally open contacts of RLl 
connect the negative end of the five cell 
battery to ground via a 33-ohm resistor 
(R6) which drops l.4V at the 43mA 
charging current. This is roughly equal 
to the terminal voltage of one cell under 
charge, so the two constant current 
chargers charge at the same voltage and 
are therefore well matched. This might 

be considered to be important, because 
the regulation of the simple one-transis
tor constant current sources used, al
though perfectly adequate for the job, is 
not brilliant!

The reason for using a relay to split 
the 11 cells into two independent bat
teries for charging is to allow charging 
from a 12-I3.8V source. Fully charged 
NiCad cells rise to about 1.4 volts, or 
15.4V for an ll-cell pack, and a con
stant current regulator would need to 
drop another 2V or so - requiring a 
total voltage of nearly 18V, which is 
well over 13.8V. The relay cuts the volt
age required by almost a half, allowing 
charging from sources of 12V or less.

Under charge the BP-70 still delivers 
power to the radio, but only from the 
five-cell battery in series with the 33- 
ohm resistor. This explains why the IC- 
2GAT will not transmit when its battery 
is being charged. It also means that, un
less the power saver is on, the receiver 
current of the IC-2GAT (40mA) will 
consume virtually all the charge current 
meant for the five-cell battery, with 
serious long term effects on the battery 
pack.

The charge contact ‘C on top of the 
BP-70 does nothing with the 1C-2GAT. 
This is obviously meant for use with 
radios like the IC-02A(T) and IC- 
04A(T), such as the IC-32AT. IC- 
12AT. IC-A20, IC-H16, IC-U16. IC- 
Mll and possibly others, where external 
DC can be fed to the radio through a 
top panel connector.

On these radios the external DC is 
fed to a special contact on the bottom 
of the radio for charging the battery 

TABLE 2
Relay Coil V Coil R Coil I Coil Power
Tandy 275.240 5V 55 90mA 450mW
Tandy 275.241 12V 320 37.5mA 450mW
Icom BP-70 14V 435 32mA 450mW

pack. I have noticed that recent BP-3 
battery packs (seven cells at 250mAh or 
270mAh) have the same charge contact 
as the BP-70. These BP-3's have a 
proper constant current charger circuit, 
like one of those in the BP-70: they 
draw 40mA from a 13.8V supply and 
deliver a constant current of 30mA to 
the NiCads, the remaining 10mA going 
to the LED charge indicator.

The BP-70 delivers close to 43mA to 
its two internal batteries for any input 
DC voltage between about 10V and 
16V. I measured almost exactly 43mA 
at 13.8V, for a load current of about 
130mA; most of this is accounted for by 
the two 43mA charge currents, the relay 
current of about 30mA, and the LED. 
The output of the BC-17 charger sup
plied with the IC-2GAT, which has an 
open circuit voltage of 18V. drops to 
13.8V at 130mA.

The only thing not completely clear in 
Fig.I is the purpose of Dl3 and Dl4, 
which can only have an effect when the 
pack is being charged. Dl4 stops the re
verse drop across R6 exceeding 0.7V, if 
the radio draws excessive current as a 
result of either high audio output on re
ceive or an attempt to transmit. Dl3 
stops the forward drop across R6 from 
exceeding about 2V, but I can’t see why 
this would be of special concern.

Improving the BP-70
The modification described here uses 

a second tiny relay, almost identical to 
the one already in the BP-70, to switch 
DC from the larger DC coaxial socket 
(2.1 mm) directly to the radio. Charging 
still operates normally if DC is applied 
to the top charging contact of the pack, 
or through the 1.3 mm coaxial socket, 
which is the one used by the BC-17 
charger.

With the arrangement about to be de
scribed. it is possible to charge the bat
tery pack and deliver external power to 
the radio at the same time. Power for 
both functions could be derived from 
the same nominal 13.8V source, con
nected simultaneously to both coaxial 
sockets on the battery pack. Both the 
1.3mm and 2.1 mm coaxial plugs re
quired arc available from DSE and 
Tandy stores. Note that the red LED in 
the battery pack will light up on charge 
only and is not affected by power sup-
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Battery packs
plied through the 2.1mm external power 
socket.

In my search for relays small enough 
to fit inside the BP-70 I discovered two 
at Tandy, which are physically identical 
to the one already in the BP-70; one 
with a 5V coil and the other with a 12V 
coil. These relays measure 6 x 8 x 
10mm, have a 1A contact rating (SPST) 
and all bear the external marking 
‘OUC’. A physically identical relay is 
used for DC changeover in the Icom 
IC-02A(T) and IC-04A(T) transceivers. 
These relays are compared in Table 2.

I have assumed that the relay in the 
BP-70 is designed for 14V operation, 
and on this basis all three relays appear 
to be designed to give the same mag
netic field for the same power input 
(probably into the same mass of cop
per).

For the present modification I chose 
to use the 12V type, with a 56-ohm 
resistor in series with its coil, which 
drops about 2V at 32mA, to ensure that 
its pull-in field and power dissipation in 
the BP-70 match those of the original 
relay.

Some readers will notice that this 1A 
relay is being used at currents up to 
1.8A. My justification for this is that 
the 1A specification is for switching, but 
the relay here will never be required to 
switch 1.8A; that is done by the PTT 
switch in the radio. I am sure that Icom 
would agree - as I mentioned above 
they use similar relays for the same 
function inside a number of other 
radios, with transmit currents up to 
about 1.4A.

The only parts required for the modi
fication are the relay, the 56-ohm resis
tor, five short lengths of hook-up wire 
and some sleeving. The modified parts 
of the circuit are shown in Fig.2.

Proceed as follows. Undo the six 
screws holding the battery pack together 
and open it carefully to avoid shorting 
the NiCad batteries. It would not hurt if 
the batteries were flat for this exercise 
but in any case carefully unsolder the 
five wires (W2, W4, W5, W6 and W7 - 
see Fig.l) connecting the NiCads to the 
printed circuit board. These points are 
screen printed on the board - note the 
colour code of the wires if it is not as 
shown in Fig. 1. Each wire is clamped 
by a stirrup on the circuit board but 
slides neatly out of this when heat is ap
plied on the solder side of the board.

The next step is to lift the cathode 
end of D12 and cut the track of the 
PCB leading to the positive output con-

Fig.2: Lew Whitbourn’s modifications, which allow one of the 13.8V input 
jacks to be used to run the transceiver directly.

tact on the centre of the top plate of the 
battery pack, in preparation for wiring 
to the new relay RL2.

The relay is positioned, on its side, on 
a bare patch of circuit board next to the 
2.1mm 13.8V coaxial power socket. I 
glued it down with ‘super glue’, but sili
cone adhesive would be just as good. 
Glue the relay down with its pins point
ing in a convenient direction for point- 
to-point wiring to other parts of the cir
cuit board.

The pin connections of the relay are 
supplied on the back of its packaging. 
The moving contact, connected to the 
lone pin at one end of the relay, con
nects to the side of the previously cut 
PCB track connected to the top positive 
contact of the battery pack. The nor
mally closed contact, which is connected 
to the pin diametrically opposite, con
nects to the other side of the cut PCB 
track. It is necessary to run short wires 
from the abovementioned relay contacts 
around one end of the PCB (i.e., from 
component side to solder side) to make 
these connections to the two sides of 
the cut PCB track.

The remaining connections can be 
made entirely on the component side of 
the board. The remaining relay contact, 

TABLE 3
Supply 
volts

Current 
(A)

Output 
Power (W)

Overall 
Efficiency

14 1.8 7.2 0.29
13 1.75 7.1 0.31
12 1.7 6.6 0.32
11 1.6 5.9 0.34
10 1.45 5.0 0.34
9 1.3 4.1 0.35
8 1.2 3.2 0.33
7 1.0 2.3 0.33
6 0.8 1.5 0.31
5 0.6 0.5 0.2

the normally open contact, is connected 
by a short wire to the anode of D12, to 
pick up 13.8V from the 2.1mm coaxial 
power socket.

One end of the 56-ohm resistor con
nects to the cathode of D12. Solder a 
short wire to the other end of the resis
tor and slide a piece of sleeving over 
the diode, resistor and solder connec
tions. The other end of the wire goes to 
either end of the relay coil. Another 
short piece of wire connects the other 
end of the coil to ground, which can be 
conveniently picked up at the end of a 
number of components on the PCB.

The wiring is now complete, and all 
that remains is to reconnect the bat
teries and reassemble the pack. How
ever, before doing this, check that the 
modified circuit agrees with Fig.2.

When resoldering the five wires con
necting the NiCad batteries to the PCB, 
it is convenient to solder wires into the 
stirrups that previously supported these 
wires. Solder the wires carefully and 
reassemble the pack carefully, to avoid 
shorting the NiCads - which can pack a 
punch even when nominally flat!

Performance test
I am always interested in how the

112 ELECTRONICS Australia, December 1990



output power and current drain of 
transceivers vary with supply voltage. 
This is never an easy thing to measure 
with a transceiver that has no provision 
for external power, but with the BP-70 
modification done the measurement is 
easy!

The results for the IC-2GAT are 
shown in Table 3, by courtesy of Stirl
ing, VK1EV.

Of course these measurements include 
the extra current of up to 32mA 
through the extra relay in the BP-70. 
On low power the radio draws a current 
of about 0.9A and delivers an output 
power of about 0.9W for all supply volt
ages between 6 and 14V, with corre
sponding efficiencies between 0.17 and 
0.07.

Looking at these results, I can see lit
tle point in using supply voltages or bat
tery packs giving more than 12V. In
deed a BP-5 pack (10.8V at 425mAh) 
would be expected to give 5W quite 
comfortably, and with a useful reduc
tion in current drain. The 1.6dB drop in 
output power would be very difficult to 
perceive in practice. The only reason 
for using 11 cells in the BP-70 would 
appear to be to compensate for the 
large voltage drop of 270mAh cells at a 
load current of 1.8A, which seems to 
me to be a very bad case of ‘catch 22!’
Summary

The modification to the BP-70 battery 
pack described above allows users of 
5W Icom hand-helds to power their 
radios externally for indefinite periods, 
with transmit times infinitely longer 
than the 9 minutes or so afforded by the 
unmodified BP-70!

The modification still permits charging 
by all the normal methods. Note that 
this modification has its uses even with 
radios that have provision for external 
power. These radios, of which the IC- 
32AT is a prime example, all charge the 
BP-70 at its full 9-hour rate whenever 
external power is applied. This is not al
ways desirable, and could lead to over
charging in some circumstances. (The 
same comments apply to the use of re
cent BP-3’s with such radios.)

The solution is either to disconnect 
the battery pack while using external 
power when charging is not desired, or 
to plunge into the simple modification 
described here. The only caution to add 
is that you might want to wait until your 
radio is out of warranty.

It is a pleasure to acknowledge the 
assistance of Icom Australia, in provid
ing some of the background information 
about Icom radios and battery packs 
used in this article. ®
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NEW PRODUCTS
Digital LCR meter

Colourview Electronics of Brisbane 
has released an advanced hand-held 
digital LCR meter with the ability to 
measure very low resistance with a 2 
ohm range (1 milliohm resolution), and 
high inductances with a 200H range, 
and high capacitances with the 20,000uF 
range. Also included is the ability to di
rectly measure Dissipation factor.

The Mic-4070D 3.5-digit LCR meter 
provides seven inductance ranges, 
covering from 200uH to 200H FSD with 
a minimum resolution of O.luH. There 
are also nine capacitance ranges, cover
ing from 200pF to 20mF, (20,000uF) 
with a minimum resolution of O.lpF; 
eight resistance ranges, covering from 2 
ohms to 20M with a minimum resolu
tion of 1 milliohm; and a separate dissi
pation factor/Q factor range.

The instrument is housed in a rugged 
plastic case and is fitted with a zero ad
justment.

For further information circle 269 on 
the reader service coupon, or contact 
Colourview Electronics, 5 Commerce 
Street, Salisbury 4107; phone (07) 
275 3188.

Connectors for 
flat cables

As a supplier of connectors, Siemens 
now offers a semi-automatic machine 
for the production of flat cables with 
connectors. The flat cable is inserted 
manually, then the connectors are fed

into the pneumatic press and attached 
automatically.

The process is suitable for medium to 
large quantities and is designed for 1200 
attachments per hour (900 attachments 
per hour when the connector has to be 
turned). Ease of operation, user friend
liness and secure attachment of female 
connectors per DIN 41651 and printed- 
circuit connectors increase the cost-ef
fectiveness. An operationally identical 
version of the press with turret feed for 
stick packages is also available for the 
attachment of connectors with fre
quently changing pin counts.

For further details circle 246 on the 
reader service coupon or contact Sie
mens Ltd, 544 Church Street, Rich
mond 3121; phone (03) 420 7607.

‘Soft touch’ 
control knobs

Sifam Limited of England has pro
duced a range of thermoplastic rubber, 
two colour, push on, ‘soft touch’, con
trol knobs. The product is designed to 
provide an inherent tactility, which is 
pleasant for the user.

Like Sifam’s range of two colour 
knobs, the ‘soft touch’ range is moulded 
with an integral polypropylene cap/ 
pointer which eliminates subsequent as
sembly operations. Whilst the standard 
body colour of the knob is black, the in
tegral cap/pointer may be moulded in 
any of the Sifam standard of pastel co
lours. Special custom colours for either 
knobs or cap/points can be manufac
tured, if required.

The standard shift configuration of 
the ‘soft touch’ is 6mm with 18 splines, 
but as with all Sifam’s knobs, special 
orders can be accommodated.

For further information circle 245 on 
the reader service coupon or contact 
C&K Electronics, 1 Little Street, Parra
matta 2150; phone (02) 635 0799.

Test clips and adaptors
Emulation Technology offers a large 

collection of VLSI surface-mount adap
tors and accessories that enable quick 
debugging and connection of test equip
ment to high density packaging inte
grated circuits.

Emulation pods and adaptors 
designed for PGA, LCC, PLCC, PQFD 
and Slampack enable connection to test 
equipment supplied with just one type 
of pod. The cost of the adaptor is less 
than the cost of a new emulator pod to 
suit the various surface mount devices.

Bug Katchers enable test equipment 
to be connected easily to surface mount 
integrated circuits and can be supplied 
with generic or custom overlays to iden
tify each pin’s function. The design is 
such that no additional resistance or 
capacitive effects are introduced to 
distort readings.

A wide range of programming adap
tors enables a standard DIL PROM 
programmer to program and read 
PLCC, LCC, SO SOJ and Flatpack de
vices from all major programmable logic 
suppliers. Gang modules are available 
to suit the data I/O PROM program
mers.

Emulation Technology offers a free 
100 page catalog detailing its surface 
mount products.

For more information circle 248 on 
the reader service coupon or contact PP 
Component Sales, PO Box 580, Bay
swater 3153; phone (03) 720 7949.
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Thickness gauges
CMI International has introduced a 

new line of microprocessor based, hand
held coating and plating thickness 
gauges. The gauges are compact and 
ruggedly constructed for shop floor and 
field use.

They provide a low cost alternative 
for accurate, efficient coating and 
plating thickness inspection for many 
applications.

These include: anodise on aluminium; 
cadmium, tin, zinc, nickel, copper, 
chrome, teflon or enamel on steel; paint 
on aluminium, brass or steel; and cop
per on non-conductives.

Basic and upgraded units offer full 
statistical summary on a 12.5mm LCD 
display. Upgraded units offer a variety 
of additional features, such as a more 
detailed keypad, 99 memory locations 
and an RS232 series port for download
ing to a printer or computer. There are 
a total of nine models to choose from 
plus a wide variety of probes, probe 
guides and standards.

For further information circle 247 on 
the reader service coupon or contact 
Attar, 3/51 Cleeland Road, South Oak
leigh 3167; phone (03) 543 5350.

Flexible ink jet
Another model has been added to the 

JAIME 1000 printhead series from 
Imaje Coding Technology. These ink jet 
printers are used in the production line 
of most manufacturing and packaging 
companies. They can be moved and 
mounted at any operation station.

The new S4 model still allows each 
head to be programmed for different 
character size, alphabets for 16 lan
guages, bar codes and a wide range of 
independent messages. But its biggest 
advantage is its reliability when printing 

at an extremely high speed in hazardous 
factory temperatures.

The JAIME 1000 S4 maintains a high 
quality text by measuring its ‘jet speed’ 
directly at the gun nozzle. So it is reli
able, irrespective of hot, cold, humid or 
dusty environments. By using one or 
two of its heads in each printer, a wide 
choice of marking is possible.

A special range of inks are available, 
including invisible ink and an ink for 
printing on glass.

For more information, circle 242 on 
the reader services coupon or contact 
Imaje Coding Technology, Communica
tions and Public Relations Consultants, 
226 Crown St, East Sydney 2010; phone 
(02) 332 3088.

Portable CRO
The Hitachi V-212S portable oscillo

scope is a dual channel, single timebase 
unit with delayed sweep and DC to 
20MHz bandwidth.

The new model has vertical mode 
triggering to provide stable triggering 
for each channel, even when the input 
frequencies differ for channels 1 and 2.

Using a proven, high sensitivity 
design, the V-212S offers a ImV/div 
vertical input sensitivity, coupled with 
an extremely low drift of lmV - which 
occurs as soon as power is applied - 
and a TV sync separation circuit to 
allow convenient video signal measure
ment.

For further information circle 252 on 
the reader service coupon or contact 
Warburton-Franki, 32 Parramatta Road, 
Lidcombe 2141; phone (02) 648 5455.
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Blinking fluoro display
Babcock has released its latest 

vacuum fluorescent display system VF- 
0240-01 featuring a two line x 40 charac
ter display with blinking character capa
bility, which makes it ideal for uses 

where operator prompting is required. 
Thus this function no longer has to be 
performed by the host system.

The display comes with on-board 
microprocessor-controller, which per
forms display, refresh or control func
tions. A DC/DC converter generates 
the necessary voltage to drive the 
display.

The VF-0240-01 has a 5 x 7 dot 
matrix format and character height of 
5mm. It operates on a single +5V 
power supply and accepts TTL level 
parallel or serial ASCII data. RS232 
serial is optional.

For further information circle 251 on 
the reader service coupon or contact 
IRH Components, 32 Parramatta Road, 
Lidcombe 2141; phone (02) 748 4066.

Cable ties
A Mount Gambier company is mar

keting four sizes of cable ties (black 
only) in packets of 25 to suit the handy
man market. Cable ties have been 
around for quite some time, but not in 
handyman quantities. The ties vary in 
size from 95mm to 300mm and can be 
used for a variety of applications. Prices 
range from 90 cents to $4.85 a packet.

For more information, circle 241 on 
the reader services coupon or contact 
A.C & N.E Zwar, 15 Tweed Crescent, 
Mount Gambier 5290; phone (087) 
24 9194.

Low cost multimeters
Meter International has released five 

brand new low cost, high performance 
handheld 3-1/2 and 4-1/2 digit multi
meters.

The new instruments are intended for 
professional use in maintenance and test 
and service situations. They represent a 
careful mix of quality manufacture, high 
accuracy, 33 functions including a fre
quency counter ranging up to 200kHz, 
conductance measurement and audible 
continuity check.

For further information circle 244 on 
the reader service coupon or contact 
Quiptek Australia, PO Box 335, Black 
Rock 3193; phone (03) 532 1328.
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NEW PRODUCTS

New fax machines
Voca Communications has released 

two new facsimile machines, model

numbers M-1400 and F-25. Both 
machines offer features found on higher 
priced units but are now available at 
prices designed to fit the small business, 
or home operator’s budget.

□AVID HALL ELECTRONICS
CODEÆPHONE®

TELEPHONE & ANSWERING MACHINES

THE PERFECT CONNECTION
IN ANY HOME OR BUSINESS gS

FULL RANGE OF ALTRONIC AND TALKING 
ELECTRONICS KITS INCLUDING FM BUGS

MAILORDERS
For goods value up to: Add postage: 
$10-$24 $4.00
$25-$49 ' $5.00
$50-$99 $6.50
$1OO-over $8.00

Key features include a multi-age 
document feeder, 100 number auto
dialler, automatic redial, delayed diall
ing, 16 level greyscale, automatic page 
numbering, activity journals and confir
mation reports, polling and database 
polling, automatic density and manual 
contrast control and automatic large 
document reduction. There’s also a 
built-in handset, monitor speaker for 
on-hook dialling, automatic or manual 
answering, copier facility and a two line 
twenty-two character liquid crystal dis
play of information and prompts.

A fully integrated voice/fax switch 
enables the M-1400 and F-25 to operate 
in conjunction with an answering ma
chine or second telephone, sharing one 
common telephone line, solving the 
problem and expense of installing a 
second fax line.

Both new models also incorporate an 
optional closed network which effec
tively prevents ‘junk’ fax mail. Incoming 
transmissions can be limited to only 
those presenting the correct predeter
mined pass code - a code which can be 
modified as often as desired.

DAVID HALL 
ELECTRONICS 

3/376 KINGSTON RD, 
SLACKS CREEK 4127 

Ph [07] 808 2777 
Fax [07] 209 2623

For further information circle 249 on 
the reader service coupon or contact 
Voca Communications, 11-29 Eastern 
Road, South Melbourne 3205; phone 
(03) 697 7000.

Microwave 
analysis system

Marconi has announced the launch of 
the model 6580 transmission line meas
urement system, a new system for pre
cise fault location in microwave trans
mission lines.

Conventional scalar analysers display 
amplitude against frequency; the 6580 
also displays amplitude against distance, 
using sophisticated time domain reflec- 
tometry techniques, enabling faults in 
microwave lines to be quickly identified 
with accuracy and resolution, long be
fore they cause a system to fail.

The 6580 is entirely menu driven, pro
vides on-screen help text and displays 
connection diagrams. The rugged com
pact test head incorporates all the de
tectors and directional devices required 
for insertion loss, reflection loss and 
fault location measurements. It also 
incorporates live referencing, reducing 
the common problem of flexible cables 
used before the test port which can 
cause poor source match.

The system provides full error correc
tion for cable attenuation, multiple 
faults and relative velocity values of dif
ferent cable types. It covers from 
10MHz to 26.5GHz, a distance range of 
up to 300m and offers resolution down 
to just a few millimetres.

For further information circle 250 on 
the reader service coupon or contact 
Marconi Instruments, 15 Orion Road, 
Lane Cove 2066; phone (03) 418 6044.
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EARTHQUAKE ANNIVERSARY
AFTER SHOCK SALE 28 Dec 1989

NO-NAME DISKS - Cheap!!
5.25"

5.25"

3.5"

3.5"

DSDD 

DSHD 

DSDD 

DSHD

only 
only

$ 5.20 per box 10
$12.50 per box 10

only $12.50 per box 10

only $32.50 per box 10

TDK DISKS - Prices Slashed!!
5.25"

5.25"

3.5"

3.5"

DSDD 

DSHD 

DSDD 

DSHD

$2SdO now $17.95
wis $Ji>r54 now $29.95 

was $£k$4 now $32.95 

was $54*94 now $65.95

SAVE on PRINTERS !
EPSON LX400

EPSON LQ400

PANASONIC KXP1081

PANASONIC KXP1180

$365.00
$575.00

$295.00

$385.00

♦ Ask us for full data sheets*

Aussie Made MAESTRO Products
Prices Slashed!

2400XR (v.22, v.22bi>. Bell 103, 212, 2400)

240OZXR (v.21,v.22,v.22bi».v.23)

1234 VP! us Inmodem (2400ZXR on pc card)

2400 Data Optimizer (2400XR with data compression)

1200 Bit Stream Flyer (v.22 & Bell 212)

Battery Backup for ZXR

3 2k RAM option for ZXR

9600XR FAX ! DATA Modem

notSJSIMÄ only $283.00

not only $376.00

not $>*O0 only $385.00

not$3_S»M only $385.00

not $yS«Xi only $182.00

not $3>0(r only $31.00

not $35^0 only $31.00

notSJSMß only $376.00

HS3000 Handy Scanner
* Built in viewer window
‘ 100/200/300/400 DPI resolution

Anice 105mm wide scan
‘ 4 Encoded modes - 3 half tone & B/W
* 32 Shades of Grey

. . SAVE !! Only $365.00

with every purchase
*** FREE Software - PC Paint Brush & Image Tool ***

Nows the time to buy your 
DISK STORAGE BOXES

EPROM PROGRAMMER
This programmer is a steal I It plugs into your PC. It comes

5.25" holds lOdisks 
525" holds 60disks
3.5" holds 80 disks
3.5" holds 40 disks

$14.60
$11.80
$15.20
$12.90

AU Boxes are lockable and supplied with 2 keys

What a

with software,

Only

and programs 2716 up to 27C512.

$285.00

ERASERS
Great Buy I Eraser holds up to 9 x 24 pin Eproms

A Bargain at $109.00

Yes We Still Have Them on Special ! 
FLUKE INSTRUMENTS

73 not $J5<íbut $138
75 not $^4tfbut$220
77 not $ß25but $300

83 not $399 but $369
85 not $486but $440
87 not $^86but$535

23not$3Xbut $305 All Fl like prices excl. sales tax

10% OFF any Fluke Accessories made with 
your multimeter purchase!!

These GOLDSTAR DATA BOOKS 
are selling incredibly fast! See the 

Prices & you’ll know why !
4000 CMOS 

74HC/HCT 

LINEAR 

MEMORY 

74LS (TTL)

not $1>6< now 

not $ now 

not $ ^4«W now 

not $7*55^ now 

not $1^-85^ now

$6.00

$7.00

$5.00

$3.00

$6.00

BUY NOW ¡¡Hurry Before we sell out!

926-50W Station Adjustable

483 Des older mg at its best

700B Soldering & Desoldering 40W

700C Soldering & Desoldering 60W

CMOS 
LOGIC 
GIMMS 
WRITS 
DATA 
BOOK

____

GOODWILL GOS622 Oscilloscope
20 MHz Dual Trace

6" Rect CRT with internal graticule 

High sensitivity Imv/DIV 

CHI & CH2 alternate trigger 

Hold-Off Function 

TV sync separation circuit

Only $691ex tax, FREE Multimeter

Save for XMAS on HAKKO & WELLER 

Now the best of both Worlds are available from NOVO.

HAKKO Quality Plus Aussie Made WELLER
just $165.00

just $799.00

just $975.00

just $1050.00

WTCPS 

WTCPT 

BC1001D 

EC2001D 

BC3001D

$M0Ä> 
$24rtÓ 

$4406’ 

$3»rt0

now $125.00

now

now

now

$175.00

$189.00

$350.00

$305.00

We Keep Spares for both Brands. Contact us for Your Technical Data!!

