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"It was clear and detailed with a crisp and attractively positive presentation. 
Dynamic range was wide and the player produced vivid stereo with clearly localised 
images."

JIMMY HUGHES. HI FI ANSWERS MAGAZINE (U.K.) ON THE PD91 REFERENCE SERIES C.D. 
PLAYER.

"I am forced to note that the sheer goodness of the Pioneer revealed starkly the 
inconsistent engineering standards at the BBC and other broadcast organisations."

ALVIN GOLD. WHAT HI FI MAGAZINE (U.K.) ON THE F91 REFERENCE SERIES AM/FM TUNER.

"The fidelity, lack of distortion and even the low frequency performance belied the 
size of the speakers, their cost and their miniscule proportions. The quality of sound 
was right on par with my reference speakers and I was more than impressed."

LOUIS CHALLIS, ETI (ELECTRONICS TODAY INTERNATIONAL) ON S55T LOUDSPEAKERS.

"I used it to fill a restaurant with sound for a lively office party and accepted 
accolades on the sound quality all night."

PAT HAYES, ETI (ELECTRONICS TODAY INTERNATIONAL) MAGAZINE OF THE Z77O "MIDI" SIZE HI 
FI SYSTEM.

"Pioneer's Z990 should be on the short list of anyone looking for a midi system."
CHRIS GREEN, AUSTRALIAN HI FI MAGAZINE ON THE Z990 MIDI SIZE HI FI SYSTEM.

"I see it appealing both to the audiophile wanting a good "purist" machine for sound 
quality reasons, as well as to the more general user."

JIMMY HUGHES. Hl FI ANSWERS MAGAZINE (U.K.) ON THE PD9300 (PD71 IN AUSTRALIA) 
REFERENCE SERIES C.D. PLAYER.

"This player is a high quality example of the genre. Build and finish ar<‘ first rate, 
and the lab performance was superb. Impressive in many ways, it can be 
recommended with confidence."

MARTIN COLLOMS, WHAT HI FI MAGAZINE (U.K.) ON THE PD6300 C D. PLAYER.

"Given that it's a good idea having two trays, Pioneer has achieved this 
enhancement very elegantly and with surprisingly little additional hardware."

JIM ROWE. ELECTRONICS AUSTRALIA MAGAZINE ON THE AWARD-WINNING PDZ72T TWIN TRAY 
C.D. PLAYER.

High commendation - digital audio category
C.E.S.A. (AUSTRALIA) AWARD TO THE PDZ72T TWIN TRAY C D. PLAYER.

"Replay of PAL encoded discs gave superb results. It was virtually impossible to tell 
it from a normal broadcast picture and was miles better than standard VHS tape."

RICH MAYBURY, WHAT HI FI MAGAZINE ON THE CLD1400/CLD1450 COMBINATION C.D./C.D. VIDEO 
PLAYER.

"Many people will be surprised that it is a cassette based machine at all, so nearly is 
it in danger of transcending the natural limitations, and so authoritative is its style of 
delivery."

HI FI CHOICE MAGAZINE (U.K.) ON THE CT91A CASSETTE DECK.

"The CT656 is a distinguished entrant in the market for budget three head designs. 
It can be confidently recommended."

HI FI CHOICE MAGAZINE (U.K.) ON THE CT656 CASSETTE DECK.

"Pioneer have iust launched a player which sets a standard bv which others will be 
judged."

GRAHAM S. MAYOR. WHICH COMPACT DISC? MAGAZINE (U.K.) ON THE PD91 REFERENCE SERIES 
C.D. PLAYER.

"Pioneer have done well to put together such a package for this price and the only 
real problem is to find good enough programming to exercise its virtues."

CHRIS BRYANT, HI FI CHOICE MAGAZINE (U.K.) ON THE F91 REFERENCE SERIES AM/FM DIGITAL 
TUNER.

"This tuner was free of digital nasties and benefitted from a pleasantly quiet 
background."

PAUL MILLER. WHAT HI FI MAGAZINE (U.K.) ON THE F225L AM/FM DIGITAL TUNER.

"The Pioneer's impressive specification and build were confirmed by the listening 
tests."

WHAT HI FI MAGAZINE (U.K.) ON THE CT335 CASSETTE DECK.
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10 THE ULTIMATE TIME MACHINE NASA’s Hubble Space Telescope
16 BEYOND ISDN - A DEMOCRATIC NETWORK Aussie QPSX story
20 WHEN I THINK BACK...George Cookson: Breadcarter to AWA engineer
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Despite mirror troubles, NASA’s 
new Hubble Space Telescope is 
still a very impressive achieve­
ment. Kathryn Doolan explains 
how it went together, and the re­
sults to date. (See page 10)

This month’s ETI is in the centre 
of the book, starting opposite 
page 74. Highlights include 
Louis Challis’s review of Philips’ 
new ‘Bitstream’ CD player; 
Roger Harrison’s description of 
a beam antenna for 52MHz; and 
feature articles on the latest 
printer technology.
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168 SOLID STATE UPDATE 5ns PLDs, 500MHz synthesiser chips

On the cover
Somehow this shot of the launch 
of NASA’s Space Shuttle, carry­
ing the 11.6 tonne Hubble Space 
Telescope, seems to capture the 
drama of the project — see page 
10. (Picture courtesy NASA).

Departments_____________________
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LETTERS TO 
THE EDITOR
Women in electronics

I read with interest your excellent ar­
ticles on ‘Opportunities for Women in 
Electronics. The profiles were well writ­
ten and I will certainly be drawing the 
attention of my students to them.

I would also like to encourage you in 
your intention of investigating careers 
for girls at the trade and technician 
level, and in your speculations on how 
participation of girls at the school level 
can be increased.

As a trained science teacher I have 
now been teaching Electronics in the 
HSC Physics course at NSW for nearly 
10 years. My school is a non-selective 
coeducational State high school, where 
approximately one third of years 11 and 
12 students do Physics. In years 9 and 
10, the students may also take Electron­
ics as an elective subject (it is taught by 
the Industrial Arts staff). We have 
found that less than 10% of these stu­
dents in years 9 and 10 have been girls.

My own experience with the girls in 
my classes (20 to 30% of our Physics 
students are girls) is that:
a) In year 12 girls initially find current 

electricity ideas and electronics more 
difficult than the boys do.

b) In year 12 the girls very much enjoy 
connecting up simple electronic cir­
cuits designed to illustrate theory.

c) In Junior Science classes (years 7 to 
10) there is no difference between 
girls and boys in their enjoyment of 
experiments and understanding of 
electricity.

I think that we have to try to make 
electronics much more appealing for 
girls at primary and year 7 level if we 
wish them to consider it seriously as a 
career. Perhaps Dick Smith and Jaycar 
could be encouraged to make special 
soldering irons for girls, or electronic 
kits for dolls’ houses, or kinetic art kits, 
or digital logic puzzles with a family fla­
vour. I have found that the favourite 
Funway kits for girls are the ‘Music 
Maker’ and the Dog and Cat Communi­
cator.’

Also, there is at present, hardly any 
publicity material distributed to high 
school science teachers re technician 
and trade level careers in electronics for 
our students. And after all, we are the 

ones who teach girls how to connect up 
circuits.

Thank you again for your article,
Dorothy Roberts,
Chatswood High School,
Chatswood, NSW

DPM project - 1
Thank you for publishing the brilliant 

3.5 digit panel meter design from Jeff 
Monegal and Peter Phillips (EA June 
1990).

We decided on the meter, as opposed 
to other DMMs, for a number of rea­
sons, including:
1. Our students can construct the kits 

with ease.
2. The meters work!
3. Our budget wasn’t beaten to death 

by our purchase.
ITeC electronics students start out 

with a little or no knowledge of compo­
nents, soldering, or any fault finding 
skills. The kit has built confidence and 
self-worth in these long-term unem­
ployed people, also the students can see 
their work being of use for other unem­
ployed in the future.

Thanks again for the project, it 
works!

Port Adelaide Information
Technology Centre (ITeC), 
Port Adelaide, SA.

DPM project - 2
I read with interest the article in June 

EA on the simple digital meter. It is a 
creditworthy design, but I feel some 
clarification about the ‘competing’ one- 
chip solution 7106/7107 may be helpful.

The authors claim they require an ex­
ternal clock. This is not so; they both 
have an internal clock like the 
MC14433. They are housed in a 40-/pin 
DIL, not 28 as mentioned, due to the 
fact that they provide DIRECT rather 
than MULTIPLEXED drive.

Another significant point is that the 
7106/7107 have an on-chip band gap 
reference, unlike the Motorola part. 
The 7106/7 Vref exhibits a typical 
tempco of 80ppm, whereas the 3V3 
zener will give about 700ppm - accord­
ing to data for the Philips BZX55, a 
typical 400mW zener. Actually this type 
of general purpose zener exhibits its 
best tempcos at 5.1V, where 150ppm is

4 ELECTRONICS Australia, September 1990



typical - although it can’t be used on a 
5V rail obviously!

The direct versus multiplexed drive 
has some ramifications also. If the 
meter is to be used in conjunction with 
low level analog circuitry, say audio or 
RF equipment such as distortion meters 
or amplitude monitors, the multiplexer 
‘buzz’ from the pulsed LED current can 
cause problems by coupling to these cir­
cuits. The drive from the 7106/7 has no 
rapidly fluctuating currents and is there­
fore ‘quiet’.

For LCD drive the 7106 is first choice 
- to use the MC14433 with LCDs, no 
fewer than seven extra ICs are needed 
according to Motorola’s application 
note! On the other hand the MC14433 
is best if the BCD output data format is 
needed for a data logger or computer 
input, for example.

The final point concerns the type of 
capacitor used in the integration section 
of both types of IC. We have found that 
general purpose PET (poly ethylene 
terepthalate) capacitors are quite OK 
for 3-1/2 digits, but we built a 4-1/2 digit 
DVM using the TSC7135 from Teledyne 
Semiconductors and found that PET 
was NBG!

A neat way to check the performance 
of the integration capacitor is to connect 
the input of the DVM directly to its 
own Vref - whereby the resulting dis­
play should be 1999. Any significant 
hysteresis effect or losses in the capaci­
tor will give a reduced reading.

Keep up the good work!
Clive Chamberlain, MD, 
Australian Test & Measurement, 
Artarmon, NSW.

Testing risk
I have a student who had built up a 

kitset frequency counter.
The instructions state ‘connect it to a 

TV set to measure the 4.43MHz colour 
oscillator to calibrate the counter’. No 
mention was made in the article (I have 
been told) that most CTV chassis are 
live to the mains.

This counter was connected to a 
Philips 14" remote KT3 - A3 colour 
TV. As a consequence it destructed the 
TV power supply, horizontal output 
stage, sync stage and chroma stage as 
well. The student concerned was lucky 
that he was not as dead as the chroma 
IC, which had blown itself open.

Safety aspects of construction proj­
ects must be considered in all aspects 
when amateur constructors follow in­
structions to the letter in (Australian) 
magazines.

Rod Humphris,
RMIT, Melbourne, VIC. ®

EDITORIAL 
VIEWPOINT
Plenty of reading, 
whatever your interest

I think you’ll find that this month's issue has even more absorbing and 
timely reading than usual, whatever your main areas of interest.

For example we have a very interesting story on NASA’s new Hubble 
Space Telescope, by Kathryn Doolan, looking at both the background to its 
development and the technology it uses. There's also a story by Tom Moffat 
on Australia’s new Antartic research ship the Aurora Australis, and its ¡state 
of the art electronics gear. And another story by Stewart Fist, explaining why 
the Australian-developed ‘QPSX’ data networking system is attracting inter­
est from around the world.

In the area of entertainment electronics, Louis Challis reviews the new 
Philips CD-840 CD player using that firm’s 'Bitstream' D-to-A conversion. 
And Barry Smith looks at the Arriflex 535 motion picture camera, which 
turns out to be simply 'loaded' with electronics.

Our technical feature this month is on printer technology, and this includes 
a hands-on review of Texas Instruments' new and compact ‘microLaser’ - 
which offers full PostScript facilities for significantly less than earlier models. 
There’s also a very interesting story from Hewlett-Packard, on the techniques 
HP developed to achieve higher printing resolution.

Coming to electronics construction projects, we have the first instalment of 
Rob Evans' description of his new top-performance stereo preamp, designed 
as a fitting companion for his impressive 'Pro Series No.l' power amplifier. 
There’s also a simple tester design for infra-red remote control units, the sec­
ond article describing my own 'VHF Powermatch' testing system, an easy to 
build beam antenna for the 52MHz amateur band, and a follow-up story on 
Branco Justic’s very popular IR Night Viewer design.

Add to these the latest chapter of Peter Phillips’ series on Basic Electron­
ics, the second part of Peter Jensen’s story on Syntony and Spark, and of 
course all our usual columns and departments. If you can't find something to 
interest you in that lot, it won’t be for want of trying on our part...

In fact a few days ago 1 received a letter from a reader complaining that 
the magazine now provides too much reading each month. It isn't often that 
an editor gets that kind of response - when there are complaints, they're 
usually that there isn't enough interesting reading. I guess no matter what we 
do, we’ll never please you all!
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What's New In
HOME ELECTRONICS

Hitachi midi with 
‘Super woofer’

At the heart of Hitachi’s model 
CXW700 portable is the ‘Acoustic 
Super Woofer’ system, which features 
three separate sealed speaker enclo­
sures.

Both left and right channels are now 
also virtually free of reverse phase can­
cellation, with the addition of an ex­
tremely effective surround sound system 
to further emphasise clear channel sepa­
ration.

The third enclosure houses the acous­
tic super woofer, which in effect, is 
similar in design to a component hifi 
sub woofer box - incorporating a tuned 
port to pump out bass frequencies down 
to an impressive 50Hz. The unit also in­
corporates a fully programmable com­
pact disc player.

The CXW700 also has many other 
features, such as a four band tuner and 
twin tape decks with full auto stop func­
tion, high speed dub and auto-reverse 
playback. A 3-band graphic equaliser al-

lows flexible control of output sound 
quality. The provision of CD line out 
and microphone mixing virtually turns 
the CXW700 into a complete home 

recording system.
For further information contact 

Hitachi Sales Australia, on (03) 
555 8722.

Pickup arm has 
air bearings

For the most accurate tracking and 
hence minimum playback distortion, a 
pickup arm for conventional LP's 
should move radially in a linear manner 
- retracing the path of the recording 
cutter. However most attempts to pro­
duce such parallel or ‘tangential’ track­
ing arms have ended up with higher 
bearing friction than the more common 
arms with a simple pivot system.

Swedish tonearm designer Leif Hagg- 
mark claims to have solved this problem 
with his Audionord ‘Airtangent II’ air­
bearing tonearm. With an air bearing 
said to have an effective area of 78cm 
square, the arm combines ‘immeasura­
ble’ bearing friction with a high level of 
guiding stability. In operation, air pres­
sure from a small pump is used to stabi­
lise the position of the cartridge carrier 
arm, achieving virtually no detectable 
‘play’.

The cartridge carrier is a short tap­

ered magnesium tube, with a simple 
rear counterweight to set tracking force. 
This is said to give a low effective mass 
at the stylus.

The Airtangent II is available in two 
models — IB and 2B. The higher per­
formance model 2B includes silicone 
damping used to inhibit low-frequency 
arm resonances, and an electronically 

controlled cueing bar is provided for 
convenient raising and lowering.

Prices for the Airtangent II start at 
$3995 for the model IB, with a 5 year 
parts and labour warranty. Further in­
formation is available from Australian 
distributor The Audio Connection, of 
Old Town Plaza, Bankstown 2200 or 
phone (02) 708 4388.
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Thinnest VHS-C 
video camera

Weighing in at only 970g, the Hitachi 
VMC1E is claimed to be the answer to 
a traveller’s dream. Combining the con­
venience of light weight design with a 
slimline profile of only 69mm, the 
VMC1E is possibly the thinnest VHS-C 
camera on the market.

Programmable double cassette deck
Onkyo’s TA-W200 is a microcom­

puter controlled double cassette deck 
offering many features, including the 
convenience of making your own quality 
tapes for your car tape deck and your 
portable cassette radio.

Both Dolby B and C noise reduction 
systems are incorporated in the TA- 
W200. Having the choice of two noise 
reduction (NR) systems is important 
when considering compatibility. This is 
because a Dolby B encoded tape will 
most certainly be compatible with your 
car stereo and portable radio cassette, 
while Dolby C noise reduction offers a 
greater dynamic range.

The TA-W200 further offers the 
Dolby HX Pro' headroom extension 
system, which works by continually 
monitoring the audio signal and lower­
ing the bias current as sound peaks are 
encountered. Dropping the bias level al­
lows the tape to accommodate a large 
high frequency transient without satu­

All the operational controls have been 
cleverly incorporated in a flush ‘body 
hugging’ design minimising the possibil­
ity of damage. Even the lens has an au­
tomatic protective cover to reduce the 
possibility of accidental damage or dust 
collecting on the lens surface.

To activate the VMC1E, you simply 
release the locking mecahnism. A twist 
of the hand grip then brings the camera 
to life. Focus, white balance, iris and 
shutter speed are now automatically 
controlled and ready for action.

Hitachi has developed a new twin 
beam infra-red focusing system for the 
CIE that ensures fast accurate auto 
focus of the X6 zoom lens. The lens’s 
macro mode will also function from 
within 50cm of the lens.

Selection of either SP or LP modes al­
lows up to one hour of recording time 
via amorphous video heads. The 
VMC1E also incorporates a colour 
image generator.

For further information contact 
Hitachi Sales Australia on (03) 
555 8722.

rating. Once the transient is passed the 
recording bias is instantly restored to 
the correct level. Onkyo claims this is a 
major benefit when recording from 
today’s digital sources such as the com­
pact disc player, which produces very 
high levels of high frequency energy.

The TA-W200 deck uses full com­
puter control logic and dual motor tape 
transport systems. It will automatically 
select the correct equalisation and play­
back characteristics for normal, high or 
metal position tapes.

Further, it uses Onkyo’s proprietary 
remote interactive control system, so 
that all major cassette deck functions 
can be addressed via the remote con­
troller.

The TA-W2(X) is covered by a five 
year parts and labour warranty and has 
a recommended retail price of $499.

For further information contact Audio 
Insight, 5 Skyline Place, Frenchs Forest 
2086 or phone (02) 975 3011.

Open reel recorder
Fostex has upgraded its G-16 , 16- 

track half-inch open reel recorder, 
which now offers additional features. It 
also provides quiet and more efficient 
operation as all solenoids have been re­
placed by a smooth, motorised cam ac­
tion.

A jog-shuttle wheel offers precise 
control over tape location, while spot 
erase permits close attention to Re­
corded detail. Extensive memory, lo­
cate, and zone limit functions ensure 
rapid operation. There are two counter 
displays which show setting time and 
real time; when reading SMPTE time 
this is used for both counters.

In addition, the G-16 offers an op­
tional built in synchroniser, with a built- 
in generator function so the recorder 
can feed SMPTE at fast wind or play 
mode to an external machine. It can 
read external time code at high speed 
(xlOO times) and can then chase it. In 
addition, it will ‘listen’ for and respond 
to midi time code commands if re­
quired.

The audio circuits feature very high 
headroom - 10 times the normal oper­
ating level is maintained throughout the 
audio path. This ensures excellent tran­
sient response. The unit also features 
‘Dolby C’, the industry preferred noise 
reduction system for narrow gauge Mul­
titrack. All line up controls are fully ac­
cessible from the remote panel. Signal 
and record/play function switching is 
fully automatic and follows standard 
studio protocols.

For further information contact 
Tradepower International, 29A Glen- 
vale Crescent, Mulgrave 3170 or phone 
(03) 560 9111.
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EWHAT'S NEW HOME ELECTRONICS

Additions to Sony 
‘ES’ speaker range

Sony Australia has released four new 
models to add to its ‘SES’ speaker 
range. All four models were designed, 
developed and constructed in Europe.

All four new models have borrowed 
technology used in aerospace applica­
tions: a honeycomb diaphragm covered 
with a thin aluminium skin that is more 
than 1000 times stiffer than ordinary de­
signs.

The top of the range is the 
APM181ES, a three-way design. It uses 
a high quality ‘nitrided’ titanium tweeter 
to deliver clean treble response up to 
20kHz. A 100mm cone handles the mid­
range and a 196sq cm APM (accurate 

pistonic motion) driver provides deep, 
powerful bass. It is suitable for ampli­
fiers delivering 25 to 120 watts RMS.

Next is the APM141ES, which fea­
tures a twin bass driver system. Sup­
ported by two 121 sq cm bass/mid-range 
drive units, this reflex design delivers a 
remarkably full bass as well as high end 
reproduction from its 19mm titanium 
dome tweeter. It is suitable for ampli­
fiers with a power output of 25 to 90 
watts RMS.

The APM121ES is finished in black 
ash and is a two-way model that pro­
vides a bigger sound than its diminutive 
size would imply. It features a 19mm ti­
tanium tweeter, a 144 sq cm APM bass 
driver and gives the more discerning lis­
tener the option of bi-wiring to realise 
its full stereo imaging potential.

Finally there is the APM101ES. An 
efficient bookshelf design, this uses a 
121sq cm APM bass driver coupled with 
the 19mm titanium dome tweeter. 
Recommended for amplifiers of be­
tween 15 and 60 watts RMS, the 
APM101ES makes the perfect choice 
when space and financial constraints 
occur.

Quoted prices are $999 for the 181ES, 
$699 for the 141ES, $499 for the 121ES 
and $399 for the 101ES.

For further information contact your 
nearest Sony dealer or phone (02) 887 
666.

Easy to use camcorder
Sharp’s new VLC-770X camcorder 

has a 12X variable zoom lens, providing 
the equivalent to a 500mm lens on a 
still camera. It uses the VHS-C format 
which is compatible with VHS, allowing 
the user to play back directly through 
the VCR.

The VLC-770X has a full auto button, 
which switches on auto focus and auto 
white balance and lets the user concen­
trate on the scene. There’s also 
audio/video fade in/out, audio dubbing 
and a picture insert function, plus a 
flying erase head - making the VLC- 
770X one of the most up-to-the-minute 
camcorders on the market, according to 
Sharp.

For further information contact your 
nearest Sharp dealer or phone (02) 
296 558.

Australian 
mini speakers

Audiosound Laboratories have intro­
duced a new high-performance mini 
speaker system covering both domestic 
and professional requirements where 
high-quality, wide-range sound if re­
quired from a very small enclosure.

Measuring only 30.5 x 19cm, the new 
Australian made system comes in two 
versions and two cabinet styles. Desig­
nated 8012 and 8013, they are both 
available with different cross-over fil­
ters. ‘B‘ version of each also carries a 
higher power rating, for amplifiers up to 
75 watts RMS.