Novocastrian Electronic
-NES I Supplies Pty Ltd

MAIL OR TELEPHONE ORDERS 
WELCOME’

Bankcard — Mastercard — Visa

1/96 Fern St, Islington, NSW 2296 
PHONE: (049) 62 1358 FAX: (049) 62 2005 ORDER HOTLINE (008) 02 5942

Delivery Rates: 

Orders:

$1- $9.99 

$10-$24.99

$25-$49.99 

$5O-$99.99 

$100-plus

Postage: 

$3.00 

$3 JO 

$4.50 

$6.00 

$7.50

The postage rates shown cover basic postage only. Any specialised 

freight requirements will be charged at different rates. Prices 

subject to change without notice. Prices include Sales Tax unless 

stated otherwise.
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Test Equipment Review:

Marconi's new 2031 
Signal Generator
As in so many other areas of electronics, RF technology is growing ever more capable. 
Needless to say the equipment needed to check its performance must also keep pace - 
including signal generators. Here’s a look at the latest model from Marconi, with specifications 
so impressive that they make many earlier generators look like the proverbial modulated 
oscillator’.

by JIM ROWE

I have seen the future, I believe - at 
least as far as signal generators are con
cerned. And I can report that it looks 
pretty impressive.

When Marconi Instruments’ Jeff 
Davies arranged to loan me one of his 
firm’s new 2031 generators for a few 
days, he said “I think you’re going to 
be impressed. One of the engineers at 

XXX (a large R&D organisation) has 
just tried it out, and told me that some
day, all signal generators will be like 
this!”

After trying out the 2031 for myself, I 
know what he means - and I certainly 
hope he’s right.

Like many modern digital-technology 
RF signal generators, the 2031 doesn’t 

look much like the old analog genera
tors of yore, in their massive cast alu
minium or iron cases that were best de
scribed as ‘two man transportable/one 
man hernia’. It looks more like a rack
mount digital oscilloscope, with its large 
backlit LCD display screen and array of 
pushbutton controls.

It isn’t exactly tiny, measuring 152mm 
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high by 425mm wide by 525mm deep, 
but the weight is quite reasonable at 
only 16.5kg.

So far, of course, it all sounds fairly 
familiar. Many modem test instruments 
are microprocessor based, and tend to 
have a similar looking front panel with 
either a CRT or LCD front panel dis
play, and functional control via what is 
essentially a dedicated keyboard. What 
makes the 2031 so special?

Well for a start, its basic performance 
specification. The 2031 can produce an 
output anywhere from 10kHz in the 
audio range, right up to 2.7GHz in the 
upper UHF/microwave band. Tuning 
over this very wide range is continuous, 
and with a resolution of 0.1Hz even at 
the top end.

Thanks to the use of a frequency syn
thesiser system the stability is of a 
matching high order, being essentially 
that of the internal 10MHz standard: 
better than +/-5 parts in 108 over the 
operating range of 0 to 50°C, with an 
ageing rate of better than 2 in 107 per 
year, and 5 parts in 1010 per day after 
one month of continuous operation.

Incidentally the 2031 has no calibra
tion adjustments in the normal sense of 
the word. All alignment is carried out 
via internal software, using either the 
keyboard or the built-in IEEE bus in
put/output port. In any case the rated 
calibration interval is two years, which 
should allow a significant reduction in 
ownership costs and downtime.

As well as being adjustable over a 
very wide range in terms of frequency, 
the 2031’s output level is also adjustable 
over a particularly wide range. In fact it 
covers a range of no less than 157dB - 
from +13dBm right down to -144dBm, 
with an accuracy of +/-ldB to 
1.35GHz, and +/-2dB up to 2.7GHz!

If this doesn’t impress you, consider 
that this covers from 1 volt right down 
to a mere 14 nanovolts (0.014uV), 
across a 50-ohm load. With one of the 
old analog clunkers, we’d have been 
happy to be able to reduce the output 
to a known 1 microvolt...

By the way, the spectral purity of the 
output is also very impressive. Harmon
ically related and non-harmonic spuri
ous outputs are rated at -30dBc and 
-70dBc respectively. Also the SSB 
phase noise level is typically at 
-122dBc/Hz at 470MHz (20kHz offset), 
making the 2031 suitable for both in- 
channel and adjacent channel receiver 
measurements.

How about modulation? The 2031 has 
an internal wide-range modulating 
source, with frequency programmable 
from 0.1Hz to 500kHz in 0.1Hz steps. 

As well as being available for external 
use as an ‘audio’ signal in its own right, 
the signal from this source can be used 
to modulate the main carrier with either 
AM, FM, wideband FM or phase 
modulation as desired. And needless to 
say the degree of modulation is always 
fully adjustable.

AM depth is adjustable from 0 to 
99.9%; FM deviation from 0 to 1MHz, 
for carrier frequencies up to 21MHz, 
and from 0 to 1% of carrier frequency 
above 21MHz. For phase modulation 
the range is from 0 to 10 radians.

The modulation bandwidth for AM is 
from either DC or 10Hz to 50kHz 
(-IdB), depending upon whether you 
select DC or AC coupling. The corre
sponding figure for FM is DC/lOHz to 
300kHz, while the -3dB bandwidth for 
wideband FM is typically 10MHz.

Incidentally the internal LF modulat
ing source has a THD of less than 0.1% 
in sinewave mode (a choice of either 
sinewave or triangular wave outputs is 
available). Its front-panel external out
put level is also adjustable from 5V 
RMS down to lOOuV, into 600-ohm 
loads (source impedance nominally 5.6 
ohms). So the 2031 includes a very re
spectable audio signal generator, as 
well...

In addition to this primary modulation 
source, the 2031 has provision for an 
optional second modulation source to be 
fitted internally, allowing for two-tone 
testing. Quite apart from this there are 
two front-panel inputs for external 
modulation signals, giving the potential 
for simultaneous modulation with four 
different signals. There’s also provision 
for a pulse modulation option, with rise 
and fall times of 5ns, for testing primary 
and secondary radar systems.

The main internal modulation source 
has six different programmable fre
quency ‘channels’, and can be arranged 
to switch between these as desired for 
testing equipment that responds to se
quences of tones. As the source fre
quency can be set down to 0.1Hz, this 
makes the 2031 suitable for testing gear 
that uses sub-audible CTCSS signalling.

Not only that, but the modulation 
system allows four different modulation 
modes: single, dual tone, composite and 
dual composite. The 2031 can thus be 
used for testing with simultaneous AM 
and FM (each independently adjust
able). In fact in the ‘dual composite’ 
mode it can have simultaneous AM and 
FM, each with two pairs of tones!

As noted earlier, the generator has an 
IEEE/GPIB communications port built 
in, so that it can be used as part of an 
automated test/measurement system. 

Virtually all generator parameters may 
be programmed via the IEEE port, 
which conforms to the IEEE 488.2 
standard.

To make it easy to perform rapid test
ing of equipment and systems, the 2031 
has a non-volatile memory system that 
can store 100 different control setting 
‘recipes’. These can then be recalled as 
desired, instantly reconfiguring the gen
erator for a new output frequency, 
level, and set of modulation parameters.

Impressed yet? Never mind, there’s 
still more to come. As well as being a 
standard signal generator, the 2031 can 
also be used as a sweep generator for 
analysis of circuit, system or filter re
sponse over a range of frequencies. And 
the maximum sweep range is as wide as 
the total tuning range: from 10kHz to
2.7GHz, if you really want.

The sweeping range is set simply by 
programming the start and stop fre
quencies. In addition you can select the 
number of frequency steps per sweep, 
and the time per step.

During sweeping the carrier may be 
either modulated or unmodulated as de
sired - with the full choice of modula
tion possibilities. Sweeping can also be 
either continuous or single shot, with 
triggering via either a key press, an ex
ternal pulse or a GPIB command. A 
ramp signal output is provided at the 
rear of the generator for driving a scope 
display or an X-Y recorder.

A marker signal output is also pro
vided, and the 2031 allows five different 
marker frequencies to be stored in its 
memory.

Now for some of the more subtle 
‘bells and whistles’. One very nice fea
ture is that for output level, the 2031 of
fers a choice of measurement units: you 
can have the level indicated, and/or and 
make the adjustments in either dB or 
V/mV/uV. And you can flip between 
these modes at any time, merely by 
pressing a button - how’s that for con
venience!

But what is the dB reference level, I 
hear you ask - and is the voltage an 
EMF level, or a PD across a 50-ohm 
load? Very important points, of course; 
but don’t forget that Marconi’s engi
neers have been designing RF signal 
generators for a long time now.

So with the 2031 you get a choice of 
just about any of the standard reference 
levels or measurement conventions. For 
dB you can program it to use either 
ImW, IV, ImV or luV as the reference 
level, so that the display reads in dBm, 
dBV, dBmV or dBuV respectively. 
Similarly for volts/mV/uV you can select 
indication in either EMF (unterminated
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Marconi generator
output) or PD (terminated) - and of 
course the reference level for dB indica
tions changes to match.

Now are you starting to get im
pressed? There’s still more to come, 
though. For example, the 2031 has a 
’delta' or relative mode facility, for con
venient comparison of equipment per
formance against a reference unit, at a 
particular frequency or over a desig
nated range.

You can set up the generator to a 
particular frequency, with designated 
output level and modulation parame
ters. Then you can switch to delta 
mode, and the 2031 allows you to 
change virtually any of the parameters 
as desired - using their preset values as 
reference. You can adjust the carrier 
frequency above or below (for checking 
selectivity, IF bandwidth, etc), the out
put level (for checking relative sensitivi
ty, limiting, squelch threshold, etc), the 
modulation depth/deviation, and so on. 
All in relative terms, up or down from 
the preset levels; a very handy facility 
for acceptance testing and similar jobs...

Another nice feature is the ability to 
offset either the carrier frequency, or 
the output level absolute reference (or 
both), so that a group of 2031’s in the 
same environment can be standardised 
to give exactly the same readings. The 
output level can be offset either up or 
down by up to 2dB, while the carrier 
frequency can be offset by whatever 
amount is desired, separately for the 
10kHz-337.5MHz segment and for each 
octave above this.

1 should add that because this offset
ting facility obviously alters the instru
ment's calibration, it can only be ac
cessed by 'unlocking' the built-in micro
processor's software security system. 
This ensures that it can’t be done acci
dentally.

I could go on, but you probably get 
the idea by now. The 2031 is very much 
a users' signal generator, with just about 
every possible facility for convenient RF 
measurements.

Operation
Despite this bewildering array of fa

cilities, operating the instrument turns 
out to be much more straightforward 
than you’d think - thanks to the built- 
in micro and its firmware.

Not surprisingly, many of the func
tions and modes of the instrument are 
selected using a menu system and a set 
of 12 software-defined control buttons

LOCAL

Fmq'er 2 700.000 0000 MHz

RF Level: -144.0 dBm ON
Int Std: 10 MHz

Carrier 
Freq.

No Pulse 
Fitted

RF 
Level

AM FM 
Devn.

Single Modulation Mode Modulation ENABLED Source
Frea: F4

FM : 0 Hz 0N
PU

Int F4 : 1.0000 kHz

4>M FM 
ON/OFF

Wideband 
FM

Select
Source

A ‘screen print’ of the 2031 ’s display in basic signal generator mode. The six 
small rectangles down each side carry the legends for the soft keys. The ON’ 
near the top right of the main area indicates that the main carrier output is 
enabled.

Start Freq: 10.0000 kHz
Stop Freq 2 700.000 0000 MHz

Number of: 250
Steps

Step Time: 50 ms

Sweep Status: SWEEPING IT I
Sweep Mode: INTERNAL SINGLE
Sweep Type: CARRIER

And here’s the kind of screen display you get when the 2031 is sweeping - in 
this case, from 10kHz right up to 2.7GHz! Note that only the top left-hand 
softkey is active, to stop sweeping. The black bar near the centre grows in 
length as each sweep proceeds.

or ‘soft keys'. And for each menu, the 
large back-lit LCD screen displays the 
available choices in a clear and unam
biguous fashion, down each side of the 
screen and immediately alongside the 
keys to make the selections It couldn't 
be much simpler.

As well as the softkeys, there are nine 
‘hard' keys under the screen for primary 
instrument control functions. These deal 
with such things as carrier on/off. modu
lation on/off, LF output on/off, delta 
mode enable/disable and sweep mode 
enable.

Further to the right of the screen and 
its associated keys are the keypad for 
entering parameters in numeric fashion, 
the keys to select measurement units, 
and the rotary control. The latter can 
be used to adjust any selected parame
ter in incremental fashion, as an alter
native to the keypad.

There are three keys alongside the 
control knob, used to select its opera
tion. The centre key is an enable/disable 
toggle, while those above and below 
have functions which depend upon 
whether or not the knob is enabled. 
With the knob enabled, they adjust the 
knob's control sensitivity up or down in 
decade steps; on the other hand with 
the knob disabled, they directly incre
ment or decrement the selected parame
ter. Very neat!

The RF output, LF output and power 
switch are over on the far right of the 
front panel. RF output is via a type N 
connector, and is provided with a high 
level of reverse power protection.

Trying it out
Needless to say we gave the sample 

2031 generator a fairly extensive work
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out while it was with us. This included 
using it to check out the performance of 
a couple of different VHF and UHF re
ceivers, so that we could get a good 
idea of its ease of use.

I guess I should stress that it wasn’t 
really feasible for us to check out the 
calibration of the 2031 — it’s consider
ably better than anything else we have 
access to, making such an exercise 
pretty pointless. In fact you’d need a 
standards laboratory, to do so.

We used the 2031 largely in the oppo
site way, to check our existing counters 
and meters as well as receivers, it was 
an excellent opportunity to take advan
tage of such a ‘Rolls-Royce’ instrument, 
while we had access to it!

Using it turned out to be very 
straightforward indeed. The menu- 
driven operation is quite intuitive, mak
ing it largely unnecessary to refer to the 
manual except for the more esoteric 
operations. For all normal setting-up 
you merely select the parameter you 
wish to change using the appropriate 
softkey, punch in the desired value 
using the keypad, and finally press the 
appropriate units key.

All in all, the 2031 seems very close 
to the embodiment of every signal gen

erator user’s wish list. It has excellent 
performance, a very wide range of fa
cilities. and is also very convenient to 
use. So much so that it has really 
‘spoiled’ us, when it comes to using our 
existing instruments.

Of course the answer to all of our sig
nal generator prayers doesn’t exactly 
come cheap. But on the other hand, 
considering the class of instrument and 
its facilities, it isn’t really expensive ei
ther. The 2031 in basic fitout will set 
you back around $19,000, which com
pares extremely well with competing 
generators.

There’s also a very similar model 
2030, with a frequency range extending 
to 1.35GHz instead of 2.7GHz, and an 
output level adjustable down to -138dB 
instead of -144dB. This sells for around 
$14,000, and would clearly be more 
than adequate for many applications.

Our thanks to Jeff Davies from Mar
coni Instruments, for the opportunity to 
try out the sample 2031 ‘dream ma
chine’.

For further information on the 2031 
or 2030 Signal Generators, circle 202 on 
our Reader Service Coupon or contact 
Marconi Instruments, Level 4, 15 Orion 
Road, Lane Cove 2066; phone (02) 
418 6044. ©

Radio modem kit
Continued from page 95 

the two, with virtually no errors regis
tered - as you’d hope.

Of course things wouldn’t be quite 
this good using transceivers, antennas 
and a typical link through the ‘ether’, 
but our impression is that the 
ATM25/31 combination is a neat and 
elegant one which should work at least 
as well as any other basic V23 modem. 
This being the case, using a protocol 
like X-modem should allow any errors 
due to noise, EMI or fading to be cor
rected, for reliable operation.

In short, AT&M seems to have come 
up with a very attractive little V23 
modem kit, suitable for transmission of 
data at 1200bps over almost any reason
able radio link. Particularly when you 
compare the price, against a commercial 
unit. The ATM25 kit costs $66.60 
($55.50 + 20% sales tax), while the 
ATM31 costs only $46.20 ($38.50 + 
20% ST).

For further information on the 
ATM25 and ATM31 you can either cir
cle 201 on our Reader Service Coupon, 
or contact Australian Test and Measure
ment, 28 Hotham Parade (PO Box 
732), Artarmon 2064; phone (02) 
906 2333. ©

AVO ELECTRONIC SYSTEMS PTY LIMITED 
188-192 Pacific Hwy. (Cnr Bellevue Ave.) St. Leonards. N.S.W. 2065 

Tel: (02) 906-2655 Fax (02) 906-2735
PC XT

12 MHz CPU 
360KB FDD
20 MB HDD 
101 KEYS KB

Training, installation and problem solving specialist 
Reliable repair and service by qualified engineer 

Full 12 months parts and labour warranty

MONO 
EGA 
VGA

$1200
$1750
$1818

UP-GRADE SPEC AL
3.5'1.4 MB AT 386SX AT 386C NEC2A
FLOPPY 1 MB RAM 32 KB CACHE MULTISYNC

DISK 20MHz 25 MHz MON & CARD
$150 $930 $1800 $849

PC SX
80386 SX 
1024 KB RAM
42 MB HDD 
LM = 26 MHz
MONO 
EGA 
NEC2A

$2201
$2750
$2818

PC AT 
80286 CPU 
12 MHz 0 WS 
1.2 MB FDD 
20 MB HDD

$$$$$ LESS WITH TRADE-IN $$$$

MONO 
EGA 
VGA

$1335
$1892
$1952

STORAGE DISPLAY PRINTER ACCESSORIES
20MBHard<*sk&card 5465.00 
42 MB VC HDD 4 card 5825 00 
70 MB VC Harddisk S1100.00 
lOOMBVCHarddsk $1450.00 
150 MB ESDI Harddisk $2180 00 
330 MB ESDI Harddisk $2490.00 
360 KB Floppy disk drive $13500 
1.2MBFIoppydiskdr<ve $165.00 
14 MB Floppy disk drive $195.00 
ATHDD/FDDcontroOer $18500

Mono & CGA (dual) card $75.00 Panasonic 9 pins $330.00
EGAcard $185.00 Epson10'9pins $380.00
VGAcard(16Ms) $250.00 Epson 10'24 pins $585.00
Dual mode monitor $188.00 Star15'9prns $680.00
EGA monitor $600 00 Epson 15'24 pins $1280.00
VGAmonitor $630 00 Printers switch box $4500
NEC 2A Super VGA $720 00 Pnntercable $1200
NEC 3D Multi sync $1080 00 Printer stand $25 00
NEC4D16- $2180 00 Tl Laser call
NEC5D20’ $3630.00 HPLaser call

12’x 12'Digitiser $590 00
Mouse with software $85.00
Keyboarddraw $7500
Joystick $30.00
’mter stand $25.00
kskette Storage Box $18.00 

360KBDDSDDiske»ei10 $1000
2MBDSHDDiskette710 $25.00 
4MBDSHDDiskeW10 $5000

Do-processorfrom $250 00

PC 386 
80386 — 33 MHz 
1 MB RAM 
80 MB HDD
LM = 59 
MONO 
EGA 
NEC3D

MHz 
$4012 
$4699 
$5029
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Overhauling an AWA Radiolette
The AWA Radiolettes of the 1930’s are uniquely Australian and very collectable. Recently a fellow 
collector rescued from oblivion one of the later versions, a dual wave R52G of 1938. He accepted 
my offer to overhaul it and it occurred to me that readers might be interested in the project.

This article is aimed primarily at new
comers to vintage radio work, describing 
methods that work for me. But I would 
emphasise that experienced workers will 
have their individual techniques, which 
could well differ from mine. Personally, I 
don’t favour piecemeal fault location and 
testing. Another fault elsewhere can 
mask success in the area being worked 
on. My preference is to work systemati
cally through a receiver, replacing all 
faulty or suspect components before 
even switching it on.

Servicing and restoration are related, 
but different. The serviceman who made 
his living repairing radios was usually 
expected to repair a specific fault only, 
and as economically as possible. Resto
ration has no such constraints, the aim 
being to get the set back to as close to 
original condition as possible. Many old 
time servicemen would have regarded 
this situation as Utopian.
Reflex complications

At first glance the circuit of the R52G 
appears to be that of a conventional five 
valve radio, but a closer look shows 
some complication around the 6G8G 
diode pentode valve.

Radiolettes made after 1933 used re
flexing, a system originating early in 
radio history, when valves were very ex
pensive. By careful separation, it is pos
sible in one valve, to amplify radio 
frequency or intermediate frequency sig
nals and then, after detection, simulta
neously amplify the resulting audio 
signal. Although not as satisfactory as 
the use of separate valves, reflcxing 
gives a valuable performance boost to 
small receivers.

In the case of the Radiolettes, the func
tions of the first audio and intermediate 
frequency amplifiers were combined in 
the pentode section of a diode pentode. 
The diodes were used for detection and 
automatic gain control. In fact this one 
valve performed no less than four func

tions! Naturally, the associated circuit is 
a bit more complex than that of conven
tional receivers.

First steps
With the receiver on the workbench, 

the first thing I did NOT do was to switch 
it on lo sec if it was operational. This is a 
natural, but unwise action. It can be dan
gerous if the power cord is perished or 
incorrectly wired, and it is possible for a 
short circuit to damage the power trans
former.

There were some important checks to 
carry out before switching the set on. 
First the knobs and mounting bolts were 
removed and the bakelite cabinet stored 
in a safe place. This model has a back to 
the cabinet, with the result that the chas
sis was reasonably clean. The dust and 
dirt that had collected was removed with 
a small paint brush.

A careful inspection of the chassis 
showed no obvious problems, apart from 
a strange additional volume control po
tentiometer. Most importantly, the power

Fig.1: AWA’s 1938 R52G Radiolette 
has a nicely proportioned bakelite 
cabinet. At some stage this one has 
lost its badge, but chances are that it 
can be replaced.

transformer showed no signs of scorch
ing or soot, indications of an expensive 
burnout.

The viability of the electrical restora
tion of a receiver of this type can well 
depend on the condition of the power 
transformer. Transformers can fail from 
shorted turns, open circuited windings or 
burnout from overloading. The only 
remedies are replacement — if a suitable 
transformer can be found — or rewind
ing, which can be expensive.

Open circuited windings are almost in
variably found in HT secondary wind
ings. Although sometimes a transformer 
burnout is all too obvious, an absence of 
external bums or melted wax is no guar
antee that there is no problem. Fortu
nately, short circuited windings can be 
checked quite easily by removing all 
loads from the secondaries of the trans
former and checking for overheating 
after a half hour or so of mains applica
tion to the primary.

As the power cord of the Radiolette 
was showing signs of perishing, I had no 
hesitation in first fitting a replacement. 
Frayed or perished cords arc potentially 
dangerous and even if the cord looks 
OK, the plug connections should be 
checked as they may be incorrect. In the 
case of the 52G, to remove the back of 
the cabinet completely, the plug has to 
come off anyway.

Next all valves were carefully re
moved. To avoid loosening ageing adhe
sives, grid caps were eased off gently 
with the aid of sharp scriber, and valves 
were removed by levering under the 
bases. Despite my care, the grid cap of 
the 6U7G was loose and had to be glued 
with an epoxy resin as described in last 
April’s column. Each valve had its loca
tion noted, and was checked to see if it 
was the type marked on the chassis. It is 
quite common to find valves in wrong 
sockets, or even unsuitable types fitted in 
a vain attempt to ‘fix’ a receiver.

With the valves removed, the trans-
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Diagram 1: The circuit of the set, drawn in somewhat unorthodox fashion with the valves upside down. Nevertheless it 
provides information essential for overhauling a set and correcting modifications such as that in Diagram 2.

former was tested. During normal opera
tion, transformer cores can become hot 
enough to be uncomfortable to touch; but 
unloaded, a good transformer will not 
show any appreciable heating. In a de
fective power transformer, a shorted turn 
soon produces a runaway heating situa
tion and eventually, smoke. In this case, 
after about half an hour, there were no 
signs of distress and heating of the core 
was barely detectable.

One very common fault to check in 
valve receivers is an open primary in the 
speaker transformer. Good windings 
have a resistance in the region of 400 
ohms. An ohm meter check between the 
screen and anode pins of the 6F6G 
socket confirmed that the winding was 
intact.

So far so good. Physically the set was 
in good condition, and the power trans
former was OK. Repairing the Radiolette 
seemed to be a viable proposition.
Further inspection

At this stage I like to sit down and 
compare an unfamiliar chassis with its 
circuit, locating and identifying each 

component. This is time well spent. De
fective components may be spotted, un
usual circuit features become apparent, 
and most importantly, any modifications 
can be identified. For example in this 
case I discovered in the process of check
ing that C30 was missing.

Be especially alert for unofficial modi
fications. Attempts to improve perfor
mance have often led to misguided 
experimentation, typified in this case by 
the extra volume control wrapped in fric
tion tape and tucked under the chassis. 
This rather strange alteration is 
illustrated in diagram 2.

A bit of study helps to work out details 
of a set’s operation. The first stage of the 
dual-wave Radiolettes is a pentagrid first 
detector, or frequency converter, in this 
case a 6A8G. RF Cods Ll/2 and L3/4 
along with oscillator coils L5/6 and L7/8 
are switched to provide the coverage.

Next follows a conventional 6U7G IF 
amplifier stage. The cathode bias resis
tors of the first two valves are connected 
to a local/distance switch and a section 
of the wavechange switch. R4 is the 
6A8G bias resistor, and R5 is added in 

series by the wavechange switch to re
duce gain on the Medium Wave band. R7 
is the bias resistor for the 6U7G. To re
duce gain on strong signals, both stages 
have extra bias generated by an addi
tional resistor R6, controlled by the sen
sitivity switch.
Reflex stage

So far, the circuit is quite conven
tional, but the stage incorporating the 
diode pentode valve, in this case the 
6G8G, distinguishes AWA reflexes from 
‘run of the mill’ receivers.

The 6G8G valve amplifies the signal 
from the second IF transformer L11/L12 
and passes it on to the third IF trans
former L13/L14. Diode 1 is the AGC 
source fed conventionally from the 
anode via C28, whilst diode 2 is a stan
dard AM detector coupled to the volume 
control pot R17. The operation of the 
receiver to this point is quite typical, but 
now the reflexing introduces differences.

Normally, the volume control would 
feed a separate audio amplifier stage. In
stead, here the volume control output is 
fed back into the control grid of the
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6G8G, by way of the secondary of the 
second IF transformer (LI2). The audio 
signal is amplified independently and 
appears across the anode resistor RI9, 
from where it is coupled to the grid of the 
output 6F6G and thence to the loud
speaker.

L15 and C33 form a series-tuned cir
cuit resonant at 460kHz, preventing what 
would otherwise be strong IF voltages 
from overloading the 6F6G.

The power supply is typical of pre-war 
designs, with the DC output of the bi
phase 5Y3G rectifier being filtered by 
the speaker field winding and capacitors 
C38 and C39. Bias for the 6F6G is gen
erated by the voltage drop across the 300 
ohm resistor R23, connected between 
transformer centre-tap and chassis.
Normal servicing

Despite the novel circuit features, ser
vicing methods are conventional. First 
action was to get rid of the ‘modification’ 
shown in diagram 2.

This done, I checked all components. 
Some paper capacitors had already been 
replaced by modem polyesters, and I de
cided to renew the remainder regardless 
of their condition. AWA made good 
paper capacitors, but after 50 years their 
reliability has to be in question. Inevita
bly, instead of having a leakage resis
tance of at least 100 megohms, moisture 
will have reduced this seriously. In this 
case, C35 was down to 50k ohms and 
C34 read only 1 megohm. Both would 
have had a disastrous effect on the bias 
of the 6F6G, creating distortion and high 
anode current.

Frankly, in cases like this I have no 
hesitation in ruthlessly replacing all

Strange modification
This somewhat puzzling modifica

tion, comprising a 0.5M pot and 10nF 
series capacitor could well be a candi
date for a vintage ‘Serviceman’ col
umn. Someone had gone to a lot of 
trouble when installing it, even using 
shielded wire for the connections.

Its purpose can only be guessed at, 
but the chances are that it was an at
tempt to get around a bothersome 
characteristic of these receivers. Due 
to the reflexing, it is impossible to si
lence the speaker completely — even 
with the volume control set at zero.

The modification would have been 
more successful without the 10nF ca
pacitor. As it was, the grid of the valve 
had no return to earth and would have 
blocked up, completely cutting off the 
anode current.

Fig.2: There is very little waste space 
on a Radioiette chassis. The output 
transformer is atop the speaker.

paper capacitors with modem polyesters. 
More problems in old receivers can be 
attributed to defective capacitors than 
any other single item. As they are subject 
to the full HT stress during warmup, 
C21, C22, C34 and C36 should be 400 
volt types. The remainder can if desired 
have a lower voltage rating.

Carbon resistors should also be treated 
with suspicion. In this case, several were 
up to 50% high in value, and were re
placed.

Electrolytics renewed
In a receiver of this age, it is unlikely 

that the original electrolytic capacitors 
will have survived. I found that two of 
the three original chassis-mounted 8uF 
wet HT filters, and the 25uF dry electro
lytic cathode bypass C29 had been re
placed by more modem small tubular 
types.

6G8G

Restorers should always be on 
guard for such 'improvements’. Without 
a circuit diagram, even experienced 
servicemen can be caught by traps set 
by experimenters. One of the usual 
benefits of belonging to a vintage radio 
society is gaining access to a pool of 
servicing data.

Two of these replacements had in turn 
lost capacitance, and the remaining wet 
capacitor, C17 was leaking — literally! 
The cans were left in position for appear
ance. Compared with the originals, mod
em equivalents are very small and can be 
positioned neatly under the chassis. The 
old style chassis mounted capacitors 
were often used as lead junction and 
mounting points for other components. It 
is good practice to disconnect defective 
capacitors and install tie points instead.
General tidy up

A chassis of this type is likely to have 
been serviced with varying degrees of 
skill. As I worked through, I checked all 
joints and resoldered any that looked du
bious. One problem with older equip
ment is that some of the larger joints 
require a more husky soldering iron than 
those normally used in workshops 
equipped for modem electronics. It is a 
good idea to have a 75 watt iron or even 
larger available for vintage equipment.

Mechanically, the Radioiette was in 
good order, but a few drops of oil were 
applied to the tuning capacitor bearings 
and the dial cord pulleys.

Valves refitted
Next step was to ascertain the electri

cal condition of the valves. Obviously, it 
is a big help if they are known to be OK. 
The ideal is to have available a set of 
new or known good examples. At one 
time the nearest service shop would have 
had a tester available, but this is no 
longer likely. This leaves the restorer 
with a bit of a problem. One practical 
solution is to try the valves in working 
radios using the same types. Contact 
with other collectors can often be of as
sistance.

When refitting the valves, care should 
be taken to make sure that they are all in 
their correct sockets. As in this case, 
when the one type of socket is used 
throughout a set, it is very easy to make a 
mistake. Make sure that the pins are 
clean and that valve shields do not con
tact grid leads or caps.
Switching on

After a final look round, I connected 
the test meter set to the 500 volt range 
from the HT line to earth. The mains was 
switched on and I kept a close eye on the 
meter. Within a few seconds, the 5Y3G 
had heated up and the HT voltage 
quickly rose to about 350. As the other 
valves heated up, the voltage dropped to 
the expected 250 and by now the speaker 
was showing signs of life. A voltmeter 
check around the valve sockets showed 
that the voltages were reasonably close 
to those listed.

124 ELECTRONICS Australia, December 1990



FISI< RADIOLA 52G — Component Values
R1,2 100,000 ohms C6,8,11 .05uF (50nF) paper
R3 40,000 ohms C7,16 Tuning capacitor
R4 450 ohms C9 O.luF paper
R5 200 ohms C10 11 OpF mica
R6 2000 ohms C12 16-34pF air trimmer
R7 900 ohms C13 440pF mica (padder)
R8 10,000 ohms 1W C15 3.5nF mica (padder)
R9 15,000 ohms 2W C17 8uF 450V electrolytic
R10 20,000 ohms 1W C18.23 115pF mica
R11.12 1.75 megohms C19,24 130pF mica
R13 1 megohm 1W C20,21,22 O.luF paper
R14 250,000 ohms 1W 025,32 11 OpF mica
R15 500,000 ohms 026,34 ,01uF (10nF) paper
R16 1.75 megohms 027 O.luF paper
R17 500,000 ohm pot C28 50pF mica
R18 2000 ohms C29 25uF 25V electrolytic
R19 250,000 ohms 1W C30 ,02uF (20nF)paper
R20 500,000 ohms 031 70pF mica
R22 100,000 ohm pot C33 115pF mica
R23 300 ohms 3W C35 ,05uF (50nF) paper
C1,2 500pF mica C36 ,035uF (35nF) paper
C3 4pF mica C37 ,005uF (5nF) paper
C4,14 2-1 OpF air trimmer C38 8uF 450V electrolytic
C5 2-20pF air trimmer C39 8uF 500V electrolytic

A TRIP BACK 
IN TIME!

On test the set seemed to be lively and 
dial readings were close to those listed. 
Realignment seemed to be unnecessary, 
as it often is if the original settings have 
never been disturbed. Unfortunately, this

is not always the case. Alignment with
out the maker’s instructions can some
times be a complex and trap-ridden 
activity and will have to be covered in a 
future article. ■

By popular demand, we’ve 
reprinted our nostalgic look at the 
radio scene in 1927. if you missed 
it the first time, don’t miss it this 
time around...
Available for $5.95 (including 
postage and packing) from 
Electronics Australia Reader 
Services, PO Box 227, Waterloo 
2017.

FUlly integrated PC based electrical and electronic design tools.
With almost any PC hardware you can generite quality documentation and schematics, design pro 
grarrmable logic devices, computer model your JLD’s, simulate the entire design (including PLD s) 
andfinally produce PCB layouts.
All without the delays, inaccuracies and cost of outside services.
Five standalone packages that are hard to equal and unbeatable when combined. All having the same 
easy to learn and use pull down menu interface.

OrCAD
SDT 5995

Tb help the electricalyfelectronicengineer create schematics usingapersonal computer. Develop schematia,produce check prints,check standard design rules,pro
duce parts lists, wire lists, netlists in many formats andfinally produce professional schematic documentation.
Much of the tedium assod^ed with other pack ages has been elininä^ with a rirrpie to use macros library of parts (over
6,000 unique parts.)

PCB $ 2,995
Autorouting printed circuit board (PCB) pack 
s^e. Thkes input of the design from SDT via a 
netlist and allows the designer to place compo 
nents and tracks on the board. The auto-routing 
f adlity gives the designer control over the lay 
out so that priority can be given to the tracks, 
modules or zones which really matter. Annota 
tion changes which become necessary during the 
layout phase can be exported back to the sche 
matic. Modifications canbeirrportedfromthe 
schematic without the need to conpietely rede 
sign the PCB Corrplex designs up to 16 copper 
1 ayers can be accommodated, surf ace mount 
components can be used and an optimizer rou 
tine is provided to reduce the number of 
pinthroughs and track length in the 1 ayout.

PROMETHEUS
SOFTWARE DEVELOPMENTS PTY LTD

PLD S”5
Allows the designer to enter and compile code for pro 
granmabie logic devices (PLD’s). The PLD documenta 
tion can be exported back to the schematic keeping all 
your documentation together. The designer can use sev 
eral rrethads for logic input, compile the code, generate 
f unctional test vectors and output J EDEE code that can 
be used by PLD programming systems.

MOD $”5
Converts J EDEE fuse map input f iles into tining based 
computer models of PLD’s. These are used by OrCAD 
VSTto simulate an entire design -including the PLD’s.

Tel: (03) 862 3666
Tel: (02) 809 7255

Fax:(03) 862 2092
Fax:(02) 808 3570

VST $1,985
A digital sinul ator which allows the designer 
tosinulate an entire design developed with 
SDT and PLD.
The package has an oscilloscope-like output 
on the screen and results can be printed to 
assist with documentation. Designs can be 
simjl^ednotonlyforlogicfunctionality tut 
alsofor timing constraints -eliminating 
iruchof the need for repeated bread
boarding of the circuit.
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KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY

jinnnnnnn

’injumuu

SAW filter for satellite TV
Siemens has developed a new surface 

acoustic SAW filter for bandpass use in 
receivers employed in direct satellite TV 
reception. The Y6901 is the successor to 
the Y6950 and distinguishes itself - 
aside from its space-saving design - by 
its low insertion loss, high attenuation 
values for the side lobes, and linear 
group delay.

The new bandpass filter is used for 
the second intermediate frequency of 
480MHz in satellite receiving stations 
and has a 3dB bandwidth of 27MHz. 
Because of the insertion loss of typically 
17dB, little preamplification is neces
sary. The side lobes for the frequency

ranges of 379.0MHz to 455.5MHz and 
503.5 to 579.0MHz are typically 43dB 
which minimises adjacent channel 
interference.

Group delay ripple is in the range of 
+/-4ns - one of the typical advantages 
of a SAW filter over a conventional coil 
filter.

After the satellite television signal has 
passed through the Y6901 filter, it can 
be demodulated and sent directly to the 
television tuner as a CVBS signal.

For further details circle 272 on the 
reader service coupon or contact Sie
mens, 544 Church Street. Richmond 
3121; phone (03) 420 7313.

Fastest military DRAM
Electronic Designs Inc has introduced 

the fastest 1Mbit CMOS dynamic 
RAM, compliant to MIL-STD-883C, 
available to date. The device is avail
able as either a page-mode 256Kx4 
(EDI44256C) or lMxl (EDI411024C). 
RAS access times available for both are 
70, 80, 100, 120 and 150ns.

All inputs and outputs are fully TTL 
compatible and operate from a single 5 
volt supply. Address inputs are multi
plexed, allowing low pin count and 
facilitating greater system density.

The devices are manufactured using a 
triple-level polysilicon/silicide process. 
The use of silicides for low-resistivity 
on-chip interconnects and a design in
corporating single-transistor dynamic 
storage cells provide a combination of 
high density and high performance. All 
circuitry, including sense amplifiers are 
designed for minimum power dissipa
tion.

Three refresh modes are available for 
both device types: ‘RAS only’, ‘CAS 
before RAS’, and ‘hidden refresh’. The 
‘CAS before RAS’ mode allows refresh 
without requiring externally generated 
addresses. When the CAS pin is driven 
low before the RAS pin goes low and 
the two pins are toggled for 512 clock 
cycles, an internal counter is incre
mented and generates the required ad
dresses. The ‘hidden refresh’ mode 
allows refresh during a read/write cycle.

The DIP-packaged version of the 
lMxl EDI411024C also offers a means 
of reducing test time through the use of 
a TE (test enable) function that, when 
activated, allows the memory to be 
tested as 256K devices, allowing for test 
time reductions.

For more information circle 277 on 
the reader service coupon or contact 
KC Electronics, 3/1-7 Balaka Place, 
Bundoora 3083; phone (03) 467 4666.

CdS photoconductor
The Tocos resin coated CdS photo

conductor 2PBL-5X series is now avail
able through Crusader Electronic 
Components.

This type of CdS cell is attracting spe
cial attention because, by removing its 

conventional enclosure, it is more com
pact and lightweight. Improved coating 
materials have improved its weather 
protection.

Because it is easily connected to a 
relay it has a wide range of applications 

such as exposure meters, light control, 
photo flashers, melody cards, etc.

For further information circle 271 on 
the reader service coupon or contact 
Crusader Electronic Components, 73-81 
Princes Highway, St. Peters 2044; 
phone (02) 516 3855.
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Super PLD
The Philips PLC42VA12 is described 

as a ‘super’ PLD because of its innova
tive superset architecture. It features an 
output macrocell register bypass which 
results in buried registers without 
wasted pins, as well as a fully program
mable ‘OP’ array and configurable J-K 
flipflops.

The device lets users dedicate a pin to 
handle combined I/O while the by
passed register functions as a buried 
register. This feature allows the user to 
create a combined I/O path from the 
AND array to the output pin, while al
lowing the register to continue function
ing. By combining two fully program
mable arrays with the flexible output, 
the device represents a superset of the 
22V10. With both sync and async clock
ing, the PLC42VA12 also incorporates

CMOS transceivers 
for LAN market

Level One Communications has an
nounced the development of a new 
family of three CMOS transceivers 
aimed at the twisted-pair Ethernet 10- 
base-T LAN marketplace.

The new devices will be small and 
cost effective because they focus exclu
sively on mixed analog/digital transceiv
ers for twisted-pair applications.

The LXT902 incorporates all the func
tions of a media attachment unit 
(MAW) on a single chip. It can connect 
any PC with any LAN card to any 10- 
base-T twisted pair LAN network, 
through the existing drop cable connec
tor at the back of a PC.

The LXT901 is similar to the LXT902 
but it is more highly integrated. It in
cludes physical layer signalling (PLS) as 

the functions of the 20RA10 family.
With 42 inputs and 12 outputs, the 

EPROM-based CMOS device is well 
suited for sequencing. Its register out
puts are bi-directional, making it possi
ble to synchronise input signals to sup
port a state sequence, such as generat
ing and recognising bus protocols. Two 
fully programmable arrays make the 
device suitable for wide-gating applica
tions.

At 14 to 40MHz it is suited for many 
applications including custom bus con
trollers, address decoders and arbitra
tion devices.

For further information circle 280 on 
the reader service coupon or contact 
Philips Components, 11 Waltham 
Street, Artarmon 2064; phone (02) 
439 3322.

well as an attachment unit interface 
(AUI) and a MAW. It is pin-program
mable for 10base-T or AUI interface 
and it is compatible with all Ethernet 
10base-T controllers. An outstanding 
feature of the LXT901 is the inclusion 
of pre-equalisation and harmonic sup
pression filters on the transmit drivers, 
receive filters and a Manchester 
encoder/decoder.

The LXT904 is a quad transceiver in
tended for use in a wiring cabinet. It 
allows for more efficient and cost effec
tive hub repeaters. It comes in a smaller 
package than equivalent single trans
ceivers, permitting reduced parts han
dling, reduced test time and greater 
reliability.

For more details circle 275 on the 
reader service coupon or contact Multi 
Electronics, 47-53 Talavera Road, 
North Ryde 2113; phone (02) 805 1055.

Teletext decoder chip
GEC Plessey Semiconductors has an

nounced what it claims is the world’s 
first single chip teletext decoder. The 
MV1815 allows a complete teletext sys
tem to be built with just the addition of 
a single low cost DRAM IC.

Up to 254 pages of text can be stored, 
depending on the size of memory, for 
immediate access by the viewer.

The MV1815 has an on-board data 
slicer circuit and dual page acquisition 
circuits. This ensures that the viewed 
page can always be kept live while the 
second acquisition circuit stores linked 
or other pages.

The device is controlled using a low 
cost I2C interface, allowing easy connec
tion to a microprocessor. Multi lan
guage capability is a feature with 14 lan
guages being supported. The device is 
manufactured on Plessey’s 1.4uM 
CMOS process and operates from a 5V 
supply drawing typically 20mA.

For further information circle 278 on 
the reader service coupon or contact 
GEC Components Sales Office, North 
Ryde 2113; phone (02) 887 8222.

Audio chip for 
mobile radio

The FX506 from Consumer Microcir
cuits combines the essential circuits for 
audio processing in a mobile radio. The 
various elements are controlled with a 
47-bit data word entered serially from a 
host uP.

The FX506’s input multiplexer feeds 
signals to an input amplifier having a 
gain of 15dB, adjustable in IdB steps. 
Next the signal passes through a com
pression circuit to speech-band filters 
preset to 300Hz and 3kHz. Finally, the 
signal goes to a fine gain-adjust ampli
fier with 0.25dB increments. For further 
processing pre- and de-emphasis filter
ing centred around 1kHz with a 20dB/- 
decade roll off may be selected.

A separate deviation limiter (2.55 to 
3kHz) may be switched in to satisfy dif
fering channel-spacing requirements. An 
output multiplexer feeds a VCO refer
ence and VCO drive channel, which in
cludes a programmable 48dB attenua
tor. Noise-squelch control follows sepa
rate path, sourced either from the input 
signal or the received signal-strength in
dicator in the radio. The control pro
gram can turn off unneeded functions to 
save power.

For further information circle 273 on 
the reader service coupon or contact 
VSI Electronics, 16 Dickson Avenue, 
Artarmon 2064; phone (02) 439 8622.
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SOLID STATE

‘No design required’ 
DC-DC converter

The MAX743 is a 3 watt, dual output 
switching regulator which efficiently 
generates +/-15V at 100mA or +/-12V 
at 125mA from a single +/-5V supply. 
It contains two internal power MOS
FETs and all the active circuitry needed 
to build small, dual output 3 watt power 
supplies. Relying on simple two-termi
nal inductors rather than transformers, 
the MAX743’s laser-trimmed outputs 
are independently regulated to within 
+/-4% over all conditions of line volt
age, temperature and load current.

Traditionally, the design of DC-DC 
converters has involved messy calcula
tions and the difficult, time consuming 
task of component qualification. With 
the new MAX743, there are no calcula
tions and Maxim provides the proper 
components and layout to ensure a 
successful design.

To make designing with the MAX743 
as simple and reliable as plugging in a 
module, Maxim is offering production 
kits that contain the MAX743 IC and 
all the critical components necessary for

costly equipment by 
the PHONE line and
Simply connect to 
plug in your fax etc

Protection for
•Answering machines 
•Cordless phones 
•Facsimiles 
•Computers 
•Modems 
•Telex

The model CPEP-1 ensures 
power surges and spikes

sn existing power point, 
ends series of indicators

shows the status 'of the meins
power point. Fully Telecom

and Depl of Minerals snd ^nUNhJL*3 JL JEdk
Energy approved. ELECTRONICS

lightning, 
do not reach your 

constantly monitoring 
the MAINS power line.

At Last!!! 
PA & Hi Fi 
Combined
Now you can have Hi Fi 
quality audio anywhere. 
The SP352LTspeakers 

have their own on board 100 volt line x'formers to 
overcome long, crowded cable runs.
These speskers can be connected up to any 100 volt 
line output on moat mono public address amplifiers. 
If true stereo is required they csn even be hooked up 
to a domestic Hi Fi smplifier with the sid of easy to 
install step up trsnsformers. Ideal for office and 
warehouse setups or even if you simply wsnt Hi Fi 
audio piped through to your swimming pool snd 
backysrd. The SP352L Ts are designed sround a high 

impset blsck cabinet with 

jPUKdlw JL JHk mesh grille and come 
ELECTRONICS mounEng brackets.

READER INFO NO. 27

building a +5V to +/-15V or +/-12V 
DC-DC converter.

Also offered is an evaluation board, 
which will considerably shorten the time 
required for bread-boarding the 
converter.

The MAX743 efficiently drives a wide 
range of loads. This is particularly use
ful in applications with varying power 
requirements, such as those containing 
circuitry that is used intermittently. It

TTL compatible sub 
50ns analog switch

Siliconix has released a TTL compat
ible analog switch which breaks the 50ns 
barrier. Rated at 45ns maximum, the 
new DG601 series boasts the fastest 
switching time of any monolithic analog 
switch. In addition, it offers TTL com
patible 12V and 5V single-supply opera
tion and +/-5V dual supply operation. 
Thus the DG601 meets both the speed 
and logic compatibility requirements for 
high-speed sampling in today’s designs.

The DG601 is a quad single-pole, sin
gle-throw analog switch built on Silico
nix’ POLYMOS process. The thin gate 
oxide and small feature size (5uM) of 
this silicon-gate technology allows fast

Triple 8-bit videoDAC
Brooktree Corporation’s 80MHz, 

triple 8-bit video digital-to-analog con
verter (videoDAC) is designed for use 
in high-resolution colour graphics, 
CAE/CAD/CAM applications, video 
reconstruction and instrumentation 
applications.

Implemented in a +5V monolithic 
CMOS process, the Btl21 supports 50 
and 80Mhz conversion rates. On chip 
analog output comparators have been 
included to simplify diagnostics and 
debugging. The Btl21 also contains an 
on-chip voltage reference to simplify de
vice operation, but an external voltage 

operates at 2000kHz, allowing it to be 
used with rather small, lightweight, 
external components.

Other features of the MAX743 in
clude under-voltage lockout, thermal 
overload protection, cycle-by-cycle 
current limiting and soft-start.

For further information circle 276 on 
the reader service coupon or contact 
Veltek, 22 Harker Street, Burwood 
3125; phone (03) 808 7511.

switching times (45ns max), low charge 
injection (13pC typical), low on-resist
ance (35 ohms maximum), low thresh
olds (0.8V), and very rugged ESD 
(electrostatic discharge tolerance greater 
than +/-4000V).

The benefit of the DG271 is ease of 
design where speed, guaranteed single
supply operation and high reliability are 
required in applications such as data ac
quisition (sample/hold amplifier and 
gain ranging), instrumentation sample/- 
hold amplifiers and signal routing along 
with hard disk drives and tactical 
weapons.

For further information circle 274 on 
the reader service coupon or contact 
IRH Components, 32 Parramatta Road, 
Lidcombe 2141; phone (02) 748 4066.

reference may also be used. Typical 
power dissipation is 600mW.

The new videoDAC is similar in func
tion to the BtlOl, 102, 103 and 106 
series, yet offers a higher level of inte
gration than these previous designs. The 
BT121 generates RS-343A compatible 
video signals into a doubly terminated 
75-ohm load, and RS-170 compatible 
video signals into a singly terminated 
75-ohm laod, without requiring external 
buffering.

For further information circle 279 on 
the reader service coupon or contact 
Energy Control, 26 Boron Street, Sum
ner Park 4074; phone (07) 376-2955. 0
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Amateur 
Radio
Appliance operation and its effects

Not long ago, EA’s editor made 
reference to what they saw as unreason
able criticism and ‘ham bashing’. 
There’s nothing wrong with using com
mercial gear, they said; in any case, the 
technology is now so complex that 
home brewing is getting too hard.

Fair enough; but all the same, the 
trend away from home brewing and ex
perimentation does have its worrying 
side - including, it would appear, a 
role in the unfortunate demise of Ham 
Radio magazine. Writing in October’s 
issue of the RSGB (UK) journal Radio 
Communication, well known amateur 
Pat Hawker G3VA notes:

The closure of HAM RADIO follow
ing the June 1990 issue is a matter of 
deep personal regret but also, I feel, a 
sad reflection on the changing role of 
our hobby — from a basically technical 
and scientific hobby recognised as such 
in influential, regulatory circles, moving 
increasingly in the direction of a purely 
fun hobby for appliance operators, with 
little interest in the technology unless this 
arises from their professional work.

Dick Ross, K2MGA, publisher of CQ 
(which has taken over unexpired sub
scriptions and which will in future fea
ture articles by some of the regular 
HAM RADIO contributors, without 
adopting its technical-only approach) 
puts it thus: “The true ham technician - 
the person who actually dug into the in
nards of a radio and made it work, the 
person who experimented with novel an
tenna designs and new modes of com
munications in amateur radio, was 
becoming a smaller and smaller minori
ty. The technicians among us no longer 
provide the numbers needed to support a 
monthly magazine of the calibre of 
HAM RADIO. Those who question that

WIA’S 1991 CALL BOOK
The new 1991 WIA Amateur Call 

Book has been released, with a listing 
of 18,707 Australian amateur stations, 
600 registered SWLs and many pages of 
essential reference information. Copies 
are available from Dick Smith Electron

statement need only examine the contents 
of QST over the past few years, as it re
lentlessly moves further away from its 
traditional role as a technical journal, in 
response to the changing needs of its 
readers... Let's get on with the world as 
it is, not as we’d like it to be.”

Similarly CQ’s editor, Alan Dorhoffer, 
K2EEK writes: “Today’s amateurs are 
operator orientated and somewhat less 
technically geared... in a shrinking tech
nological society. Amateurs like things to 
remain the same forever. Things change, 
people change and most certainly the 
hobby has changed. It may not be what 
everyone likes or wants, but this is real
ity”

Personally I find these opinions, while 
realistic, deeply depressing. 1 have al
ways believed that the operator of a 
radio station (whether or not it is com
posed entirely out of commercially- 
manufactured equipment) can be — 
should be - keenly interested in the 
technology. Contests, awards, DX-pedi- 
tions, QSL cards etc were intended to act 
as spurs to developing better, more reli
able, more portable/transportable low 
cost equipment, and enabling us to un
derstand better the capabilities of the 
radio spectrum. Yes, Amateur Radio is 
an interesting fun hobby - but it is (or 
was) also basically a technical and scien
tific hobby held in high regard in profes
sional and regulatory circles, serving as a 
valuable form of self-training and contri
buting to the art of radio communica
tion.