The 8012 is finished in black simu­
lated woodgrain while the 8013 is in a 
high-glass eurothane available in any co­
lour to match a particular surrounding. 
Both systems employ the same driver 
complement as Audiosound’s popular 
8033A control monitor - 150cm linear 
woofer and 25mm wide-dispersion

dome-unit - and have a low frequency 
roll-off of -3dB at 70Hz and -6dB at 
65Hz.

Prices range from $629 a pair for the 
8012 to $889 a pair for the 8013B, 
which according to Audiosound is a lit­

tle over one third the cost of similar 
performance imported monitors.

For further information contact 
Audiosound Laboratories, 148 Pitt 
Road, North Curl Curl 2099 or phone 
(02) 938 2068. ®
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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

Yamaha's exciting ‘Moving Sound' system: The DSP-A700 
amplifier and it’s companion AVS-700 selector, centre speaker, 
main speakers and the smaller effects speakers.

recreate the magic of the cinema.
For example, when a movie shows

Multi-dimensional sound imaging 
created with a 7-speaker DSP- 
Dolby Pro Logic surround system.

a gun being fired, you'll hear the bullet ricochet around the 
room. When a plane prepares to land, you'll hear it soar over
you from behind and touchdown at the front of the room -
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

yw h
FIVE YEAR WARRANTY

READER INFO NO. 48



NASA’s Hubble Space Telescope:

THE ULTIMATE
TIME MACHINE
After more than its share of delays and hitches, the Hubble Space Telescope is in orbit and 
due to become operational next month. Astronomers around the world - including Australia - 
are eagerly looking forward to the day when it will take them where no astronomer has gone 
before.

by KATHRYN DOOLAN

Today, astronomy is on the verge of a 
new era. After years of delays and 
problems, the Hubble Space Telescope 
(HST) is finally in Earth orbit and has 
already started to unlock the mysteries 
of our solar system and universe. At the 

One of the first pictures released after the Hubble was launched, showing the 
view from the Shuttle as the solar panels were deployed.

time of writing, the first images have 
been returned from this remarkable ma­
chine and astronomers are eagerly 
awaiting for next month (October) 
when the HST finally becomes opera­
tional.

As with most American space projects 
since the late sixties, the Hubble Space 
Telescope has been at some time or an­
other: a political football, cut altogether 
from NASA’s budget or a far-off dream 
that would never come true. It was fur­
ther delayed by the Challenger accident 
in 1986, but the HST is now in space, 
nearly 10 years behind schedule and 
millions of dollars over budget.

The idea of having a spacebound tele­
scope is not a recent one. In the thir­
ties, German rocket scientist and pio­
neer Hermann Oberth suggested that 
having a large telescope in Earth orbit 
would give astronomers an unobstructed 
view of the universe as a whole and 
would provide new opportunities in 
solving the answers to astronomy’s 
greatest questions.

In 1946, Princeton University astrono­
mer Lyman Spitzer became an advocate 
of having a large space telescope with 
an aperture of 3m (120") and in continu­
ous Earth orbit at an altitude of 300 
miles. Spitzer also envisioned that the 
telescope would be in constant use by 
both professional and amateur astrono­
mers, 24 hours a day.

In the glory days of NASA in the six­
ties, the space telescope was a frequent 
item on scientists agendas but for the 
most part, remained a discussion piece. 
It was not until 1969 that the Space Sci­
ence Board of the National Academy of 
Sciences called for a large telescope to 
be placed in orbit by the late seventies.

Following the lunar landing in July 
1969, there was a massive turning away 
from space and NASA’s budgets were
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slashed. NASA was then placed in the 
unaccustomed position of fighting for 
funds and also had to justify future 
projects as economically feasible. This 
policy had dire effects on the fledgling 
Space Shuttle program and was to prove 
disastrous in later years, to both 
manned spaceflight and space science.

In 1972, the National Academy of Sci­
ences released a study which reviewed 
the priorities and needs of astronomy 
for the remainder of that decade, and 
again recommended a large orbital opti­
cal telescope. At the same time, NASA 
convened several small teams of as­
tronomers to provide guidance for 
groups at the Goddard and Marshall 
Space Flight Centres who were conduct­
ing feasibility studies for space tele­
scopes.

In 1973 NASA established a scientific 
and engineering steering committee to 
determine scientific objectives for the 
space telescope. In 1975, the European 
Space Agency (ESA) became involved 
with the project and agreed to pay 15% 
of the space telescope’s costs in return 
for an equat proportion of observing 
lime and access to data from other 
scientific instruments. ESA also agreed 
to build the solar arrays and one of the 
scientific instruments, and to contribute 
manpower to the project.

After a somewhat bitter fight to gain 
funding from Congress, in which scienti- 
ests became politically active for the 
first time and lobbied individual repre­
sentatives and seniors, Congress finally 
approved funding for the Large Space 
Telescope in 1978. However along the 
way, the telescope’s aperture was re­
duced to 2.4 metres (94") and the tele­
scope was to be known as the ‘Space 
Telescope’ and not the ‘Large Space 
Telescope’.
. Named after the eminent American 
astronomer Edwin P. Hubble (1889- 
1953), who discovered the expanding 
nature of the universe theory and the 
true nature of galaxies, the Hubble 
Space Telescope has been designed as 
the first long term and repairable space 
observatory. The HST will be able to 
detect starlight that has travelled for bil­
lions of years and it has been suggested 
that it may see events that occurred 
close to the beginning of the ‘Big Bang’ 
(the moment of creation).

The telescope is 13 metres long and 
weighs in at 11,600 kilograms - 11.6 
tonnes. It orbits the Earth at an altitude 
of 607 kilometres, at an inclination of 
28.5°. The HST has two mirrors: the 
main mirror which is 2.4m in diameter 
and the secondary mirror which is 0.3m 
in diameter. With an expected lifespan

A shot taken during the final assembly, giving a good idea of the telescope’s 
size — 13 metres long, and with a mass of 11.6 tonnes.
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The Ultimate Time Machine

Making adjustments to the telescope’s 330mm (13") secondary mirror, made 
by Hughes Danbury Optical Systems from a single piece of Zerodur.

Manoevering the telescope assembly out of the lab, for transport to the 
Shuttle for launching. Note the protective wrapping.

of 15 years, the Hubble has been de­
signed so that spacewalking astronauts 
can repair or replace worn-out or obso­
lete equipment.

The major elements of the Hubble 
Space Telescope are the optical tele­
scope assembly (OTA), the six scientific 
instruments - the European designed 
Faint Object Camera, the wide 
Field/Planetary Camera, the Faint Ob­
ject Spectrograph, the High Speed Pho­
tometer, and the Goddard High Resolu­
tion Spectrograph - as well as the Sup­
port Systems Module (SSM) which 
houses the electronics, electrical support 
systems and scientific instruments.

The Optical Telescope Assembly con­
sists of the primary and secondary mir­
rors, support trusses and the focal plane 
structure. Incoming light travels down a 
tubular baffle which absorbs any un­
wanted stray light; it is then reflected by 
the primary mirror and travels to the 
secondary mirror. After that the light is 
then reflected by the secondary mirror 
to a hole in the primary mirror and to 
the focal plane, aft of the primary mir­
ror. This is where the scientific instru­
ments receive and process it.

The two mirrors that are used by the 
telescope are probably the smoothest 
mirror surfaces ever developed. The 
mirrors that were designed for the HST 
had to be built from scratch, as surface 
deviations exceeding more than half a 
millionth of an inch were not permitted. 
To meet this criteria, instead of using 
solid glass the optical engineers de­
signed the mirror with a honeycomb 
shell so that it would weigh considerably 
less.

If the mirror were to be made of solid 
glass, it would have weighed nearly 
three tonnes and would have been im­
possible to launch into orbit aboard the 
shuttle. By using the honeycomb struc­
ture, engineers eliminated 75% of the 
mirror’s weight.

Once the mirror was completed, it 
was then coated with a layer of reflec­
tive aluminium to enhance its surface.

The Hubble is powered by two solar 
arrays located on each side of the tele­
scope. Each of these arrays contain 
48,000 solar cells which convert the 
Sun’s energy to electricity to power all 
systems. When the telescope is orbiting 
through darkness, power is stored in six 
nickel-hydrogen batteries.

Instruments
The Wide Field/Planetary Camera 

(WF/PC) has two purposes. In the wide 
field mode, its field of view will permit 
it to take images of dozens or maybe 
hundreds of distant galaxies at once. In
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the planetary mode, it will provide 
photographs of all the planets in our 
Solar System - except Mercury which is 
too close to the Sun for the HST to 
point at. It is expected that the images 
of distant planets Jupiter, Saturn, Ura­
nus and Neptune will be comparable to 
images taken by recent Voyager 1 and 2 
flybys.

The European-designed Faint Object 
Camera (FOC) will help extend the 
reach of the Hubble Space Telescope to 
its greatest possible distance and pro­
duce the sharpest images. Many galaxies 
and stars which are barely perceptible 
to Earth-bound telescopes will appear 
as dazzling sources of light to the Faint 
Object Camera. It is expected that the 
FOC will intensify images to a bright­
ness 100,000 times greater than when 
the light was first received by the HST. 
The FOC will also be used to determine 
the distance of the universe as a whole, 
study binary stars - two close stars that 
appear to be one - and peer into the 
centre of globular star clusters.

The High Speed Photometer (HSP) is 
a simple but accurate light meter that 
will measure the magnitude of objects 
being observed as well as any variations 
in that brightness with time, in both the 
visible and ultraviolet spectrums. One 
of the HSP’s main tasks will be to look 
for clues that black holes could exist in 
binary star systems. Variations in 
brightness could occur as one star re­
volves around the other. Irregularities 
in that variation may indicate that mat­
ter is being lost to a black hole, which is 
so dense that nothing, not even light

Despite mirror problems, an early image from HST’s wide field/planetary 
camera (R) still compares favourably with that from the ground-based 
telescope at Las Campanas Observatory (L) in Washington, for the same 
object.

may escape from it. The photometer 
will also provide accurate maps of the 
magnitude of stars.

There are two spectrographs aboard 
the Hubble Space Telescope. A spectro­
graph is not a camera as such, but it 
takes a ‘chemical fingerprint’ of the ob­
ject being observed, separating the 
radiation received from an object ac­
cording to wavelengths. Each chemical 
element produces its own individual pat­
tern, so when the ‘fingerprint’ is ana­
lysed, scientists know what elements are 
contained in the object being observed.

The Goddard High Resolution Spec­
trograph is the only scientific instrument 
on the HST dedicated to studies of ul­
traviolet light. The detectors are de­
signed so that the GHRS is insensitive 
to visible light, as ultraviolet emissions 
from stars are usually hidden by the 
bright visible light emissions. The ‘high 
resolution’ name in the instrument’s 
title refers to the ability to study the 
spectrogram in great detail.

The Faint Object Spectrograph (FOS) 
will be used to analyse properties of 
faint objects in both visible and ultra­
violet light. The FOS is equipped with 
devices that will block out light at the 
centre of the image being viewed, so 
that the much fainter light around a 
bright object can be observed. One im­
portant area of study for the FOS will 
be the study of comets before they 
reach the Sun, where their chemical 
composition is generally altered.

Though not considered as scientific in­
struments, the three guidance sensors 
serve two important purposes. Two of 
the sensors will lock onto reference 
stars to point the HST to a precise posi­
tion in the sky and hold it there with a 
remarkable degree of accuracy. The 
third sensor, in addition to serving as a 
backup, will be used for astrometry - 
the science of measuring angles between 
astronomical objects. The measure­
ments obtained will be used with infor­
mation from the other scientific instru­
ments to prepare an accurate scale of 
the universe.

To communicate with scientists and 
eingeers on the group, the HST has

An artist’s impression of the HST in orbit with solar arrays extended, mirror
cover open and pointed at a spiral galaxy.
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The Ultimate Time Machine

Technicians at Hughes Danbury Optical Systems checking the HST’s 2.4-metre 
primary mirror. The surface coating is a layer of pure aluminium 64 
nanometres thick, covered by a 25nm protective film of magnesium fluoride.

been connected to the Tracking and 
Data Relay Satellite System (TDRSS). 
There are currently two operational 
TDRSS satellites, one being located 
over the Pacific Ocean (TDRS-W) and 
the other over the Atlantic Ocean 
(TDRS-E).

The HST is one of the first users to 
require both the Multiple Access (MA) 
and S-band Single Access (SSA) return 
services from the TDRSS. The TDRSS 
(pronounced ‘T-Dress‘) will continu­
ously transfer data through the multiple 
Access system to the Space Telescope 
Operations Control Centre at the God­
dard Space Flight Centre, and this ser­
vice will be provided for up to 85 
minutes of each HST orbit.

TDRSS will be used to provide SSA 
forward and return services for each 
orbit. Realtime science and readouts of 
the onboard flight computers will be 
collected through the SSA return ser­
vice. The forward service will enable 
the 12,000 commands executed by HST 
daily to be packaged and transmitted to 
the two onboard computers that control 
the spacecraft.

The HST is expected to transmit 
nearly three billion bits of information 
through TDRSS daily. This information 
will be received at the White Sands 
Ground Terminal in New Mexico, using 
a pair of 4.9m diameter antennae to 
communicate with TDRS-E and TDRS- 
W in either the S- or K- bands, or both. 
The information is then transferred to 
the Goddard Data Capture Facility in 
Maryland, via leased domestic commun- 
ciations satellites.

Once the information is returned to 
the Goddard Space Flight Centre, it is 
transferred to the Space Telescope 
Operations Control Centre and from 
there is again transferred to the Space 
Telescope Science Institute which is lo­
cated at John Hopkins University in 
Baltimore, Maryland.

The Space Telescope Science Institute 
(STScI) is both the starting and finish­
ing point for all data collected by the 
Hubble Space Telescope. Because of 
the mammoth amount of interest in the 
HST by astronomers from all over the 
world, the STScI staff have arranged 
very tight and strict schedules to gain 
the most scientific information from the 
HST. The schedulers must divide up 
some 30,000 observations within the ap­
proximate 3000 hours of viewing time to 
be available each year.

To gain viewing time on the HST is 
not an easy exercise. Institute staff have 
imposed strict guidelines on what the 
telescope can be used for. Observations 
not permitted include viewings of the
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Sun, Moon or Earth, as the light given 
off by these objects would totally de­
stroy the mirrors. The allocation of 
viewing time is controlled by a peer re­
view system, in which astronomers are 
judged by fellow astronomers on their 
proposals and then the proposals are 
judged for their importance and use to 
astronomy.

One point that will be of interest to 
Australians is that Australian astrono­
mers have more viewing time on the 
HST than astronomers from any other 
country except the United States.

Launching delays
The telescope was due to be launched 

into space in December 1989, but the 
US Department of Defence took over 
that flight, claiming national security 
took precedence - much to the annoy­
ance of astronomers! The flight was 
then scheduled for March 1990, but 
then rescheduled again after faulty 
O-rings were found in the Solid Rocket 
Boosters. These had to be replaced.

On April 10, the launch was stopped 
at four minutes before liftoff as there 
was a faulty power unit in Discovery’s 
hydraulic steering system. Because the 
Hubble had only enough internal power 
to last for a couple of days, it had to be 
removed form the shuttle’s payload bay 
so that the batteries could be replaced.

Finally, the HST was launched from 
the Kennedy Space Centre at 8.34am 
(Florida time) on April 24, 1990 aboard 
the shuttle Discovery. Accompanying 
the telescope was the crew of STS 31, 
comprising Commander Loren Shriver, 
pilot Charlie Bolden and mission spe­
cialists Steve Hawley, Bruce McCand­
less and Kathy Sullivan.

During the second day of the flight, 
Steve Hawley prepared to deploy the 
Hubble while Kathy Sullivan and Bruce 
McCandless waited in the airlock with 
their spacesuits on, in case they were 
called on to do an emergency spacewalk 
to repair the Hubble. Using the shut­
tle’s Remote Manipulator System 
(RMS), Hawley slowly and carefully de­
ployed the Hubble into orbit.

For the next two days, Discovery flew 
in formation with the Hubble in case 
there were any glitches that would have 
required an emergency spacewalk or - 
in the worse case scenario - a return to 
Earth.

Once Discovery had landed, engineers 
started to power-up Hubble and test its 
systems. Several small but worrisome 
problems cropped up, which had every­
one worried about having a billion-do- 
lalr ‘lemon’ in orbit.

At first the primary antenna was 

jammed, and it took engineers several 
days and a trip to the toy store to figure 
out what was wrong and how to fix it. 
Using a model of the HST, they used 
the equivalent of ‘pick up sticks’ to 
unjam the antenna - and it worked!

Another worrying problem was that 
the Hubble was wiggling around too 
much, but that was solved by slowing 
the motion of the telescope.

Another more recent hitch was the 
problem engineers were having with the 
Fine Guidance Sensors, which were not 
locking onto stars to make observations. 
This problem delayed the return of the 
first images by almost a week. One 
NASA official has pointed out that the 
Hubble will take six months to become 
operational and people should not be 
worried by the problems, which are said 
to be teething problems and were antici­
pated.

For the next five to six months, the 
Hubble will be undergoing extensive 
testing and the only images produced 
will be planetary ones. With the testing 
program, engineers expect to become 
more familiar with the Hubble and will 
learn how to use it to gain the best re­
sults.

One of the earliest Hubble observa­
tions will be those of the tiny Pluto. It 
is expected that the HST will assist as­
tronomers in learning more about this 
planet, which to Earth-based observers 
looks like a small speck of dust.

Another interesting observation could 

STOP PRESS - Hubble Trouble!
After the deployment of the HST in late April, NASA engineers and scien­

tists have been thwarted in their attempts to operate the expensive tele­
scope. The current problem has all but halted the HST's program of observa­
tions.

NASA has announced that the problem is due to manufacturing problems 
with both the primary and secondary mirrors. These were apparently not 
made to specifications and as a result cannot be used for detecting faint ob­
jects or observing very close objects, such as nearby galaxies and planets. 
Because of money shortages, the HST was never properly tested on the 
ground; in fact NASA claims it would have been impossible to test it on the 
ground, because of the design of the telescope and limitations caused by 
Earth’s gravity.

Currently around 40% of Hubble’s viewing time will have to be rescheduled 
until engineers can manufacture lenses that will compensate for the mirror’s 
flaws. It is expected that astronauts will either have to fit the lenses in Earth 
orbit or bring the HST back to Earth for repairs to be carried out. The earliest 
this can be done, according to NASA flight manifests, is June 1993.

In the meantime, NASA has launched an investigation. The US Congress 
has also scheduled hearings which were to start in August - to get to the 
bottom of the problem and to demand an explanation on why the billion dol­
lar telescope is currently ‘orbiting space debris.’

With the indefinite grounding of the Space Shuttle due to elusive fuel 
leaks, NASA has also had to reschedule all shuttle flights.

be the search for the long-awaited tenth 
planet, which has until now just been 
speculation among astronomers.

Once the observations begin to look 
out to the distant stars, astronomers will 
get the chance to observe Supernova 
87A - the first supernova seen by the 
naked eye in early 400 years. When the 
Supernova first erupted back in 1987, 
the Hubble was sitting in a clean room 
on the ground, and astronomers tore 
their hair out over the fact that the 
Hubble was not observing it.

All of this does not come cheap. The 
construction cost of the Hubble is now 
standing at US$1.8 billion and it will 
cost another 300 million dollars to oper­
ate the HST over the next 15 years. An­
other 300 million dollars will have been 
spent on the design and development of 
the equipment. However, this sum is 
small compared to the recent debut of 
the ‘Stealth’ bomber, which comes in at 
US$135 million each - and the Penta­
gon has requested 800 of them over the 
next 10 years!

But at long last, the Hubble Space 
Telescope is finally in space. It looks set 
to be the most significant advance in as­
tronomy since a gentleman by the name 
of Galileo first used a telescope, 400 
years ago. ®

The author would like to thank Jim 
Elliott, of the Goddard Space Flight 
Centre, for his assistance in the comple­
tion of this article.
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QPSX/DQDB - important Aussie telecomms development:

Beyond ISDN - or the 
'democratic' network
Local area networks (LANs) have been with us now for some time, but a new Metropolitan 
Area Network (MAN) developed in Western Australia is about to revolutionise the transmission 
of video, voice and data across the world’s cities.

by STEWART FIST

Sometimes it’s hard to get excited 
about telecommunications technologies, 
when Telecom Australia is still the mo­
nopoly supplier in this country. It’s not 
often that some new announcement stirs 
the deep reservoir of jingoism within.

Usually my jingoism is only vaguely 
tickled by press releases announcing 
that we are two weeks ahead of Zimba­
bwe in the implementation of some ob­
scure form of instrumentation; or those 
that laud the local design of a cardboard 
recyclable phone box, or something 
similar.

But QPSX (Queued Packet and Syn­
chronous eXchange system) is different. 
This is a West Australian invention, 
with the economic and technological 
potential of Ethernet or Token Ring 
local area networks. The IEEE (Insti­
tute of Electrical and Electronic Engi­
neers - usually the first body to formu­
late telecommunications standards) - 
has taken QPSX up as the world’s new 
802.6 MAN (Metropolitan Area Net­
work) standard, and renamed it ‘Dis­
tributed Queue Dual Bus’ (DQDB).

Telecom Australia bought 60% of the 
company that developed QPSX a few 
years ago, and the global telecommuni­
cations companies have been quick to 
jump on the bandwagon also. ITT re­
cently took out a licence in the States, 
Bell Atlantic is beginning trials in Phila­
delphia, the Germans and the Finns 
have announced trials, and last year Al­
catel, the world’s largest telecommuni­
cations company, built a DQDB manu­
facturing plant at Liverpool, Sydney.

So this isn’t pie-in-the-sky stuff. Aus­
tralia has finally made it into the inter­

national league with a major new tech­
nology, owned and developed within 
Australia, by Australians. And a lot of 
the manufacture is staying here too.

What seems to be making all these 
rather stodgy telecomm organisations 
excited, is that DQDB (we’d better use 
the international name!) provides an in­
terim technology between the new 
ISDN (Integrated Services Digital Net­
work) and the futuristic ‘Broadband 
ISDN’.

It’s hard to figure out what the term 
‘B-ISDN’ really implies, but technical 
types will agree that it involves two dis­
tinct concepts: a Metropolitan Area 
Network (MAN) as the collector and 
distributor of high-speed data around a 
city, and a variable-size-packet-switch­
ing technique called Asynchronous 
Transfer Mode (ATM).

MANs and ATM are part of the 
dream of telecommunications engineers 
everywhere, to do away with circuit 
switching, forever. When telecomm 
bods dream, they see visions of a fish­
net-like web of cables across our cities: 
at each knot in the mesh (at each cable 
junction) there’s a small computerised 
switch which directs ‘packets’ of data 
(carrying voice, video, or text) through 
the network from originator to receiver. 
There’s no central exchanges, no trunk 
backbones, and no electro-mechancial 
switches in the picture - it is an en­
tirely ‘connectionless’ system.