Pat Hawker might well have added a 
further question. Radio amateurs have 
always used their experimental activities 
as justification for their ‘special status’ 
spectrum allocations. How much longer 
will this work, with the gradual trend 
towards appliance operation?

ics stores and leading bookstores for 
$11.00 each, while WIA members can 
purchase it from Divisional Bookshops 
for $9.50 including postage and han
dling. But hurry - last year’s edition 
sold out very quickly!

The WIA “Amateur 
Radio” magazine 
is internationally 
recognised as one 
of the leading 
journals for the 
radio amateur 
and shortwave 
listener. Pub
lished monthly 
by the Wireless 
Institute of 
Australia, it is
circulated exclu
sively to members of the WIA and is full 
of wide-ranging and authoritative news, tech
nical articles, equipment reviews and data 
essential to those seeking to keep themselves
up to date in the hobby.

JOIN THE WIA TODAY
Join the oldest and most experienced radio 
society in the world — always at the forefront of 
radio communications for hobbyists.
Receive AMATEUR RADIO, the monthly 
magazine for members of the WIA, free.

OTHER WIA SERVICES INCLUDE:
• A worldwide QSL card service
• Weekly news broadcasts
• Classes for all grades of amateur licences
• Correspondence lessons available
• Meetings, contests, field days
• Representation for radio amateurs at Gov

ernment level

LEARN MORE ABOUT THE 
WIA AND AMATEUR RADIO

Forward this coupon, or write to:
WIA EXECUTIVE OFFICE
PO BOX 300, CAULFIELD SOUTH, [
VIC 3162
Registered address: 3/105 Hawthorn Road, I
Caulfield North, 3162 |

Please send a WIA information! 
package to: |
NAME:............................................ I

ADDRESS: .................................... .

..................POSTCODE................ I
EOOtJ
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088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!

X19084

TOWER COMPUTER
CASES. .(249
POWER SUPPLY TO
surrtzaow).... »22s

NEW FREE * 
CATALOGUE. 

■ OUT NOW!/

"NEW"
AUTOMATIC TELEPHONE 

ANSWER/ CALL CARD
TURN YOUR IBM* PC, XT, AT INTO A 
FULLY FUNCTIONAL ANSWERING 

MACHINE!!!

A Sophisticated Voice coil mail system
Auto answering / Dialing , 
100 voice mail boxes v 
Password protection 
Message mailing +
Auto redialing
Beeperless remote control 
Toll saver 
Call screening
Electronic phone book 4^ _
Works in background 
Menu driven software 
Simple and concise operation

■ APPLE* COMPATIBLE I SLIMLINE DISK DRIVE
_ Compatible with Apple 2 +
■ Cat X19901 Only $179

■ FREE PACK OF S/S OISKS 
WITH EACH DRIVE!

I APPLE* IIC COMPATIBLE
■ DISK DRIVE
■ (including cable only $189

I FREE PACK OF S/S DISKS 

WITH EACH DRIVE!
H (Apple is a registered trade mark )

QUALITY 
JAPANESE DRIVES!!

Traditional telephone answering machines are 
obsolete with the release of the NEW Voice Mail 
Card.
Not only can this card turn your computer into a 24 
hour personal receptionist , but can answer with 
different phone messages for particular callers.

5V4" 360K DRIVE 
50OK unformatted.
IBM" XT* compatible

Cat.cn 901 $175

ONLY $245

51/4'1.2 M/BYTE 
COPAL DRIVE

1.6 M/Byte unformatted 
IBM* AT* compatible

C11906. ..$195

UPGRADE YOUR COMPUTER WITH A
3 1/2" DRIVE KIT /

Y.E DATA 3.5" 1.44/ 720/
360 DRIVE j/

• 5 1/4" Mounting bracket
• Power supply adapter
• Floppy Disk controller card 
which controls 1.44/ 720/ 360/ 
drives

• Cable adapter
Complete instructions to install 
a 3.5" drive in your existing 
computer. Enjoy the higher 
density and easy handling of 
3.5" Floppy diskettes.

3Va" 1 44 M/BYTE DRIVE
• Switchable 1 44 M/Byte formatted 

or 720K formatted
• Double sided, double density
• Power supply adaptor provided
• 51/4" mounted 
Cat. C11911 $195

CONTROLLER CARD TO SUIT
X18009 $139

C11915.......$325
FREE CATALOGUE 
WITHEVERY MAIL 

ORDER!

COLOUR YOUR WORLD WITH THE

COLOUR SCANNER / 
The GS-C105 Colour scanner - ; 
scans any colour or Black & White 
image Into your IBM PC AT, PS-2 
or compatible system without loss 
of hue.
FREE SOFTWARE!
The powerful Colour Maestro allows you to scan an Image and 
then do colour editing in colours you can create yourself!
You can draw different shapes, modify objects, alter colours 
and edit a palette of 256 colours by using the commands on 
your pop-up menus. You can even design your own font type 
size.
SPECIFICATIONS:
• 105mm scan width, multl-scan up to 300mm
• 100-400 DPI selecable in steps of 10 DPI for 2,8, & 16 colours 
■ 64 shade levels
• Scanning speed: 3.5 ms/Ilne

,$995

$ SME SME SME $ 
HARD DISK 

SCOOP PURCHASE

20 MEG HARD DISK WITHOUT
CONTROLLER $369

20 MEG HARD DISK WITH
CONTROLLER $395

40 MEG HARD DISK
28ms ACCESS WITH IDE/FDD

CONTROLLER $495
80 MEG HARD DISK

28 ms ACCESS WITH IDE/FDD
CONTROLLER $895

STOP PRESS !!!
SIMPLY BEAUTIFUL TECHNOLOGY! 
INTRODUCING THE ELEGANT & COMPACT 

RITRON EXECUTIVE BASE STATION.

BUILT-IN FUNCTIONALITY & FLEXIBILITY 
DESIGNED INTO A SMOOTH COMPACT CASE

B
* Absolute IBM compatability
• 286-12 MHz 0 WAIT
• 1MB RAM

MB Hard Disk/Cont.
• VGA Card

2 x Serial/Parrallel/games ports
• Real Time Clock/Calander
• Dynamic Speed Control provides 
Turbo Speeds
• Keyboard speed select
• Small Footprint 304 x 330mm

At home, on your desk or in the network, the Base Station is 
today's reliable and stunningly beautiful computer solution.
X20090. .(requires monitor). $2495.00

POWER 
SUPPLIES 200W SWITCH MODE 

POWER SUPPLY FOR 
IBM* AT* &

COMPATIBLES
DC OUTPUT

♦ 5 16A. -5V 0.5A
♦ 12V 5A -12V 0.5A

X11097 .............. $199

^150W 
SWITCH MODE 

POWER SUPPLY 
FOR IBM* PC/ XT* 
& COMPATIBLES 

DC OUTPUT
♦ 5 13A -5V 0.5A 
♦ 12V 4.5 - 12V 0.5A

X11096 ............... $129

180W 
AT*.... 
200W 
XT*.... 
180W 
UPS..
230W 
UPS...

$169

$449

.$499

088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS! L



QUICK MOUSE

WITTY MOUSE

X19951 .$119

X19960. .$149.00

.$49.95C14205.

THE FASTEST XT TURBO

$29.95C14200.

NORTON'S SI, V- 4.0PERFORMANCE INDEX

$139ONLY

Mouse System compatible 
Super high tracking speed

• User's finger movements on the 58 X 48mm 
front panel of the touch mouse control the (

• Super high resolution 
200 D PI (0 12mm dot)

included, allowing you to 
install with all popular software 
packages Also included is the 
handy Pop-up menu software

space and less hand 
movement required 
Optical rotary encoder 
Max tracking speed 200m sec

integrate the mouse with the 
keyboard. DOS. and other 
popular software packages

X19950............................ $5

• With no ball, the touch mouse requires Z 
no desk space for movement.
• No pad to get dirty and take up desk space.
• One finger can do all the users drawing.
• Compatible with all existing mouse software.
• RS- 232 serial port \
- Especially suitable for laptops, - r 
the touch mouse saves on desk space.

Size: 490(W) x 145(H) x 400(D)

X11091..................... $9

MODELS: ATM- 110 Touch Mouse for IBM PC/ XT/ 
AT and compatible's, Operates under 
Microsoft ’ mouse system mode.

The new Z-NIX Super Bus Mouse 
2 allow* you to get the most out 
of your computer and enhance 
your productivity. It glvea you the 
ability to expand the versitility of 
your computer through the use of 
graghlc aoftware auch aa paint, 
draw and CAD program*. Th* 
Super Mouse 2 allows you to run 
programs Nke GEM and Windows 
which makes all opsrations of ths 
computer eaaier and faater. Many 
popular Spreedaheeta, databaaea, 
word procesaora and other 
program* can Wao be worked with 
the Super Mouse 2.

• 100% Microsoft Compatible
• IBM or APPLE Family 
Computer Compatible.

• Free Software with Pop-up 
Menus.

■ Ufa time Warranty.
Alao «applied with the Super Bua 
Mouse are two FREE Telepaint 
disks which allowa the user to 
perform high resolution graphics 
with the moose.Great Value I

A STATIONARY N 
BREAK THROUG

TOUCH MOUSE

■This mighty little XT motherboard has 8 
expansion slotsand uses 5 low cost 
RAM chips to provide a full 640K memory.

The ASIC chip well known for its reliability is also 
used.

The CPU is a state- of the art
NEC V20 running at 4.7/ 10 MHz (switchable) with 

zero wait states.
Size is just 208 X 161mm.
"GOOD THINGS COME IN SMALL PACKAGES"

CAT....X18037

INCLUDES 
FREE \ 
SOFTWARE! 
PC PAINTBRUSH 
& IMAGE TOOL

For quality and a great price this EGA video card is 
the cheapest in the world. Using the most 
advanced paradise chip technology, it provide^ 
reliability and maximum performance. .

FEATURES INCLUDE:
Full compatibility with XT, AT, 386
Full 256K display memory
Completely backward comp, with CGA, MDA, an. 4 

Hercules with intelligent switching software.

480 line extended EGA mode.

X18036
IBM XT 
IBM PS2 MODEL 30
10 MHz XT 
IBM AT

FREE SOTWARE INCLUDED!
• MOUSE DRIVER <

• TEST PROGRAM
• DEMO PROGRAM ▼
• HIGH LEVEL LANGUAGE INTERFACE ROUTINE: 
Microsoft C, Microsoft Fortran, Quick Bssic, Turbo C 
Pascal ...etc.

|. POP-UP MENU
IdR. HALO IN GRAPHICS SOFTWARE

088 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!

w? v WV" -WW - ' L

131 MHz XT MOTHERBOARC©

I We are offering to you the FASTEST XT 
on this Planet. It features 3^MHz

J compared to 4.77MHz on the standard XT. sM 
The board is fully XT compatible and runs ¿W

I with all standard XT cards. Speed is switchable
" between standard 4.77MHz and turbo speed.. w
1 Up to 1 MB of RAM can be fitted on board , 

For even faster operation the memory aboveI 640K can be used as "shadow" RAM for speeding . 
up BIOS operations or as a RAM disk.I The board provides software selection of wait- state.

■ X18036...$199

BABY AT* STYLE I 
COMPUTER CASING 

Small footprint. Features 
security key switch, 8 slots and 
mounting accessories 
Size: 360(W) x175(H) x405(D)mm 

X11093..................... $99

• Optical rotary encoder _
X19952......................$79.95

JOYSTICK FOR IBM*
Features selectable "spring 
centring" or "free floating". 
Electrical trim adjustments on 
both axis. 360 degree cursor 
control

HURRY! THIS 
OFFER CAN'T LAST

APPLE* COMPATIBLE 
JOYSTICK

Ideal for games or word 
processing. Fits most 6502 
"compatible" computers.

IBM* XT COMPATIBLE 
CASE WITH AT* 

STYLING
Features security key switch. 
8 slots, and mounting

CHEAPEST EGA CARD IN 
THE WORLD!

THE CHEAPEST XT TURBol]
MOTHERBOARD IN THE ! I

SOLAR SYSTEM J

• WIDE 4.13" (105mm) scan width I I 

• 100/200/300/400 switchable DPI 
resolution.
Four encoded modea: B/W and three | 

half tone patterns.
• Thrity-two shsdes of grey.
• Built-in scanner view window for 
accurate scanner placement 
X19945...........................$29911

SUPER BUS MOUSE 2 MICE

EVER POPULAR LOW BUDGET

BARGAIN
FREE

MOTHERBOARDS
BARGAIN

JOYSTICKS

BARGAIN

COMPUTER 
CASES

HS - 3000 
HANDY SCANNER

CATALOGUE NOW AVAILABLE ’WPMB 
MAIL ORDER HOTLINE 008 33 5757....TOLL FREE

MAIL ORDER HOTLINE 008 33 5757....TOLL FREE

MEMORY 
SIZE D RAM

128K bytes 
256K bytes 
384K bytes 
512K bytes 
640K bytes

424256 x1 
424256 x 2
424256 X 3 
424256x4 or 421000x4 
424256x5 or 421000x4 
+ 424256 X1



Information centre
Conducted by Peter Phillips

Back to basics...
Basic things like power supplies and audio matters get quite a mention this month. There’s 
some trivia that could be useful as a conversation item at a Christmas party, and a What?? 
question that’s bound to cause angst among those of you that are theoreticians.

With the ‘silly season’ and the attend
ant (and rather welcome) holidays ap
proaching, I thought it appropriate this 
month to feature those letters that 
tackle basic issues. For most of us, 
December marks the end of yet another 
frantic year, so we’ll leave any high 
power technical questions for 1991.

And as the century draws on, remind
ers are coming thick and fast that 
today’s technology is becoming more 
awesome. For example a recent news 
item featured a politician asserting that 
if ‘certain measurements’ on a ‘certain 
sporting complex’ had been made 
today, different results would have been 
obtained compared to those taken in 
1982. ‘Our technology today is so much 
more sophisticated’ he confirmed.

Frankly, I’m still catching up on some 
of the technology developed in the 80’s, 
let alone (choke!) the current decade. 
The problem of being technically out of 
date is something all technicians need to 
cope with, and my admission may strike 
a chord of relief among those who 
thought they were the only one. Of 
course, not knowing about megaflops, 
double sized oversampling and fast 
look-ahead minority totrons doesn’t 
really faze me, as we get very few let
ters seeking clarification on these and 
related issues.

But it worries me somewhat when I 
have to admit that ‘I don’t know’, when 
perhaps I should. The first letter asks a 
question about which 1 can only specu
late, so we’ll start with it, then move to 
the letters on basic issues promised in 
the header. Perhaps after the holidays 
and the associated heavy reading (kids 
permitting) I’ll be more up to date...

Digital TV
Several TV manufacturers are now of

fering digital circuitry in the larger 

models, usually at a much higher price. 
Sales personnel seem unable to explain 
any advantage of the trend.

I would appreciate it if you could ad
vise whether the additional expenditure is 
warranted in terms of picture quality, 
particularly where ABC reception is 
somewhat weak. (J.D., Kingscote SA).

I recently attended the launching of 
an all new digital audio amplifier, and 
asked the question 'why digital?’ The 
answer was simply ‘because that’s what 
everyone is doing now.’ I didn’t admit 
to having a crummy old valve amplifier, 
and left the proceedings wondering 
whether hype had taken over from real
ity. To me, it seemed that digitising an 
audio signal then converting it back to 
analog seemed unnecessarily complex, 
particularly if the original input signal is 
analog in the first place.

Adding digital technology to a TV set 
is probably somewhat different, and my 
understanding is that a single line, or 
perhaps even the whole frame is cap
tured in digital memory for subsequent 
display on the screen. Apparently this 
improves the display when an extra 
large screen is used. I doubt however, if 
any processing is used to remove snow 
and other reception problems - al
though, as per my previous admission, I 
don’t really know.

I have viewed quite a few ‘digitally 
enhanced’ TV sets, and have to admit 
that the picture quality is excellent. 
Whether this is due to the digital cir
cuitry or the large screen is something I 
have yet to determine, but I suspect 
that a comparison between a non-digital 
large screen TV and its digitised coun
terpart would show that the latter is su
perior.

If any readers can help me with this 
one, I (and J.D.) would be most grate
ful. Now back to basics..

Which direction?
/ refer to your Basic Electronics article 

in the September edition. The eighth and 
ninth paragraphs are arrant b... s....!

Surely you must know that EA is read 
by many youngsters beginning to take an 
interest in radio. I was teethed on Radio 
and Hobbies, and built my first radio in 
1924. Kids can be mislead easily, espe
cially if they believe the writer knows his 
subject!

I believe it is long overdue that writers 
in electronic magazines should teach 
beginners that electric current consists of 
a movement of electrons. If you don’t 
believe me, ask Jim Rowe or Neville 
Williams, who are both qualified to give 
correct answers. If they disagree with 
me, I’ll dob them into their institutes.

Well, good luck, but for Pete's sake 
(forgive the pun), do something about 
those mistakes. (B.F., Glenroy Vic).

Well! The age-old question raises its 
anomaly again. Yes B.F., current cer
tainly is a movement of electrons, as 
discovered at the turn of the century. 
With this I (and Jim and Neville et al) 
fully agree, and which I also fully de
scribed at the start of the series. The 
question is, should I use the direction of 
conventional current flow or electron 
flow, in the series.

As you can see, I am using conven
tional current flow, which is from posi
tive to negative. Years ago, when valves 
were all the rage, I taught electron flow 
where everything flows from negative to 
positive. Then when transistors caught 
on, we all swapped back to good old 
positive to negative flow, as somehow 
electrons as such didn’t seem to be 
quite as important any more.

To be honest, I am quite happy with 
either direction, but most of today’s 
texts on the subject still use conven
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tional current flow, as this direction fits 
in with the component symbols. It looks 
as if I’m in a no-win situation with this 
one, as if I had used electron flow, I 
would have alienated other readers. But 
from your letter, B.F., I don’t think you 
are all that upset anyway. Thanks for 
raising the issue.

On the subject of the Basic Electron
ics series, a correspondent asks for 
more information concerning current 
rating of a transformer. I’ve condensed 
the letter for the purposes of publica
tion, but the sentiments are hopefully 
intact:

Transformer ratings
/ have been following your Basic Elec

tronics series and Part 7 is approaching 
a matter of interest to me, as for some 
time I have been researching the issue of 
current rating for the secondary of a 
transformer. Most transformers are given 
either a secondary current rating or a 
VA rating, but this doesn’t help when the 
transformer is being used in a power 
supply feeding a three-terminal regulator.

Because a large filter capacitor is re
quired at the output of the rectifier, the 
current taken from the secondary has a 
non-sinusoidal shape, and the trans
former ratings given are usually incorrect 
for this type of application. I have been 
advised that the rating must be increased 
by a particular factor, and my sources 
variously give factors of 1.11, 1.41 and 
1.6. The latter was from a transformer 
manufacturer, by the way.

It seems there is some confusion on the 
issue, and I wonder if you could address 
the matter in the not too distant future, 
perhaps in a feature article. (B.H., 
Heathmont Vic).

I certainly agree B.H., the issue of 
transformer rating is a complex one, 
particularly when the secondary load 
contains a whopping big capacitor at the 
output of a rectifier.

Firstly, the multiplier that can be ap
plied to calculate the secondary current 
rating depends on the type of rectifier 
circuit, and on how the transformer is 
being used. In some situations, the sec
ondary current is limited by the size of 
the wire in the winding, in others by the 
amount of iron in the core.

In the first case, if the core VA rating 
has enough ‘headroom’ so that it does
n’t saturate, the short duration/high am
plitude current pulses taken by a recti
fier-filter combination are less likely to 
cause problems. The average value of 
the waveform in the secondary is fairly 
close to the DC load current from the 

supply, and the heating effect would 
therefore be similar. This circumstance 
might occur if a section rather than the 
entire secondary is being used.

This means that a DC power supply 
with a l-amp load could probably be 
operated with a transformer rated with 
a secondary current of around 1.1 A 
(using the 1.1 multiplier). But if the 
transformer’s core sets the VA rating, 
then saturation will occur at every half 
cycle if the peak value of the current 
exceeds the VA rating.

My understanding of transformer VA 
ratings is that if a bridge rectifier is 
used, the current rating of the trans
former needs to be 1.66 times the load 
current of the supply. If a centre-tapped 
full wave circuit is being used, the rat
ing is 1.4 times the DC load current.

The ideal situation would be trans
former specifications that give a peak 
current and an RMS value. Even then, 
this doesn’t take into account the resis
tive losses, the iron losses and all the 
other factors that make transformer rat
ings and power supply design rather 
complex anyway.

Yes, B.H., I agree that an article on 
transformer ratings would be most wel
comed by readers. Perhaps a trans
former manufacturer might assist. How 
about it, folks?

Some trivia
The next letter is offered in response 

to my admission that I like technical 
trivia. I can’t verify or deny the truth of 
the story, but it’s too good not to share. 
It comes from a reader who spotted it 
in Byte magazine, some time ago:

Back in the good old days all floppy 
disks were 8", and the drives were corre
spondingly large to suit. The minifloppy 
was about to be invented.

Why then is the minifloppy disk 5.25", 
rather than 5" in diameter? Was it the re
sult of careful scientific study - the 
eventual compromise reached after all 
aspects had been weighed in conjunction 
with the technology of the day? Not on 
your nellie!

It so transpired that an unnamed com
puter manufacturer was having lunch 
with an engineer from Shugart Associ
ates, when he complained that his desk
top computers were now smaller than a 
set of 8" disk drives. Couldn’t Shugart 
produce a smaller floppy disk?

The engineer asked how small the disk 
should be, whereupon the manufacturer 
picked up a cocktail napkin from the 
table and said ‘about that size’. The en
gineer pocketed the napkin and left to 
produce the 5.25" minifloppy.

No prize for guessing the size of the 
napkin! (C.P., Boulia, Qld).

Thanks C.P. for sending me this story 
- I’ve often wondered why this dimen
sion was chosen. What I would also like 
to know is how the length of a metre 
was established. Perhaps there was once 
a race of people with feet 39 inches 
long!

(Jim Rowe interjects: Wasn’t the metre 
originally supposed to be IIJO, OOOth of 
the distance from the Equator to the 
North pole?)

Better sound
The next letter proposes a method of 

getting around the problem of speaker 
cables. Readers of Forum could hardly 
forget the arguments that have raged on 
the topic of grain orientated, molecu
larly linear phase matched totron-en- 
hanced speaker cables that give ‘trans
parent’ sound!

The recent Pro-Series hifi amplifier 
project published in EA prompts me to 
write. With modern technology, the 
weakest link in the hifi chain is surely 
the loudspeaker and the associated heavy 
cabling. I suggest that considerable im
provements could be achieved if the 
power amplifier in a sound system was 
broken into sections, giving an arrange
ment as shown in the diagram (Fig.l).

The main advantage would be that the 
speaker cable could be very short, giving 
a good damping factor. The active cross
over would eliminate the problems of 
passive crossovers, and the only long 
cable would be the cable from the 
preamplifier to the main amplifier. This 
could perhaps be run using 300-ohm rib
bon, which would tuck neatly under the 
carpet.

Although my proposed system would 
be more expensive than a single large 
amplifier, because the main cost in an 
amplifier is the power transformer, using 
three smaller transformers would prob
ably not cost much more. (B.P., Port 
Macquarie NSW).
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Good idea, B.P., although it’s one 
that has been used in the past, albeit 
not exactly as you suggest. Older read
ers may recall the British manufacturer 
Quad, made famous for their electro
static speakers. Years ago, this firm 
produced a system that used two sepa
rate power amplifier modules connected 
to a common preamplifier. The power 
modules were intended to fit out of 
sight, as close to the speakers as possi
ble. I also have vague memories of 
other manufacturers producing speakers 
with the power amplifier built in, but 
the details elude me.

I must admit to skepticism when it 
comes to the problem of cabling, be it 
the speaker wires or the signal leads. To 
me, the greatest difficulty is caused by 
the listening environment, not the sys
tem. 1 enjoy fine sound, and have 
striven over the years for the ‘perfect’ 
system. But when I discovered live con
certs, 1 gave up spending money on my 
hifi, as no amount of money could 
make my living room take on the acous
tics of a concert hall.

These days amplifiers that feature sur
round sound and acoustic delay are 
within the price range of mere mortals, 
so maybe there’s hope for me yet.

(Jim Rowe interjects again: The new 
Bose 'Lifestyle' system uses a configura
tion very much like that of Fig.l - see 
our story on page 6 of the October 
issue.)

Speaker resonance
Staying with the hifi topic, the next 

letter asks about measuring speaker 
resonance:

In the Information Centre of January 
1990, you mentioned that the Altronics 
C3055, 150mm speakers used in the Sep
tember 1989 subwoofer design are now 
being produced with a 50Hz resonance 
instead of the specified 37Hz.

I purchased quite a few of these units, 
so I am concerned that the batch I re
ceived may have the incorrect resonance. 
Could you please tell me how I can mea
sure the resonance, as the first set of 
speakers I built sound fantastic and I 
want to build some more. (F.F., Mount 
Evelyn Vic.)

Measuring speaker resonance is rea
sonably easy, providing you have an 
audio signal generator. An excellent 
book on the subject is one by Vance 
Dickason, titled Loud Speaker Design 
Cookbook and sold by Dick Smith Elec

tronics. I’ll briefly describe the process, 
but for more details you might like to 
refer to this book or others on the 
topic.

To measure the open air resonance of 
a speaker, first place the speaker in the 
centre of an uncluttered room. Ideally 
the speaker should be suspended in the 
air, to prevent the surroundings from 
affecting the resonance. The speaker is 
connected to a power amplifier in series 
with a lk resistor, and the signal gener
ator should be connected to the input of 
the amplifier. Then connect a ’scope or 
a sensitive AC voltmeter across the 
speaker. As the frequency of the signal 
generator approaches the resonance of 
the speaker, the voltage reading across 
the speaker will rise, as a result of the 
increase in the impedance of the speak
er.

You should find that a peak reading 
occurs at one frequency only, which is 
the open air resonance of the speaker. 
It’s that simple. Higher frequencies 
(above a few hundred hertz) will also 
cause the impedance of the speaker 
(and hence the voltage across it) to rise, 
but it will be obvious that this is not 
due to resonance as it will rise more 
slowly.