They also pray for the eventual inte­
gration of all telecommunications ser­
vices (phone, telex, data, videoconfer­
encing, Pay TV, etc), and they know 
this will only be possible when we have 

one ubiquitous multi-faceted carrier sys­
tem, totally flexible in feeder data rates 
and data types. If they can cram broad­
cast radio and free-to-air TV signals 
onto the network, so much the better.

This means totally packetised trans­
mission down optical fibre of course, 
and their vision involves a big step from 
the current copper-wire ISDN to these 
broadband ISDN systems of the future. 
Fortunately DQDB bridges this gap, 
and it appears to be capable of working 
in harmony with both current and fu­
ture ISDN implementations.

The best way to look at DQDB is to 
think of it as a very large ‘public’ local 
area network (LAN) which can be used 
to hook up smaller company LANs. It 
can also handle the transfer of high­
speed data between mainframes, along 
with voice and video conferencing. It 
uses either a bus (single cable line) or 
loop (broken circle) architecture.

In a city the size of Perth they'll prob­
ably begin the service with only two or 
three loops and add more later. Sydney 
will start with dozens and eventually 
reach the hundred mark, and these will 
be linked into a metropolitan-wide 
‘mesh’ internet. Later, the major cities 
will be joined to produce an Australia­
wide MAN-internet.

The technology was designed to ex­
ploit optical fibre, but it can run over 
microwave or copper links as well. Ex­
isting copper cables will certainly be 
used as feeder lines from each business 
user to a ‘cluster’ or node at its local ex­
change. The primary optical-fibre loops 
of the MAN will probably run between 
exchanges, so that Telecom can provide
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Fig.1: The loop-ladder architecture of DQDB is particularly resilient, and able 
to isolate faulty nodes in the event of equipment failure.

easy access with feeder lines down exist­
ing telephone cable ducts.

Bared down to the essentials, the cur­
rent implementation of DQDB is a fast 
packet-switching system designed to run 
at 140 megabits per second (each way) 
on a dual fibre highway. You’ll have 
one fibre for traffic going clockwise 
around the loop, and a second for traf­
fic going anti-clockwise. They need to 
tap into the network in clusters, because 
optical pulses require conversion to 
electrical signals before you can access 
the data, and you don’t want this occur­
ring every hundred yards. However fu­
ture direct-optical amplification and pas­
sive splitting techniques might overcome 
this problem.

Packet-switching systems are fairly 
old-hat now, and we tend to think of 
them in rather antiquated terms. The 
international X.25 packet-switching net­
work churns along at about 9600bps, 
and if there are a couple of hundred 
terminals, sharing half-a-dozen national 
or international circuits, the network is 
less than lightning-fast in its response 
time.

And because each terminal has equal 
access to a packet-network (but some 
hog it when they get it) X.25 packet 
networks are only really useful for non­
time-critical data. They’re not suitable 
for digitised voice, because you might 
hear half a word, then wait a couple of 
seconds to get the rest. The problem is 
even worse with video.

So we make the distinction between 
time-critical communications (voice, 
video, and time-critical data, say, for 
automated machine control) and ‘more- 

casual’ data that can afford to arrive a 
second or so late. Circuit-switching has 
long been considered essential for the 
first type, while packet-switching tech­
nology is more economic for the sec­
ond.

When telecommunications engineers 
look at traffic patterns on their present 
switched networks and leased-lines, they 
find a lot of unused capacity and this 
makes telecommunications unnecessarily 
expensive. Circuits sit idle for a large 
part of each day, and if you lease the 
line you can’t readily switch it from one 
branch office to another. A shared data 
network - a MAN - overcomes the 
utilisation and connection problems to a 
large degree.

When we share a MAN, your compa­
ny’s data-peaks may coincide with my 
company’s data-troughs. So, if enough 
companies are connected, troughs and 

Fig.2: Nodes access the network through clusters, to reduce the problems of 
opto-electronic conversion.

peaks will always tend to balance. The 
network can then confidently operate at 
an average close to 80% or 90% of its 
rated peak-capacity, and still provide 
users with quick, unblocked access 
when needed.

Although it is technically a fast 
packet-switching system, DQDB can 
create pseudo-circuits by giving special 
priority to time-critical packets. Voice 
and compressed video (2Mbps or less) 
can be carried over a DQDB network 
within the stream of more erratic 
‘packetised’ data.

DQDB’s network topology (Fig.1) is 
theoretically linear - - or rather, lad­
der-like, since they have provided a 
separate fibre for data travelling in ei­
ther direction. In practice, the fibre­
pairs will be laid through city and sub­
urban areas in a series of large intercon­
necting loops. This brings the Frame 
Generator (for one of the fibres) into 
close proximity with the Slave-frame 
Generator (for the other). This isn’t es­
sential, but it makes life easier.

As with cellular telephone systems, 
these loops will service ‘cells’ of differ­
ent size, and they will be interconnected 
by routers using ISDN's international 
E-164 addressing standard. As the aver­
age load increases on a local MAN, the 
loop-cell size can be reduced, and the 
loop duplicated.

The clusters (access points) for each 
fibre consist of a photo-detector, a 
series of OR-gates (one for each access 
line), regeneration circuits and a laser 
or light-emitting diode. Each node has 
four connections - a ‘read- and a 
‘write' pair for each fibre.

The OR-gates (which have very high 
reliability) ensure that data already on 
the network can’t be overwritten, and 
they also serve to isolate the MAN from 
any equipment defects. There's a built-
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QPSX/DQDB
in self healing process if a cluster is 
damaged.

The laddered-loop design, combined 
with the new idea of a queueing (reser­
vation) protocol, is where the real 
strength of DQDB lies. It overcomes 
the primary problems all MANs face: 
how do you allow ‘fair’ access to a very 
large general-purpose public network? 
And how do you avoid constant data 
collisions, without an enormous cost in 
overhead?

The nodes in ‘contention’ schemes 
(CSMA - Carrier Sense Multiple Ac­
cess) used in Ethernet and Appletalk, 
simply wait for a gap in the data-flow, 
then ‘jump in’ in an attempt to take 
control of the network for a fraction of 
a second to transmit their packets of 
data. There’s no controlling ‘arbitrator’, 
and constant data collisions when two 
or more nodes attempt to transmit at 
the same time. This free-for-all ap­
proach works well on small networks 
with relatively light data-traffic, but it 
can’t handle time-critical data because 
there’s no guarantee that a node will get 
regular access to the network.

With token-passing schemes (Token 
Ring or Token Bus), access to the net­
work is ‘deterministic’ or guaranteed on 
a regular basis. But these protocols 
have high overheads, in passing the 
token around and in waiting to check 
the returned signal before passing the 
token on. This severely limits the num­
ber of users, and the length of the 
LAN.

The IEEE’s minimum requirement for 
their MAN standard was that it must 
support a geographical area 50kms in 
diameter, and up to 320kms in path 
length. MANs are public access sys­
tems, carrying data from hundreds of 
simultaneous users, and so they must be 
fast, fair and error free.

It takes a measurable time for light to 
travel from one end of these networks 
to the other and return. So generally, 
the larger the network, the lower the 
data rate. This is often thought to be a 
fundamental limitation.

Robert Newman, who invented the 
DQDB idea, found a brilliant solution 
to this problem — and the solution isn’t 
greedy for overhead either. His design 
only wastes 7% of the available band­
width, even when it is running near 
total capacity, and it is relatively inde­
pendent of cable length.

The key to DQDB is in each node's 
ability to read and write to the fibre 
buses going in each direction. The

Fig.3: When node 3 wishes to transmit, it sets a ‘request’ bit in a slot 
travelling in the reverse direction (top) - incrementing downstream RQ 
counters. Node 3 then transfers its RQ value to the CD counter (bottom). 
Empty slots decrement the RQ counter as they pass it.

frame generator on each bus creates a 
chain of 125us time-intervals, which can 
be filled by data from the users. This 
means a throughput of 8000 frames a 
second on each fibre, and each frame is 
subdivided into 400 fixed-size slots, each 
with a ‘header’ and a carrying capacity 
of 45 bytes.

The system can reserve some of these 
slots for ‘real-time’ (synchronous) voice 
and video use, effectively providing a 
guaranteed delivery of 45 bytes every 
125us (or more if you reserve extra 
slots). So just by reserving one slot in 
every frame, the network can provide a 
user with a feed-rate of about 
2.88Mbps, with a maximum possible 
delay of only 125us. This makes DQDB 
ideal for video-conferencing; the incom­
ing video needs to be decompressed and 
the image reconstructed before display, 
anyway, and PCM voice quality 
(64kbps) needs only one byte within 
each slot.

However the trick in making a MAN 
work effectively is in the ‘fair’ handling 
of burst-type data, and here Newman 
invented ‘queuing’ and a very clever 
reservation system. It doesn’t need a 
central system-arbitrator or controller, 
which would make the whole network 
highly vulnerable.

The problem was to prevent those 
nodes closest to the Frame Generator 
(or the Slave) from grabbing every 
available slot, and leaving those nodes 

further ‘upstream’ with no slots to use.
Newman’s solution was to have each 

node make a reservation, by setting a 
REQ (request) bit in a frame passing in 
the opposite direction (Fig.2). If the 
node wants to transmit in a clockwise 
direction, the REQ bit is set in the 
header of a slot going anti-clockwise. 
As this frame travels ‘downstream’ it 
will be passing all nodes on the network 
that could potentially gobble up free 
slots and so prevent fair access; the 
REQ bit tells them that a node further 
‘upstream’ has made a reservation and 
they must wait.

REQ bifs are read and recorded by 
each node's ‘RQ’ (request) counter as 
the frame passes, so each node on the 
network is keeping its own check on 
reservation requests. At the same time 
the RQ counter decrements every time 
a vacant slot passes it heading in the 
‘upstream’ direction. That is one less 
reservation it must provide for.

In effect, each node steps back and 
lets vacant slots pass by while there are 
more reservations than vacant frames. 
When the node’s counter reaches zero, 
it knows that all prior reservations have 
been satisfied and it can jump in and 
grab the next slot that comes along.

1 commend this idea to the State Rail 
Authority for peak-hour in Sydney; it is 
brilliant! Anyone getting on a north­
bound train at Central can always get a 
seat, but if you get on at Wynyard
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you’ve got ‘Buckleys’!
All this sophisticated network control 

is exerted in a completely decentralised 
way, and with an overhead of only two 
bits per slot - one is the REQ bit. and 
the other says “I’m vacant” or not (ac­
tually more are provided).

This is a slight over-simplification, but 
it helps you to appreciate the principle. 
There are actually two counters at each 
node, for each fibre. The RQ (request) 
counter keeps a constant check-balance 
of reservations and free-slots all the 
time. However when a node receives 
data for transmission, the RQ counter 
passes its current value to a CD (count­
down) counter, and it is zero on this 
counter that initiates the slot-grab.

The beauty of this queueing approach 
is that there is no token-passing over­
heads, no random waiting time, no pos­
sibilities of data collision, and 100% 
utilisation of the system up to the point 
of maximum capacity. The system per­
forms just as well on a network only a 
few hundred metres in length, or a few 
hundred kilometres. And it makes no 
fundamental distinction between syn­
chronous and non-synchronous traffic - 
but it can be configured to distinguish 
between time-sensitive and non-sensitive 
data.

If you know that the network will al­
ways be required to carry a certain 
amount of time-sensitive data, then spe­
cial priority reservations can be made at 
the frame-generation stage. There is 
also the problem of essential system 
messages and packetised voice, where 
special priority must be given on the fly. 
Here you simply modify the reservation 
counters, allocate priority levels, and 
add extra identification bits in each slot 
header.

As it stands, one dual 140Mbps 
DQDB MAN will probably be able to 
service about 10,000 ISDN voice and/or 
data stations, or a lesser number of fa­
cilities with higher data volumes. Gate­
ways are being developed to allow it to 
link with Telecom’s DDS, the X.25 
packet-networks, Token Ring, Ether­
net, CSMA/CD and FDDI fibre optics 
LANs. Company PABXs will also use 
the MAN to link branch office switch­
boards into one company-wide virtual 
private network.

Newman’s DQDB is similar to the 
proposals being developed by the 
CCITT for Broadband ISDN, so for a 
period it will be installed alongside our 
present ISDN network and then grad­
ually evolve and merge into B-ISDN.

Overall, it’s a very impressive Austra­
lian contribution to the next era of tele­
communications technology. ©

TENNYSON W GRAPHICS.

Tennyson Graphics can do your 
photoplotting with 
the speed of light.

Tennyson Graphics are Australia's only 
company with state of the art laser photoplotting 
and computer graphics.

So we can photoplot artwork masters of your 
printed circuit boards with higher speed, higher 
resolution and higher accuracy than anywhere else 
in the country.

You can even choose your own non standard 
apertures on our Scitex Response 280 System, it can 
also do step-and-repeat and nesting up to 1000 mm 
x 1850 mm.

And of course we can accept data on tape or 
floppy disk in industry standard Gerber, Autocad 
and Smartwork file formats.

Tennyson Graphics will be happy to give you the 
full story if you phone on (03) 551 8600.

TENNYSON GRAPHICS
A DIVISION OF REPROCART PTY. LTD.

7 PLANE-TREE AVE 
DINGLEY, VIC. 3172 

TELEPHONE (03) 551 8600 
FAX: (03) 551 8828

READER INFO NO. 2
ELECTRONICS Australia, September 1990 19



When l Think Batk^
by Neville Williams

George Cookson: from breadcarter 
to AWA communications engineer
A letter from a reader in Toowoomba, Qld, serves as a reminder that, behind the big-name 
pioneers that dominate the history of electronic technology, many others have worked faithfully 
in the background to translate ambitious plans into practical results. Other letters to hand 
supplement recent references to Professor Ambrose Fleming and to Newcastle electronic organ 
builder Alan Bourne.

The Queensland reader, Len Cook­
son, says that his father the late J.G. 
(George) Cookson was deeply involved, 
amongst other things, in AWA’s early 
transmitting activities at Pennant Hills, 
Sydney, in the pioneer broadcast station 
2FC, and in updating the New Zealand 
Broadcasting Board’s well known 'YA' 
transmitters, circa 1934. For good mea­
sure, he supervised AWA equipment in­
stallation in the huge postwar HF trans­
mitting centre at Doonside.

Like father, like son. Len himself 
spent most of his working life with 
AWA, Sydney, from 1934 to 1977 - 
with 32 of those years spent at the ra­
dioelectric works at Ashfield and the re­
maining 11 at North Ryde.

While I was also employed for a time 
at AWA Ashfield and at their Head Of­
fice in Sydney during the mid 1930s, I’m 
not aware of having met either Len or 
his father, although our paths could well 
have crossed in the course of everyday 
activities.

According to Len, his father, George 
Cookson, was born in 1887, the eldest 
of five sons of a wheat farmer at Dum- 
balk, South Gippsland, Vic, who helped 
support his growing family by erecting 
fences and building local roads and 
bridges - in his spare time!

On leaving school, George looked 
around for a less laborious way of earn­
ing a living. Half in jest, the manager of 
a nearby butter factory offered him a 
job - provided he turned up on the 
doorstep first thing next morning. 
George did just that and was given the 
position.

From making butter, George later be­
came a breadcarter and subsequently 
married. It was about then that he no­
ticed a magazine advertisement for ICS

- the International Correspondence 
Schools, based in most Australasian 
capitals.

I remember their adverts in the old 
days, challenging readers to question 
whether they were being paid what they 
were really worth; to consider their ap­
titude and potential in one of more than 
50 possible occupations, and to write for 
a free illustrated booklet.

As a magazine editor, I used to posi­
tion the adverts in the layout ‘dummy’ 
every month, wondering occasionally 
how many readers really did write in 
and really were rewarded in the long 
run with a fatter pay cheque.

Wireless engineer
In fact, encouraged by his mother, 

George Cookson did write in, did work 
methodically through the study papers 
and did end up with an ICS certificate 
as a fledgling wireless engineer. It was 
then 1917 and, at that point in time, he 
joined the Royal Australian Navy and 
was posted to the coastal wireless tele­
graph station at Townsville, transferring 
later to Cooktown.

Len recalls that the family moved to 
join his father at Cooktown, travelling 
on the Japanese coastal freighter Nikki 
Maru. When cutlery consistently disap­
peared from the Cookson table during 
the voyage, the family was placed under 
surveillance for possible pilfering. Len 
himself proved to be the culprit, being 
caught red-handed hiding cutlery in a 
crack in the wall!

At Cooktown, his father was a busy 
man, running the telegraph station and 
at other times maintaining and operat­
ing the projectors at the local once-a- 
week picture show. In this context, the 
family was highly supportive of his 

hard-won technical skills, because they 
were admitted into the 'flicks’ free!

Nothing if not versatile, George 
Cookson was also a lay preacher, lead­
ing church services from time to time in 
the Cooktown area.

After the war, he stayed on with the 
Coastal Radio Service, which was by 
then in the process of reverting to civil­
ian control. In due course, he was trans­
ferred to the main communications 
complex at Pennant Hills, on the north­
western fringe of Sydney, with the 
family taking up residence in nearby 
Carlingford.

In those days, the area was distinctly 
rural and part of the food bowl for a 
much smaller City of Sydney (see pic­
ture). The transmitting site was far 
enough west to be out of the built-up 
area, and sufficiently remote from the 
ocean to form an improbable target for 
any hostile warship standing off the 
coast.

Two large poultry farms occupied the 
land adjacent to the transmitting site. 
Dairies, orchards and market gardens 
were scattered around the nearby hills, 
while a bullock-drawn timber wagon 
hauled logs and sawn timber past the 
Cookson house to and from a nearby 
timber mill.

Today, 1 am writing this article within 
walking distance of this very same area, 
now occupied by thousands of typical 
red-roofed Sydney suburban cottages. 
Gone are the dairies, the orchards, the 
farms and the aerial masts which once 
pierced the skyline. Buses, trucks and 
cars jostle the roads once traversed by 
bullock wagons. The suburban sprawl 
has transformed it into just another seg­
ment of what country dwellers used to 
call 'the big smoke’.
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The Coastal Radio Service transmitting station at Pennant Hills, around 1930. (Courtesy Len Cookson)

Beginnings
But back around 1910, a tender for 

the erection of a coastal service radio 
station at remote Pennant Hills, plus a 
companion station at Applecross, WA, 
had been accepted by the Government 
of the day from Father Shaw’s Austra­
lian Wireless Company.

Costing 4159 pounds apiece, the sta­
tions were destined to be the most 
powerful in the southern hemisphere. 
They would use Telefunken quenched- 
gap spark transmitters, feeding aerials 
supported by a central 400ft (120m) 
vertical tower, and powered by a diesel 
engine of 60hp or more, driving a 
500Hz alternator.

After sundry delays and arguments, 
the stations duly opened in Aug/Sept 
1912. In terms of actual circuitry, the 
transmitters and receivers were elemen­
tary in the extreme but, with a spark 
gap set for breakdown at 60kV and an 
aerial power of around 8kW, the volt­
ages present demanded state-of-the-art 
installation and maintenance. Transmis­
sions were possible in the range 300 - 
3500 metres.

In 1917, a locally produced Poulsen 
arc transmitter was installed at Pennant 
Hills, making possible telephony trans­
mission for the first time. Valve trans­
mitters and valve receivers made their 
appearance in the coastal service from 
about 1919. (Ref. A.S.McDonald: ‘A 
Quarter Century of Radio Engineering 
in Australia’, IRE Convention, 1938).

In 1922, the Federal Government ac­
quired a majority holding in AWA and, 
amongst other things, commissioned the 
company to assume formal responsibil­
ity for the operation of the coastal radio 
stations (Ref: P.Geeves: EA, April 
1989, p.47).

It was about then that George Cook­
son was sent to Pennant Hills as a resi­
dent engineer. Apart from normal on­
site maintenance, the staff at the station 
also built and repaired other equipment, 
including high-powered transmitters.

As if that wasn’t enough, Len Cook­
son recalls that his father spent much of 
his spare time building and experiment­
ing with receivers in his own workshop.
At Willoughby

From Pennant Hills, George Cookson 

rivers.....’ It was conceded, however, 
- plus family - was transferred to Wil­
loughby, on Sydney’s inner north shore, 
as resident engineer for the City’s new 
and powerful pioneer broadcast trans­
mitter, 2FC.

Planning for the new station had been 
publicised in an article ‘The First Big 
Broadcasting Station in Australasia’ in 
the Australasian Wireless Review for 
September 1923.

Backed by the Sydney department 
store Farmer & Co, the studio was to 
be installed by AWA on the roof of 
their city store. The actual transmitter 
would have a power input of 5000 
watts, compared with the 5-10 watts 
commonly used by privately owned ex­
perimental stations of the day. Accord­
ing to the article, its nominal range 
would be around 400-500 miles (600- 
800km), but the signal would most 
likely be heard at night right across 
Australia.

The station was officially opened on 
Jariuary 10, 1924, although transmis­
sions had actually begun during the 
previous month. It was something of an 
exception in being allocated a channel
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WHEN I THINK BACK ANTARCTIC HEARS “TALKIE” IN SYDNEY.

World’s Broadcast of “Hollywood Revue.”
in the long-wave band, on 1100 metres 
(273kHz). In Wireless Weekly for Aug­
ust 13, 1926, which I happen to have on 
hand, all other stations listed in the pro­
gram section were in the current medi­
um-wave band.

In Wireless Weekly for July 29, 1927, 
however, 2FC’s wavelength is quoted as 
442 metres (678kHz) - not too far from 
its present 576kHz. It would have been 
during this interval that my own father 
and his country wireless cronies got to 
stripping turns off their plug-in honey­
comb coils, following 2FC down in 
wavelength and up in frequency.

My correspondent, Len Cookson, re­
calls that 2FC’s transmitter had been set 
up on the site of an old dairy at the cor­
ner of First Avenue and Edinburgh Rd, 
Willoughby (Sydney) on the edge of 
what is today fashionable Castlecrag. 
Signals were conveyed to it by landline 
from the studio atop Farmers depart­
ment store, on the corner of George 
and Market Sts, Sydney.

The Cookson family occupied the 
other half of the building which housed 
the transmitter, so that his father was 
very much on-call in the event of trou­
ble. At the rear of the property was a 
large shed which was used for testing 
and experimental purposes, principally 
by another AWA engineer, Sydney 
Newman, pictured in the article by 
Philip Geeves in EA for April 1989, 
p.48.

In conversation, Len Cookson alerted 
me to the fact that the same S.M. New­
man had recently written a letter to the 
editor of EA, published in the July 1989 
issue, and that he lived at Waitara - 
only a phone call away. This proved to 
be the case and 1 caught up with him 
one afternoon as he returned from his 
tri-weekly game of bowls - at the ven­
erable age of 92!

Syd Newman told me that, following 
an assignment to the British Marconi 
Co, he had been installed at the Wil­
loughby centre by AWA to develop 
local short-wave communications equip­
ment, some of which had been used in 
the England/Australia tests conducted 
by Ernest Fisk. It was at Willoughby 
that he first met Len Cookson, who was 
responsible for the 2FC transmitter.

Yes, Syd had been one of the historic 
amateur broadcasters in the Melbourne 
area in the early 1920s. And, yes, he 
had delivered a lecture to the NSW 
Division of the WIA in December 1921, 
entitled ‘European Signals Amplified by 
20 Valves’. And thereby hangs another

By A.W.A. Short-Wave Station 2ME.
A SUCCESSFUL feat in wireless broadcasting was aceom- 
H plished on February 28, when the A.W.A. Overseas Short­
wave Broadcasting Station 2ME broadcast, for world recep­
tion. the midnight performance of Metro-Goldwyn-Mayer’s 
“talkie,” “Hollywood Revue,” from the new Roxy Theatre,
Sydney.

Messages reporting satisfactory reception were received 
from the Antarctic; while the whaling ships “Sir James Ross
Clark” and “Neilsen Alonzo” reported good reception.

Reports from San Francisco, Suva, the s.s. “Makura,” 
which is now north of Tahiti, and from
all parts of Australia, state satisfac­
tory reception.

The transmission was effected by 
Amalgamated Wireless, through their 
20 k.w. short-wave station at Pennant 
Hills, which was designed and manu­
factured at the company’s Radio-Elec­
tric Works at Sydney, and which is 
the nyost powerful station in the 
Southern Hemisphere.

This is the first occasion in Australia
on which a “talkie” revue has been 
broadcast simultaneously to the whole
world.

Mr. J. G. Cookson, in 
charge of the transmitter

at Pennant Hills.

A report of George Cookson’s 2ME broadcast of the sound track from MGM’s 
‘Hollywood Revue’, from the March 1930 issue of ‘The Radiogram’.

tale, just waiting to be told. But back to 
2FC:

On Sunday nights, according to Len 
Cookson, a large number of people 
used to congregate around the 2FC sta­
tion building to listen to the program, 
often staying there until the last bus left 
for the Milson's Point ferry - which 
was about the time the program fin­
ished, anyway! Such was the public 
appetite in 1924 for a different kind of 
entertainment.

Short-wave radio
The mid 1920s saw not only the birth 

of domestic broadcasting in Australia, 
but also the realisation that short-wave 
technology could provide reliable inter­
national communication by radio tele­
phony. The commercial links which had 
been forged by Ernest Fisk between 
British Marconi and AWA proved vital 
to the expansion of wireless technology 
in this whole area.

After a period at 2FC, George Cook­
son was also sent to England to expand 
his knowledge of current trends - an 
assignment which was subsidised, rather 
ironically, by rostering him as ship’s 
operator for both legs of the voyage. 
Len recalls that his father had just three 
crazy weeks to get his operating skills 
back up to commercial standards.

Back in Australia, he was re-posted to 
Pennant Hills as Engineer-in-Charge, 
re-installed in the house that had previ­
ously been the family home and once 
again officially on call 24 hours per day.

Meanwhile, the range of equipment at 
the Pennant Hills complex, and the 
scope of its activities was expanding 
progressively such that, in his lecture to 
the IRE World Radio Convention in 
1938, AWA General Manager L.A. 
Hooke noted that it comprised 14 trans­
mitters, from 500W to lOkW aerial 
power and covering wavelengths from 
13 to 2400 metres. They fed a wide se­
lection of aerials with CW, ICW and 
speech signals, as appropriate.

Among the transmitters for which 
George Cookson found himself respon­
sible was AWA’s locally-built 20kW 
2ME - often referred to as VK2ME — 
ostensibly the most powerful short-wave 
transmitter in the Southern Hemisphere 
during the ’20s and early ’30s.

In September, 1927, 2ME transmitted 
an ambitious presentation on 28.5 
metres, which the BBC rebroadcast 
throughout Britain to the delight of a 
huge audience across the UK. That and 
four similar programs, which followed 
during the remainder of the year, set a 
pattern for ‘Radio Australia’, even to 
the distinctive signature sound - the
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laugh of the Australian kookaburra.
The broadcasts also anticipated by 

some years the BBC’s own popular Em­
pire Short-Wave Service.

George Cookson was involved in an­
other newsworthy broadcast in March 
1930. With a quite different audience in 
view, he arranged a transmission of the 
soundtrack from the then-new MGM 
film Hollywood Review. Screened at 
the equally new and ornate Roxy Span­
ish theatre in nearby Parramatta, it 
brought a touch of home to men man­
ning Australia’s Antarctic Base, and to 
the whaling ships Sir James Ross Clark 
and Neilsen Alonso. Excellent reception 
was reported from San Francisco, Suva 
and the S.S. Makura in the Pacific 
north of Tahiti.

In his letter, Len Cookson recalls 
that, about this time, just before the 
opening of the Sydney Harbour Bridge, 
guards were posted at the Pennant Hills 
complex, because of political unrest and 
apprehension about the intentions of 
the somewhat militaristic ‘New Guard’ 
movement.

NZ stations
A news clipping records that, while 

still engineer-in-charge of the Pennant 
Hills Radio Centre, George Cookson 
was diverted to New Zealand to super­
vise planning and installation of new 
equipment for the New Zealand broad­
cast stations 1YA, 2YA and 3YA. De­
signed and built in the AWA radioelec­
tric works at Ashfield, Sydney, the new 
and more powerful equipment replaced 
earlier transmitters supplied by STC 
London in 1927.

With an aerial power of WkW, 1YA 
Auckland was destined to be the most 
powerful broadcaster in Australasia at 
the time, compared with 5kW for 2YA 
in Wellington and 3kW for 3YA in 
Christchurch. New aerials and new 

MR. COOKSON BACK FROM CHRISTCHURCH.

Mr. George Cookson, of A.W.A., engineer-in-charge of 
Sydney Radio Centre, Pennant Hills, returned to Australia in 
May after spending seven months in New Zealand, where he 
was in charge of the installation of 3YA, the new broadcasting 
station and studio of the New Zealand Broadcasting Board 
at Christchurch. The equipment for 3YA, which has a power 
of 3 kilowatts in the aerial, was designed and manufactured 
by A.W.A. Christchurch station is now the best of the New 
Zealand broadcasters, and gives not only a first class service 
in the South Island, but is heard in the North as clearly as 
Wellington.

Christchurch station will soon, however, be eclipsed by 
Auckland, for which A.W.A. is now constructing a station de­
livering 10 kilowatts in the aerial.

Another clipping from the July 1934 issue of ‘The Radiogram’, announcing 
George Cookson’s return from New Zealand.

studio equipment were also installed.
On returning to Australia, George 

Cookson was posted to the AWA Head 
Office in York St, Sydney, where he re­
mained until the outbreak of World 
War II. He was then transferred to the 
La Perouse complex, which had been 
set up as the receiving centre, comple­
menting the transmission facilities at 
Pennant Hills. Equipped at the time 
with some 30 receivers and aerial arrays 
covering the range 13-20,000 metres 
(Ref. L.A. Hooke, IRE World Radio 
Convention, 1938) it also had a subse­
quent wartime involvement with radar 
for the armed forces.

A respected member of the IREE, 
George Cookson’s final assignment, 
prior to his retirement, was to supervise 
the installation of AWA equipment at 
the new Overseas Telecommunication 
Commission (OTC) HF transmission 
centre at Doonside, on the western 
fringe of Sydney. Officially opened 
around 1957, it marked the ultimate dis­
placement of AWA by OTC from inter­
national telecommunications. With an 
array of modern HF transmitters and a 
forest of console-switchable beam an­
tennas, the move rendered the Pennant 
Hills complex redundant.

A companion receiving centre was set 
up at Bringelly, on the southern out­
skirts of the city, supplementing the fa­
cilities at La Perouse.

At the time, the new equipment was 
about as far removed as it could be 
from the sparks and arcs, the coherers, 
the crystals and the Leyden jars that 
characterised the technology that 
greeted George Cookson when he first 
set foot in the transmitter hut at Pen­
nant Hills back around 1920.

Ironically, the HF equipment at 
Doonside is now itself ‘old hat’, with 
communication satellites in space and 
optical fibre cables in the offing. But 

this does not detract from the contribu­
tion that George Cookson made to that 
segment of evolving technology with 
which he was concerned. George died 
in 1962.

I am indebted to another AWA ex­
employee for the tribute and the truism: 

“We’ve heard a lot about the Fisks of 
this world who steered large oganisa- 
tions to commercial success. But they’d 
have gone nowhere if it hadn’t been for 
blokes like George Cookson, who kept 
the roadwheels turning!”

Thanks, Len, for the notes on which 
your father’s story was based. There has 
to be any number of other similar sto­
ries out there waiting to be told.

More on Fleming
To change the subject rather abrupt­

ly, I have to hand a letter from Alan 
March of North Turramurra, NSW, who 
was prompted by my article in the April 
1990 issue on Sir John Ambrose Flem­
ing to look up his name in an ancient 
Harmsworth Encyclopaedia, published 
in 1905. He was rewarded with a few 
more details of his then contemporary 
activities:

FLEMING, John Ambrose (1849). 
English electrical engineer, born at Lan­
caster. When the Edison Electric Com­
pany was formed, he was appointed their 
electrical engineer and superintended the 
introduction of electric lighting into Eng­
land. The erection of the present engi­
neering and electrical laboratory at Uni­
versity College, London, was due to him 
and he is now regarded as one of the 
first living experts on electrical matters.

He has published: ‘Short Lectures to 
Electrical Artisans’ (2nd ed. 1885); 'The 
Alternate Current Transformer’ (new ed. 
1903); ‘Electric Lamps and Electric 
Lighting’ (2nd ed. 1899); ‘Magnets and 
Electric Currents’ (1898); 'Handbook for 
Electrical Laboratory' (1901-3); ‘Waves 
and Ripples in Water, Air and Ether’ 
(1902).

Alan March says that Fleming does 
not get a mention in the section on elec­
tro-magnetic waves, and the only detec­
tors discussed are ‘Lodge’s small revolv­
ing metal wheel dipping into mercury’ 
and Fessenden’s use of the ’heating ac­
tion by leading the oscillating currents 
through a very fine wire or a fine thread 
of liquid’.

The encyclopaedia’s evaluation of 
wireless technology at the time was that 
‘the speed of working...is very inferior 
to the speed obtained with telegraph 
wire or cables. On this account, the 
method will be useful only for tempo­
rary installations, or places where cables 
are difficult to lay, such as the beds of
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WHIN I THINK BACK

that 'For signalling between ships, or 
between ships and shore, the method is 
unique'.

Interestingly, says Alan March, the 
Zeeman effect and the possibility of 
some physiological effects in the nerv­
ous system or the eye are mentioned. 
One would not expect the Zeeman ef­
fect to have been widely known at the 
time, but perhaps the award of the 
Nobel prize in 1904 for the discovery 
may have brought it to attention. I 
quote:

‘It would be a pity to lose sight of the 
early history of this fascinating and now 
pervasive technology. Your articles help 
to remind one of remarkable people 
and their early discoveries and I hope 
that you will continue to think back for 
many years to come’.

Thank you for your kind remarks, 
Alan, but whether F would ever have 
gotten around to the Zeeman effect is 
another matter. In fact, I even had to 
be reminded that the term had to do 
with the interaction of spectral rays and 
magnetic fields.

Ironically, the reminder - and the ex­
planation - came not from a modern 
textbook but from an old one that I 
bought last year because it summarised 
scientific thinking around the time that I 
was born. Called Scientific Ideas of 
Today, it was compiled by Charles R. 
Gibson FRSE and published in 1916.

Very briefly, the Zeeman effect was 
the title given to Professor Zeeman’s 
work in providing experimental verifica­
tion of a mathematically-based theory 
about ‘aether light’ developed by an­
other Dutch scientist H.A. Lorenz. Pos­
tulated in 1880, the theory was verified 
in 1896 - eight years ahead of the 
Nobel Award and nine years before the 
Harmsworth Encyclopaedia was pub­
lished.

Bourne organs
Yet another jump in time and topic 

brings us to the mention of organs, elec­
tronic and otherwise, in the December 
1989 issue. E.F. (Ted) Lloyd of Wind­
ways Engineering Services, in Sema­
phore Park, SA, writes to say that he 
and his wife Helen own what they be­
lieve to be the biggest organ that was 
completed by Alan Bourne of Newcas­
tle, NSW.

It was specially built, he says, in 1958 
for the famous ‘Franquin’ Magician In­
ternational, forming an essential part of 
the show and providing musical enter-

Beheved to be the largest Bourne organ ever built, this instrument is being 
rebuilt by Mr Ted Lloyd of Semaphore Park in SA. It was originally built for 
the magician-hypnotist ‘Franquin’, in 1958.

tainment in tours throughout Australia 
and New Zealand. Leading theatre or­
ganists played for what were commonly 
sell-out performances, including Penn 
Hughes, Ian Thomas, Alan Bourne 
himself (who played in WA) and Syd­
ney organist Ian Davies (for the last 
three years of the show).

According to Ian Davies, the organ 
was then sold to the illusionist The 
Great Levant, but was ultimately 
bought privately by a Lane Cove electri­
cal engineer in the early 1970s.

He played it until the keyboard note 
actions finally wore out. The keyboards 
were removed for re-building, but a 
serious road accident prevented the 
owner from completing the task. In­
stead, the somewhat historic instrument 
was offered for sale in the NSW Thea­
tre Organ Magazine ‘as is’.

“What a mess” said Ted, when he 
journeyed to Sydney in a pick-up truck 
to buy it. The console had been 
stripped, in preparation for a rc-polish; 
the new keyboards were unmounted 
and without contacts; the loudspeaker 
enclosures were in panel form and in­
complete.

A visit to Alan Bourne's workshop 
suggested that the instrument was num­
ber 11 of the 23 built, for which they 
were able to obtain a few pictures and 
diagrams. For the rest. Ted was largely 
on his own.

Back home in SA, serious re-building 
commenced in February 1988, occupy­
ing most weekends and many evenings 
after work. Two years later, the instru­
ment was nearing completion with new 
veneers, edge strips and trims to simu­
late the original finish.

The new keyboards were mounted on 
pivotted. folded steel channels for im­

proved accessibility, and fitted with 
Kimber-Allen gold plated contacts, wir­
ing looms and small PC boards to sim­
plify re-connection to the original out­
put banks. The pedal clavier was re­
built with extra contacts for additional 
voices.

A complete theatre-style bench was 
added, plus a new music rack and a 
theatre-style reading light. The loud­
speaker' enclosures had also been re­
built, each containing a new 1(M)W am­
plifier plus four 30cm woofers facing 
forwards and two 20cm mid-range at the 
top, reflected forward by the lift-up lids.

The organ has now reached the play­
ing stage, thanks in no small measure to 
the help and guidance of two friends 
identified only as Peter and John. It 
now boasts an electronic piano and harp 
on solo and pedal manuals and a 24V- 
operated 'toy counter' controlled by 
Wurlitzcr-type toe studs in the front 
rail.

Ted's plan is to see the restored 
'Bourne de Luxe' organ installed and 
featured as a full-scale entertainment in­
strument. in a suitable restaurant or 
winery convention area, "along with its 
history".

With that in view he adds: "Would 
any readers who have any information, 
copies of Franquin programs, or details 
of those or other existing Bourne organs 
please write to me". His address is:

Edward F. (Ted) Lloyd,
27 Fairford Terrace.
Semaphore Park. SA 5019.
He suggests that anyone who has or 

knows of similar early instruments 
should consider obtaining and restoring 
them to playing condition.

"They will find it a very rewarding 
pleasure". &
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SIEMENS

Launch 
into the 

future 
with Siemens 

semiconductors

Siemens is a world leader in 
semiconductors. Our new 16-bit SAB 
80C 166 microcontroller, for instance, 
sets new performance standards for 
embedded control applications. 
Advanced peripherals reduce CPU 
dependence - delivering very high 
performance interrupt handling and 
computational power. You can now 
incorporate embedded control 
functions previously impossible with 
microcontrollers.

Our semiconductor range also 
includes industry standard discrete 
semiconductors (small signal, 
SIPMOS, opto electronic and 
sensors) and ICs (entertainment, 
industrial/automotive, tele­
communications, microprocessors, 
microcontrollers, micro peripherals 
and micro computer systems). 
Naturally, our components are future­
proof, and backed by Siemens 
oroven reliability and technical

So why keep yourself grounded . . . 
when you can launch into the future 
with Siemens.

Siemens Ltd.
Melbourne: 544 Church Street, Richmond, Vic. 3121. 
Phone: (03) 420 7318. Fax. (03) 420 7275.
Sydney: 383 Pacific Highway, Artarmon. N.S.W. 2064.
Phone: (02) 436 8730 Fax: (02) 436 8644.
Wellington: Level 9. Marshall House, 
142-146 Wakefield Street, Wellington.
Phone: (4) 846 068. Fax: (4) 846 066.



Get into computing, with this 
complete ACER 500+ system
The ACER 500+ is made by one of the world’s largest 
and most experienced manufacturers of personal 
computers, and is 100% quality control tested to 
ensure top performance and reliability. It is designed 
to provide the most affordable starter system for 
serious home and business computing.
The ACER 500+ gives you both MGA and CGA video 
graphics support as standard, allowing you to run 
both colour or graphics software on the paper-white 
monitor without the need for expensive add-on 
boards or colour monitors. It also comes fitted with

both serial, parallel and games ports as standard, so 
that you can connect a printer and modem directly 
- again without any expensive adaptors. So whether 
you’re a beginner or a serious professional user, the 
ACER 500+ is a great starter system.
Features Include V20 processor with selectable 
4.77MHz or 8MHz clock speeds; a real time clock; full 
640K of memory; dual 5.25" disk drives; 8087-2 
co-processor socket; separate 84-key keyboard; 
MS-DOS operating system with GW-BASIC; and 12 
months warranty.

The ACER 500+ system pictured above includes computer (X-8061), paper-white 30cm monitor (X-2400), 9-pin 
135cps dot matrix printer (X-3225), Bit Blitzer 12E 300/300bps and 1200/1200bps communication modem 
(X-3306), and the Better Working Eight-in-One integrated software package (X-9402). These come complete with 
all interconnecting cables (X-8614, X-8007) plus a bonus box of 5.25" diskettes (X-3501), a printer stand

ONLYÿJÇÇÇ
(X-3814) and printer paper (X-1185), to produce a full 'ready to run’ system - for an amazingly low price:

UNBEATABLE VALUE!
The above system can be ordered from your nearest 
Dick Smith Electronics store or dealer, or ordered DIG MITH
direct by phoning (008) 22 6610. Sydney callers 
phone 888 2105, or fax (02) 805 1986. ELECTRONICS



THAT S RIGHT, by arrangement with Dick Smith Electronics
we have THREE of these superb ACER 500+ computer systems - each worth $iqq^ - tn 
won over the next three months by lucky Electronics Australia with ETI subscribers
Each system includes ACER 500+ computer (X-8061) 
fX°^T£ ™pin 135cPs dot printer
(X-3225), Bit Blitzer 12E 300/300bps and 1200/1200bps 
cahi1^^ modtem i*'3306)’ all necessary 
c^les. oPerating system, the ‘Better Working 
Eight-in-One integrated software package (X-9402) a 
bonus box of 5.25" DSDD diskettes, a printer stand 
$1995PaCk °f pnnter PQPer “ a package valued at

How do YOU hove a chance of winning one of these 
superb systems? It’s easy. Simply subscribe to 
Electronics Australia with ETI, or extend your current 
subscription for a further 12 months, between NOW 
and September 28, 1990. All new/renewing/extendinq 
subscriptions received during each month (July 
August and September) will be registered, and one 
lucky subscriber from each month’s group will win 
one of the three computer systems.

So subscribe, or renew/extend your subscription NOW!

ONLY $47 FOR 
12 MONTHS 
(12 ISSUES) incl. postage 

SAVE OVER 12%

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

BONUS: EVERYONE who subscribes, renews or extends 
will receive absolutely FREE this economy pencil blow torch 

great for heat shrink work, silver soldering, brazing, glass 
work, etc. It fits easily in the pocket and is powered by 
butane gas (the same as used in cigarette lighters, etc.). 
Incredibly handy and normally sells for $15.95 - but yours 
free!

NOT ONE, BOT THREE OF THESE 
SUPERB COMPUTERS TO RE WON!

BUT HURRY - THIS OFFER ENDS September 28, 1990!
To enter simply fill out the coupon attached and 
place it in the reply paid envelope supplied — if 
the coupon and the envelope are missing, send 
your name, address, phone number, cheque, 
money order or credit card details (card type, 
card number, expiry date and signature) to: Fed­
eral Publishing Company, Freepost No.4, P.O. 
Box 227, Waterloo NSW 2017. Any enquiries 
can be made by phoning (02) 693-6666. Un­
signed orders cannot be accepted. 

1. The competition is open only to Australian 
residents authorising a new/renewal subscription 
before last mail 28.09.90. Entries received after 
closing date will not be included. Employees of 
the Federal Publishing Company Pty Ltd and Dick 
Smith Electronics and their families are not eligi­
ble to enter. To be valid for drawing, the sub­

scription 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 227, Wa­
terloo NSW 2017.

3. Prizes are not transferrable or exchangeable 
and may not be converted to cash.

4. The judges decision is final and no corre­
spondence will be entered into.

5. Description of the competition and instruc­
tions on how to enter form a part of the competi­
tion conditions.

6. The competition commences on 25.06.90 
and closes with last mail on 28.09.90. The draw 
will take place in Sydney on 03.10.90 and the 
winners will be notified by telephone and letter. 
The winners will also be announced in The Aus­

tralian on 06.10.90 and a later issue of Electron­
ics Australia.

7. The prizes are: Three Acer 500+ computer 
systems - each valued at $1995 - total value 
$5985.00.

8. The promoter 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.



NEWS HIGHLIGHTS

Above: Dr John Teasdale examining 
the ball-tipped optical catheter.

An Australian pulsed-laser technique 
capable of clearing difficult blockages in 
arteries without major surgery, is being 
used in Australia for the first time.

Designed and manufactured by Aus­
tralian laser specialist company Laser 
Dynamics Ltd (LDL) the pulsed laser, 
called Ablatre, is being used to clear 
blockages in peripheral arteries with 
possible treatment of coronary arteries 
in the near future.

Pioneered by Dr Frank Cross of Mid­
dlesex Hospital London and Perth vas­
cular surgeon, Dr John Teasdale, the 
pulsed laser technique was performed 
on a number of patients at Perth’s Hol­
lywood Repatriation General Hospital.

AUSTRALIAN LASER CLEARS BLOCKED ARTERIES

According to Dr Teasdale, the advan­
tages of the pulsed laser over previous 
laser angioplasty techniques include less 
thermal damage to the artery wall and 
its ability to penetrate hard plaque in 
the arteries.

The Ablatre laser is a pulsed 
Nd:YAG (Neodymium-doped Yttrium 
Aluminium Garnet) laser system capa­
ble of delivering streams of high energy 
pulses. The wavelength involved is 
easily transmitted through optical fibres 
and the solid state system is very robust 
and reliable.