What??
As transformers and power supplies 

have been discussed this month, here’s 
a question on the topic. The question 
was supplied by Wen Liang Soong, 
from Fullarton SA, who asks:

The circuit shown in the diagram 
(Fig.2) contains a ‘real’ transformer 
with a half-wave rectifier load on the 
secondary winding. The meters Ml and 
M2 are both DC ammeters, monitoring 
the primary and secondary currents of

the transformer respectively. Meter M2 
will register a value, as the current in 
the secondary circuit is unidirectional - 
due to the diode.

The question is, what will the DC 
ammeter Ml show? Will it give a read
ing, or simply remain at zero? Also, 
what is the shape of the primary current 
waveform?

Answer to last month’s 
What??

To solve last month’s What?? ques
tion, let’s first do away with the kilo, 
and let RI be 1 ohm. The kilo can be 
then put back into the final answer. Be
cause there are two unknowns, two 
equations need to be developed.

For the condition where RI is con
nected to OV (or ground) and the volt
age Vx is -IV, the current (I) in both 
resistors can be defined as 1 = 1/R1, 
giving IA. The voltage across R2 will 
equal R2 (or 1 x R2) and also equal V 
- Vx or V-l. That is R2 = V-l. (Note 
how Fm ignoring polarities, as this will 
sort itself out later).

When RI is connected to +5V, the 
current in the resistors will equal 4A 
and the voltage across R2 will now be 
V+l, as Vx is now +1V. By Ohm’s 
law, the voltage across R2 also equals 4 
times R2, giving 4 x R2 = V+l which 
can be rearranged to R2 =(V+l)/4.

Taking the two equations for R2, we 
can get rid of R2 and end up with V-l 
= (V+l)/4. Solving for V gives 5/3 or 
1.67V. R2 can also be found from one 
of the above equations, giving 0.666 
ohms which becomes 666 ohms when 
the kilo is returned.

The unknown voltage V needs to be 
negative, as otherwise the -IV value for 
Vx could not be achieved; meaning V is 
actually - 1.67V. It is also possible to 
come up with a general equation for 
this problem, but that was not the origi
nal question. Perhaps that may be for 
another time!

NOTES & ERRATA
VHF Powermatch 2 - Power Detector 
(September 1990): On page 127, the 
calibration voltage given for the 10W 
range is the peak value rather than the 
RMS value as stated. The correspond
ing RMS value is 22.361V. The values 
given for the lOOmW and 1W ranges are 
correct.

OP-AMPS 
EXPLAINED

The first edition proved very popular 
with students and hobbyists alike, and 
sold out. If you missed this revised 
second edition on the news stands, we 
still have limited stocks.
Available by mail order for $5.95 
(including post and packing) from 
Electronics Australia Reader Services, 
P.O. Box 199, Alexandria NSW 2015.
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EA CROSSWORD
Across

1. Type of battery. (6)
4. Type of battery. (4-4)

10. Unit quantity of power. (3,4)
11. Nuclear generator. (7)
12. Plural of torus. (4)
13. Hobbyist’s machine. (5)
14. Nobel prizewinner in 

quantum physics, Max —
(4)

17. Incorporate in structure. (6)
18. Computer’s motive unit, the

disk —. (5)
20. Connect terminals

temporarily. (5)

NOVEMBER 
SOLUTION
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22. Computer malfunction. (6)
25. Previously operated. (4)
26. First American to orbit the 

Earth. (5)
27. Activate a button switch. (4)
30. Pulsating by interference. (7)
31. Display of extracted data. (7)
32. Type of battery. (8)
33. Electrode in a cell. (6)

Down
1. Increases power, potential, 

etc. (6)
2. Logically deduced 

proposition. (7)
3. Word signifying satisfactory 

functioning. (4)
5. Connected to ground. (7)
6. Electronic device. (4)
7. Electrode. (7)
8. This is seen in a black 

hole. (8)
9. Unwavering. (6)

15. Electrical units named after 
Italian scientist. (5)

16. Mathematical or physical

maximum. (5)
19. Partial shadow. (8)
20. Marketing form for small 

items. (7)
21. Type of substance in certain 

electric lamps. (7)
22. Support at space-rocket 

launch pad. (6)

23. Inventor of the torsion 
balance. (7)

24. Quantity of electromagnetic 
radiation. (6)

28. Plate referred to in tuning a 
radio. (4)

29. Information in alphanumeric 
form. (4)

Note to the Editor:

Reader Information 
Card
On the reverse of this page you will find the Reader 
Information Card. This is a service EA with ETI provides 
free to readers who want more information about 
products advertised or otherwise mentioned in the 
magazine. At the bottom of the article or advert you find a 
RI number. Just circle that number on the card and send 
the card to us. We will pass on your address to our 
contacts, either the advertiser or our source for the story, 
who will then inundate you with literature on the product 
of your choice. Another feature: to the right, there is a 
blank space. Why not use it to drop us a line, and let us 
know what you think of the magazine. We are particularly 
Interested in ideas from readers on how we can improve 
things.

For publication! Yes/NO

Name:......................................................................
Address:.................................................................

Postcode:................................................................
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50 and 25 years ago-
'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.

December 1940
New Uranium Isotope: A new chapter in 
the most startling scientific development 
of this generation was opened in Phila
delphia recently with the announcement 
of the simultaneous production in Japan 
and California of a new isotope of ura
nium, which theoretically should have 
the same properties as the rare U-235, 
the splitting of whose atom releases 
energy far beyond that of any other 
power source known to man.

U-235 exists in nature in a ratio of 
one atom to 139 of ordinary uranium, 
an abundant mineral which costs only 
about two dollars a pound. U-237, the 
new isotope, is made by the giant cyclo
trons such as are now being set up by 
the Carnegie Institution in Washington.

At the same time it was learned that a 
world-wide race is now in progress to 

develop the uranium fissure process to a 
point where it will be practical in war
fare and probably constitute the most 
powerful weapon ever known.
Traffic Hints by Radio: For several 
weeks, motorists travelling on the west- 
to-east lanes of the George Washington 
Bridge, between New Jersey and the 
upper end of Manhattan Island, have 
noticed a sign advising them to tune 
their auto radios to 550kc.

The installation is of a temporary and 
experimental nature, but if surveys 
show that a sufficient number of motor
ists are using the transmissions, it may 
go into permanent service as a highway 
aid.

December 1965
Carnarvon Tracking Station: The major 
aim of the tracking station situated at 

Carnarvon is to form a vital link be
tween the spacecraft and Mission Con
trol Centre in the US during the 
manned spaceflight programs. With 
both voice and teletype communication 
channels, the station can transmit 
ground radar tracking and telemetry in 
"real time.” It also provides voice com
munication and command capability di
rectly to the spacecraft.

Valuable tracking support is also 
given to special missions such as Rang
er. whose object was to relay close-up 
pictures of the moon to earth, and the 
now famous Mariner mission which 
gave the first close-up pictures of Mars. 
New launch vehicles and experimental 
satellites are also accorded this support.

Special Radar for RAN: The Royal Aus
tralian Navy is to be equipped with the 
latest ground control approach radar 
equipment and associated electronics by 
a US affiliate of Standard Telephones 
and Cables Pty Ltd.

Known as Quadradar, the system is a 
complete four-in-one terminal area air 
traffic control system providing surveil
lance, final approach, height finding, 
and air traffic taxi information. It re
quires only one operator who can easily 
select any one of the four functions, 0
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PERDER IHFORRRTIDri SERVICE
To find out more about the products and services in this issue, 
note the Reader Service Number from the advertisement or 
article, and circle the corresponding number in this coupon. 
Enclose it in an envelope and send to:______________

FREE POST No. 4
The Federal Publishing Company 

P.O. Box 227. Waterloo. N.S.W. 2017
No stamp required if posted in Australia.

A. Engineer/Designer
B. Technical Officer
C. Technician
D. Programmer/Analyst
E. Manager
F. Teacher/Lecturer
G. Student
H. Interested Consumer
I. Other (please state)...
Name...................................
Company...........................
Address..............................

□□
□ Please the box 
g that best fits you.
□□□

PIC

1 26 51 76 101 126 151 176 201 226 251 276

2 27 52 77 102 127 152 177 202 227 252 277

3 28 53 78 103 128 153 178 203 228 253 278

4 29 54 79 104 129 154 179 204 229 254 279

5 30 55 80 105 130 155 180 205 230 255 280

6 31 56 81 106 131 156 181 206 231 256 281
7 32 57 82 107 132 157 182 207 232 257 282

8 33 58 83 108 133 158 183 208 233 258 283

9 34 59 84 109 134 159 184 209 234 259 284

10 35 60 85 110 135 160 185 210 235 260 285
11 36 61 86 111 136 161 186 211 236 261 286

12 37 62 87 112 137 162 187 212 237 262 287

13 38 63 88 113 138 163 188 213 238 263 288
14 39 64 89 114 139 164 189 214 239 264 289

15 40 65 90 115 140 165 190 215 240 265 290
16 41 66 91 116 141 166 191 216 241 266 291
17 42 67 92 117 142 167 192 217 242 267 292
18 43 68 93 118 143 168 193 218 243 268 293
19 44 69 94 119 144 169 194 219 244 269 294

20 45 70 95 120 145 170 195 220 245 270 295
21 46 71 96 121 146 171 196 221 246 271 296
22 47 72 97 122 147 172 197 222 247 272 297
23 48 73 98 123 148 173 198 223 248 273 298
24 49 74 99 124 149 174 199 224 249 274 299
25 50 75 100 125 150 175 200 225 250 275 300
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EA with ETI marketplace
ADVERTISING RATES FOR THIS PAGE

min'mu" ^Ptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are 
mi imdco CLASS,FIEDS: $4 for 40 letters. Justcountthe letters divide by 40 and multiply by $4, ROUND UP TO NEAREST WHOLE
NUMBER. CLOSING DATE: Ads may be accepted up to the 15th of the month two months prior to issue date. PAYMENT: Please enclose payment 
a, y0Ur letter ,0 THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS AUSTRALIA, PO BOX 199,
ALtAANUHIA, NSW 2015.

________ FOR SALE________
AMIDON FERROMAGNETIC CORES: 
For all transmitter and receiver applica
tions. Send DL size SASE for data/price 
to: RJ & US Imports, POBox 157, Mortdale, 
NSW 2223. Agencies at Geoff Wood 
Electronics, Sydney; Webb Electronics, 
Albury; Electronics Components ACT; 
T ruscott's Electronics, Melbourne; S. Willis, 
Perth; Assoc TV Service.

CB RADIOS: $59 to $199, business, 
amateur, marine, outback, world-wide ra
dios, scanners, power supplies, aerials, 
walkie talkies, amplifiers, test gear, micro
phones, HF, VHF, UHF, different gear 
weekly. We buy , sell, trade-in and repair. 
Enquire about hobby radio and computer 
club activities for beginners. Sam Voron, 
VK2BVS 24 hours, 7day number, (02) 407 
1066

WEATHER FAX PROGRAMS: For IBM 
XT/AT’s*** "RADFAX2" is a high resolu
tion, shortwave weather fax, morse & 
RTTY receiving program. Needs CGA, 
SSBhf radio & RADFAX decoder. Also 
"RF2HERC", "RF2EGA" & "RF2VGA"' 
same as RADFAX2 but suitable for Hercu
les, EGA, & VGA cards respectively. $35 
*** "SATFAX" is a NOAA, Meteor & GMS 
weather satellite picture receiving program. 
Uses EGA or VGA modes. Needs EGA or 
VGA color monitor and card, + "WEATHER 
FAX' PC card. $45 *** All programs are on 
5.25" OR 3.5" disks (state which) + docu
mentation, add $3 postage . ONLY from 
M.Delahunty, 42 Villiers St, New Farm 
4005, Qld. Ph (07) 358 2785.

SELL: very old radio, old valves, keys, 
books, magazines, will despatch 
(07) 356 6052.

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 tappingsfor send unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS
FREEPOST NO 7, PO Box 438, Single 

ton, NSW 2330. Ph: (065) 76 1291.

KIT REPAIRS!!
Repairers of kits from all magazines. 
Computer equipment sales/repairs. 

Got a problem? Or queries?
Ring anytime 9am-9pm Mon-Sun.

EEM ELECTRONICS
10 Bouverie Place,Epping,Vic.

(03)401-1393
MS-DOS NOTEBOOK : size computers. 
Have you been looking at the Atari 
Portfolio, POQET, or PSION computers? 
Perhaps the "NEW FOR 91" NOTEBOOK 
TANDY 1100-FD is the one for you. With 
a built in 3.5" floppy and 640K ram, this 
unit is hard to beat. Don't buy one until you 
have a look at my free brochure. I can save 
you $100 to $260 on this unit.
Don Mckenzie 29 Ellesmere Cres 
Tullamarine 3043 (03) 338 6286.
For Sale: Medtron Progressive Treat
ments Unit, with manual; Mullard valvew 
tester with spare parts; BAC221 -AC Fre
quency Set with AC supply in mint condi
tion; offers please.
Phone Hycal Instruments (02) 633 5897.

Oscilliscope, Telequip: 10 MHz valve, 
Dual Beam in good working condition 
$200. Hycal Instruments (02) 633 5897.

FIX-A KIT
$20 PER HOUR LABOUR

3 months warranty on repairs. 
12 months warranty on construction. 

Technical heb.

HYCAL INSTRUMENTS
Design, manufacture, repair of electronic equipment 

(02) 633 5897

PRINTED CIRCUIT BOARDS
Minimum postage & packaging on all EA & 

ETI Project PCBs.
PCBs made to order — 48 hr prototype 

service.
Ban kcard/Mastercard 
ACETRONICS PCBs 

112 Robertson Rd, Bass Hill 2197 
Tel: (02) 645 1241. Fax. (02) 644 2862

j| RCS Radho Pty Ltd /|
Established 1933

IS THE ONLY COMPANY WHICH 
MANUFACTURES & SELLS EVERY PCB 

& FRONT PANEL 
published in EA & Silicon Chip.

651 Forest Road. Bexley 2207 
AUSTRALIA

RING (02) 587 3491 FOR INSTANT PRICES.

Capacitors: 2,00 mfd 25 volt, chassis 
mounting $1.00 each, 0.47 Farad and 0.1 
Farads only $5 each, Slider pots 50k 
lineaar 45mm travel $1.50, MC14514BPC 
$2.00, LM7812 & LM7912 $0.70 each, 
LM324 $0.75, 9 volt battery connectors 
$0.20, battery holder 2 x AA $0.28, 
1N5404 $0.30,1N5819RL$1.00,1N4742 
(12V Zener) $0.24, 1N752 (5.6V Zener) 
$0.18. Minimum order $5.00. All stock is 
new.Phone Hycal Instruments (02) 633 
5897.

UHF GaAsFET Pre-amplifier: EA May 
1986, fully built and tested with 12 month 
warranty $125.Hycal Instruments (02) 
633 5897.

1 GHz Digital Frequency Meter: AEM 
July 1986, fully built, calibrated with 12 
month warranty $300.
Hycal Instruments (02) 633 5897.

VALVES: 6v6g, 3s4, 2x2/879, DF64, 
IC7G, VR118, 3C45, 12E1,
G50 /1G.GC10/48,7583,2T4C, 1421 A. 
All NOS.
Hycal Instruments (02) 633 5897.

Burglar Alarm System
Kits complete with instructions

* 5 Sectors control panel
* Power Pack
*6.5A/Hour backup battery
* 1 Passive Infra-red detector
* 4 Doors & windows reeds
* External horn speaker
* Internal screamer
* Siren cover with tamper
* Blue stroke light
* 200 meters cable

Only $449
* Numeric codepad $75
* Passive Infra-red $78
Call for individual pricing or catelogs 

$8 over night freight anywhere in
Australia

Mail orders by phone or fax 
Bankcard Visa Mastercard Welcome

Mirage Electronics
1/92 Waldron Rd. CHESTER HILI. 2162 
Phone (02) 645 2982 Fax (02) 644 2863



You can now purchase any of these specially selected books from the easy to order 
Electronics Australia Bookshop.

Titles cover a wide range of electronic, scientific, and technical books and will be 
updated regularly to keep you abreast of the latest trends.

Simple Tropical and MW Band Aerials BP-145 $6.00
Test Equipment Construction BP-248 $11.00
An Introduction to Satellite Television BP-195 $12.95
Computer Music Projects BP-173 $11.00
How to Get Your Computer Programs Running BP-169 $11.00
The Simple Electronic Circuit & Components (Elements of Electronics — Book 1) BP-062 $14.00
Chart of Radio, Electronics, Semiconductor and Logic Symbols BP-027 $4.00
Electronic Music Projects BP-074 $9.50
How to Design Electronics Projects BP-127 $9.00
25 Simple Amateur Band Aerials BP-125 $6.50
25 Simple SW Broadcast Aerials BP-132 $6.50
An Introduction to Z80 Machine Code BP-152 $10.00
Radio & Electronic Colour Codes Data Chart BP-007 $4.00
50 Projects Using Relays, SCRs and TRIACs BP-037 $8.50
50 Simple LED Circuits BP-042 $6.00
Popular Electronics Projects BP-049 $9.50
Practical Electronics Calculations and Formulae BP-053 $16.00
Your Electronic Calculator & Your Money BP-054 $5.00
Electronics Security Devices BP-056 $9.50
Choosing and Using Your Hi-Fi BP-068 $6.00
Transistor Radio Fault-Finding Chart BP-070 $4.00
Power Supply Projects BP-076 $7.50
How to Use Op-amps BP-088 $11.00
Communications (Elements of Electronics — Book 5) BP-089 $11.00
Audio Projects BP-090 $8.50
Model Railway Projects BP-095 $8.50
IC Projects for Beginners BP-097 $8.50
Mini-Matrix Board Projects BP-099 $6.50
Aerial Projects BP-105 $8.50
30 Solderless Breadboard Projects — Book 1 BP-107 $11.00
Audio Enthusiasts Handbook BP-214 $3.00
Build Your Own Solid State Hi-Fi and Audio Accessories BP-220 $6.00
Beginners Guide To Building Electronic Projects BP-227 $8.50



The Art of Programming the 1K ZX81
How to Get Your Electronic Projects Working 
Remote Control Handbook

BP-109
BP-110

$8.50
$8.50

A Z-80 Workshop Manual BP-240 $13.00
30 Solderless Breadboard Projects — Book 2 BP-112 $12.00
The Pre-Computer Book BP-113 $10.00
Practical Elec. Building Blocks — Book 1 BP-115 $8.50
Practical Elec. Building Blocks — Book 2 BP-117 $8.50
Audio Amplifier Fault-Finding Chart BP-118 $8.50
How to Design and Make Your Own PCB’s BP-120 $4.00
Audio Amplifier Construction BP-121 $6.50
25 Simple Indoor and Window Aerials BP-122 $9.50
An Introduction to Programming the BBC Model B Micro BP-136

RP 1 on
$6.00

Digital IC Equivalents & Pin Connections Dr-1oy $8.50
Linear IC Equivalents & Pin Connections BP-140 $18.00
Further Practical Electronics Calculations and Formulae 
The Pre-BASIC Book

BP-141
BP-144

$18.00
$16.00

An Introduction to 6502 Machine Code BP-146 $11.00
An Introduction to Computer Peripherals BP-147 $9.50
More Advanced Electronic Music Projects Dr-1 zU $10.00
An Introduction to Computer Communications br-1 Z4 $8.50
Electronics Circuits for the Computer Control of Robots DF-1 Z Z

RP 1 7Q
$11.00

Electronic Circuits for the Computer Control of Model Railways 
MIDI Projects

Dr-1Zy 

BP-180
$11.00
$18.00

Electronic Synthesiser Construction BP-182 $11.00
Using Your Amstrad CPC Disc Drives BP-185 $11.00
LOGO for Beginners BP-189 $11.00
Electronic Hobbyist Handbook BP-193 $11.00
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Tasmania's new 'SeaCats': 
bristling with electronics
Most modern vessels have a reasonable array of electronic equipment aboard, but some of the 
systems fitted to the new Australian-designed and built SeaCats are claimed as world firsts. 
One system allows the Captain to manouvre the 74m jet-powered catamarans with a joystick, 
while another is an ‘intelligent’ radar which tracks all nearby vessels for speed and bearing...

by JIM LAWLER

A Tasmanian shipbuilder has recently 
completed the world’s largest and fast
est jet-powered vehicular ferry, then 
broken the trans-Tasman speed record 
for a vessel of any size - on just the 
first leg of its delivery voyage to Eng
land. If that statement appears to have 
too many ‘firsts’ for a local product, 
then think again.

The Hoverspeed Great Britain, a 74 
metre, 600 ton aluminium wave-piercing 
catamaran is now carrying 400 passen
gers and 80 cars at more than 35 knots 
across the English Channel, between 
Portsmouth and Cherbourg. Powered by 
four 5000hp 16-cylinder Ruston diesel 
engines driving Italian designed hydro
jets, the vessel is the first of several in
tended to take over from the vehicular 
hovercraft presently plying across the 
Channel.

The big Cat was built in Hobart by 
International Catamarans (Tasmania), 
to a design developed by InCat(Tas) 
Managing Director Robert Clifford and 
his former partner, marine architect Phil 
Hercus. Clifford has been building boats 
in Hobart for 20 years and has become 
well known for his innovative designs. 
He first got a taste for catamarans when 
he built a twin-hulled ferry for service 
on the Derwent River during the Tas
man Bridge crisis in 1973.

Known then as the ‘bushranger’ be
cause all of his ferries carried the names 
of famous Tasmanian bushrangers, Clif
ford continued building ferries after the 
bridge was restored and found a ready 
market interstate and overseas for his 
unusual but very speedy designs.

Some five years ago he came up with 
the idea of the wave-piercer, a twin 
hulled vessel that would go through the 
waves rather than over them. He built 
an eight-metre model from plywood, 
and spent months chasing the roughest 

seas he could find on the Derwent 
River and nearby waters.

The concept showed great promise, so 
he moved on to bigger things with a 19- 
metre aluminium version. This proved 
that the idea was sound and superbly 
seaworthy. It was the first of a series of 
boats that culminated in the Hoverspeed 
Great Britain.

The 74 metre vessel was built on the 
banks of the Derwent River a few miles 
upstream from the Tasman Bridge. It 
was constructed in two pieces, in a vast 
purpose designed shed that covers about 
10 hectares. The entire ship was built 
under cover, allowing precise control of 
the welding that is the key to success in 
building large aluminium vessels.

The ‘HGB’ is the first of what is 
likely to be a long series of similar ves
sels. Already six are ordered for the 
English Channel service and one for the 
local Bass Strait service. InCat has had 
to refuse an order for seven vessels 
from the USSR, because there is no gap 
in the production schedule for some 
years ahead.

Plans have been prepared for a new 
shipyard alongside the present site, 
which will allow the construction of six 
ships a year. At $25 million apiece, 
InCat has become a big operation in 
anyone’s terms. And what’s more, plans 
are underway to build a 100-metre ver
sion of the wave piercer which could be
come the future standard.

Just what is it that makes HGB and 
its future sister-ships so remarkable?

For starters, it’s the space-age styling. 
The twin displacement hulls are long 
and lean, and built low down on the 
waterline. They are designed to cut 
through waves rather than ride up over 
them. As a result, passengers enjoy a 
much more stable ride.

HGB is the first vehicular ferry in 

which an aerodynamically shaped super
structure is an important design feature. 
At full speed the ship is butting into an 
80kph wind, and streamlining is vital to 
its performance and fuel economy. (Pas
sengers on the after-deck, the only ‘out
side’ space available to them, are sub
jected to a continuous slipstream roar 
that drowns out the sound of the mas
sive engines!)

Then, the ship is jet powered, just 
like the fast runabouts that ply our 
lakes and rivers. Only thing is, of 
course, that it’s much bigger. Very 
much bigger.

When it was decided to jet-power the 
big Cat, a search began for someone to 
supply the impellers. In fact, there were 
few companies in the world who had 
the expertise to construct a 5000hp 
hydro-jet. Most jets were in the 100- 
200hp range, although one company 
had built a 3000hp unit.

An experienced Italian company was 
asked to look at the project and after 
some careful consideration, decided to 
give it a try. They took their largest unit 
and multiplied all the figures by 10. 
Then they built the result.

There was no way such enormous im- 
pellors could be tested without being fit
ted to a ship and driven through the 
water. So the big jets were completely 
untried before the HGB left her berth 
for the first time.

Likewise, the control systems for the 
4 x 5000hp Ruston diesels had never 
been operated for real before the 
maiden voyage. Yet on that first day 
everything worked perfectly, and HGB 
did some high speed trials on the Der
went River under the approving eye of 
its (then) future owner - James Sher
wood, Managing Director of Seatainers 
Ltd of Great Britain.

But with so much new technology
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The Hoverspeed Great Britain at anchor in the Derwent. At 74m long, it’s the 
largest catamaran yet - as well as the fastest.

The somewhat cramped and crowded starboard engine room on the HGB. It 
houses two of the 5000hp 16-cyUnder diesels, with the others on the port 
side.

aboard, it’s understandable that things 
went wrong the next afternoon. One of 
the engines stopped just as the ship left 
its berth and without steerage, the big 
Cat ran up on the beach across the 
river. Fortunately, little damage was 
done other than to the skipper’s pride.

Electronic systems
In keeping with its next-century styl

ing (the first 29m version of the wave
piercing Cat was named 2001, simply 
because it looked like something out of 
science fiction), HGB is filled with the 
latest electronic technology. Control, 
monitoring, communications and navi
gation are completely ‘state of the art’, 
and one system at least is believed to be 
a world first. This is the new English 

‘GPS’ or Global Position System.
Until now, satellite navigation systems 

have been very accurate but dumb. The 
navigator has had to ask the system for 
a position check. Then he had to mark 
the postion on his chart. The GPS con
tinually monitors the ship’s position and 
records every change of direction and 
speed. This ‘electronic dead-reckoning’ 
is checked against a satellite report 
every few minutes and any corrections 
needed are entered into the electronic 
log-

Thus the navigator has a constant and 
immediate check on his position. He 
can also play back the GPS log to see 
exactly where he’s been over the past 
several hours.

The GPS readout appears on a colour 

monitor as a grid of latitude and longi
tude lines in blue, with the ship’s posi
tion and track shown in orange. Infor
mation about local hazards can be taken 
from the radar scan and incorporated 
into the GPS display.