The fibre optic delivery systems have 

been designed with a fused ball on the 
end of the fibre. This virtually elimi­
nates problems of mechanical perfora­
tion of the artery wall. In addition, be­
cause the ball is not ‘added to’ the 
fibre, but is part of the fibre cone ma­
terial, the energy transmission to the ar­
terial plaque is superior to other de­
livery systems.

The laser pulses produce a high 
energy plasma at the surface of the fibre 
ball. This causes non-thermal destruc­
tion of the plaque in the artery, with 
the advantages associated with ‘cold’ 
laser treatments.

NEW CSIRO
LASER CENTRE

CSIRO Division of Manufacturing 
Technology has established an Industrial 
Laser Centre in Sydney to further pro­
mote the adoption of laser technology 
for materials processing by Australian 
industry. The Division recognises that 
industrial laser processing is an impor­
tant manufacturing technology which 
will play a major role in strengthening 
the competitive position of Australian 
industry in the future.

Dr Milan Brandt, the manager of the 
Centre, said that while there are many 
Centres of this kind overseas, this is the 
first for Australia and it will play a key 
role in providing the necessary support 
for industrial laser applications in Aus­
tralia. “The Centre will enable progres­

sive Australian companies to fully 
evaluate the widespread capabilities of 
laser processing technology and to keep 
abreast of their competitors”, said Dr 
Brandt.

The facilities of the Centre include a 
50W average power Nd:YAG laser and 
a 200W continuous wave CO2 laser and 
ancilliary CNC equipment. The Centre 
has also recently acquired a state-of-the- 
art high average power (500W) 
Nd:YAG laser combined with a three- 
axes fully integrated CNC system. In 
the near future the Centre is planning 
to acquire a high-power CO2 laser for 
processing a range of materials at high 
speeds. To evaluate the effects different 
laser processes and parameters have on 
materials the Centre has access to a 
wide range of metallurgical testing 
equipment.

Designed for use in clubs, this 
compact new EFTPOS cash dispenser 
from Sydney-based EFTech uses the 
Philips P6616 compact cash 
dispenser.

28 ELECTRONICS Australia, September 1990



PM UNVEILS ROBOT PRODUCTION PLANT PACKAGE TRIP TO

Ericsson Australia’s multi-million dol­
lar sophisticated robot production fa­
cility in Victoria has been opened by 
the Prime Minister, The Hon. R.J.L. 
Hawke, AC, MP.

Mr Hawke unveiled a placque and ac­
tivated the computers which control the 
$8-million Robotic Cell for the new Au­
tomated Electronics Production Plant 
for public telephone exchange equip­
ment, at Ericsson’s Broadmeadows 
headquarters. The Robotic Cell is part 
of a $66 million capital expansion pro­
gram being undertaken by Ericsson 
Australia to develop its international 
status as a world leader in telecommuni­
cations.

Ericsson Australia produces $500 mil­
lion worth of telecommunications equip­
ment per year for Australian and world 
markets and is the supplier of AXE 
digital telephone exchange equipment 
for the nation’s public and mobile tele­

phone systems.
The Robotic Cell consists of four in­

dependent, computer-linked robots 
capable of assembling and testing 
printed circuit boards (PCBs) for AXE 
telecommunications equipment.

The cell provides for flexible produc­
tion of a wide variety of different PCBs 
from a catalogue of components and 
parts. It performs tests as specified by 
designers and manufacturing engineers 
and continually enhances its own 
‘knowledge base’. Therefore, not only is 
it a ‘flexible’ manufacturing facility, but 
a complete ‘expert or learning machine’.

In operation, the Robotic Cell’s laser 
scanner reads bar codes which alert the 
controlling computer to the identity of 
the next board. The computer then in­
structs the robot arms to insert the cor­
rect components for that board. Sensors 
in the robot’s arm allows accurate place­
ment of components.

TAIWAN, H-K SHOWS
Martrad international and National 

Travel Australia are offering a compre­
hensive, cost effective travel package to 
allow Australians to attend this year’s 
Taipei International Electronics Show 
(October 6-12) and the Hong Kong In­
ternational Electronics Fair (October 
12-15).

The Taiwan show is expected to have 
over 2000 booths covering consumer 
electronics, computers and peripherals, 
communications and telecomms, compo­
nents and instruments. It will be almost 
certainly the largest trade show ever 
held in Taiwan. Similarly over 21,000 
international buyers are expected to at­
tend the Hong Kong fair, with a similar 
range of products.

The travel package on offer includes 
air fares, first-class hotel accommoda­
tion close to the trade centres, transfers, 
show information, pre-registrations and 
more. Further details from Martrad In­
ternational, PO Box 870, Toowong 4066 
or phone (07) 870 7124.

AEDC COURSES
The Australian Electronics Develop­

ment Centre in Broadmeadows, Victo­
ria, has released details of its courses 
for the remainder of 1990. Opened by 
Senator John Button in November 1989, 
the Centre is a non-profit organisation 
committed to making the Australian 
electronics industry internationally com­
petitive.

Currently the Centre offers four 
major workshop programmes: Elec­
tronic Product Development (EPD), 
Printed Board Assembly Technology 
(PBAT), Total Quality Management 
(TQM) and Designing for Surface 
Mount (DSMT). All courses are nor­
mally conducted from 9am to 5pm on 
weekdays.

Remaining EPD courses for Î990 will 
run September 10-12, October 1-3 and 
October 29-31; TQM courses will run 
September 24-27, November 12-15 and 
December 3-6; PBAT courses will run 
September 17-21, October 15-19 and 
November 19-23; and DSMT courses 
will run September 4-5, October 22-23 
and November 27-28. Fees for two-day 
courses are $450, with three-day course 
$675, four-day courses $850 and five- 
day courses $975; the fees include 
course materials and lunches.

Further details are available from 
AEDC, cnr Riggall and Maldon Streets, 
Broadmeadows 3047 or phone (03) 
302 1422.
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BIG ORDER FOR 
250MHZ DDS CHIPS

FIBRE-OPTIC
LINKS FOR SECV

In a contract worth over $800,000, 
MM Cables has supplied 115km of 12- 
fibre aerial optical fibre cable and 10km

IBM EXPANDING WANGARATTA PLANT
IBM Australia has announced plans 

to further expand its manufacturing 
plant in Wangaratta, Victoria, lifting i*s 
export earnings to more than $300 mil­
lion annually.

As part of the expansion the plant 
will be manufacturing the RISC 
System/6000, a family of AIX-based 
high performance workstations and net­

of 12-fibre underground optical fibre 
cable to the State Electricity Commis­
sion of Victoria (SECV).

Forming the first phase of the largest 
power system fibre optic project in Aus­
tralia, the cable is to provide a 1920- 
channel communications link between 
the SECV System Control Centre and 
head office in Melbourne, and its brown 
coal power generation base in the La­
trobe Valley.

The optic fibre cable will be aerial all 
of the way, except for the entries into 
the terminal and the sub-stations. For 
aesthetic and environmental reasons the 
cable will be laid underground for the 
last section before each terminal.

The fibre optic communications net­
work will eventually replace copper 
cables throughout the entire State of 
Victoria.

work servers. Full production of these 
machines will be phased in during early 
1991, with the machines being exported 
to Japan, South Korea, China, New 
Zealand and South-East Asian coun­
tries.

The expansion of the Wangaratta 
plant will mean a significant increase in 
its employment of qualified staff.

Gallium arsenide chip maker GigaBit 
Logic, of Newbury Park in California 
has just signed a US$1.1 million order 
with Sciteq Electronics of San Diego, to 
supply direct frequency synthesis chip­
sets capable of outputs up to 250MHz.

The chipsets include GigaBit’s 10G103 
1GHz 32-bit accumulator chip and its 
14G048 512 x 8-bit ROM, which form 
the heart of the DDS systems.

DDS technology has become the cor­
nerstone of many new signal generation 
systems. Sciteq has developed its ADS-2 
product line based on GigaBit’s synthe­
siser chips, taking advantage of the fact 
that the GaAs devices are designed for 
easy interfacing to silicon DACs.

NEWS BRIEFS
• Canon Australia has established a research and development company, 
Canon Information Systems Research Australia, located at North Ryde, NSW 
Mike Wilson, previously MD of Dick Smith Electronics and then Data Terminal Sys­
tems has been appointed as Canon's NSW State Manager.
• Adelaide’s Electronics 90 Conference and Exhibition will be held from Octo­
ber 2-4, 1990 at the Regency College of TAFE. For further information contact 
Phillip Styles Exhibition Services, 4 Lovell Court, Clarence Gardens 5039 or phone 
(08) 371 1700.
• To complement its Perth operation, Quiptek has opened a Melbourne office. 
The address is Suite 66, Sandbelt Motel, 630/646 South Road, Moorabin 3189 or 
phone (03) 532 1328.
• Tony Cooper has been appointed as the Northern regional Manager for the 
Semiconductor Division of Texas Instruments
• US Company VLSI Technology has appointed the George Brown Group to 
represent it in the Australian and New Zealand market places.
• Mr Aiji Harada has been appointed as the new Managing Director of NEC 
Australia He was the Senior Vice President of NEC America and is an acknowl­
edged authority on microwave communication systems and Japanese-American 
business/technology relations.
• Crusader Electronic Components has been appointed the agent for three 
more companies: BKC International Electronics of USA, maker of germanium and 
silicon diodes; Fenwal Electronics of USA, thermistor product manufacturer; and 
Arcotronics of Italy for its power capacitors. The address is 73-81 Princes High­
way, St Peters 2044.
• Italian broadcast antenna manufacturer Sistemi Radio (SIRA) has appointed 
Vicom Group of 4 Meaden Street, South Melbourne 3205 as its Australian repre­
sentative.

CHALLENGE TO
TAPE LEVY

The Australian Tape Manufacturers’ 
Association has issued a High Court 
Writ, which claims that the provisions 
of the 1989 Copyright Amendment Act 
introducing a scheme for imposing a 
royalty on blank audio cassettes are un­
constitutional. According to ATMA’s 
secretary Ian Prosser, his organisation 
took the step after receiving legal advice 
that the scheme was beyond the legisla­
tive power of the Commonwealth Par­
liament, and is not supported by Section 
51 of the Constitution.

Although the amount of the levy has 
not yet been fixed, the ATMA also 
claims that it will be both an unreason­
able and unnecessary impost on the 
consumer. Unreasonable because of the 
way wholesale levies almost double by 
the time they are passed on to the con­
sumer, and unnecessary because the 
ATMA says there are alternatives to 
royalty schemes, which do not require 
legislation.

30 ELECTRONICS Australia, September 1990



RAMTRON & NMBS
FORM JOINT COMPANY

In a move that further establishes 
Ramtron as a major force in the devel­
opment of advanced semiconductor 
memory devices, Ramtron Australia has 
announced a broad expansion of its US 
subsidiary’s strategic alliance with NMB 
Semiconductors of Japan.

Ramtron Corporation and NMBS 
have jointly formed a separate company 
to design and develop advanced genera­
tions of high-speed DRAMs with densi­
ties of 16-megabits and above, as well 
as other speciality memory products for 
use in a new generation of advanced 
personal computers, workstations and 
digital television. The joint venture 
company’s design group is the same 
team that designed the world’s first 40 
nanosecond 4-megabit CMOS DRAM.

The new venture, which began opera­
tions on July 1 will service as a re­
search, design and development re­
source for both Ramtron and NMBS. 
The President of the new company is 
Sheffield Eaton, former DRAM Design 
Manager of Ramtron Corporation. The 
Chairman of the Board is Shosuke Sino- 
da, also Executive Vice President of 
NMBS.

JAPAN EXPANDS
IMPORT PROGRAMS

Japan has introduced comprehensive 
new measures to encourage imports, 
and according to Mr Yashuhiro Tashiro 
the managing director of Japan’s Exter­
nal Trade Organisation (JETRO) Syd­
ney office, this offers an excellent op­
portunity for Australian exporters to 
target the lucrative Japanese market.

The new import expansion program is 
apparently designed to mirror previous 
export-oriented programs. It includes 
elimination of import tariffs on a further 
1004 manufactured items, and reduction 
of tariffs on others. Almost all machin­
ery can now enter Japan duty free.

Other measures include tax incentives 
for Japanese manufacturers who lift 
their levels of qualified imports, an in­
creased budget for promotion of im­
ported goods (to A$130 million), and 
expansion of the low interest rate loan 
program to encourage importing - in­
cluding loans to overseas companies.

Further details of the new program 
are available from JETRO, which can 
also offer information, advice and 
practical assistance to firms interested in 
importing to Japan. Contact JETRO, 
Level 19, Gateway, 1 Macquarie Place, 
Sydney 2000 or phone (02) 241 1181.

A parallel processor chip claimed to be the world's largest is shown here 
under test at Brunel University in West London. Developed by Professor Mike 
Lea and his team, the chip uses wafer-scale integration. It measures 97.5 x 
91mm, and contains 6480 parallel processors (8.43 million transistors).

MISttK DEVELOPS CHIP 
FOR DESKTOP SUPERCOMPUTERS

An Australian designed processor 
using custom-designed integrated cir­
cuits is expected to give personal desk­
top workstations performance approach­
ing that of today’s supercomputers.

The processor, called the Systolic 
Configurable Array Processor (scap) is 
being designed for the Australian De­
partment of Defence by Adelaide-based 
Austek Microsystems. The SCAP is ex­
pected to give Sun’s SPARCstation 
workstations peak speeds of 200 million 
floating point operations per second 
(200 megaflops).

Instead of a single processing chip, 
the SCAP processor will attack a 
mathematical problem with an array of 
processors, called ‘processing elements’. 
Instead of dealing with single vectors se­
quentially, it performs calculations on 
systems of vectors, or matrices, simulta­
neously.

Conceived by Defence Department 
mathematician Pat Clarke and engineer 
Warren Marwood, the SCAP is based 
on theories they have developed on chip 
stacking, which allow processing power 
to be incrementally added to a process­
ing array.

Clarke explained, “very complex 
scientific calculations require immense 
computing power. The implications of 
chip stacking are that supercomputers 
can be further miniaturised. Calcula- I 

tions for weather forecasting and aero­
dynamic analysis could be done with a 
desktop workstation, rather than a su­
percomputer.”

As part of the $1.2 million contract, 
Austek will design an array of 256 pro­
cessing elements, implements as a cus­
tom array of stacked processors. Austek 
will also develop data controller chips to 
handle data flow into and out of the 
processing element array.

^mESimoioG^

PCB LAYOUT DESIGNS

* Designs made from netlists 
or schematics

All stages of PCB design

* Prompt service

* Competitive rates

Specialising in Protel-Autorax

1 2 Kialoa Crt, Taylors Lakes. 
VIC 3038

LES SZERDA (03) 390-2167
READER INFO No. 49



008 33 5757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS’

MEMORY

"NEW

• PlugDB25 CONNECTOR

MU65 0-1 OOuA $16.95
$16.95

8087 CHIPS

$4.95

$99A10452.

$2.00

cat $2.50

$2.95

D TYPE IDC SOCKETS
OE9S

P12167

2851 240V 12-6V CT 250mA
CatM12851

FLASHING L^DS10+ 100*
10+1-9

$1.10 $1.00$94.95X15700.

2SJ49
2SJ56
2SK134
2SK176

IDC CENTRONICS 36 
WAY PLUG & SOCKET

$7.50 
$10.00
$6.90 
$9.50

Rechargers! 
Size Desc.

• DA15S 
P12169

• DB25S 
P12171

MU45 0-1mA $12.50 
MU45 50/50uA $12.50 
MU45 0-1 OOuA $12.50

10+ 
$7.00 
$9.50 
$6.50 
$8.90

.. $12.95

$9.95

25 pin socket
$3.95 $3.50 $2.95

P12200
I« 100.

Normally.

ONLY....

$4.95 $4.50

BNC 
SOLDERLESS 

TWIST ON PLUG
19 1099 100.

P10531 $2 50 $2 25 $2 00

BNC MALE PLUG
1 9 10 99 100.

P10514 $2.50 $2.25 $1.50

CANNON TYPE 3 
PIN LINE FEMALE

1-9 10+ 100+
P10O64 $4.50 $4.20 $3 20

BNC PANEL 
SOCKET

19 10 99 100.
P10516 $2 50 $2 25 $1.50

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

$3.95 $3.00 $2.95

• Socket pi 2201 
1-9 10+ 100.

$3.95 $3.00 $2.95

9 pin socket 
1-9 10* 100*

$2.95 $2.50 $2.00

15 pin socket
$3.50 $3.00 $2.50

NICADS
Save a fortune on expensive 
throw away batteries with 
these quality Nicads andCANNON TYPE 3 

PIN CHASSIS 
FEMALE

1-9 10+ 100+
P10966 $5.95 $5.50 $4.00

A A 450m AH $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

1Í
TOGGLE SWITCHES
S11010 D.P.O.T $0.90 $0.80

S11020 D.P.D.T $1.10 $1.00
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S AUSTRALIA'S CHEAPEST DISKS
EXPANDED DYNAMIC 

RAM RANGE"

NO BRAND DISKS VERBATIM DISKS
Now you can buy absolute top quality disks that are also the cheapest In 
Australia! They even come with a lifetime warranty, which Indicates the quality 
ot these disks. So why pey 2- 3 times the price for the same quality ? 
Packs of 10. DS DO without boxes, or brand names but just the white Jacket
and Index label.( 5 1'4" dH

5 1/4" DS/DD
5 1/4"DS/HD
3 1/2"DS/DD
3 1/2 "DS/HD

protects.)
(ALL PRICES PER 10 DISKS)

10+ 50+
$5.20 $4.90 $4.80 
$12.50 $11.50 $11.00
$12.50 $11.50 $10.75
$32.50 $29.50 $29.00

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

CANNON TYPE 3 
PIN LINE MALE

1-9 10+ 100+
PI0060 $475 $3.90 $3.00

BNC CRIMP PLUG
1 9 10 99 100.

P10S30 $2 95 $2 75 $2.00

CANNON TYPE 3 
PIN CHASSIS 

MALE
1-9 10. 100»

P10962 S19S 93.S0 S2 A0

100+ 
$4.60 
$9.80 
$9.80 
$28.50

500* 
$4.50 
$9.50 
$9.50 
$27.50

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

ULTRASONIC 
TRANDUCERS

Designed to transmit at 
40kHz (L 19990) and 
recieve at 40 kHz 
(L 19991)with upto 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
L19990....

Receiver

L19991.. $4.95

RS232 BREAK OUT 
BOX

A Simple way of 
monitoring RS232 
interface lead activity 
Interface powered pocket 
size for circut testing , 
monitoring and patching. 
10 signal LEDS and 2 
spares 24 switches 
enables you to break out 
circuts or reconfigure 
and patch any or all the 
24 active positions.

SPECS. 
Connections: DB25 plug 
on 80mm ribbon cable 
and DB25 socket 
Indications: Tricolour Leds 
for TD RD RTS CTS DSR 
CD TC RC DTR (E) TC 
Jumper wires: 20 tinned 

end pieces
Power: interface power 
Dimmensions:
85 x95 x30m m

(ALL PRICES PER BOX OF 10 DISKS)

DESCRIPTION 1-9 BOXES 10* BOXES

3 1/2"SS/DD $37.95 $35.95
3 1/2"DS/DD $28.95 $26.95
31/2"DS/HD $54.50 $51.50
5 1/4"SS/DD $20.95 $18.75
51/4"DS/DD $24.95 $19.95
5 1/4"DS/4D $75.95 $70.95
51/4"DS/HD $25.95 $24.95

SPECIALS
P10885 DE9S $1.00 $ 0.70
P10890 DA15P $1.00 $0.70
P10891 DA15S $1.00 $0.70
P10892 DA15C $1.00 $0.80
P10894 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

P10884 DE9P $1.00 $0.80

PANEL METERS
GALORE

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

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

QUALITY 3MM LEDS
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

QUALITY 5MM LEDS
Z10150(R) ....$0.10 $0.09 $0.08
Z10151(G) ....$0.15 $0.12 $0.10
Z10152(Y) ....$0.15 $0.12 $0.10

WE HAVE OVER 6

4164-10
4464- 10
4464- 08
41256- 10
41256- 08 
44256-10
44256- 08 
1M- 10
1M- 08

(64K X 1) 
(4 X 64K) 
(4 X 64K) 
(256K X 1) 
(256K X 1) 
(256K X 4) 
(256K X 4) 
(1M X 1) 
(1M X 1)

1-9 10+
1M/B 80 NS $24.95 $22.95
4164-15 $4.95 $4.50
4164-12 $5.95 $5.50
41256-15 $7.50 $7.00
41256-12 $8.50 $8.00
41256-10 $9.50 $9.00

41256-08 $9.90 $9.50

Q10500 
Q10502
Q10504 
010510
Q10518 
Q10520 
Q10525 
010530
Q10533 
Q10535
Q10538 
Q10540 
Q10550 
Q10560

MU45 0-5A 
MU45 0-1A
MU45 0-1A
MU45 0-20V 
MU52E 0-1A 
MU52E 0-5A
MU45 VUP 
MU65 0-50uA 
MU65 0-1 mA

I MU650-20V

MOSFET
SPECIALS

$12.50 
$12.50 
$12.50 
$12.50 
$14.50 
$14.95 
$14.95 
$16.95 
$16.95

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
P10587 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

8087-3 (
8087-2
8087-1
80287-6
80287-8 
80287-10
80287- 12 
80387-16 
80387-20 
80387-25

(4.77MHZ)
(8MHZ)

(10MHZ)
(6MHZ)
(8MHZ)

(10MHZ)
> (12MHZ)

(16MHZ)
(20MHZ)
(25MHZ)

D TYPE IDC PLUGS
1-9 10+ l00<

$175 
$265 
$395 
$295
$395 
$495
$695 
$795
$895 

$1,095

- DE9P » P«n plug 
P12166 $2.95 $2.50 
• DA15P I5pinplug 
P12168 $3.50 $3.00
• DB25P 25 pin plufl 
P12170 $3.95 $3.50

red 5mm 
Z10159

DATA TRANSFËR
SWITCHES

If you have 2 or 4 compatable 
devices that need to share a 
third or fifth, then these 
inexpencivedata tranter 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

ECONOMY 
TRANSFORMERS

1-9
2155 240V 6-15V 1A 
Cat M12155 $8.95
2156 240V 6-15VA2 
Cat M12156 $13.95
2840 240V 9VCT 
Cat M12840 $4.95

POSTAGE RATES

UTILITY BOXES
Plastic boxes with aluminium 

tops and available in four 
sizes. Very popular for

10+

$7.95

$12.95

$3.95

$4.95 
$5.50
$5.95 
$4.50
$4.95 
$14.95
$15.95 
$14.95 
$15.95

10+
$4.50
$4.95
$5.50
$3.95
$4.50
$13.95
$14.95
$13.95
$14.95

10W HORN 
SPEAKERS)

White durable plastic. 8 ohms

Cat. C12010 Normally $11.95

ONLY $9.95

projects and very 
economical!