Another new piece of equipment is 
the ‘Lipstick’ controller. The quaint 
name comes from the builders, the Lips 
Corporation of Norway, and the joy
stick form of the controls. The Lipstick 
consoles, one on each wing of the 
bridge, are intended to give the Captain 
precision control of the ship while ber
thing.

The Lipstick has been used on con
ventional ferries in Europe for some 
time, but this is the first time it has 
been fitted to a jet-powered Cat. The 
controller links the electronic engine 
management system, the hydraulic ma- 
noeuvering controls and the ships gyro 
compass, to enable the ship to be 
moved into and out of its berth with a 
single joystick control.

The Lipstick computer balances en
gine power against jet thrust to keep 
the ship’s heading lined up to the gyro 
compass. The thrust can be applied in 
any direction, to move the ship bodily 
sideways into or out of the dock.

Although the Lipstick works well in 
other ships, its computer programme 
has taken a long time to develop for the 
big Cat. The new ship’s handling 
characteristics were so much better than 
estimated that the Lipstick constantly 
over-corrected, and it had to be discon
nected during the ship’s initial sea trials. 
Now that the computer has been re-pro
grammed the Captain has incredibly 
delicate control of the ship during ber
thing manoeuvres.

As mentioned earlier, the HGB is 
powered by four 16-cylinder diesels 
built by the Ruston company in Eng
land. The engines are V-16’s, each 
about four metres long, and there are 
two of them in each hull.

Only two of the engines are linked to 
fully manoeuvreable jets. These are the 
inboard pair and are used at all times 
for berthing and steering the ship. The 
outboard engines are labelled ‘Boost 
Engines’ and are only started once the 
ship has cleared harbour. It is these lat
ter engines that give the ship its phe
nomenal speed. Without them, it would 
be just a ‘fast Cat’; with them it’s a real 
‘screamin’ demon'.

As with almost every other function 
on the ship, each of the 64 cylinders in 
the eight banks of eight is fitted with a 
sensor - in this case for temperature, 
and is linked to the ISIS Systems Moni
tor computer. The ISIS watches over
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about 380 different functions on the 
ship, from engine and bearing tempera
tures to hydraulic oil levels and pres
sures and the state of the auxiliary 
power generators.

The ISIS system is in constant com
munication with the bridge, and the En
gineer has available a continuous com
puter printout of the status of every im
portant system aboard. The computer 
prints out an ALarm whenever any of 
the monitored parameters goes out of 
tolerance, and a RETurn as it goes back 
to normal.

If any parameter goes too far out of 
tolerance, or remains out for too long, 
the system sounds an audible alarm that 
calls for immediate attention. Finally, if 
a dangerous situation arises, the ¡SIS 
computer has the ability to shut down 
the system before serious damage can 
be caused.

Because ISIS is so comprehensive, 
HGB can be run with only 10 crew 
aboard, most of whom will attend to 
passenger requirements. It’s not ex
pected that any crew will be needed in 
the engineroom at sea. In port, engine
room staff will only be needed to over
see the operation of the computer. All 
engine controls will be operated from 
the bridge, so crew will only be needed 
in the engine room if the computer fails 
- a most unlikely event.

One of the most exciting electronic 
devices on the new SeaCats is ARPA, 
(Automatic Radar Plotting Aid) a radar 
scanner and computer of exquisite com
plexity.

For over 50 years, radar has given ob
servers no more than an obscure view 
of the area around them, and interpre
tation of that view has relied on the 
skill and training of the operators.

A radar installation was able to give 
only the range and direction of an ob
ject. The observer had to watch and in
terpret the movements on screen, bear
ing in mind his own speed and direction 
in relation to that of the object.

For slow moving targets, this might 
have required 15 minutes of observation 
to ensure an accurate decision. And 
that when there were only a few points 
of interest on the screen. With a really 
fast craft like the HGB and in a busy 
waterway like the English Channel, 
there was just not enough time for even 
the best observers to calculate the speed 
and bearings of all the targets in range.

ARPA displays the usual radar pat
tern, with blips of light representing the 
objects of concern. The operator uses a 
joystick controller to move a cursor 
over the target and then presses the 
‘Acquire’ button.

The communications bay is the key to onboard supervision. The computer 
printer is at left, with the weather fax on the wall behind.

Electronics technician Bob Geeves making adjustments to the Lipstick 
controller on the Hoverspeed France.

Within about half a minute, ARPA 
will calculate all the details of the tar
get. These include speed and bearing of 
both ships, the range at nearest ap
proach, the time to nearest approach, 
and whether or not the combined 
courses amount to a collision course.

In just a few minutes, ARPA can 
track and report on 20 or more targets, 
at any range up to 96 nautical miles, 
and under any weather conditions. It 
can call attention on the bridge to possi
ble dangers, and will sound an alarm if 
those dangers become real.

During a recent voyage from Sydney 
to Hobart on the second Seacat Hover
speed France, the Helmsman found him

self, at night, in the midst of a large 
fleet of squid fishing boats.

The brilliant lighting on the boats’ 
decks masked their navigation lights, 
and he had no idea of which way they 
were heading. He only knew they were 
there, and a possible danger.

Using ARPA, he was able to keep 
track of each of the boats, and to deter
mine that several of them were on near
collision courses. By changing the Sea
cat’s course by only a degree or two, he 
was able to dodge the collision. (I can’t 
help wondering about the fishermen’s 
thoughts, as the giant cat went roaring 
past them at 40 knots on a dark and 
windy night!)
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In ships as fast as the SeaCats, ARPA 
takes a lot of the strain off the bridge 
crew. The ultimate responsibility re
mains with the ship’s Captain, but 
ARPA gives him advance warning of 
possible dangers.

With the exception of the Global 
Positioning System, most of the elec
tronics in HGB has been used in other 
ships, mostly in and around Europe. 
But it has never been brought together 
in one ship, and never in one of this 
type or sophistication.

The task of fitting all of these elec
tronic black-boxes into the new ship fell 
to Hobart technician Bob Geeves. 
Geeves has worked closely with InCat 
Managing Director Robert Clifford 
since the first two way radio was fitted 
to the early Clifford river ferries.

Geeves has had the unenviable task of 
installing the engine management and 
manoeuvering control systems for an 
entirely new class of ship. Unlike the 
simple rudder on a conventional ship, 
the HGB and its sisters have an elabo
rate interface, with a system of hydrau
lic rams that operate the reversing buck
ets and steering jets.

All of this had to be electronically 
controlled and monitored, and the final 
system involved the fitting and connec
tion of some 27,000 metres of cable (in 
a ship only 74 metres long!) The elec
tronics were designed by Antelope En
gineering, of Sydney.

Bob Geeves worked closely with An
telope to devise ways to make the auto
pilot talk to the hydraulics. The auto
pilot is normally in control of steering, 
except when docking or under Lipstick 
control.

The complications arise from the fact 
that it is necessary for the Captain to 
know exactly where the reversing buck
ets and steering jets are directed, before 
he applies power. This information is 
returned to the bridge from a series of 
sensors attached to the hydraulic sys
tem.

The propulsion system has no clutch 
or gear box between the engines and 
impellors, and if one of the 5000hp en
gines was started with any degree of 
forward angle on the buckets, the Cap
tain would find himself in mid-channel 
with half of the jetty still tied on be
hind. In fact, if either of the manoeuvr
ing jets is not at ‘Bucket Zero’ (or pro
pulsion vertically downward), then that 
engine will not start until it is manually 
put at zero.

Bob Geeves again, shown checking out the control console of Hoverspeed 
France’s ARPA (Automatic Radar Plotting Aid).

Video facilities
As far as the passengers are con

cerned, very little of this complex elec
tronics installation is visible. However, 
there is an extensive electronic enter
tainment and information system on 
board, comprising public address, radio 
and video services.

The video material is displayed on six 
28" colour monitors, four on the front 
wall of the passenger lounge and two on 
the rear wall. A multi-standard video 
recorder is installed on the bridge and 
can be used as either a TV tuner or to 
play information or entertainment video 
tapes.

(A videotape detailing safety proce
dures will be shown at the start of each 
voyage. This will be similar to, but far 
more graphic, than the safety lectures 

Taken when the Hoverspeed France visited Sydney’s Darling Harbour, this 
shot gives some idea of the size of each SeaCat.

delivered by cabin staff in airliners!)
The sound portion of the video dis

play, as well as radio broadcasts and 
general announcements are carried by 
an elaborate public address system. This 
comprises three 120-watt amplifiers and 
a network of nearly 100 speakers.

One amplifier and 10 horn speakers 
are used exclusively for PA announce
ments on the vehicle deck. Another 
amp and 60-odd speakers carry the 
video sound in the main passenger sa
loon, while the third amplifier provides 
radio or taped music in the bar and on 
the afterdeck. Whenever an announce
ment is to be made from the bridge, all 
three amps are automatically linked, 
switched on and turned up to full vol
ume.

The PA system was initially to be sup
plied by a Norwegian firm with wide ex-
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perience in marine PA work. However, 
their quote of $95,000 led to a serious 
rethink of the requirements. In the end, 
AWA in Sydney provided a complete 
design and supply service for only 
$8700. The equipment was installed by 
Bob Geeves and his team and has 
worked perfectly from the day it was 
first switched on.

I had the pleasure of taking a trip on 
the HGB during her sea trials, before 
departure for the UK. The nine-hour 
trip began with dozens of runs over the 
measured mile, just outside the Der
went River.

The tests were made on two, three 
and four engines, at quarter, half, three 
quarter and full power. As these tests 
proceeded, the smiles on the faces of 
the engineers grew rosier and rosier. 
Obviously, the ship was out-performing 
her design parameters and those respon
sible were walking on air.

Then came the fuel consumption 
tests, a series of one hour runs at half, 
three quarters and full power. For this 
part of the trials, we headed southeast 
toward Tasman Island, then around the 
corner to Triabunna and back again.

This is a part of the world renowned 
for the troubles it deals out to Sydney- 
Hobart yachtsmen, but on this day it 
was considered to be ‘dead calm’. 
Nevertheless, there was a two-metre 
swell running and driving a big ship into 
that at more than 40 knots is not advisa
ble for passenger comfort.

Bob Geeves had little time to admire 
the scenery during this part of the trip. 
He had many checks to complete, in
cluding fine tuning the electronic Log 
that records the ship's speed through 
the water. This involved 10 minutes 
spent in one of the voids below the 
waterline, amid the rush and roar of the 
80kph water just outside the 10mm alu
minium skin.

Another check that relied heavily on 
state of the art electronics was the test
ing of engine power. This was done by 
measuring the torque on the drive 
shafts, at each different speed setting. 
Carefully aligned markers were attached 
to each end of each drive shaft and 
these were monitored by sensors that 
sent an impulse to the measuring equip
ment each time the shaft rotated.

As engine power was applied, the 
drive shaft twisted and the markers 
were no longer in alignment. The angu
lar displacement of the markers repre
sented the power being applied to the 
shaft and this was easily related to the 
rotational speed of the shaft.

These two parameters were then com
pared to the ’through the water’ speed 

ot the big Cat, and the resulting figures 
were responsible for the even happier 
faces on the engineers aboard that day.

Everything about the big Cat is break
ing new design ground. No ship like this 
had ever been built before and no data 
existed about its likely performance.

Another problem with the new ship is 
that, following the Herald of Free Enter
prise disaster at Zeebrugge a couple of 
years ago, the British maritime authori
ties have demanded that all new ships 
meet very stringent safety requirements.

It hasn't been possible to predict how 
these new requirements will affect ship 
handling and operations, but the design
ers of HGB and her sister ships have 
done their best to integrate extreme 
safety with speed, passenger comfort 
and operating economy.

It remains to be seen how well they 
have succeeded, but Australia can be 
pleased that a local company has taken 
the lead in high tech ship design and 
construction.

Maiden voyage
It's one thing to build in Southern 

Tasmania a ship for UK service. It's an
other thing to deliver it to its future 
owners. HGB left Hobart in early May 
and sailed by way of New Zealand, 
Tahiti, Panama, Curaco, New York and

MORE 
RESE
ARCH

Your contributions to the MS Society have provided 
services and given us hope. More funds means more 

research. A cure could be only dollars away.

MS
Multiple Sclerosis.

Portsmouth.
The first leg of the trip, from Hobart 

to Bluff in NZ, was taken at high 
speed, to iron out any bugs that might 
trouble the ship on the much longer sec
ond leg, to Tahiti. By covering the dis
tance in less than 24 hours, HGB has 
created a new record for crossing the 
Tasman Sea, on the very first leg of her 
maiden voyage.

Later, the ship attempted a record 
crossing of the Atlantic, for the Atlantic 
Blue Riband and the Hales Trophy, 
currently held by the USA. The trophy 
has been held in turn by RMS Queen 
Mary, RMS Queen Elizabeth and the 
USS United States.

Several attempts have been made on 
the trophy in recent years, but only by 
dedicated power boats, not by regular 
passenger vessels and certainly not by 
any kind of vehicular ferry. Hoverspeed 
Great Britain covered the distance in 
some two hours less than the three 
days, ten hours and forty minutes 
record of the USS United States, putting 
Australian shipbuilding firmly on the 
world stage.

SeaCats are expected to become com
mon on ferry routes around the world 
- something for which Australia’s ship
building and electronics industries can 
be justly proud. &
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FAST TRACK YOUR PCB’S THROUGH 
QUEST’S ROUTING BUREAU SERVICE

If you’re looking for a fast, professional, cost-effective facility that offers 
pre-placed printed circuit board routing, through to complete design 
layouts — talk to us at Quest Electronic Developments.

As the engineering division of Quest International Computers, who 
have established a national reputation in the electronics industry for 
supply and support of CAD/CAM, we are the quality solution to 
bureau PCB routing. Using the very latest PCB-CAD tools, databases 
can be accepted directly in P-CAD, Protel, Cadstar, EE Designer and 
PADS-PCB formats. You can even download your databases direct by 
modem — and have them returned the same way.
For those jobs needed yesterday, we also offer a 24 hour turnaround, 
and all at an extremely competitive cost.
Contact Quest’s bureau operations today, and find out how you can 
get top designers, using high performance hardware and software — 
at a fraction of the price of in-house facilities.

READER INFO NO. 30

Quest Electronic 
Developments Pty Ltd
1 Hamilton Place
MOUNT WAVERLEY VICTORIA 3149
Telephone (03) 807 7444
Facsimile (03) 807 7056

. K \ \ Y * DEALER
(03) 791 4101

DUNSON
386 MOTHERBOARDS

386 25 mHz OK ............. 
386 25 mHz 64k Cache 
386 33 mHz 64k Cache 
386SX 16mHz OK ........  
386SX 20mHz OK ........

$1350 
$1695 
$1850 
.. $630 
..$719

ELECTRONICS

SPECIALS
386 25mHz Motherboard,

286 MOTHERBOARDS
FREE

WINDOWS
3.0 F $2295

286 12 mHz OK
286 16 mHz OK

$199 
$259

Available from:
PROGRAMMABLE CONTROL SYSTEMS

(PCS) (03) 794 0123
FAX: (03) 794 5530

5/234 FRANKSTON RD, DANDENONG

FREE
WINDOWS

SUPPORT n-p.
HOTLINE

(03) 791 2843 l°g?

^FREE
HOTLINE 
SUPPORT

DEALER ENQUIRES WELCOME

64K Cache,
4Mb RAM

CARDS
XT MULTI I/O 
for 1.44Mb FDD.......  
AT MULTI I/O 
AT BUS l/F................ 
RAM CARD OK 
max 6Mb, XT or AT ..

$100

$111

$195
Extended or Expanded

386SX 16mHz Motherboard 
4Mb RAM

w $995

VGA 256K CARD..............
VGA512K CARD..............
44Mb 28mS HDD +Cont.

for AT/386 ....................
CALL for

$152 
$230

$500

286 12mHz
1Mb RAM 40Mb VC HD 

1024x768 VGA Card & monitor
1.2Mb FD 101K board

Baby Case c/w Display
$2250

Monitors, Hard Disks

XT/AT RAM Board 
with 1 Mb RAM $290

PRICES INCLUDE SALES TAX
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

New 486 System
25mHz 486 with 4Mb 

110Mb SCSI HD
1.2 & 1.44Mb FDD 

Full Tower 
Super VGA card & monitor 

(1024 x 768)
$7950

30 DAY MONEY BACK GUARANTEE (conditions apply)
READER INFO NO. 31
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Easy way into computers - 3:

Using laptops' 
in electronics
In this third and final article in his short series on using personal computers for electronics, the 
author explains the basics of laptop computers.

by TOM MOFFAT

If you’ve been into a computer store 
lately, you may have noticed that lap
tops are the latest craze. They're 
quickly superseding the big desk-bound 
monsters of a couple of years ago. But 
the laptops - some now down to the 
size of a book - have nearly all the 
capabilities of their bigger brothers.

For the electronics designer or experi
menter, this is a great development, be
cause now you can carry the computer 
to the work instead of trying to organize 
the work around the computer. I 
remember perhaps 10 years ago at a 
university physics department; labora
tories with a PDP-8 computer as the 
centrepiece, and wires radiating every
where to experimental apparatus placed 
carefully around the machine. That’s all 
gone now, and a laptop computer be
comes simply another piece of test or 
control equipment.

Within the lab environment, comput
ers are usually used as programmable 
controllers, or as data loggers to collect 
the results of experiments. I’ve also 
seen them used as simple ‘dumb termi
nals’, using serial communications to 
communicate with some purpose-built 
‘black box’ computer which is a perma
nent part of the experiment.

In other areas of university study, lap
tops are being promoted as ‘electronic 
notebooks’. A battery-powered laptop, 
running a simple word processing or 
editing program, can be used to take 
notes in a lecture. The same machine 
can be used later to prepare complete 
assignments, essays, or papers. One 
would wonder about 100 laptop key
boards in a lecture theatre all going 

clickety-clack at once, but many of the 
smaller machines have very quiet key
boards. Perhaps the designers were 
thinking of a lecture theatre environ
ment when they designed them!

Some of the best-known laptop com
puter makers are now engaging in a big 
sales push to get their machines into the 
hands of individual university students, 
and they’re discounting their prices up 
to 40% for uni buyers. Perhaps laptops 

Tom Moffat’s own Toshiba 1200 doesn’t always stay in the workshop, as you 
can see. Here it’s displaying a weather fax, on a friend’s boat.

will soon be 'must-have' items, just like 
pocket calculators are today. A recent 
newspaper report says the Methodist 
Ladies College in Melbourne has just 
equipped the 82 students in year five 
with Toshiba T1000SE laptops - 
bought, or hired, by their parents.

For those who haven't really studied 
the laptop scene yet, perhaps we should 
look at a few characteristics of these 
machines that set them apart from their
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One of the good things about a laptop is that you can use them anywhere - 
aboard a boat, in your car, on an international flight or sitting in the park.

big brothers. With such a small size 
there’s obviously got to be some give 
and take, but any disadvantages are 
minor compared with the laptop’s use
fulness as a handy, carry-around tool.

Laptop screens
The usual screen arrangement in a 

laptop is a flat panel that folds down to 
cover the keyboard when the machine is 
put away, and folds up during use. 

Tom’s daughter also borrows it occasionally, so she can write her essays 
down at the beach.

Screen technology is going in leaps and 
bounds, and some of the latest types 
match the resolution of the very highest 
IBM ‘VGA’ spec. Colour screens are 
just nudging around the corner, but 
these screens are really aimed at high- 
powered corporate and government 
users - not uni students and electronics 
experimenters.

The laptops most likely to wind up in 
the hands of private owners almost al

ways have a liquid crystal display 
screen, with resolution to match the 
IBM ‘CGA’ standard. This can produce 
a matrix of 640 x 200 dots as black and 
white, or 320 x 200 for ‘colour’. An or
dinary laptop LCD screen can’t actually 
produce colour, but it can come up with 
a pretty impressive gray-scale shading 
effect by reproducing ‘colours’ as differ
ent dot patterns.

‘Power users’ of computers will tell 
you the CGA standard is dead, but or
dinary people still use it every day. 
Particularly in a laptop, CGA is quite 
good enough for word processing and 
straightforward graphics. And it costs 
only a fraction of the more up-market 
EGA and VGA standards.

Most CGA laptop screens are slightly 
‘squashed’; their shape isn’t quite as 
high as their width would suggest. Cir
cles become footballs, but this is really 
of no consequence. And when the 
screen is displaying text, you forget all 
about the fact that the screen is slightly 
short. Some of the newer systems, such 
as the latest Toshiba T1000SE and the 
Zenith and Amstrad models, have 
screens that are the proper height for 
their width.

LCD screens produce their displays in 
one of two ways: by reflected light, or 
by an artificial light placed behind the 
screen. The backlit screen gives by far 
the best image in indoor situations, but 
the reflective system wins outdoors and 
in other bright locations. A disadvan
tage of the backlit screen is that it takes 
a fair bit of battery power to supply the 
light energy. In general, a computer 
with a reflective screen will run more 
than twice as long on a battery charge 
as a machine with a backlit screen.

The ‘classic’ Toshiba T1000, which is 
probably the most popular laptop yet 
produced, has a reflective screen which 
is quite flattened in shape. The bigger 
T1200 comes in two versions, reflective 
and backlit, but you're stuck with one 
or another once you've made your 
choice. It is possible to upgrade a re
flective T120() to a backlit screen, but 
it's expensive. The latest Toshiba 
T1()(X)SE comes with a backlit screen 
only, so its battery life will never ap
proach that of the earlier T1000.

Many laptops also let you dispense 
with the LCD screen altogether if you
're working indoors with mains power. 
You can instead connect a proper com
puter monitor, even a colour one, to a 
socket on the back. So you can use your 
little machine to do something like 
multi-colour CAD work sitting at your 
dining room table at home. For some 
reason Toshiba decided to dispense with
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Laptop basics
the external monitor feature on its latest 
T1000SE model, which is sad. I use an 
external monitor with my own T1200 all 
the time, particularly at night.

Keyboards
Laptop keyboards range from abso

lutely horrid to spectacularly good. 
Some of them have that ‘rubbery’ feel, 
and the keyboards on the smallest lap
tops will have their keys squashed much 
closer together than on a full-side com
puter or a typewriter (remember type
writers?). If you’re a hunt-and-peck typ
ist, just about any old keyboard will do. 
But if you touch type, you MUST have 
a decent keyboard. Anything else will 
produce frustration for the lifetime of 
the computer.

I feel that any computer user nowa
days should learn to touch type. In 
schools it’s called ‘keyboard skills’, but 
it’s still learning to touch type. I’ve 
been trying to talk my own kids into 
‘keyboard skills’, but so far they’ve re
sisted. I suspect they think it’s the first 
step into secretarial school. But they’re 
wrong; ALL students will have to learn 
it sooner or later. There are many com
puter programs around, some from the 
public domain, which will teach you to 
touch type.

The point of this is that you may not 
be a touch typist now, but there’s a very 
good chance you will be a touch typist 
sometime in the future. You should 
keep this in mind when assessing a key
board. It should be just as good, if not 
better, than the keyboard on a full-sized 
computer.

The keyboard on the Toshiba T1200 
is recognized as being the best in the 
laptop industry. Its only downfall is that 
it clickety-clacks a lot, and I don’t know 
if I’d be game to use it in a lecture 
theatre.

A full-sized IBM keyboard has a nu
meric keypad on the right, as well as 
the normal QWERTY keys in the mid
dle. On the left there are usually a cou
ple of rows of function keys. The Am- 
strad laptops keep this arrangement 
pretty well intact by making the key
board much wider than the screen. 
Other laptops leave out the numeric 
keypad and make some of the 
QWERTY keys take the place of it by 
first pressing a function key. Toshibas 
have an optional external numeric key
pad which can sit next to the computer 
in the usual place. The function keys 
are normally strung out along the top of 
the keyboard.

I
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Sharp’s PC-5500 laptop, which features built-in floppy disk and hard disk 
drives, together with a screen offering VGA-level resolution.

Disk drives
The most popular disk drive for lap

tops is the 3-1/2" format used on some 
of the bigger IBM’s, as well as other 
machines such as Microbee and Applix. 
The disks are quite common, and al
though expensive at first, they’ve come 
down nicely in price. Each disk, which 
is enclosed in a rigid plastic sleeve, can 
hold 720K of information. There is a 
metal cover in the sleeve which is 
pushed back when the disk is inserted 
into the computer, allowing the mag
netic heads to reach the disk. These 
disks can be carried around in the shirt 
pocket (that was the specification for 
the size in the first place) and because 
of the plastic cover they are very 
rugged.

Another variation has just come on 
the market; disks much like the 3-1/2" 
variety, but only 2" in diameter. These 
are used in the latest Zenith laptop, the 
MinisPort. Because they are so new and 
only used in the one machine, these 
disks are very expensive; at time of 
writing, around $19 each. But they arc 

sure to come down as they become 
more popular. The MinisPort is being 
strongly promoted into the uni student 
market, so there should soon be plenty 
of them around. Some people feel the 
2" disks will eventually replace 3-1/2" 
size.

The Poquet laptop, recently released 
in the USA, does away with disks alto
gether. Instead it has a removable 
‘memory card’ that looks much like a 
credit card - a method of storing data 
with no moving parts. But you pay for 
it; something like a dollar a kilobyte, in 
the USA. However with the disk drives 
eliminated, they’ve shrunk the Poquet 
to pocket size (I’m sure their pun is in- 
dended) and made it run for something 
like 100 hours on a couple of AA cells. 
It would interesting to try touch-typing 
on such a tiny keyboard.

Some laptops, including the Toshiba 
T1200, are available with a miniature 
version of the type of hard disk found 
on big desktop PCs. Although conven
ient, these drives must be kept spinning 
all the time to be of any use - so they
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CHECKOUT HICOM'S GREAT DESKTOP PC RANGE

386 - 33 MHz
4 MB Ram, 32 K Cache, 3 1/2" 45 MB 28 ms / MB/sec data- 
transfer rate, Philips VGA colour monitors 0.29 in dot pitch, 
45MB $4000,90MB $4350, 80MB $4850, 300MB $5990

386-SX 20 MHz
2MB Ram, VGA colour monitor, 1.2MB & 1.44 Floppy disk 
drives, 45 MB hard disk, Mini Tower case, MS DOS 4.01 & 
GW Basic, 45 MB - $2750, 90 MB - $3100, 180 MB - $3600

386-25MHz 
286-2OMH* 
XT-12 Mhz

EISA - 486 
CALL for

20MB Floppy Disk DrivesT Printer Bargains
Pl
osh

Safe, Fast, Accurate,Easy to us» -

for
Fujitsu Postscript - 
35 resident fonts
Emulates Apple Laserwriter 
or H.P. LaserJet, Dual Bin 
- the best of both worlds! -

Only $4400
Fujitsu Laser Printer
- LED Technology 
5ppm Dual Bin H.P. LaserJet 
compatible Only $2200
Color 24 pin
Dot Matrix Printer Only $690

Read & Write SCSI Interface - 600 MB
for PC and M

^12 'x 12" Pods Cat Digitizer
Including Cursor & Pen
☆Emulation mode and configuration menu allow

tablet top extensions.
☆A built-in chip computer emulates

9 of the worlds
most renowned digitizers.

☆Built in EEPROM allows
custom configuration, stored as the

ACTIVE AREA 
SETUP AREA
RgKXÜfigÑ
SAMPLE RATE 
ACCURACY

1.000LPI

digitizer's default setting at "power on”.
☆Emulates and surpasses 

MS Mouse & PC mouse, 
is more accurate than 
optical mouse.
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selectable table top. Special $550.00 ¡nC.tax

Image Grabber Card
VGA Colour and Monochrome

Floppy Disks at Bargain Prices
November & December

Capacity 1-9
5 1/4" DS/DD360KB $9.00 

DS/HD1.2MB $16.50

3 1/2' DS/DD 720KB $17.00
DS/HD1.44MB$32.00

HI-COM UNITRONICS
Mail Orders: P.O.box 626, Caringbah, NSW. 2229. Australia
Mail Order Postage Mail Order Postage
under $50 $4.50 $50-$ 100 $7
$50-$99 $5.50 above $250 $10
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$15.50
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$30.00

Only!
100+
$6.00
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$15.00
$28.00

363 Port Hacking Rd., Caringbah, NSW. 2229 
Tel: (02) 524 7878 Fax: (02) 525 8686 
Dealer Enquiries (02) 525 8318

Heavy items & insurance add extra



eat up battery power like it’s going out 
of style. Most laptops have a means of 
turning off the motor, but then you 
can’t use the hard drive. So why have it 
in the first place?

Some of the gigantic software pack
ages for the business world are so big 
they must have a couple of megabytes 
on a hard drive to operate at all. You 
MUST then have a hard drive if you 
want to use this stuff. But they’re not 
really the type of software electronics 
people like us would have any use for.

The most useful disk drive develop
ment for laptops is a big fake - it's not 
a disk drive at all. Many of these ma
chines have a megabyte of memory, and 
you can set aside everything above 
640K as a 'hard RAM'. This is a soft
ware simulation of a small hard disk, 
called ‘drive C in the usual way. It will 
contain around 360K of space and will 
behave in every way like a hard disk, 
even to retaining its contents when the 
computer is reset or turned off. Since 
it’s done solely in memory, the thing is 
lightning fast. And of course there is no 
power-hungry motor.

On my Toshiba I have stored pro
grams and data on the hard RAM for 
months at a time. It has proved very 
reliable, except for one time when I 
managed to completely crash the whole 

IN ANYONE’S LANGUAGE’
PROCON TECHNOLOGY 

LETS YOU TAKE CONTROL!

We manufacture a wide range of low-cost digital I/O boards. Each 
board features: 8 opto-isolated inputs (12/24/48V AC or DC), 8 
relay outputs (switching up to 10 Amps at 250VAC), LEDs indi
cate I/O status and IBM-PC software is included. An industrial 
version with plug-in relays is also available.

The system features: External mounting (up to 30 metres from 
computer) operating through any IBM-PC bi-directional printer 
port and capable of expanding to 240 I/O.

Applications: Home or business security systems, process 
monitoring and control, laboratory automation, quality control 
testing, robot control and energy management.

’^ag^"

logK^ ‘«dd

FKOCONtechnology BSSZE
Box 655, Mt. Waverley, VIC. 3149. TEL: (03) 8075660

FAX: (03) 5620503
* Yes! High-speed drivers are available for GWBASIC, QuickBASIC, TurboBASIC, QuickC, 
TurboC and TurboPascal. Our file I/O driver also allows many other programs and languages 
to be used. E.g. DBASE, Clipper, COBOL, FORTRAN, MODULA-2 etc.

*

computer with an errant ‘C’ program. 
In another instance the directory got 
trashed - this time by an out-of-control 
machine code program 1 was writing. 
But I was able to recover the files OK.

A hard RAM is a valuable accessory, 
and once you’ve used one you won’t be 
able to live without it. You may even 
want to add another megabyte of 
memory to your laptop, to provide a 1.4 
megabyte hard RAM. But you must not 
store one-only copies of valuable stuff 
on the hard RAM; you MUST make 
sure there are other copies elsewhere. 
Of course this applies to any disk, not 
just a hard RAM.

How many disk drives do you need? 
As mentioned before, I think you can 
do without a hard drive and its added 
expense and power consumption. My 
laptop has two 3-1/2" floppies and the 
hard RAM. I seldom use both drives 
and could get along quite well with only 
one, since the hard RAM is really my 
‘working disk’. The Toshiba T1000SE 
has only the one floppy, but it has the 
hard RAM system, as well as its entire 
DOS disk in ROMs. That sounds like 
an ideal arrangement.

One exception to all this disk minia
turization is the Chendai laptop, which 
uses a good old 5-1/4" floppy. If you 
own a traditional desktop PC you can 

use its disks in the laptop, and the 
Chendai’s disks in the PC.

The Chendai’s only downfall is that 
it’s mains powered only. But many peo
ple would never use a laptop outdoors, 
anyhow, so it could be a machine worth 
looking at. Which brings us to the next 
subject...

Batteries
This is really a difficult subject to get 

any straight facts on. Every battery- 
powered laptop claims this capacity or 
that running time, and then some maga
zine reviewer will come along and say 
Machine X carked it after two hours, 
instead of the four hours claimed. What 
goes wrong?

I think part of the trouble is that they 
are given brand new laptops, with brand 
new batteries. Electronics people will 
know that a NiCad battery needs to be 
cycled up and down a few times before 
it develops a decent capacity. As well, 
these reviewers run the machines with 
screen backlights blazing away and hard 
disks spinning continuously, and then 
wonder why the batteries go flat.

Despite what you read, a battery- 
powered laptop should give you a very 
useful time between charges, providing 
you operate it with a bit of thought. If 
you can do without a backlit screen, 
that’s a big help. Some screens can have 
their lights turned off, but then they 
look a bit yucky. You should avoid 
using a hard disk if you can. And if the 
laptop has switchable clock speeds, the 
slower one usually uses less power.

A useful trick is to avoid using any
thing with a motor, meaning hard disks 
or floppies, when on batteries. While 
running on mains power you can copy 
the software you intend to use onto the 
hard RAM, and then put your floppy 
disks away before firing up on battery 
power. An exception to this is to copy 
important work onto a floppy from time 
to time, in case you manage to crash 
the hard RAM. But this only means a 
few seconds of motor operation every 
half hour or so.

A recent review I read on the Toshiba 
T1200, the very same model I’m using, 
complained that the batteries went flat 
in an hour. Yet I use this machine on 
batteries day after day, and if I can’t get 
seven or eight hours out of it on each 
charge I want to know the reason why. 
Hard typing for that much time should 
produce a magazine article of 7000 or 
8000 words, certainly more than I'm 
capable of writing in one sitting. So 
you'll know your battery life is sufficient 
if you run out of puff before your 
laptop does! ®
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Educational Software 
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Sound Cards + Midi
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ELECTRONIC CAD
PROTEL

EASYTRAX, LOW COST PCB — NEW VERSION CALL
AUTOTRAX, PCB WITH SMD — NEW VERSION CALL
SCHEMATIC, WITH PCB INTERFACE CALL
TRAXSTAR CALL
TRAXVIEW CALL
EVALUATION PACKAGES FREE

OrCAD
OrCAD/SDT HI, SCHEMATIC/CAPTURE CAD $950
OrCAD/VST, DIGITAL LOGIC SIMULATOR $1800
OrCAD/PCB, PBC WITH SMD $2600
OrCAD/MOD, PLD SIMULATION MODELING $900
OrCAD/PLD, PROGRAMMABLE LOGIC DESIGN $900

PSPICE
ANALOG CIRCUIT SIMULATION $1200
DELUXE DOS VERSION, WITH OPTIONS $3000
DELUXE VERSION FOR OS/2 $4600
DELUXE VERSION FOR OS/2 INCLUDING 
NEW DIGITAL LOGIC SIMULATION

$6000

ALSO AVAILABLE FOR MAC, NEC, DEC, SUN 
& APOLLO
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FILTER DESIGNER — NEW $900

Trade enquiries phone:
Victoria: (03) 690 4911

N.S.W. (02)211 0422
Queensland: (07) 807 3799
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S.A. (08)258 5865

SPECTRUM
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(02)925 0311
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Mini Construction Project:

ASCII Decoder 
for 'IBM' keyboards
Do you have an elderly computer with a grotty old keyboard, that you’d like to replace with one 
of those attractively-priced ‘IBM PC-AT’ type keyboards? Then this keyboard decoder project is 
for you, as it solves all the interface problems.

by PETER BAXTER

The introduction of TOI key’ key
boards for IBM ‘AT’ personal comput
ers and their clones prompted some 
people to throw out their old 84-key 
keyboards and replace them with the 
larger, more advanced units. I was the 
lucky recipient of an unwanted 84-key 
version, and felt it was time to get rid 
of my CP/M system’s old problem- 
plagued keyboard. Having two similar 
keyboard layouts would also make life 
just that little bit easier.

Unfortunately, the IBM PC type of 
keyboard has a serial output that can’t 
be put through a UART to give an 
ASCII output as required by many ear
lier computers and terminals. It sends 
out keycodes, which must be decoded 
via a lookup table to get the required 
ASCII code. What I needed was an 
adapter that converts the serial keycode 
output from the keyboard into parallel 
ASCII data.

I decided to base the project on the 
Intel 8749 microcomputer chip from the 
Intel 8048 family, because I had devices 
and development software available. 
These devices contain 2K bytes of 
ROM, 128 bytes of RAM, one timer, 
27 I/O port pins and the CPU, all 
within one 40-pin DIP package.

While the 8048 family (8048, 8049, 
8050, 8748, 8749, 8039) may not be 
familiar to you, it is more than likely 
that one is present inside your keyboard 
(converting keystrokes into codes) and 
another is inside your mouse converting 
movement into codes. In fact, the 8049 
from Intel is one of the most widely 
used microcomputer chips around. The 
8749 is a user programmable/reprogiam- 

mable EPROM version of the 8049 fac
tory masked (programmed) version. 
The 8749 costs about $20 (incl tax) in 
single quantities and the 8049 with a 
program burned in, about $4 in 10k 
quantities.

Using a microcontroller chip reduces 
the size, complexity, construction time 
and cost of a project like this. Only two 
ICs are required with a few discrete 
support components. The drawback is 
that unless you have an 8048 Cross As
sembler (around $90), you can’t modify 

All of the components fit on a small PCB, measuring 76 x 60mm, with a 5-pin 
DIN socket to receive the standard keyboard cable plug.

the program. However, this shouldn’t 
be a concern for most people as it al
ready does the job required.

I estimate that currently the PCB ver
sion of this decoder, using the 8749 de
vice should only cost you around $50.

Theory of operation
Most of the work done by the 

decoder is handled by the software. The 
codes coming from the IBM keyboard 
are in serial format. Each serial data bit 
is clocked into the 8749 computer chip 
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when the clock line goes low. This serial 
data consists of a start bit, 8 data bits, a 
parity bit and one stop bit.

While all of this sounds fairly straight
forward, the challenge comes in decod
ing these codes into parallel ASCII. 
Each keypress gives a ‘make’ code and 
each release, two ‘break’ codes. While 
these make and break codes have no 
relationship to ASCII, they do allow 
flexibility in key assignment within dif
ferent IBM-DOS programs.

Once the relevant key code is con
verted to ASCII via a lookup table, it is 
strobed out. It may seem simple, but 
it’s not. Readers wanting additional in
formation will find the IBM AT Techni
cal Reference manual helpful. The en
tire program, including two lookup 
tables, is less than 2K bytes long and 
therefore fits comfortably in the 8749’s 
internal EPROM.

The decoder’s hardware is very simple 
due to the use of the microcomputer. 
Earlier, I discussed what was inside the 
microcomputer UI; what remains to be 
discussed is the second chip U2, which 
provides the buffer/line drivers for the 
keyboard interface.

The 7407 has open-collector outputs 
which enable it to be used at either end 
of the data and clock lines. The key
board or the decoder can take control 
of the lines to pull them low. Pullup 
resistors are used at each end to allow 
high levels. Inside the keyboard, there 
are 4.7k resistors on both the data and 
clock lines. The decoder uses 150k resis
tors on these lines to reduce loading.

Here’s a plan view of the assembled PCB, to guide you in assembly. Thanks 
to the use of an 8749, the parts count is very low.

Assembly
The decoder will typically be used in

side another piece of equipment such as 
a terminal or computer, therefore it is 
up to the user to select the appropriate 
construction method.

My first two prototypes were wire
wrapped on Veroboard. This is the easi
est method. Layout is not critical except 
for keeping the 10MHz crystal close to 
the microcomputer. Use IC sockets for 
both ICs, as you may need to remove 
either at a later date.

I have also produced a simple printed 
circuit board pattern, for those who 
wish to take advantage of this.

Assuming you’re using the PCB ap
proach, install all of the wire jumpers 
before soldering in any components. 
The reset line wire jumpers are set up 
to allow a variety of options. Normally, 
none of the reset jumpers need be in
stalled. If you want your main terminal 
or computer to control the decoder’s 
reset line (and it functions ‘active low’), 
delete C3 and install all jumpers.

OUTPUT DATA BIT D7

—C3
D7 
D7

HIGH 
LOW

CAPS LOCK ON STARTUP
CAPS LOCK ON 
CAPS LOCK OFF

LK1 
1-2 
2-3

OUTPUT STROBE 
ACTIVE HIGH 
ACTIVE LOW

LK2 
1-2 
2-3

LK3 
1-2 
2-3

DO.
DI
D2
D3

22pB74-9
PROG 10MHz

X2

INT

15OK
STB

2
P2.5

8
10

ALE 26

TO COMPUTER

LK3 
D7

DB.5
DB.6

P2.2
P2.3

23
25

18
20

R2 
15Ok

RD 
WR

DB.O
DB.1
DB.2
DB.3

FROM 
KEYBOARD

PIN 
HEADER

+5V +5V

16
17
18
19

9
11

U2E I R4 
7407 > 150k

R3 < 
15Ok

28
29
30
31
32
33

CLK—IN 
DATA-IN 
STROBE

21
22
23
24
35
36
37
38

CLK—OUT 
DATA-OUT

----- 22p
25

U2C 
7407

12
13

U2A

10

U2D 
7407

LK2 
CAPS

RESET 
SS

RST IN,
O*5V

D5
D6_
D7 
STB 
RST

Although decoding the keyboard’s output codes is fairly complex, using a single-chip microcomputer allows all of the 
real work to be done by the 8749’s internal firmware. The author can supply pre-programmed chips.
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Keyboard decoder
The reset connection to the keyboard 

is available should you want it to be 
controlled by your terminal or comput
er. Normally, there is no connection 
within the keyboard for reset, so it 
doesn’t matter anyway. The reset line 
on the PCB is thinner than any other 
track for easy identification.

For the link options, you may prefer 
to solder a wire between pads instead of 
installing replaceable links. The link op
tions are explained in the setup section.

Once the PCB is tested, you might 
like to seal it in a conformal coating. 
Remove any flux first by cleaning the 
board with a PCB spray cleaner. Re
move both ICs and replaceable links, 
then cover the DIN connector, 26 pin 
header, any replaceable link pins and 
the exposed pins of both IC sockets 
with masking tape. Spray the solder side 
of the board first, then after it 
dried, spray the component side - 
suring all covered contacts remain 
coated.

has 
en- 
un-

Setup
Three link options should be set dur

ing the assembly stage. Link I deter
mines the polarity of the circuit’s output 
strobe pulse. If P2.6 (UI pin 37) is high 
(LK1 1-2), the strobe pulse will be ac
tive high. If P2.6 is low (LK1 2-3), it 
will be active low.

Link 2 determines whether the key
board will start up with the ‘Caps Lock’ 
function on or off. If P2.3 (UI pin 24) 
is high (LK2 1-2), ‘Caps Lock’ will ini
tially be on, while it will be initially off 
if P2.3 is low (LK2 2-3).

2

29
30
31
32
33
34

X2

RESET
SS 
TO

INT

U1 
8039

PROG

DB.O 
DB.1 
DB.2
DB.3 
DB.4
DB.5 
DB.6 
DB.7

P2.6

An actual-size PCB pattern, for those who like to etch their own.

Link 3 determines the status of output 
data bit D7. Some equipment requires 
D7 to always be high (LK3 I-2) espe
cially with numeric keys. Other equip
ment may require it to be low (LK3 
2-3). I suggest you experiment to get 
the right result.

Obviously the keyboard plugs into the 
5-pin DIN connector. It is up to you to 
determine how to wire the output data, 
strobe and power lines from J2 to your 
computer or terminal.

25

12 
J3_ 
14 
V5_

17 
18

22.
23
24
35
36

74LS373

C O V9 6 9 6

QQQQQQQQ

2716DDDDDDDD OOOOOOOO
c 
L O 
K C

U3/2O
U4/24

EXTERNAL 
ROM

U3/1O 
U4/12

Incidentally the PCB-mounting 5-pin 
DIN socket used for JI may not be 
widely available, but Geoff Wood Elec
tronics certainly stocks them.

Wordstar option
As the decoder accesses a lookup 

table to get the ASCII data, I was able 
to add another table that includes the 
Wordstar control codes. Pressing the 
keyboard’s ‘Num Lock’ (or ‘Pause’) 
keys toggles or untoggles the Wordstar

RD 
WR 1O

PSEN >
ALE

Here’s the modified schematic for the 'poor mans’ 
version of the circuit, using the lower-cost ROMIess 8039 
chip in conjunction with a 2716 EPROM. A 74LS373 is 
used as an address latch.

9
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To assist you in mounting everything correctly on the PCB, here’s an overlay 
diagram. Use it together with the pictures.

mode. This mode is active if the key
board’s ‘Num Lock’ LED is lit.

The following specifications for the 
decoder should cover most applications. 
The circuit is designed to accept serial 
input data from a standard ‘IBM AT’ 
keyboard (not XT or PC) set to 286 
mode (not 86). Check the switch on the 
bottom of the keyboard. The parallel 
output data is standard ASCII with the 
MSB (D7) set by link 3 to either high 
or low. The output strobe signal can be 
either active high or active low, depend
ing on the setting of link 1.

When not in Wordstar mode, the

PARTS LIST
Y1 10MHz crystal
J1 5-pin DIN socket, PCB 

mount
J2 26-pin DIL header
LK1.2.3

3-pin Bergstrip and link
Resistors
R1,2,3,4

150k 1/4W 20%
Capacitors
C1,2 22pF NPO ceramic (0.1")
C3 1uF 6V tantalum (0.1")
C4,5 O.luF ceramic (0.2")
Semiconductors
U1 8749H microcomputer
U2 7407 or 74LS07 hex buffer
Miscellaneous
PC board, 76 x 60mm; 40-pin DIL 
IC socket; 14-pin DIL IC socket; 
tin-plated copper wire for jumper 
links.

function keys, Alt, arrows, Print 
Screen, Scroll Lock, Insert, Home, 
Page up, Page Down, End, Delete, and 
Num Lock keys do not output data. All 
numeric keypad keys work in the nu
meric mode only except for the 
which works as Delete.

In Wordstar mode, all arrows, Page 
up, Page down, Home (left one word), 
End (right one word), Insert and Delete 
keys function. All of the qwerty key
board keys (except Alt) work. There is 
no ASCII ‘Back Tab’ code, so ‘Shift 
Tab’ is the same as back space. Essen
tially, all ASCII keys perform their nor-

NOTE: To enable people to build 
this project, the author is happy to 
supply the program in whichever for
mat the builder prefers:
Program (please add media cost) ..$15
8749......................................... $20 ($35)
2716 (used)................................$5 ($20)
DOS disk (5.25", DD)............. $5 ($20)
He can also supply the following 
parts:
8039.................................................. $10
Drilled PCB (simple)..................... $10
Postage and handling cost for all 
orders will be an additional $5.
To minimise your outlay, supplying a 
blank 8749/EPROM/formatted disk 
plus a stamped, addressed jiffy bag 
for return postage will eliminate the 
respective costs.
Send all orders to Peter Baxter, Tan- 
tau Australia, PO Box 206, Gordon 
2072.

mal functions and any non-ASCII keys 
do not. The ‘Caps Lock’ LED also 
functions.

I have tested the decoder on eight 
types of keyboards. Only one, a ‘Basic- 
Time’ brand would not work. However, 
this keyboard would not work on any 
AT computer other than the BasicTime 
itself, anyway.

Poor man’s version
The 8048 microcomputer family has 

another device called the 8039, which is 
the same as the 8749 except that it 
doesn’t contain any ROM. All program 
memory is external to the device. This 
enables developers to burn their pro
grams into familiar standard EPROMs 
such as the 2716, eliminating the need 
for special 8749 EPROM programmers. 
What’s more, the price of an 8039 is 
less than $5.

I have included a diagram showing 
the additional connections required to 
use this device. I have built a few proto
types this way, as it eliminates the pos
sibility of damaging the pins of an more 
costly 8749 during the endless erase, 
program, insert and test cycles. Any 
8749, 8049 or 8039 will work in this cir
cuit as long as the EA or ‘External Ac
cess’ input (pin 7) is held high. ®

Forget 
our baby 

logger.
Unlike real babies, the DT 50 is cheap to 

run. Only 200 pA in low ower mode. Store up 
to 300,000 readings in a removeable memory 
card. You can forget it for over a year.

Whatever your data logging application, 
from ten channels to thousands, there is a 
Datataker model that will turn problems into 
child’s play.

Designed in Australia, used around the 
world. BMW (makers of toys for big boys) use 
Datataker. So do Mercedes Benz, GM, Ford 
and Volvo.

But its not only car makers 
we help. If you’d like your data 
logging problems solved talk to 
us. The rest of the 
world does.

Data Electronics 46 Wadhurst Drive, Boronia 3155 
Tel (03) 8011277. Fax: (03) 800 3241.
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Computer News 
and New Products

Canon typewriter
Canon will be releasing a most unex

pected technology innovation early in 
the new year to revitalise the typewriter 
market.

The StarWriter 80 personal publisher 
makes two revolutionary departures 
from traditional typewriter architecture. 
It is a portable combination word pro
cessor and electronic typewriter weigh
ing only 7.4kg, and it uses Canon’s 
Bubble Jet process for high resolution 
printing at 360dpi - superior to laser 
printer output.

With 60KB text memory and five 
inbuilt fonts, the StarWriter offers vari
able type size in bold, italic and outline, 
built-in spell checker/corrector and 
thesaurus, backlit LCD screen, and 
through the Bubble Jet process, silent, 
high-resolution, high-speed printing. For 
storage, it contains a built-in 3.5" floppy 
disk drive with 720KB capacity.

Word processing features include full 
cursor and correction functions, block 
editing, mail list-merge, automatic page 
numbering and label print, among many 
familiar WP key functions.

Canon claims that research has shown 
that 70% of word processors are under
utilised. The StarWriter should have 

broad appeal in the office and home 
wherever people want the benefit of 
office publishing technology, without 
the tremendously sophisticated power 
and attributes of personal computers.

For further information circle 168 on 
the reader service coupon or contact 
Canon, 1 Thomas Holt Drive, North 
Ryde 2113; phone (02) 887 0166.

Electroluminescent 
display

Designed to replace the bulky 19" 
diagonal CRT display, a new 1024 x 864 
pixel, compact, high resolution electro
luminescent (EL) display from Planar 
Systems is claimed to be the largest of 
its type currently available. The 
EL7512114MS is a complete monitor, 
consisting of the display and built-in 
power supply. It is designed to fit into a 
17" x 15.5" x 3" enclosure, minimising 
the overall desktop footprint and system 
power requirements.

The high quality display emits an 
amber light with a contrast ratio of 60:1 
and a viewing angle exceeding 120°. 
Each of its 884,736 pixels is individually 
addressable, allowing high resolution 
graphics and text.

Planar EL displays are compact, light
weight, rugged and very readable, 
making them ideally suited to nearly 

every type of test and measurement 
instrument.

For further information circle 169 on 
the reader service coupon or contact 
Amtex Electronics, 13 Avon Road, 
North Ryde 2113; (02) 805 0844.

DESKTOP VIDEO SOLUTION

Video-computer 
animation
A Melbourne company has launched 

what it believes is a breakthrough in 
high quality, low cost PC-AT based live 
video image capture, manipulation and 
application. The system can capture 
images from any still image or video 
source and displays them on a VGA PC 
screen, allowing them to be animated 
and manipulated.

Lake Vision provides and supports 
the complete system which includes a 
Canon ION (image on/line network) 
still video camera, a hyperframe digiting 
system and VCN Concorde and Auto
desk Animator software, which are used 
in conjunction with each other to allow 
the user to create and manipulate a 
limitless range of image presentations. 
The output can also be gen-locked over 
a live video source.

For further information circle 171 on 
the reader service coupon or contact 
Lake Vision, 45 Wellington Street, 
Windsor 3181; phone (03) 522 2788.

32-bit laptop 
from Twinhead

Twinhead’s new Superlap-386SX lap
top, available from Dick Smith, uses the 
features of the 80386SX microprocessor 

The MAESTRO 2400XR
Here’s a fully-featured, Hayes compatible 1200 
& 2400 bps full duplex modem for just

$299 (incl. tax).
This modem uses the LATEST in DSP chip 
Set Technology and microprocessor control, 
bringing you the future Today.

The MAESTRO 2400 ZXR 
4 Speed Version $399 (incl. tax).

Don’t Wait! RING NOW (043) 68 2277 or 68 2278

Maestro Distributors
Super price on a super V.22/V.22 bis Modem! Calool St. South Kincumber. NSW 2256

READER INFO NO. 37

158 ELECTRONICS Australia, December 1990



to offer very fast performance. At 
16MHz it executes even the most com
plex programs very quickly. Because it 
uses 32-bit operations internally, it will 
run all the new software developed for 
the 32-bit 386 chip.