H10101 150x90x50mm
H10102 195x113x60mm
H10103 130x68x41 mm
H10105 83x54x28mm
H10110 120x65x38mm
H10112 120x65x38mm
(Metal Top)

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

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

ROD IRVING 
ELECTRONICS

MELBOURNE: 
48 ABeckett St, 

Phone: (03) 663 6151 
NORTHCOTE: 

425 HighSt.Melb 
Phone: (03) 489 8866 

SYDNEY: 
74 Parramatta Rd, 
Stanmore.. NSW. 

Phone: (02) 519 3134
MAIL ORDER 

56 Renver Rd. 
Phone: (03) 543 7877 

Fax: (03) 543 2648 
Errors & Ommisions Excepted

MAIL ORDER & 
CORRESPONDENCE: 
PO Box 620. CLAYTON 3168 
Order Hotline 008 33 5757 
(Toll free, strictly orders only)

$1-$9.99 
$10- $24.99 
$25- $49.99 
$50- $99.99 
$100-$199 
$200-$500
$500 PLUS

basic postage only

$3.00 
$3.50 
$4.50 
$6.00 
$6.00 
FREE 
FREE
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RITRONICS WHOLESALE 
56 Renver Rd. Clayton 
Ph (03)543 2165 (3 lines)

ITEMS AVAILABLE!



C21065 $12.95

C21083. $64.95

C21055 .$49.95

$84.75

SAVE ON COMPUTER ACCESSORIES

P.C ACCESSORIES

• YU - E21B 
C21081..

C21066 $14.95

.$14.95C21087. .$39.95C21062 $245

O

LU

O

LU

o

LU

NEW MODEMS

O

LU

O

LU 
LU

INCLUDES 
FREE 
SOFTWARE! 
PC PAINTBRUSH 
& IMAGE TOOL

4 PORT SERIAL.
VGA 256K...........

I VGA 512K...........

THE XITEL XM-12E MODEM
The XM-12E it designed for 
application* that require high apeed, 
full duplex data communicatione euch 
aa data base acceea, file tranafer and

..$89 
$199 
$299

.................................................$249

BBM 1234E
• Auto V21, V22, V23, V22bi*
- Bell 103 212A
• Async/Synchronoue External 
.................................................$499

MONITOR MOVER ARM
Position your monitor exactly 
where you want it! Place your 
monitor in an ideal working 
position, or out of your way 
when you're not using it. 
Maximise desk space!
• Solid steel structure . Desk cl 3cm-7.5cm
■ Height adjustment by knob. Maximum |Oad 50kg 
(3cm-27cm)
Span 33cm
Tray 30cm (tilting +/-15 ) C21079.

DUST COVER
Keep your computer and 
accessories free of dust and 
grime while not in use
XT* Cover Set

.$159

KEYBOARD 
ACCESSORIES

en
LU

oô 
en

LU 
Q

AT* Cover Set 
C21068....................$16.95

HS-3000

HANDY SCANNER

• WIDE 4.13“ (105mm) scan width
• 100'200/300/400 switchable 

DPI reeolution
• Four encoding modes: B W and three 

half-tone patterns.
• Thirty-two shades of grey
• Built-in scanner view window for 

accurate ecanner placement
•• Yellow-green LED acan light
• Visible LED light to monitor 

sesnning speed
• Bundled with ZSoft's PC Paintbrush 

Plus, DFl's Scsn Utility snd 
Imsge Tools

• Database snd high-level 
Isngusge support

■ Support for over 150 prlntsrsplotlers
■ Support for over 225 displsy sdsptor«
.................................................$389

KEYBOARD SLIDE- 
AWAY

Slide your keyboard neatly away 
when not in use. Gives you 
more desk space. Securely 
holds any keyboard, wide or 
narrow.

KEYBOARD STORAGE
DRAWER

Stores keyboard under the PC 
or monitor conveniently out of 
the way. Fits PC/AT keyboard or 
2 3/4"(H) x 22 1/4"(W) x 9 1/2"(D)

MAGIC STAGE
A wortdng bench for your Mouse.
•High quality ABS plastic and 
anti-static rubberised top
•Stationary holder
•Includes pull-out shell for 
Mouse

•Dimensions: 280 x 260 x 25mm
• Fits .over keyboard
C21080. $22.95

PRINTERS

LX 400........................
LO 400........................
LX-850.......................
LO-850........................
LQ-1050......................  
NXtOOO......................  
SUPER 5 KXP 1081... 
PANASONIC 24 PIN.. 
STAR NX2410............

...$349 
.$595
$495 

....$995 

.$1.295 

. $475
..$369 

...$775 

...$970

GRIP CLIP COPY 
HOLDER

PRINTER STAND
“AUSTRALIAN MADE"

• Restores order to your work 
area

• Conveniently stacks paper 
printout in document tray 
automatically

• Made of plastic coated steel
* Suitable for most printers
* Excellent value at this price

DELUXE 
PRINTER STAND

Restores order to your work area 
without occupying extra space 
Feeds and refolds paper under the 
printer automatically 
Adjustable paper deflectors to 
ensure smooth flow of paper 
Made of moulded plastic 
Suitable for most printers

C21058 80 column $79.95
STAR 2410 PRINTER

47 CPS letter quality Pica
24 Pin letter quality 
142 CPS Draft Pica

• 80 COLUMN
C21054.....
• 132 COLUMN
C21056.......

.$129

$29 
$59

GAMES............
AT S/P GAMES 
4 WAY FDD CONT. 
(360-1.44M).............  
2 WAY FDD CONT. 
(360-1.44M).... 
CLOCK CARD

$24.95

$34.95

ENCLOSED PRINTER 
STAND

• Transparent cover makes it 
easy to check on paper supply

• Paper can be fed from the 
centre or the rear according to 
the design of the printer 
Removable drawer which 
allows paper to be changed 
without moving the printer

■ Retractable rear basket makes 
print-out collection fast and 
convenient

* Suitable for most printers

$41

$69

C21001.................
■15x11" 2500 Sheets
C21012

COMPUTER PAPER
Quality paper at a low price! 
• 60 gsm bond paper 
• 11 x 9 1/2" 2000 Sheets

.$80 

.$39

.439

..$39

.$245 

...$29
$149

C22046. .$995

VGA SYSTEM 
SPECIAL

Keylink) aa well aa direct 
communicatione end other CCITT end 
Bell system*.
KEY FEATURES:
• 1200 bps Aeynchronoue 

(CCITT V.22 B(ll) or Bell 212A)
• 300 bpe Aeynchronoue 

(CCITT V.21 or Bell 103)
* Full Duplex data communication* 

on • standard Telecom PSTN 2 
wire circuit

• Auto-Dial, Auto-Answer end 
Auto-Disconnect (CCITT V.25 or Bell)

• Automstic data rate eelection in both 
Originate end Auto-Answer modee

• Compatible with the Industry 
Standard Hayee AT* Command Set

• Tone or Pulee Dialling with 
Call Progreea Monitoring and 
Internal Speaker

MAGIC STAGE
A working bench for your Mouse. 
«High quality ABS plastic and 
anti-static rubberised top 
«Stationary holder
•Includes pull-out shelf for 

Mouse
•Dimensions: 280 x 260 x 25mm 
• Fits over keyboard

VOICE MAIL...........  
PRINTER CARD.....  
EGA CARD..............
2 WAY FDD CONT. 
(360K)................. .....
RS232 SERIAL/ 
CARD......... -........ . RIPPER STRIPPER

Remove ugly paper feed edges 
quickly and cleanly with this 
simple little gadget
C21085 .$14.95

C21080 $24.95

MINI VACUUM 
CLEANER

Use it to clean:
• Computer keyboards
• Printers
• Video recorders
• Computer circuit boards

RS232/ SERIAL/
CLOCK................ .$49
MONO/ COLOUR CARD...$96
MULTI I/O......... 
512K RAM........
DIAGNOSTIC... 
TTL/ PRINTER.

.......$99 

.......$59

.... $750 
..... $89

COPY HOLDER 
(YU-H32) 

Adjustable arms allows 
easy positioning 
Copy area 9 1/2" x 11" 
Sliding line guide

* Clamp mounting

BABY AT* 
COMPATIBLE 
COMPUTER! 

2M/B RAM $1,695 
• Final assembling and teating 

in Australia!
• 4 MByte Main Board. 2 M/Byta 
fitted

* Switchable 8/10/12 MHz 
• 12 MByle Floppy Dlak Drive 
• 80286 CPU
• Colour Graphics Display Card 
- 8 Slots
• Floppy & Hsrd Disk Controller 
• Printer Card and RS232
• Keyboard
• 200W Power Supply
• Manual
• 6 Months Warranty
• Size: 
360(W) x 175(H) x 405(D)mm 

. Includes VGA monitor 
With 20 M/Byta Hard Dlak $2195 
With 40 M/Byle V.C. H.D $2495 
With 80 MByle Hard Disk.$2,795

MOUSE MAT
A quality mouse mat for accurate 
and comfortable tracking 
Anti-static 
265 x 225mm

C21075 $9.95

MIDI INTERFACE CARD 
- DS/401

The MIDI DS-401 Card is the PC 
standard MIDI interface that 
runs most popular PC music 
programs for sequencing, 
recording, composing, music 
printing, patch editing, music 
instruction and many other 
applications.
X18164

BARGAINS BARGAINS BARGAINS BARGAINS
C



ROD IRVING ELECTRONICS
MASSIVE SNAP UP THESE BARGAINS 

BEFORE WE RUN OUT !!!
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DIGITAL MULTI METER HC- 3500T

$79.95'013010. •RRP$1t
RRP $1£ $99.00

ANALOGUE/DIGITAL MULTI METER

Q13040.

CONTINUITY TEST, DIODE TEST,

.RRP$UaS5' $99.95

■RRP$1iS^$ $89.95Q91540. Q12105 RRP £ $695

DATA HOLD.
Q13030.........

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

CRT: 150MM RECTANGULAR
DC: DC TO 20MHz
AC: AC TO 20MHz
CH1, CH2, ADD, DUAL, AUTO AND NORM 
TRIGGERED POSITIVE AND NEGATIVE 
CONTINUOUSLY VARIABLE.

HC- 5050DB 3 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC 
DC VOLTAGE: 0- 1000V fX.
DC CURRENT: 0-10A <1^
AC VOLTAGE: 0- 750V ÇCN1 
AC CURRENT: 0- 10A (. AÖ
RESISTANCE: 0- 20M OHMS ) * 
DC AC RMS: -45dB -+50dB
TEMPERATURE: - 20C- 1200C
AC FREQ SPREAD: 50Hz -2KHz 
CONTINUITY TEST, DIODE TEST 
Q13020...............................................

DC VOLTAGE: 0-1000V g 
DC CURRENT: 0-10A
AC VOLTAGE: 0- 750V &
AC CURRENT: 0- 10A
RESISTANCE: 0- 20M OHMS

20 MHz DUAL TRACE 
MODEL OS-620 >

DIGITAL MULTI METER HC- 4510
DISPLAY: 4 1/2 DIGIT j
BASIC ACCURACY: 0.5% DC V /

DISPLAY: 3 1/2 DIGIT
BASIC ACCURACY: 0.5% DC
DC VOLTAGE: 0- 1000V
DC CURRENT: 0- 20A fJ Ç 
AC VOLTAGE: 0-750V X ’4
AC CURRENT: 0- 20A < a-,
RESISTANCE: 0-20M OHMS X ^-5/ 
TEMPERATURE: - 20C- 1200C 
CONTINUITY TEST, DIODE TEST 
TEMPERATURE, CAPACITANCE 
FREQUENCY, hfe TEST, DATA HOLD. 
Q13000................................................

RRP $95*35" $69.95

LOGIC PROBE A
(LP - 2800) Q

USEFUL FOR TTL AND CMOS. U £---
HIGH AND LOW INDICATORS. 9 Q
PULSE MEMORY.
FOR THE HOBBYIST OR G ¿ud jH / 
SERIOUS TECHNICIAN FOR L $‘ALT U /
TRACING THOSE HARD TO AND \ /
FAULTS ON LOGIC BOARDS. I
Q11272................................... RRP_$2©?S5^$19.95

DIGITAL MULTI METER 3530
3 1/2 DIGIT 10 AMP

DC VOLTAGE: 0- 1000V »jV,
DC CURRENT: 0-10A X G
AC VOLTAGE: 0-700V Ç t+Q A
AC CURRENT: 0-10A K
RESISTANCE: 0- 20M OHMS
CONTINUITY TEST, DIODE TEST

DIGITAL MULTI METER HC- 501OEC
DISPLAY: 3 1/2 DIGIT J|
BASIC ACCURACY: 0.5% DC Ki

DIGITAL MULTI METER HC- 889.
DISPLAY: 31/2 DIGIT fl/Vs /
DC VOLTAGE: 0-1000V A* Z /
DC CURRENT: 0-10A x
AC VOLTAGE: 0-750V ~ X If
AC CURRENT: 0-10A A H /%
RESISTANCE: 0-20M OHMS . Y'vi; / +
CONTINUITY TEST, DIODE TEST, V / 
DATA HOLD, TR HFE GAIN, // A. c
AUTO RANGE DMM WITH BAR GRAPH. //¿^ (5

TEST 
EQUIPMENT 

SALE !
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IT'S NEW SAVE ENERGY 
SAVE YOUR 

PLANET !

TOUCH MOUSE
A STATIONARY BREAK 

THROUGH !!!
Now you can use your 
fingers instead of your 
mouse.
MODELS: ATM-110 Touch 
Mouse for IBM PC/ XT/ AT 
and compatible's, 
Operates under Microsoft 
l mouse system mode.
FEATURES:

User's finger movements 
on the 58 X 48mm 
front panel of the touch 
mouse control the on­
screen cursor movement.
With no ball, the touch 

mouse requires 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, the touch mouse 
saves on desk space.

S14049 7W BC...$34.95
S14051 11W BC..$34.95
S14052 15W BC..$34.45

X19960. .$149.00

AUSTRALIA'S 
CHEAPEST 

PRINTER
MICROLINE 172

Compact, reliable 
economical. This OKI 
dot matrix printer is a 
great investment for the 
office or home. The 
Microline 172 fits 
anywhere you need it, 
and OKI's exclusive 
bottom line feed helps 
improve your workflow. 
180 CPS printer 
NLQ30 CPS

YOU WONT FIND IT 
CHEAPER!

only..... $249

ENCLOSED 
PRINTER STAND 
Transparent cover 
makes it easy to check 
on paper supply. 
Paper can be fed from 
the centre or the rear 
according to the design 
of the printer. 
Removable drawer wich 
allows paper to be 
changed without moving 
the printer.

Retractable rear basket 
makes print out 
collection fast and 
convenient.

Suitable for most 
printers

C21055........................ $29.95

FAX SWITCH
Lets you connect a 

normal telephone hand 
set and a fax to the same 
telephone line

Detects whether an 
incoming call is for the fax 
or for the phone and auto­
matically switches it 
through to the correct 
unit.

It also automatically 
switches when you pick 
up the phone or use the 
fax machine to make an 
out going call or fax.

Lets you overide the 
automatic switching and 
connect the line to either 
the phone or the fax as 
you wish.

It is protected against 
lightning strikes- your Fax 
Switch has built in 
protection against power 
surges, created by 
lightning striking 
telephone lines.
X19090...........................$289

AIR IONS
GENERATOR

No need for air freshners 
with our Negative Air Ions 
Generator.
Just plug it into the cars 
cigarette lighter and it 
releases negative air ions 
into the vehicle....making 
a fresh driving environ­
ment.
Odors , smoke and dust 
are eliminated and a fresh 
feeling prevails. The 
product is also good for 
the 
respiratory and blood

S14053 12W BC..$42.95
S14054 18W BC..$44.95

Why not save money by 
cutting your energy 
costs down by 80% ?

Each Fluro globe 
produces 5 times the 
light to the normal 
globe. So theres no 
need to buy 100 watt 
globes when you can by 
20 watt globes to 
replace 100 watt globes.

Save money by using 
power at only 20% of the 
previous rate.

These Fluro globes last at 
least 8 times as long as 
the normal globe.

ROD IRVING 
ELECTRONICS 

LOOKING TO THE 
FUTURE !

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 fits 
neatlt into the smallest of offices.

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

24 PIN
MICROLINE
380
The Mlcrollne 380 la the perfect letter quality printer. 
Ideal for the small business or home.

systems.
A15072.... $39.95

"PRINTER BUFFER"
PB - 42P PRINTER 

BUFFER
The printer buffer is for 
offices or schools which 
have high volume data to 
process. Its a time saver. 
It accepts data from your 
computer and stores the 
data in its memory, then 
feeds the data to your 
printer at its own speed 
so that your computer is 
free for other work.

256K FITTED CAN TAKE 
UP TO 1 MEG OF RAM.

X19160.......................... $595

101 KEY
TRACKBALL KEYBOARD

The Trackball keyboard is a palm driven mouse 
which is built into you NEW keyboard. Above the 
ball is 3 keys- which allow you your selections and 
zooming in 
and out on work.
The Trackball allows you to keep the feel of your 
work right in the centre of your palm.

Advantages of the Trackball mouse:
It is more accurate than other cursor controls
It has more flexibility than other devices.
It is so responsive that you can move your cursor 

across
the sceen in a split second and continue working in 
another area.

Distortion free drawing ability.
Compadability with other major mouse systems 
Dynamic resolution.

Specifications:
Microsoft serial mouse and PC mouse compatible 
Tracking speed- 900mm sec.
Resolution- 200 dpi (dots per ")
Dynamic resolution- 100-1200 dpi 

Opto mechanical encoder.
X12030......................   ..$169.95

OKILASER PRINTER 
ONLY...$1,995 ( inc. tax)

SPECIFICATIONS OL400: !
Printing speed: 4 pages p.m /
Resolution: 300 x 300 DPI '
Emulation: HP laserjet series II.-/y- - r—
Data Buffer: 512K byte (standard) i 

1 M/B expansion (option)«»/ 
2 M/B expansion (option) 
Max. 2.5M/B

Interface: Centronics Parallel or RS232 Serial 
Resident fonts: 25 various
Standard paper input: 200 sheets
Standard paper output: 200 sheets face up

100 sheets

HIGH PERFORMACE, LOW

Letter Quality: 00 CPS 30 x 18 @ 12 cpl
UtHity: 180 CPS 9 x 17 @12 cpl

amallest of officea. The microline 380 la a 24 pin 
dot matrix which ia fast snd reliable with a MTBF 
of 4000 hours snd s printhead life of 12000 hours. 
Combine this with the high qusilty of print snd 
you've got s printer thst will work with you 
for msny years to come.
SPECIFICATIONS:
Technology, 
Print Method:

Speed snd Print Characteristic«. 
24-pin (20 mm diameter) 
Imapct Dot Matrix

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

Feed rate : 2.2 Ipe
Character Seto: Standard ASCII

Epeon Charater Set 
IBM Set I and II 
Foreign Language seto 
Zero/Stoshed Zero

Print features:
3 L Q Resident Fonts

Emphasized Enhanced
Italics

Double height Double Width
Continuous Underlining

Super/Subscipt Outiine/Shsdow
Reliablity:
MTBF:4000 hours (25% duty cycle 35% psgs 
density)
MTTR: 15 minute«
Printheed life: 12000 hours (25% duty cycle 
35% pege density)
Printhead Life : 200,000,000 characters svg
In 10 cpi draft mode @ normal 25% duty 
35% pege density (user replscsble)

PRINTER PAPER

COMPUTER PAPER
Quality paper at a low 

price !
2,000 sheets of 60 gsm 

bond paper.

11x9 1/2"
C21001....

C210 1

.$41.00

$59.95

Vertical Une Specing: Fixed 
6 Ipi

Net weight: 7.7 kg (I7lba) 
Power consumtion: Operating 

86 VA
Size : 15.7“ (w) x 118" (d) x 4.7 (h)

[39.8cm (w) x 34.5 cm (d) x 12.0 cm(h)

Print Direction: Bidirectional, short line seeking $545

inside dark places, 
repairing or observing. 
There's no need to take 
your glasses off because 
they fit neatly over.

A15062.

IBM PC 
TROUBLESHOOTING 

& REPAIR GUIDE 
- By Robert .C. Brenner. 
Keep your IBM PC in top 

operating condition with 
this handy reference 
manual.

Inside you will find pages of 
schematics, photos and 
block diagrams to help you 
identify problems.

Simple instructions tell you 
whats wrong and how to
FIX It.

B20115. .$49.95

ROD IRVING 
ELECTRONICS

Please quote this advertisement 
for the prices listed for this month. 
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
MAIL ORDER &
CORRESPONDENCE:
P.O Box 620, CLAYTON 3168
Order Hotline 008 33 5757
(Toll free, strictly orders only)
Inquiries (03) 543 7877
Telex AA 151938 
Fax (03) 543 2648

wholesale inquiries to 
RITRONICS WHOLESALE - 
56 Renver Road, Clayton 
Phone (03) 543 2166 
Fax (03) 543 2648
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$44.95B20080

$2.75P11000.

$14.95

$12.95T12469
10+ fans only $11.95 each

$0.80

240V 
115V 
240V 

115V

BALL BEARING FANS
Quality, fans for use in power 
amps, computers, hotspot 
cooling etc. Anywhere you need 
plenty of air.

12V DC FANS
80 X 80 X 25.4mm
12V DC, 1.7 Watt, 0.14 Amps

■ 640 + 100 holes
P11007...........
* 1280 + 100 holes 
P11010.................... $26.95

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

THIS MONTHS 
INCREDIBLE 

IC'S SPECIALS

BREAD BOARDS 
This inexpensive rang of 
modular interlocking units 
enables a quick, easy way of 
experimenting with new circuits 
and ideas. There are two main 
units consisting of a terminal 
strip or distribution and a 
Central plug-in unit.
• 100 holes

INSIDE THE IBM PC 
(Revised and expanded edition) 
-Peter Norton
The widely acclaimed guide to the 
IBM PC s inner workings The latest 
edition now covers every model of 
the IBM micro PC XT and AT and 
every version of DOS from 1 1 to 3 0

• 2560 + 700 holes 
P11018.................... $69.95

RECTANGULAR
LEDS
1-9 10-99 100+

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

4 5/8" T12461 ...$14.95 
4 5/8" T12463. ..$14.95 
31/2" T12465...$14.95 
31/2"T12467...$14.95

10+ fans (mixed) only $13.95 each

GOLD INSERT LOW 
PROFILE IC SOCKETS

• Gold machined pins
• Extremely high quality
• Anti-wicking
«Ideal for professional use or 
where field service 
components is required.