The computer uses the latest surface 
mount technology to give improved reli
ability. A single, tiny motherboard 
contains all the components usually 
mounted on adapter cards, plus video 
adapter, hard and floppy disk control
lers and even sockets to add an extra 
4MB of memory.

Superlap’s onboard VGA graphics 
chipset and 256K of video memory pro
vide up to 32 shades of grey. The 
advanced cold cathode fluorescent tube 
(CCFT) backlighting provides long life 
screen clarity. You can also use a soft
ware support package to switch the 
screen to an external monitor like a 
standard VGA monitor, or mode 
switching to other video standards.

The package supports other useful 
features such as inverse video and high 
resolution drivers.

The laptop weighs 5.5kg, has a bat
tery life of 2 hours and is equipped with 
standard I/O ports for printers, mouse 
or modem.With monochrome VGA 
compatible LCD screen, 1.44MB 3.5" 
floppy disk drive, 40MB hard disk and 
1MB of memory, the Superlap costs 
$4995.

For more information, circle 166 on 
the reader services coupon or contact 
Dick Smith Electronics, PO Box 321, 
North Ryde 2113; phone (02) 888 3200.

New high volume 
HP LaserJet

Hewlett-Packard has released the HP 
LaserJet HID printer for high-volume 
users and shared printing environments. 
Featuring automatic duplex (two-sided) 
printing, the printer comes standard 
with two 200-sheet letter-size paper 
trays and an automatic 50 envelope 
feeder as an accessory.

The HID printer is compatible with 
the HP LaserJet IID printers which it 
replaces. It features two internal scala

ble-typeface families, CG Times and 
Univers, in four treatments: regular, 
bold, italic and bold italic. It also con
tains the Courier and Line Printer bit
mapped typefaces.

Two slots allow upgrading of the 
standard 1MB memory to an additional 
4MB. HP recommend that Macintosh 
users add 2MB for one sided and 4MB 
for double-sided printing. To be config
ured to be Macintosh compatible, the 
Postscript printer cartridge and Apple
talk interface kit are required.

HP’s resolution enhancement tech
nology adjusts the position and size of 
dots to smooth the stair-step effect in
herent in 300dpi printing. The result is 
text and graphics with smooth edges, 
sharper points and cleaner line inter
sections.

The printer’s typefaces can be scaled 
in quarter-point increments from .25 
point to 999.75 points. Vector-graphics 
capabilities allow arbitrary rotation of 
text or graphics and page-layout 
flexibility.

For more information, circle 165 on 
the Reader Services Coupon or contact 
Hewlett-Packard, 31-41 Joseph St, 
Blackburn 3130; phone (008) 033 821.

Handheld data entry
The Mobile Data Communications 

Terminal (MCT) was designed for re
mote data entry, control and messaging 
and is compact enough to be operated 
in portable applications or easily 
mounted in any vehicle for ready access 
by the driver. The unit can be used to 
interact with a central computer system, 
using any standard VHF/UHF radio 
network.

A tactile keypad with a mylar decal 
and a fully sealed construction ensures 
that it is easy to operate and yet will 
continue to work reliably in the often 
dusty environment of mobile vehicles.

The LCD display is a four line by 16 
character format with an automatic 
scroll facility for ‘long’ lines of data.

There are two models of the MCT. 
The MCT 3/R can be connected directly 
to a radio with its own internal modem, 
while the MCT 3/S has an RS232 serial 
interface so that it can be used as a 
simple terminal for any application or 
with a radio data interface unit (RDI) 
for more complex radio communications 
systems.

For further information circle 175 on 
the reader service coupon or contact 
Expertech, PO Box 248, North Ryde 
2113; phone (02) 809 4458.

High capacity IDE, 
SCSI disk drives

Plus Development is adding larger ca
pacity Plus Impulse AT Series and SCSI 
Series drives to its range. The Impulse 
product family now includes drives with 
40, 80, 105, 120, 170 and 210 megabyte 
capacities, with built-in IDE-AT or 
SCSI controllers. Even higher capacity 
drives are currently in development, for 
introduction in 1991.

With the Impulse AT Series, Plus 
claims to be in an excellent position to 
take advantage of the growing trend 
away from the standard ST506 to the 
high performance IDE-AT drives that 
connect directly to the motherboard. 
System manufacturers such as Compaq, 
AST, Dell, Acer, Lanier, Data General 
and AT&T are now including IDE con
nectors on the motherboard of their 
newer systems.

The new drives offer high perform
ance, with effective access time as low 
as 9ms, sustained transfer rate of 1.4MB 
per second and DisCache, a 64KB dual
ported, look-ahead cache, which in
creases throughput by as much as 50%. 
Unmatched reliability, a 2-year warran
ty, and defect free interface all ensure 
years of error-free use and eliminate the 
need for user defect mapping. They also 
feature Airlock, which automatically 
locks heads in a dedicated landing zone 
and a drive microprocessor which con
stantly monitors the position of the 
heads enabling reliable operation over a 
wide range of environment conditions.

Plus also offers an AT adaptor (for 
those systems without an IDE-AT con
nector built in to the motherboard). 
The Impulse AT adaptor supports up to 
two IDE-AT drives and up to two 
floppy drives.

For further information circle 172 on 
our reader service coupon or contact 
Tech Pacific, 5-15 Epsom Road, Roseb
ery 2018.
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COMPUTER NEWS

New TI microLaser
Texas Instruments has announced the 

launch of the PS17 microLaser, an af
fordable entry level PostScript printer 
offering improved fonts and faster pro
cessing for under $4000.

Significantly, the new model from TI 
uses Adode’s new ‘ATM’ font rendering 
technology, which improves the print 
quality of PostScript fonts and prints 
them at more than twice the speed of 
the previous version. All TI microLaser 
printers with the PostScript language 
will now use this new version of Post
Script firmware.

Tests conducted using the PostScript 
Benchmark Test Program developed by 
LaserTools Inc and comparing the cur
rent TI microLaser PostScript vl.7 with 
a microLaser using the new Adobe 
PostScript showed a 55% faster printing 
speed. The same test, using HP’s Laser
jet 8 page per minute Series IID for 
comparison, showed the microLaser 
printing at 140% faster than the IID.

The new member of TI’s family of 
printers offers the same features as the 
company’s other two microLaser models 
- the basic microLaser and the PS35.

For further information circle 174 on 
the reader service coupon or contact 
Texas Instruments Australia, 6-10 
Talavera Road, North Ryde 2113; 
phone (02) 878 9000.

Memory upgrades
NJS Electronics can provide a variety 

of high quality memory upgrade mod
ules at a competitive price. The mod
ules range from 256K to 32Mb with 
access time of 100ns down to 60ns. Also 
available are a range of memory expan
sion boards, all designed to ensure 
optimum life:
• EPROM (eraseable programmable 

read-only memory)
• SRAM (static random access 

memory)
• DRAM (dynamic random access 

memory)
• Static column SIMM and SIPP 

modules
• Genuine Intel math coprocessors.

The boards are completely compatible 
with 32-bit memory bus architecture of 
CPUs such as 68020, 68030 and 80386. 
They are also fully compatible with 16- 
bit machines designed around CPUs 
such as 60810, 60286 and 8086.

For more information circle 170 on 
the reader service coupon or contact 
NJS Electronics on (03) 887 0577.

Advanced autorouter 
for Protel

Quest International Computers has 
been appointed exclusive distributor in 
Australia and New Zealand, for the 
Maxroute autorouters from Masstek. 
Part of the Masstek range is a cost ef
fective, cut down version of Maxroute 
specifically for use with the Australian 
designed Protel CAD system.

Called Double-Route, the autorouter 
has all the advanced batch mode algo
rithms of the full version including 
heuristic, maze, shove, bus route, rip 
up, via reduction etc.

Particularly powerful is the ‘shove’ al
gorithm. This allows the autorouter to 
shove previously laid down traces out of 
the way, to free up routing channels.

Phone (002) 730100 (Int’l + 6102 730100)

Fax (002) 730944 (Int’l+6102 730944)

is a registered trademark of Gerber Scientific, Inc. 
Postscript is a registered trademark of Adobe Systems, Inc.

so you can look smart.
ProtelEasytrax ™ a fast, friendly, low-cost program for PCB design that lives up to its 

name. PC version $395 Macintosh ® version $495. Ideal for students, hobbyists and 

prototype builders - a professional design system for PC’s that supports multi-layer 

boards, including power and ground planes, up to 32 x 32 inches. Complete through-

Protei Technology

Protei
Technology

Electronic Design 
Automation Specialists 

. Product of Australia 
© 1990 Protel Technology Pty

hole package includes pad-to-pad autorouter, editable 

component library, metric/imperial grid system to 1 mil 

(.001 inch) placement accuracy. Supports popularprinters 

and pen plotters, plus Gerber ®, Postscript® and N/C drill 

output. User files and libraries are compatible with both 

PC and Mac versions. So, you can get smart and take the 

affordable solution.

GPO Box 204 Hobart Tasmania 7001 Australia

PC version requires XT/AT/386/486 compatible with 640K RAM; DOS 2.0 
or later. Macintosh version requires Mac Plus, SE or II.
Mac and Macintosh are registered trademarks of Apple Computer, Inc. Gerber

A9O-5/R
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Double-Route will route all but the 
most extreme designs to 100% with a 
fraction of the number of vias used by 
traditional routers.

The software uses the advanced user 
interface features of Microsoft Win
dows, and is supplied complete with a 
run-time version of Windows as part of 
the package.

Available directly from Quest Interna
tional Computers or selected dealers 
and priced at $2850, Double-Route is 
said to pay for itself after only a few de
signs.

For further information circle 163 on 
the reader service coupon or contact 
Quest International Computers, 1 
Hamilton Place, Mount Waverley 3149; 
phone (03) 807 7444.

386SX laptop has 
gas plasma VGA

The Chicony LT5300 is a powerful 
386SX VGA laptop with a gas plasma 
screen which provides the user with all 
the power and convenience expected 
from a 386 computer but with the abil
ity of a ‘go anywhere’ laptop.

Featuring 640 x 480 resolution with a 
16 gray scale gas plasma screen, the 
LT5300 is suited for running complex

graphic programmes such as AutoCAD 
or Lotus 1-2-3. The built-in VGA is full 
compatible with VGA/EGA/CGA/ 
MDA modes. On-board RAM is 1MB, 
expandable up to 4MB, plus 64KB on
board ROM capabilities.

Packaged in a stylish carry bag, the 
laptop comes with standard accessories 
such as a user’s manual, external 5.25" 
FDD case and cable, and a numeric 
keypad. The gas plasma display tilts 
through 135° for easy viewing, and dis
plays razor sharp images without the 
eye strain that can result from use of in
ferior display screens.

The LT5300 (with accessories) will re
tail at $5995 including sales tax and is 

covered by a one year warranty.
For further information circle 164 on 

the reader service coupon or contact 
Teco Australia, 335-337 Woodpark 
Road, Smithfield 2164: phone (02) 
725 1233.

Brisbane 
computer show

Queenslanders have an opportunity 
this month to see the latest advances in 
computer and software technology, 
when the 1990 Computer Expo opens at 
the Brisbane RNA Showgrounds, 7th - 
10th November.

Now in its eighth year, the Expo has 
attracted over 120 exhibitors from all 
parts of Australia, with this year’s event 
set to be the biggest in the Show’s 
history.

Products on display include Apple, 
Hewlett Packard, Unisys, Epson, NEC, 
Toshiba, Sharp, Star, Netcomm, Blue 
Chip, Datamini, Commodore, Atari, 
Amstrad and many others.

Highlights of the Expo include 
demonstrations of the new breed of 486 
machines (many incorporating EISA ar
chitecture), laptop and notebook com
puters, advanced laser printers and new 
release software packages from leading 
suppliers.

^National T Series Relays
Tiny relays for telecomms, 
telemetry and tight spaces
TQ The pioneer in its class and now 

the industry standard.
2 and 4 c/o latching options

TF TTL and CMOS compatible, . 
a mere 80mW operating power 
Same pinout as the TQ, 
48VDC coil and SMD options

TN Slimline. TQ features in a 
space saving package.
(occupies only 5.6x14mm)

TQ2

TQ4

TF-SMD

T-Series feature 30Watt gold-clad contacts, 
2msec. operate time, low thermal EMF and 
excellent RF characteristics up to 900MHz RVB

Australian Distributors
RVB PRODUCTS PTY. LTD.
23 Dehavllland Rd, Braeside. Vic 3195.
Tel. (03) 580 0688 Fax. (03) 587 3532 
6/220 Pacific Highway, Crows Nest 2065.
Tel. (02) 957 6385 Fax (02) 929 5334
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EA Directory of suppliers
Which of our many advertisers is most likely to be able to sell you that special 
component, instrument, kit or tool? It’s not always easy to decide, because 
they can’t advertise all of their product lines each month. Also some are 
wholesalers and don’t sell to the public. The table below is published as a 
special service to EA reades, as a guide to the main products sold by our retail 
advertisers. For address information see the advertisements in this or other 
recent issues.
Supplier State A B c D E F G

All Electronic Components Vic • • • • •

Altronics WA,NSW • • • • • • •
Acetronics NSW •

Dick Smith Electronics All • • • • • • •
Electronic Brokers Vic •

Electronic Component Shop Vic • • • • •

Emona Instruments NSW •

Geoff Wood Electronics NSW • • • • • •

George Brown Group All • • • •

Jaycar Electronics Eastern • • • • • • •
Pre-Pak Electronics NSW • • •

Preston Electronics Vic • • • • •
RCS Radio NSW •

Rod Irving Electronics Vic • • • • • • •
Scientific Devices Vic •

Sheridan Electronics NSW • • • •

Tandy Electronics All • • • • •
Wagner Electronics NSW • • • •

KEY TO CODING D Components
A Kits & modules E IC chips & semiconductors
B Tools F Test & measuring instruments
C PC boards and supplies G Reference books

Note that the above list is based on our understanding of the products sold by 
the firms concerned. If there are any errors or omissions, please let us know.

ADVERTISING 
INDEX

Acetronics.........................................137
Adeal................................................. 153
Altronics...................................... 96-100
Arista............................................50,128
AVO Electronics................................121
Circuit Works.......................................73
Data Electronics................................157
David Hall Electronics........................116
Dick Smith Electronics................... 64-69
EA subscriptions offer......................... 27
EEM Electronics................................137
Elmeasco.....................................46,113
Federal Marketing (Books).......138-139 

Flash Electronics................................ 79
Geoff Wood Electronics.......................59
Hewlett-Packard..................................26
Hi-com Unitronics..............................151
Hycal Instruments.............................137
Hypec................................................ 153
Hy-Q International...............................91
Icom Australia................................... IBC
IREE (Aust.)........................................57
Jaycar............................................80-83
Kalex...................................................61
Kenelec...............................................31
Maestro Distributors..........................158
Marconi Instruments.......................... IFC
Mirage E&E.......................................137
MMT Electronics...............................145
NJS Electronics.....................................9
Novocastrian Electronics...................117
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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 back issues are exhausted.
photocopies of articles can be supplied. Price: $4.50 per project 
or $9 where a project spreads over several issues.
PCB PATTERNS: High contrast, actual size transparencies for 
printed circuit boards and front panels are available. Price: $5 for 
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including postage and handling.
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are not available to discuss technical problems by telephone. 
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number (American Express. Bankcard. Mastercard, or Visa 
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ICOM has broken the barriers with it’s new 
line of wideband receivers built to go the distance. 
Introducing the IC-RI handheld receiver, the 
IC-R72 HF receiver and the IC-R100 multi
purpose receiver.

ICR1. The smallest wideband handheld 
available today, the IC-RI continuously covers 
100kHz-1300MHz (Specifications Guaranteed 
2-9O5MHz) with AM, FM and Wide-FM modes. 
This tiny receiver measures just 241mmW x 
94mmH x 229mmD.

Easy operation is a snap with the IC-Rl’s 
Dual Frequency7 Selection (direct keyboard and 
rotary' tuning). 100 memories and a 24-hour clock 
completes the world's smallest full-featured 
handheld receiver.

ICR100. Install the IC-R100 at home or 
in your car. Listening pleasure is guaranteed 

with continuous coverage from 100kHz- 
1856MHz (Specification Guaranteed 500kHz- 
1800MHz) in AM, FM and wide FM modes. 
Monitor VHF air and marine bands, emergency' 
services, government as well as amateur stations. 
121 fully programmable memory channels, 
multiple scanning system, an automatic noise 
limiter, built-in preamplifier and attenuator, clock 
with timer and built-in backup lithium battery 
make the IC-R100 the perfect package for 
mobiling or base operation.

IC-R72. The IC-R72 continuously receives 
100kHz-30MHz in SSB, AM and CW modes 
with very high sensitivity. An optional UI-8 
prorides FM reception. Additional features 
include: Noise blanker, five scanning systems, 
AC/DC operation, internal backup battery, 
built-in clock and ICOM’s DOS System. The 
IC-R72 boasts a lOOdB wide dynamic range while 

an easy-to-access keyboard provides convenient 
programming versatility. The easy to operate 
IC-R72 is superb for short wave listeners.

The IC-RI, IC-R72 and IC-R100 join ICOM’s 
current line of professional quality receivers... 
the IC-R71A, IC-R7000 and IC-R9000. ICOM... 
expanding the horizons to bring you better 
technology, today. See the complete line of quality' 
ICOM receivers at your local authorized ICOM ' 
dealer today.
For a brochure 
on this or any 
other ICOM 
product, call I 
our Toll-Free 
Literature 
Request Hotline 
008338915 
Melb Callers-

ICOM
(03) 529 7582. First in Communications

...That Go The Distance.

ICOM Australia Pty. Ltd. 7 Duke Street, Windsor 3181
ICOM Australia's One Year Warranty is only applicable to products purchased from their authorised Australian Dealers.

ICOM Australia's fullv equ*ped service centre in Windsor, Victoria, is staffed by engineers from ICOM Japan and is available for after sales Rapport.
' READER INFO NO. 42



FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

PHILIPS PHILIPS

Find trouble when 
you’re not there... 
with the new 
Fluke 80 Series.

The 80 Series’ unique recording functions 
make it easy to find intermittent faults. 
Hook it up, walk away, and let the meter 
do the work.
■ MIN MAX AVERAGE recording stores the 

highest, lowest and true average of all 
readings.

• Selectable response times let you record 
such changes as turn-on surges or 
voltage drift.

■ 1 ms PEAK MIN MAX hold on the Fluke 87 
lets you capture elusive transients or half
sine surges to 400 Hz.

■ Audible MIN MAX Alert™ on all three 
models signals you for readings above 
or below previous limits.

The new Fluke 80 Series—with 12 
different measurement functions, it’s the 
first multimeter that’s truly multi. For 
a free brochure, contact your local 
distributor today!

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS.

FLUKE 83 FLUKE 85 FLUKE 87

Volts, ohms, amps, diode test, audible continuity, frequency and duty cycle, 
capacitance. Touch HoIdU relative, protective holster with Flex-Stand™.
0.3% basic de accuracy
5kHzacV__________
Analog bargraph & 
zoom_____________
Three year warranty

0.1% basic de accuracy
20kHzacV_________
Analog bargraph & 
zoom_____________  
Three year warranty

0.1% basic de accuracy 
20kHzacV_________  
High resolution

• analog pointer_______ 
True rms ac________  
1 ms PEAK MIN MAX 
4V2 digit mode______ 
Back lit display 
Three year warranty

READER INFO NO. 74

Available from the following Philips Test & Measurement distributors:
ALL STATES: George Brown Group, Bestobell, Dick Smith, Petro Ject.

NSW:0blat, Ames Agency, Ebson, David Reid, 
DGE Systems, W F Dixon, Novocastrian 
Electronic Supply, Macalec, Vincom, 
Blackwoods, Emcorp, Tecnico, Tech-Fast. 
ACT: John Pope Electrical, Aeromotive 
Maintenance Services.

NT: Blackwoods, Thew & McCann.
WA: Atkins Carlyle, Leda Electronics.
TAS: George Harvey Electric.

NEW ZEALAND: Control Tech, David Reid.

VIC: Radio Parts Group, Mektronics, Factory
Controls, Blackwoods, Emcorp, Technico.
QLD: St. Lucia Electronics, L E Boughen,
Colourview Electronics, Auslec, Thomson
Instruments, Nortek, Emcorp.
SA: Electronic Components & Equipment, AWM.


	Positive examples of Australian enterprise

	‘Horizontal’ camcorder from Akai

	Three more VHS VCRs from Sony

	Metal-finish ‘midi’ systems from Pioneer

	New camcorder from Panasonic

	Marantz amp delivers first 20W in class A

	Ampex unveils new professional video gear

	Award to

	Challis & Associates

	As with the larger systems in the Jamo range, the new Concert II bookshelf system provides Danish elegance and superb finish - along with technical innovation. Louis Challis reports that it gave impressive results with classical and vocal music, in particular.

	Lab test results



	Jamo ‘Concert IT system

	Listening tests

	1989


	Wireless Microphone System Specialists

	by JIM ROWE

	...and their gear

	How they went

	Quick test

	Supplier details

	Editing

	Hi8 video

	The requirements

	Sony’s EV-S1000E VCR

	Market

	Sony’s CCD V900E Camcorder

	Professional Instruments for Professional People

	$30



	From sparks and arcs to solid state - 3

	External multiplier

	Alexanderson/GE system

	Speech modulation

	Believe it or not

	The valve era

	More flexible design

	Cypress to launch first Soviet chip

	Hi-tech eye on Iraq

	Signetics workers spared Philips axe

	Gulf crisis boon for computer makers

	Nippon Steel enters laptop market

	National sacks 2000, closes key plants

	TV makers say dumping via Mexico

	Wafer shortage takes hold

	VSLI to leave

	SRAM business too

	Valley Police nab colour fax pioneer

	Fluke 85 $480 $560 inc tax

	Fluke 87 $580 ez taz $676 inc tax

	DIC-5000

	Desoldering Gun

	by Arthur Cushen

	The present high sunspot count means that shortwave listeners find the signals spread across the bands from 49 to 11 metres and this, to some degree, makes the problem of finding clearer frequencies a little easier.

	Sunspot activity

	ZLXA on 3935kHz



	More about ELCBs, electrical safety -4 and those green pens for CDs...

	Degree of risk


	‘User friendly’ or ‘Hostile’?

	KALEX LIGHT BOX

	KALEX ETCH TANK


	SPECTRUM

	SI ^95

	FUNWAY 1

	FUNWAY 2

	FUNWAY 3

	QUARTZ STOPWATCH

	THE AMAZING FLOATING PEN CLOCK

	WIRELESS REMOTE DOOR CHIME

	BEDSIDE ALARM CLOCK

	The Largest Australian Electronics Retailer!

	The positive end goes to plus, right?

	Well yes — but not in this case!


	Power Supplies

	by PETER PHILLIPS

	Full wave rectifiers

	The CT transformer

	Adding a filter capacitor

	Full wave doubler

	Designing a rectifier

	Building it

	Construction

	The final result

	6 Rivington Ave. Kallista, Vic. 3791

	Simple RF preamp

	Microwatt LED flasher

	Xenon timing light

	Valve TV transformer provides isolation

	RCS Cadcentres

	by ROB EVANS

	Circuit description

	Construction

	Using the tester

	PARTS LIST


	Construction kit review:

	by JIM ROWE

	How it all works

	Trying them out

	by JIM ROWE

	Impedance bridge

	Construction

	Using the bridge

	PARTS LIST

	VHF Z-Bridge

	Dummy loads (pair)

	Dummy loads



	Improving loom's BP-70 battery pack

	Inside the BP-70

	Improving the BP-70

	Performance test

	Summary

	Digital LCR meter

	Connectors for flat cables

	‘Soft touch’ control knobs

	Test clips and adaptors

	Thickness gauges

	Flexible ink jet

	Portable CRO

	Blinking fluoro display

	Cable ties

	Low cost multimeters

	New fax machines

	Microwave analysis system

	Test Equipment Review:

	Marconi's new 2031 Signal Generator

	by JIM ROWE

	Operation

	Trying it out

	AVO ELECTRONIC SYSTEMS PTY LIMITED 188-192 Pacific Hwy. (Cnr Bellevue Ave.) St. Leonards. N.S.W. 2065 Tel: (02) 906-2655 Fax (02) 906-2735

	$$$$$ LESS WITH TRADE-IN $$$$


	Overhauling an AWA Radiolette

	Strange modification

	A TRIP BACK IN TIME!

	SAW filter for satellite TV

	Fastest military DRAM

	CdS photoconductor

	Super PLD

	CMOS transceivers for LAN market

	Teletext decoder chip

	Audio chip for mobile radio

	‘No design required’ DC-DC converter

	TTL compatible sub 50ns analog switch

	Triple 8-bit videoDAC

	WIA’S 1991 CALL BOOK

	COLOUR YOUR WORLD WITH THE

	20 MEG HARD DISK WITHOUT

	CONTROLLER

	20 MEG HARD DISK WITH

	CONTROLLER

	40 MEG HARD DISK

	28ms ACCESS WITH IDE/FDD

	CONTROLLER

	80 MEG HARD DISK

	28 ms ACCESS WITH IDE/FDD

	CONTROLLER

	STOP PRESS !!!




	Information centre

	Back to basics...

	NOTES & ERRATA

		FOR SALE	

	KIT REPAIRS!!

	EEM ELECTRONICS

	(03)401-1393

	by JIM LAWLER

	Electronic systems

	Video facilities

	Maiden voyage


	FAST TRACK YOUR PCB’S THROUGH QUEST’S ROUTING BUREAU SERVICE

	(PCS) (03) 794 0123

	FAX: (03) 794 5530


	Easy way into computers - 3:



	Using laptops' in electronics

	by TOM MOFFAT

	Laptop screens

	Laptop basics

	Keyboards

	Disk drives

	Including Cursor & Pen

	Batteries


	ffl VARTA

	Mini Construction Project:


	ASCII Decoder for 'IBM' keyboards

	by PETER BAXTER

	Theory of operation

	Assembly

	Setup

	Wordstar option

	PARTS LIST

	Poor man’s version

	Canon typewriter

	Electroluminescent display

	Video-computer animation

	32-bit laptop from Twinhead

	New high volume HP LaserJet

	Handheld data entry

	High capacity IDE, SCSI disk drives

	New TI microLaser

	Memory upgrades

	Advanced autorouter for Protel

	386SX laptop has gas plasma VGA

	Brisbane computer show

	PHILIPS