Cat.no. Description 1-9 10+
P10620 8 pin $1.20 $1.10
P10624 14 pin $1.60 $1.40
P10626 16 pin $1.90 $1.80
P10628 18 pin $2.00 $1.90
P10630 20 pin $2.20 $2.00
P10632 22 pin $2.40 $2.20
P10634 24 pin $2.60 $2.40
P10640 28 pin $2.90 $2.70
P10644 40 pin $2.95 $2.75

PCB MOUNTING 
SCREW TERMINALS 
(INTERLOCKING ENDS) 

These terminals feature 
Intertocking ends to form 
any number of conections. 
Standard 5mm apacing pins

P10520 
1-a 

$0.75
Pl0521 

$1.00

2 way 
10+ 

$0.70
3way 

$0.90

100+ 
$0.60

OFFER VALIO TILL JULY 30. 1990

CRYSTALS

1-9 10 +
4002 29C 25c
4007 20c 18c
4012 20c 18c
4014 75c 70c
4018 75c 65c
4022 35c 30c
4034 1.30 1.10
4035 75c 60c
4040 60c 50c
4047 65c 60c
4071 25C 20c
4075 25c 20c
4081 25c 22c
4098 60c 50c
4510 70c 60c
4511 75c 70c
4515 80c 70c
4516 80c 70c
4518 75c 70c
4520 75c 70c
4526 80c 70c
4536 2.50 2.00
4556 50c 40c
MM5369 2.50 2.20
40175 50c 40c
7402 50c 40c
7405 50c 40c
7409 40c 35c
7410 45C 40c
7425 50c 40c
7426 30c 25c
7427 50c 40c
7430 50c 40c
7437 60c 55c
7438 30c 25c
7446 50c 45c
7447 50c 45c
7473 60c 55c
7475 60c 55c
7476 60c 55c
7493 50c 45c
7495 65c 60c
7497 1.20 1.00
74125 60c 55c
74126 60c 55c
74145 75c 70c
74150 1.00 90c
74155 60c 55c
74157 60c 55c
74161 60c 55c
74164 60c 55c
74174 60c 55c
74175 50c 45c
74283 75c 7ÜC
74290 50c 45c
74f00 30c 25c
74F32 30c 25c
74F109 42c 35c
74F153 25c 20c
74F157 80c 70c
74F181 2.50 2.20
74F194 1.00 80c

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 berryilium and dual 
wipe for reliability.

Cat. No. Description 1-9
10+ 
P10550 8 pin.......... $0.20 $0.18
P10560 14 pin........ $0.25 $0.20
P10565 16 pin........ $0.25 $0.20
P10567 18 pin........ $0.40 $0.35
PI 0568 20 pin........ $0.40 $0.35
P10569 22 pin........ $0.40 $0.30
PI0570 24 pin........ $0.40 $0.30
P10572 28 pin........ $0.50 $0.40
P10575 40 pin........ $0.50 $0.40

RECHARGEABLE 
12V GELL 
BATTERIES

Leakproof and in 3 
convenient sizes, these 
long service life batteries 
are ideal for burgular 
systems, emergency 
lighting or ss a computer 
backup power supply ideal 
for many power supply 
Ideal for many power needa. 
Cat S15029 12V1 2 AH 
............... ......... $29.95
Cat S15031 12V 2 6 AH
..............-,.........$39.50
Cat S15033 12V 4 5 AH
.........................$49.50

Y11000
Y11003
Y11005
Y11007
Y11008
Y11009
Y11010
Y11015
Y11018
Y11020
Y11022
Y1102^
Y11CJÍ

Y11I
Y11I
YnrSo
V.1033
Y11042
Y11050
Y11055
Y11070
Y11072
Y11080
Y11085
Y11090

1MHz $11.50
1.8432MHz $7.50
2MHz $6.90
2.3040 MHz $6.50
2.4576 MHz $6.cü
2.7648 MHz ^90
3MHz ^90
3,5795^ÂMk)

Kf J

ÿFMHz
F 75 MHz
4.9152 MHz
4.9562 MHz 
5MHz
5.0688MHz
6.144 MHz
8.00 MHz

Sfz$3.90 
.MHz $4.90

$4.90 
$4.90 
$6.90 
$4.90 
$4.90 
$4.90 
$4.90 
$4.90

8.86723MHz $4.90 
12.00 MHz $4.90 
14.318 MHz $4.90 
16.00 MHz $4.90 
18.432 MHz $4.90
20.00 MHz $4.90

<•

$14.95
.$16.95 $13.95

$19.95
.$19.95 $18.50

$39.95 $24.95

CABLES

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

W12670

$1.30m

W12676

$3.50m x13(W)
W12678

$3.90m

•CIC9 
10+ m 
$1.50m

• CIC12 
10+ m 
$2.20m

• CIC16 
10+ m 
$3.20m

• CIC25 
10+ m 
$3.40m

• CIC6 
10+ m 
$1.10m

COMPUTER CABLE
• Six conductor shielded 
computer interface cable

• m = metre

FLAT GREY RIBBON 
CABLE

• Flat cable for IDC connectors
• m = metre

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

TEXTOOL IC 
SOCKETS 

(ZERO INSERTION 
FORCE) 

These Z1F sockets are 
perfect for Inserting and 
removing EPROMS ao aa 
not to damage the IC pina. 

1-9 10+
•16 pin 

PI 7016......
•24 pin 

PI 7024.... .
•28 pin 

Pl 7028....„$26.95
•40 pin 

PI 7040.......634.95

W12614
1-9m-

• 14 way 
10+m. 100+m.

$1.90m $1.80m $1.20m

W12616 • 16 way
$1.90m $1,80m $1.20m

W12620 • 20 way
$2.50m $2.20m $1.50m

W12624 • 24 way

$2.90m $2.70m $1.70m

W12626 • 26 way
$3.60m $3.30m $2.20m

W12634 • 34 way

$3.90m $3.60m $2.30m

W12636 * 36 way
$1.90m $1.80m $1.20m

W12640 • 40 way
$4.90m $4.00m $2.80m

W12650 • 50 way
$5.50m $4.90m $2.90m

W12672 
1-9 m 
$1.60m

W12674 
1-9 m 
$2.50m

100+ m
$1.00m

100+ m
$1,20m

100+ m
$1.90m

100+ m
$2.50m

100+ m
$3.00m

10 dB IN-LINE 
COAXIAL 

AMPLIFIER
Reduces loss from 
splitters snd long csble 
runs. Suitable for use with 
sntennas, cosxisl feed 
lines snd VCR's A/C 
sdaptor Included 
SPECIFICATIONS: 
Frequency Range: 
5-900MHZ 
Gain: 10dB 
Power requirements: 
12V A/C Adaptor included 
Input Impendence: 
75 ohm 
Output Impendence : 
75 ohm
Cl*. L15043 .$39.95

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
7912UC $0.60 $0.55
791 SUC $0.60 $0.55
78L05 $0.45 $0.40
78L12 $0.45 $0.40
LM324 $1.00 $0.90
555 $0.40 $0.38
741 $0.50 $0.45

o
MINIATURE 
HEATSINK 

A great littUe fellow If you 
■re short of space. Great 
price too because we 
import direct so you ssvel
Dimensions 19(L) 
x 9(H)mm 
Cat No. 1-9 
HI 0606 $0.40

10+ 
$0.35

CÖ8 335757 TOLL FREE MAIL ORDER HOTLINE FOR CREDIT CARD ORDERS!
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MACHINE!!!
X2001O ONLY$399

20 M/BYTE HARD DISK 
Drive with controller card. IBM' 
compatible. 12 month warranty.

PRIAM HARD DISK DRIVES 
D"VE %,.
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40 M/BYTE VOICE COIL 
HARD DISK

IBM* compatible 28 msec access.
12 month warranty
With controller 
SAVE $2001.... $695'i « *

drives, members of a powerful PRIAM 
family of advanced 5 1/4" disk drives. 
High capacity.
The 700 series disk drives offer 
unformafed capacities ranging from 178 
MBytes to 382 Mbytes of storage within a 
compact 5 1/2" package size.
SCSI.
The 700 Series drives offer the Industry 
and ANSI standard SCSI Interlace for 
easy systems Intergratlon. The Interface 
Is an embedded (within drive form factor) 
SCSI Implementation. SCSI Is an

High performance.
With a 20 msec. average seek time and a 
data transfer rate of 10 Mblts/sec, the 700 
series offers the speed required for multi' 
user, multi tasking applications.
Advanced Technology
The 700 series disk drive has an 
advanced linear voice-coll and closed

a • _ loop dedicated servo technology and
.m.rgmg standard for optimizad systam „„ M „ort.,«;»,, multi
Integration and performance. It frees your user systems, end network applications, 
system from device-unique “ ...........
characteristics, such as head and track

Reliability

NEW

■ X19084

AUDIO/ VIDEO
MONOTORING SYSTEMS

IR
VIN

G
 ELEC

TR
O

N
IC

S
AUTOMATIC TELEPHONE

ANSWER/ CALL CARD
TURN YOUR IBM* PC, XT, AT INTO A 
FULLY FUNCTIONAL ANSWERING

Inow offers the benlfltof using sn ' Integrity. Features such as an automallc
embedded SCSI In small microprocessor- actuator, tandlng/shlpplng zone and

Integral shock mounts guard against 
accidental loss of valuable data.

based systems requiring high capacity, 
high performance disk drives.

170 M/byte X20046.

380 M/byte X20048.
SCSI Interface card

------- Every 700 series cons'sts of features
Identification.With the 700 series PRIAM designed to maximize reliability and data

80 M/BYTE VOICE COIL 
HARD DISK

IBM* compatible 25 msec access.
12 month warranty.
Without controller $1195

o 00 
UiiL

QUALITY 
JAPANESE DRIVES!!

5V4” 360K DRIVE
500K unformatted.
IBM* XT* compatible

Cat.C11901 $159

5V4” 720K DRIVE
• 1 M/Byte unformatted
• IBM* AT* compatible
Cat.C11906 ...... $195

3V2”1 44 M/BYTE DRIVE
• Switchable 1 44 M/Byte formatted 

or 720K formatted
• Double sided, double density
• 51/4" mounted
Cat. C11911 $195

CONTROLLER CARD TO SUIT
X18009 $80

Le/« .WJ
DATA CASSETTES

Save a small fortune with these
quality 20 minute tapes. We import 
direct so we can pass on the savings
Cat D11141 
1-9

$0.95
10+

$0.90
25+

$0.80

COMPUTER 
CASES

BABY AT* STYLE 
COMPUTER CASE 

Small footprint Features 
security key switch, 8 slot* 
and mounting accessories. 
Size: 36O(W) x 175(H) x
405(D) mm 
X11093...... $99
NEW SLIDE CASE AVAILABL_
................................$99

$1490
$2295
..$129

CPF 
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fortron CPF Filtered Eleclronic 
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 
I 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 sale trouble 
free operation
Additionally CPF s filtenng 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 
lite of unprotected electronic 
components
SPECIFICATIONS
Electrical rating; 220-260 volts

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

for 20nvsecond pulses
Maximum clamping voltage: 275V 

differential mcxle
Cat X10088 $69.95

POWER SUPPLIES

240 VAC MAINS SURGE 
I PROTECTOR / UNE

FILTER
This unit has inbuilt M.O.V circuitry 
preventing any AC power spikes or 
surges entering 
the product it is protecting. An 
additional fealure has been added 
to this unit. Line filtering and 
conditioning circuits have been 
Included with the use of a torrid 
coil which suppresses electro 
magnetic interference (EMI) 
caused by other appliances 
operating in the AC system ie: 
computers, neon starters, 
refrigerators etc. The PAC 18 is 
sufficient for most domestic and 
some commercial applications.
• Approved by the Australian Dept 
of minerals and Energy.
• Appoval # N11361
X10092................. $69.95

25 MHZ 
TOWER SYSTEM 
The 386 Tower PC is a high 
performance system that's IBM'AT* 
compatible However, the 
386 Tower PC gives you 4-8 times 
the performance 
FEATURES:
• Intel 80386- 25 Mhz 

microprocessor
• Switchable 25 Mhz
• 2 M/Byte fitted Total memory 

expandable up to 16 M/Bytes
• Up to 2 M/Byte or 8 M/Byte RAM 

modules on system board or on 
RAM card

• Option for 80287 & 80387 
co-processor socket

• Operates in page mode with 
interleave memory subsystem

• Shadow RAM supported to allow 
system BIOS to be executed on 
system memory instead of slower 
EPROM

• Four 16-bit I/O slot Three 8-bit 
I/O slot, and one 32-bit memory 
slot

• 8042 keyboard controller interface 
for AT* compatible keyboard

• Seven direct memory access 
channels 
ind Technology chip set

• AMI 386 BlOS/Phoenix 386 BIOS/ 
AWARD 386 BIOS (AMI fitted)

• 50 M/Byte hard disk 42 M/Byte 
formatted'Fast access

• VGA card $4995

150W SWITCH MODE 
POWER SUPPLY FOR 

IBM* PC*/XT*
& COMPATIBLES

DC OUTPUT: +5/13A. -5V/0 5A 
+ 12V/4 5A -12V/0 5A

Cat. X11096 $129

200W SWITCH MODE 
POWER SUPPLY FOR 

IBM* AT & COMPATIBLE 
DC OUTPUT: +5/16A, -5V/0.5A

+ 12V/5A-12V/0.5A
Cat. X11097 $199

I8OW SWITCHMODE 
POWER SUPPLY FOR 

BABY AT COMPATIBLES
Cat. X11098 $169
IBM* XT* COMPATIBLE 
CASE WITH AT STYLING 
Now you can have AT" styling in a 
XT* size case Features security 
key switch. 8 slots, and mounting 
accessories
Size 490(W) x 145(H) x 400(D)
Cat. X11091 $99

"■ A Sophisticated Voice coil mail system 
■ Auto answering / Dialing 
■ 100 voice mail boxes 
m Password protection 
® Message mailing 
I Auto redialing
| Beeperless remote control 
■ Toll saver

Call screening
| Electronic phone book 
g Works in background 
_ Menu driven software 
■ • Simple and concise operation

— 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.

ONLY $245

NEW
ONSIGHT VIDEO AND

I DEPENDING ON THE CAMERA'S PLACEMENT, 
| YOU CAN SEE AND/OR HEAR IF YOUR CHILD 
■ IS AWAKE, SEE ANDTALK WITH THE PERSON 
■ ATTHE FRONT DOOR, OR SEE IF SOMEONE IS 
| IN THE POOL.
■ WITH ITS BUILT IN INTERCOM, THE VM200
■ ONSIGHT LETS YOU CONVERSE WITH THE 
| PEOPLE IN THE ROOM WHERE THE CAMERA IS 
| MOUNTED.
■ OPTIONAL CAMERA'S , MONITORS, AND
■ SWITCHERS ALLOWS YOU TO MONITOR 
| SEVERAL LOCATIONS AT ONCE.

VIDEO ONLY
AUDIO ! VIDEO

$3S9
$589

GREAT SAVINGS GREAT SAVINGS GREAT SAVINGS GREAT SAVINGS



FORUM Conducted by Jim Rowe

Mr Cardas explains his cables, 
and though confused, I eat humble pie
No doubt some of you are getting a little tired of audio cables as a subject - although judging 
from the letters that have come in lately, it does seem that many find them an interesting topic. 
There’s a particularly interesting one from Mr George Cardas, whose expensive multi-diameter 
stranded cables were discussed somewhat skeptically in the May issue...

After my criticism of his cables in the 
May issue, I can hardly deny Mr Cardas 
the right to reply. In any case, it’s nice 
to get a reply directly from an overseas 
designer/manufacturer; usually there’s 
either no response at all, or at most a 
call from the local distributor. Getting a 
reply direct from the designer himself is 
both flattering and constructive, because 
it cuts out any possible misinterpreta­
tion by intermediaries.

I’m proposing to reprint Mr Cardas’ 
letter in full, but before I do there’s an­
other small matter which should be 
cleared up. (I sound a bit like a TV cur- 
rent-affairs show presenter, don’t I - 
tease you up front with a glimpse of the 
main story, then say “But first, we look 
at...” Sorry about that - don’t tell 
Stuart Littlemore!)

The fact is that I goofed, in the June 
column discussing toroidal transformer 
operation. Since the issue came out, 
I’ve had a number of letters from astute 
readers pointing out that I was wrong in 
saying that such a transformer’s mount­
ing bolt constitutes a half-turn second­
ary. In fact it’s effectively a full turn, 
because the turn is completed by any 
circuit that you hook up to it, to mea­
sure or make use of the induced volt­
age.

My face is a suitable shade of crim­
son, folks, and thanks to those who 
spotted the mistake and hastened to let 
me know.

Mr Charles Borger, an engineering 
consultant of Pascoe Vale in Victoria, 
pointed out that the only way to obtain 
a half-turn in a toroidal transformer is 
to have a turn which passes out through 
a hole, drilled in the core either half­
way out radially, or half-way up axially. 
But he also added that I shouldn’t feel 
too guilty about making the mistake, as 
he’s found the assumption to be a very 
common one.

Another letter came from Mr John 
Innes, of Cremorne in NSW, who took 
me to task in such an entertaining way 
that it was impossible to be upset. His 
letter was a bit too long to reproduce in 
full, but here are a couple of snippets:

If you draw out the full measuring cir­
cuit, you will see that your secondary 
circuit is one full turn around the core, 
and the voltage across the meter is equal 
to the sum of the EMF’s around the 
loop, external to the meter - Kirchoff 
says so. By all means doubt what I say; 
go and wind three, four or five turns, 
whatever way you count them, on the to­
roid and measure the result. But please 
phone me first, because I want to place a 
small wager that you will get three, four 
or five times what you measured on your 
‘half turn'...

...It’s because you CAN only wind a 
simple toroidal transformer with an inte­
gral number of turns, that they are so 
useful as current transformers for preci­
sion measurements. No fractional fit­
tings! When you absolutely HAVE to 
have an odd multiple of half a turn, you 
use two toroids and wind around both 
together as if they were one core. Then 
you sneak the last turn out early, be­
tween the two cores, so it makes a turn 
around one core but not the other.

It is debateable whether this constitutes 
one transformer or two, when you come 
to draw the equivalent circuit. I have 
also seen a core drilled, to let the half 
turn pass through. But this is not a sim­
ple toroidal transformer.

A toroidal transformer is really a sim­
pler magnetic circuit than an E-I trans­
former, closer to the theoretical ideal. 
Yet how many courses cover it thor­
oughly enough? How many people 
would get the number of turns right?

Thanks for your comments too, Mr 
Innes. There’s no need to make a 

wager, though - I’m happy to admit 
that you’re right.

It’s interesting that the toroidal trans­
former hasn’t been covered more thor­
oughly in courses, when you consider its 
special advantages. Perhaps it was in 
the ‘too hard basket’ for so long, in 
terms of manufacture, that our colleges 
and uni’s regarded it as of little practical 
relevance.

Now after that short aside, let’s return 
to the subject of esoteric audio cables. 
And in particular, the response of US 
designer George Cardas to my discus­
sion of his ‘Golden Section Stranding’ 
cables, in the May issue.

Mr Cardas replies
Here’s his letter, reproduced in full so 

that he can make his points unfettered: 
Upland, California.
Dear Mr Rowe,

I certainly appreciate your attention, in 
‘Oh dem golden cables’. I know that the 
concept of what I am doing seems a little 
obscure to most, but the cable demon­
strates its sonics quite well in high reso­
lution systems. The reason for this is not 
so much its linearity as its phase coher­
ence, and lack of inter-transient noise. 
Differences in phase, and ringing are 
quite audible in a good imaging system. 
A fine stereo system is in effect a huge 
magnifying glass for resonance, and 
phase problems.

Everything including wire strands, has 
a resonant point at which it will ring 
(called a ‘Q’). Its ring will be incited by 
the associated frequency, any harmonic 
(multiple) of it or any sharp transient 
change. The further a strand’s ‘Q’ is re­
moved from the audio spectrum the bet­
ter. Our testing shows that strand sizes 
exceeding 35awg in copper and 38awg in 
silver (Note 1) are audibly evident in 
highly refined systems if their ring is not
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Our thanks to Paul Dorin for the cartoon this month - Alan Moir is on vacation.

controlled. Strand sizes below 41awg in 
any material tend to take on a muffled 
quality unless the strand coating is very 
exotic.

By cancelling resonance at the earliest 
possible point (in the stranding itself) 
secondary factors such as audible ring, 
glare and even heat and frictional losses 
are dramatically reduced. This is not 
really news; if you read up on power 
line construction you will find a lot of 
information on single conductor reso­
nance and frictional losses, and find that 
the solutions that they have found are 
very similar to my own. Most current 
power line construction is basically multi 
gauge Utz wire, believe it or not.

Arguing about the triggers for reso­
nance, be they mechanical, electrical, 
electromechanical, thermophonic etc., is 
mute. Demonstrations of alternating cur­
rent moving the wire and moving wire 
making current are not new - Alexander 
Graham Bell observed in 1874 that a 
simple helix of wire without an iron core 
emitted sounds and heat when passing 
current. The sound of the wire (actually 
it is the first harmonic of the frequency 
of the current) and the heat are both in­
terrelated to the motion of the wire’s 
molecules, which expand and contract as 
the current passes. 

If you attach probes to each end of a

metal guitar string and pluck the string, 
you can read a distorted version of the 
resonance on a scope. A shorted line 
cord on a kicked microphone cable will 
also ‘talk’.

The main thrust of my conductor’s de­
sign is control of resonance and the as­
sociated glare and phasing problems. 
The use of the exponential or 5-8-13 pro­
gression happens to be the best (and 
most practical) way mathematically to 
control the multiples upon which reso­
nance thrives. The best way to eliminate 
resonance is, the coupling masses of irra­
tional (indivisible) ‘Q’s.

Whether the problem is electrically or 
electromagnetically is academic; the re­
sultant solution is the same. It is much 
the same as instrument tuning. Xi we 
tune the instrument to an A-E C progres­
sion (major sixth) we find that the beats 
between the notes go away. These beats 
are analogous to the dissonance that we 
hear in the stereo system (the most obvi­
ous difference between live sound and a 
good sound system). Xs it happens the 
major sixth (C’ — E) is the least disso­
nant progression (512:320 — 8:5) and 
the most pleasant to the ear because of 
the lack of beats between the harmonics.

The use of the exponential progression 
(5-8-13-21-) to eliminate harmonic disso­
nance is a natural fact in musical scales, 

and it is used in speaker boxes and lis­
tening rooms extensively. The AES went 
to a lot of trouble to determine the ideal 
proportions of a listening space. After a 
year of playing with moveable walls they 
determined that the ideal room is 10' x 
16’ x 26’ (you will probably note the 5-8- 
13 proportion). The reason for this room 
proportion is that the first major mode in 
the room is generated by the 10’ ceiling 
dimension and the second major mode is 
generated by the wall to wall dimension 
of 16’ — the irrational modes 'phase can­
cel’ each other. It does not take much 
calculation to see that a 10’ x 10’ x 10’ or 
10’ x 20' x 30’ room would be a mistake. 
I believe that the perfect room would be 
10’ x 16.18' x 26.18'.

As applied to wire and skin effect etc., 
it is interesting that skin effect is related 
to strand size, frequency and current 
density (resistance of the conductor) and 
follows the same pattern as a resistance 
phenomenon. Skin effect is part of the 
problem and Utz wire configurations are 
demonstrably the best for this and other 
reasons.

Where resonance more obviously en­
ters the picture is in the inter-strand reso­
nance of the Utz wire. This is where my 
designs best demonstrate their benefits. 
Basically my conductors are built up 
onion-skin like, starting with a centre
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strand of mass 5, a layer of strands mass 
8, a layer of mass 13, a layer of mass 21 
etc. This way every strand is coupled to 
a strand of irrational ‘Q’. The 'Q' of a 
strand mechanically is proportional lo its 
mass and tension (the tension in a sea­
soned cable is near zero, so basically the 
Q' is proportional lo the mass). The 

strand's electromagnetic and electrostatic 
Q' is proportional to the current flow, 
which is proportional to the cross-section 
of the strand and is thus the same as 
mass.

The inter-strand resonance/ring is 
eliminated as each strand is coupled to 
another that has a ring point or Q' irra­
tional to its own, mutually cancelling (re­
flections come back out of phase). The 
only way to accomplish this with three or 
more objects (strands) is to use the expo­
nential or 5-8-13 progression - or more 
precisely the golden section of 
/.6/MU9W to 1. The worst case is to 
couple objects of equal or multiple mass, 
as they will establish beats between each 
other.

Strand and inter-strand resonance is 
the root mechanism for many of what 
are termed frictional losses in conduc­
tors. Skin effect is a parallel phenome­
non with many similarities; the skin ef­
fect resistance ratio of 1.247 at 10k in a 
lOawg solid conductor is obviously sig­
nificant, but differences in level would 
not be nearly as noticeable as the associ­
ated ring and phase skew would be.

A lOawg single core cable, while hav­
ing good low bass, screws up the mid 
and treble. What happens is the treble 
becomes harmonically detached from the 
rest of the range, and the overall image 
disintegrates harmonically and loses 
focus. The larger the strand, the sooner 
you hit its 'Q'; the more inductive it be­
comes, and the narrower its range of 
resolution. Generally the less resistive a 
conductor is, the better the dynamics and 
bass control, and the less its loss. The art 
comes in getting the low resistance of the 
large conductors without the problems of 
the large strands.

The fact that musical notes and mother 
nature happened to have found that ex­
ponential progression makes existence 
more harmonious should not come as a 
shock, and can hardly be considered 
hype by those who appreciate the rela­
tionship between natural harmony and 
music.

Best regards,
George Cardas.

Note I: The maximum size strand that 
can be used in silver is smaller than cop­

per, due to increased skin effect and the 
fad that the speed of sound in silver is 
slower than the speed of sound in cop­
per. Thus for a given mechanical or elec­
trical Q', silver is limited to a smaller 
strand and is generally more prone to 
high frequency ring than copper.

Well, thanks are certainly due to Mr 
Cardas for his courtesy in responding. 
He also seems to have put in a fair 
amount of effort in explaining the ra­
tionale behind his cables, and for that 
I’m sure we’re all grateful. I for one 
certainly feel as if now I should under­
stand how the Cardas cables work; the 
only problem is that I still don’t.

I don’t know about you, but I have to 
confess I’m now more confused than be­
fore. In fact each time I re-read Mr 
Cardas’ explanation, the more confused 
I become...

One of the things that is tending to 
‘throw’ me is his use of the term ‘Q’. 
He seems to be using it not in the usual 
way, to stand for the quality factor of a 
resonant circuit or system, but instead 
to stand for the resonant frequency it­
self. Hence his statements that ‘every­
thing has a resonant point at which it 
will ring (called a ‘Q’)’ and that in his 
cables, ‘each strand is coupled to an­
other that has a ring point or ‘Q’ irra­
tional to its own’.

Then there’s his reference to Alexan­
der Graham Bell’s experiment with a 
helix of wire, which became warm and 
emitted a sound when it was passing an 
alternating current. Surely one doesn’t 
have to bring in esoteric theories to ex­
plain this - what about plain old resis­
tive losses, and the magnetic interaction 
between the turns of the helix? The lat­
ter even explains the effective frequency 
doubling for the emitted sound, as the 
magnetic forces between the turns of 
the helix are identical for both positive 
and negative half-cycles of the current.

His reference to voltages generated in 
a plucked metal guitar string can also be 
explained quite simply, as due to induc­
tion from the magnetic field of the gui­
tar pickups. And as for ‘talking’ mike 
cables, it’s generally agreed that the mi­
crophony is due to the dielectric, not 
the conductors. Presumably most of the 
common dielectric materials exhibit at 
least a small amount of electret beha­
viour, and generate a voltage when sub­
jected to physical deformation.

But forgetting these points for the 
moment, there’s Mr Cardas’ reference 
to the velocity of sound, in comparing 
copper and silver wire. This seems to 

imply that the in-wire resonances he 
finds so troublesome are acoustic in na­
ture, which is consistent with his refer­
ences to guitar strings and power lines. 
And he seems to be talking about a lon­
gitudinal resonance, because of his 
reference to cable tension.

As I noted in the May column, since 
the speed of sound in copper is around 
5000m/s for longitudinal mode, this 
gives a wavelength of around 250mm at 
20kHz and 5m at 1kHz. So some sort of 
longitudinal acoustic resonance certainly 
seems a possibility at audio frequencies, 
in practical cable lengths.

But what Mr Cardas still doesn’t seem 
to explain is how such acoustic reso­
nances, assuming they occur, could have 
an adverse effect on the electrical per­
formance of the cables. Basically he 
seems to fall back here on the subjectiv­
ist argument: who cares how it happens, 
he seems to write, it does - we know, 
because we can hear it and it sounds 
nasty!

Again there’s Mr Cardas’ references 
to musical instrument tuning, and his 
parallel between the harmonies pro­
duced by musical intervals and the 
claimed virtues of having cable wire 
strands of different ‘exponential pro­
gression’ diameters, so that their acous­
tic resonance frequencies are supposedly 
not related harmonically. He really 
started to lose me there, because my 
understanding of the nature of musical 
intervals is that a major interval sounds 
‘sweet’ precisely because of the har­
monic structure shared by the two notes 
concerned - not because they don’t 
share harmonics.

Essentially beat notes are a sign that 
two notes or their harmonics are very 
close in frequency, not the reverse. The 
closer the frequencies, the lower the 
beat note frequency. Ideally with major 
intervals the beats are zero not because 
the frequencies are unrelated in har­
monic contact, as Mr Cardas seems to 
be saying, but because they are coinci­
dent.

Of course in practice this often does­
n’t quite occur, due to the compromises 
involved in the ‘tempered’ musical scale 
to which many instruments are tuned. 
The exact harmonic coincidence only 
occurs with ‘perfect’ tuning. But in most 
cases tempered tuning seems to achieve 
harmonics that are close enough for the 
beats to be relatively unimportant.

The point is, though, that with musi­
cal intervals the beats ‘go away’ not be­
cause the frequencies are totally unre-
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lated, but because they are related. So 
it seems to me that Mr Cardas’ analogy 
hardly seems to support his case; quite 
the reverse, in fact.

Despite this he seems to go on and 
draw another puzzling conclusion: that 
because in his cables each strand is cou­
pled to strands with non-harmonically- 
related acoustic resonance frequencies 
(my interpretation of his term ‘a ring 
point or Q irrational to its own’), this 
causes mutual cancellation of resonance. 
And apparently this is because ‘reflec­
tions come back out of phase’.

Come again? Surely the only way that 
reflections would ‘come back out of 
phase’, and produce cancellation, would 
be if the coupled strands were resonat­
ing at the same frequencies - so that 
the overall reflection path length was 
somehow an odd multiple of a half 
wavelength.

In short, this aspect of his explanation 
just doesn’t seem to make much sense.

Frankly I think his ‘room dimensions’ 
analogy is rather more useful, and rele­
vant. My understanding is that rectan­
gular rooms with differing dimensions 
sound better because the resonant fre­
quencies in the various modes are dif­
ferent, providing minimal mutual rein­
forcement and tending to even out the 
‘bumps and lumps’ in the overall room 
response. It seems to me that the same 
kind of argument could conceivably be 
used for Mr Cardas’ cable strands, as­
suming as before that the acoustic reso­
nances of the strands could be shown 
(a) to occur, and (b) to have an adverse 
effect on their electrical behaviour.

Presumably then the different reso­
nant frequencies of the strands would 
tend to even out any bumps and lumps 
in the cable performance, particularly if 
the resonant frequencies were deliber­
ately chosen to be not related harmoni­
cally - at least in the audible part of 
the spectrum.

The only problem is, does Mr Cardas 
design his cables to make these sup­
posed resonances inharmonically relat­
ed, or not? After reading his explana­
tion, I’m blessed if I know; despite what 
he seems to be claiming, some of what 
he writes seems to imply the exact op­
posite.

And what about those ‘resonances’ - 
do they exist? Mr Cardas’ main argu­
ment seems to be that they do, because 
(a) he and others can hear their ill ef­
fects and (b) his cables, designed to 
minimise such resonances, solve the 
problem.

Apart from that, the only evidence I 
can find in his letter is the suggestion 
that because skin effect is ‘related to 

strand size, frequency and current den­
sity (resistance of the conductor)’, it 
supposedly ‘follows the same pattern as 
a resonance phenomenon’.

Again he loses me with that bit of 
reasoning. Even assuming that skin ef­
fect is significant at audio frequencies - 
a point which we’ve looked at before, 
and is the subject of ongoing debate - 
the fact is that it essentially increases 
smoothly with frequency. In itself it 
produces no ‘peaks’ in behaviour at 
particular frequencies, or anything else 
even remotely like a resonance. So ex­
actly how the two phenomena can be 
said to follow the same pattern is not at 
all clear, at least to me.

By the way, did you notice that no­
where in Mr Cardas’ letter did he refer 
to the ‘big wires for bass frequencies 
and little wires for treble frequencies’ 
claim, which seemed to figure in the 
daily press items on his cables?

In fact the only faint reference I could 
detect was in his first paragraph, where 
he talks about ‘phase coherence’ and 
‘phase problems’. The funny thing is, 
there seemed to be no reference to fre­
quency-dependant phase shifts any­
where else in his letter - only a lot of 
stuff about resonances.

If there’s a connection there, I must 
have missed it.

On the whole, then, I confess that I 
for one don’t find Mr Cardas’ letter 
very illuminating. Somehow he seems to 
be saying something along the lines that 
thin wires have too much skin effect, 
but thick wires have worrying reso­
nances - so the best approach is to use 
a combination of many different diame­
ters.

Whether this is really what he’s say­
ing, I’m not sure - let alone whether 
he’s right. And of course quite apart 
from all of this theory, there’s the sepa­
rate question of whether or not Mr Car­
das’ cables actually sound better than 
ordinary cables.

The funny thing is, I’m about to find 
out for myself.

By sheer coincidence, and as a differ­
ent kind of response to some of the re­
cent Forum columns, Trevor Wilson of 
ME Sound and some of his colleagues 
in the ‘Oz Hifi’ organisation decided to 
ensure that I got to hear a really top­
quality stereo system using largely Aus­
tralian designed and manufactured com­
ponents. So just as I’m finishing off this 
month’s column, they’ve delivered to 
my home a very impressive set of com­
ponents - a pair of massive speakers 
about five feet high, a thumping great 
ME power amp and preamp combina­
tion. and a top of the range CD player.

And guess what kind of interconnect­
ing cables and speaker cables they sent 
along, to make sure 1 get the best re­
sults when I hook everything up? You 
guessed it - Cardas cables.

1 hesitate to think what it’s all worth.
I suspect that the Cardas cables alone 
are worth more than my complete exist­
ing stereo system!

Needless to say. the system is only on 
loan, for a couple of weeks. But it will 
provide an excellent opportunity not 
only to try out some impressive exam­
ples of top-drawer Australian hifi com­
ponent design and manufacture, but 
also to see if my family and I can hear 
the improvement offered by Mr Cardas’ 
cables - on a system that surely quali­
fies for his ‘high resolution’ rating.

Even though his explanation didn't 
win me over, perhaps his cables will. 
I'm looking forward to finding out!

By the way. I'm also planning to use 
the same system to try those QED 
'Incon' and Hitachi LC-OFC intercon­
necting cables again - comparing them 
with each other, the Cardas intercon­
nection cables and an 'el-cheapo' inter­
connection lead. It should be interest­
ing, don’t you think?

Stay tuned next month, for the next 
exciting episode. ®

CELLULAR RADIO 
REFERENCE BOOKS
Available exclusively through DNA from the publisher 
(Quantum, USA) at the publisher s prices. These books 
are easily the most authorative cellular publications 
available anywhere in the world. If you are in the 
cellular business you cannot afford to be without a copy.

1. The Cellular Installation Handbook.

This book is written for the mobile telephone dealer 
and reveals a wealth of experience in the supply and 
installation of mobile telephones. Poor installations 
account for more than 50% of customer complaints. It 
is a must for all mobile telephone dealers. 237 pages.

Price $75

2. The Cellular Almanac

A comprehensive listing of manufacturers, carriers, 
equipment specifications and brand sales history. Very 
detailed within the USA and over 650 contacts outside 
the US.

Price $165

3. The Cellular Radio Handbook.

This book is written for cellular radio system operators 
and engineers or others seeking an understanding of 
cellular radio at a professional level. Just published, in 
35 chapters it deals with all aspects of designing, 
installing and operating a cellular radio network. It 
covers both the theory and practice of cellular 
operations. In all, over 500 pages of information, most 
of which is not available elsewhere at any price. 
Contains details of cellular operations worldwide as 
well as a detailed look at digital cellular. 526 pages.

Price $260

Note: Prices include postage in Australia/NZ.

Reply to DNA
PO Box 69 Phone
Broadway (07)862 1929
Brisbane 4006 or
Fax (07) 262-6593 (075) 91 4956
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Rhema establishes 
expansive Gospel network
New Zealand now has one of the largest networks of private non-commercial stations. By the 
end of the year, Radio Rhema will be operating 12 mediumwave and one FM station.

Radio Rhema is a non profit, non 
commercial gospel network. In 1968, a 
church property was purchased at Glen­
field Crescent in Christchurch, and it 
was here on November 23, 1974 that 
the first real breakthrough in Christian 
broadcasting took place. Although Radio 
Rhema was granted only a one-day li­
cence, the matter was pursued and on 
November 11, 1978 an even greater 
event took place as Radio Rhema began 
broadcasting on a full-time basis. This 
was a milestone for Christian broadcast­
ing, not only in Christchurch and New 
Zealand, but also throughout the British

Commonwealth.
Within a few years, Wellington (March 

1982) and Nelson (May 28, 1983) had 
also come on air and it seemed as if the 
trials and tribulations of the past were 
now well and truly behind the stations.

A fourth station was established in 
Hamilton (opened July 31, 1988) fol­
lowed by further stations opened in 
1989 including Tauranga, Taupo (FM), 
Invercargill, Timaru and Dunedin and in 
1990 Napier, Gisborne, New Plymouth 
and Wanganui-Palmerston North are 
planned.

Radio Rhema originates many of its

network programmes from the studios in 
Christchurch, but there are also broad­
casts coming from the Auckland Studios, 
while other stations have their own 
breakout for local programming. The 
network operates 1800-1200UTC and 
has news on the hour every hour, while 
Arthur Cushen's Radio World is carried 
on Friday at 1100UTC. The mailing ad­
dress is Radio Rhema, Private Bag, 
Christchurch NZ and the complete list of 
stations operating at the moment is as 
follows:

AROUND THE WORLD
AUSTRIA: Vienna is broadcasting in English 0530-0600 on 6015; 0730-0800 on 
6155, 13730, 15450, 21490; 1030-1100 on 15450, 21490; 1130-1200 on 6155 and 
13730kHz.
NEW ZEALAND: Radio New Zealand International 'Mailbox' is now repeated on 
the first and third Friday of each month. The programme contains Tony King answer­
ing letters and DX news from Arthur Cushen. The first broadcast is on the first and 
third Monday of each month at 0430UTC up to October, when it will move to 0330. 
It is heard on 1 7680kHz, and the repeat is the following Friday at 19O5UTC.
NORWAY: Radio Norway, Oslo, broadcasts in English every Sunday and there are 
three transmissions suitable for reception in the South Pacific. The programme is re­
peated several times to reach listeners all over the world at convenient hours. 'Nor­
way Today' contains a survey of the main news events from the past week in addi­
tion to interviews, short features and music. Listeners' comments are appreciated. 
The postal address is Radio Norway International, Bjoernsons Pl.1, 0340 Oslo 3, 
Norway. Transmissions best received in this area are: 0600 on 15165; 0800 ori 
15165, 25730 and 0900 on 17840.
USA: The VOA in its broadcast in English to the South Pacific is using the follow­
ing schedule: 1000-1100 on 5985, 11720, 15425; 1100-1200 on 5985, 6110, 9760, 
11720, 15155, 15425; 1900-2000 on 9525, 11870, 15180; 2100-2200 on 11870 
15185, 17735; 2200-2400 on 7120, 9770, 1 1760, 15185, 15290, 15305, 17735,

kHz Call Location
540 1XC Tauranga
540 2XC Gisborne
594 3XL Timaru
621 4XG Dunedin
648 2XH Napier
801 2XL Nelson
855 1XH Hamilton

1251 1XG Auckland
1404 4XL Invercargill
1503 2XG Wellington
1503 3XG Christchurch

Power is 5kW in all cases except 2XL
and 3XG, which are 2kW.

WESTERN SAMOA: 2AP Apia on 540kHz commenced operation recently using a 
400 foot tower, while a second transmitter is expected to use 747kHz. These trans­
mitters were not damaged by the hurricane. The transmitter on 1404 is being re­
tained for Civil Defence emergency and 1359 has been reactivated, but the old 
transmitter on 540 was destroyed by the hurricane and 1251 is being closed down. 
The new site for the 540kHz transmitter is by the sea on the Mulinuu Peninsula, just 
across from the radio station. The two frequencies will use 10kW transmitters which 
have been donated by the Australian Government. The studio buildings of Radio Rhema

Christchurch, from which
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Canada expands relays
Radio Canada International is continu­

ing to expand its use of overseas sta­
tions, in a cooperation agreement in 
which time is shared on other stations' 
transmitters.

The latest agreement is between Radio 
Canada and the Korean Broadcasting 
System, and broadcasts from Montreal 
are now beamed to Asia in Chinese and 
Japanese. The schedule is 1300-1325 in 
Chinese on 6150; 1330-1357 in Japa­
nese on 6095, 9700 and 1430-1455 
again in Chinese on 9700kHz.

Radio Canada is also being relayed to 
Asia through the transmitters of Radio 
Japan at Yamata and through Radio Beij­
ing's transmitters. In Europe broadcasts 
from Montreal are carried through BBC 
transmitters at Daventry in several Euro­
pean languages, while the use of the 
Austrian Radio transmitters carry pro­
grammes to the Middle East.

The relay via Austrian Radio is 0300- 
0400 on 11730 and 0400-0500 on 
15275kHz. These broadcasts are in 
French and English, while transmissions 
in Arabic are planned for the future.

Radio Canada International with its 
services to Europe provides morning re­
ception in the South Pacific 2100-2159 
on 15325 and 17875, while a further 
broadcast is beamed to Africa 2130- 
2159 on 11880, 15150 and 17820kHz. 
The broadcast Monday to Friday of news 
0500-0600 has been altered. French is 
carried 0500-0515 and English 0515- 
0600. The frequencies include 6050, 
6150, 7295, 9750, 11775 and
17840kHz. ®

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.

programmes originate to a 12 station 
network.

PTY. LTD.
South Oakleigh, Vic 3167ENDEAVOUR

Ph: (03) 562 8266 Fax: (03) 562 8363
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□ Requires 9V200mA regulated plug pack

For the servicing of Electronic 
Equipment with 
SPECIALISED SCREWS.
Insert Bits 
availabJe for:-

Torx ®
Torx Tamperproof ® 
Spanner
Phillips Security 
(Pin in head) 
Socket Security 
(Pin in head) 
Tri-Wing
IVnfe for catalogue to:-



The Serviceman
The tale of a set called ‘Frank’ - 
a bit like grandpa’s axe!
This month we devote the whole column to just one contribution. It comes from K.W., from 
Lane Cove NSW, who tells a long and convoluted story about his parents’ television set - 
which during its life has been several different models.

K.W.’s set has been ‘modified’ so 
many times that, while reading the 
story, I find it hard to remember which 
model is the current one. But I’ll let 
K.W. tell the story in his own way, and 
as it’s fairly long, we’ll forget the usual 
convention of putting it in italics:

With the increasing difficulty in ob­
taining spare parts for older TV receiv­
ers these days, most technicians have to 
rely more and more on component sub­
stitution. For things like electrolytics, 
transistors, diodes and to some extent 
EHT triplets this is not a major prob­
lem for a competent serviceman and 
(apart from crook solder joints and the 
like) most faults seem to involve this 
sort of component.

ICs can present a supply problem but 
fortunately, they tend to be quite reli­
able.

Back in the early 1970s, when most 
sets still used valves, there was a small 
but thriving industry supplying replace­
ment parts for old sets whose manufac-

Cut The 
Guesswork!
SADELTA TC400 
Television signal 
level meter. 
Ask your aerial 
supplier for 
a brochure 
today’.

Under 
$700+tax

Peter C. Lacey Services Pty. Ltd. 
74 Fulton Rd. Mt. Eliza 3930 — Fax :03 787 3460
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turers had either disappeared or aban­
doned them. Thus, there were all sorts 
of ‘universal’ components available but 
in many cases, some modifications to 
the set were required.

This was all considered fair and above 
board; certainly better than scrapping 
the set, and it would usually work as 
well as ever afterwards. However, there 
was another - all too prevalent - prac­
tice, known in the trade as ‘butchery’.

Now most people would imagine that 
term referred to the activities of some­
one who was terrible at soldering, gen­
erally inept or something similar. Actu­
ally, it refers to the practice of ‘modify­
ing’ the design of a set simply to make 
it work, rather than curing the actual 
fault.

For example, if the vertical hold con­
trol didn’t have enough range, (often 
due to a leaky paper capacitor in those 
days), they might solder a fixed resistor 
in series with the pot to ‘improve’ the 
hold range. Usually this was for no 
other reason than because the control 
was easier to get at...

One particularly memorable case of 
butchery I heard about was the ‘gentle­
man’ who used to cure AGC problems 
in old valve sets by soldering a nine volt 
battery across the AGC line! Another 
reprehensible practice was to cure lack 
of height or width by resetting the 
mains input to the power transformer to 
a lower voltage. Thus there might be 
240 volts applied to the 220V input. 
This would slowly kill off all the valves 
in the set.

Apart from the possibility of actual 
damage to the set, the trouble with this 
sort of ‘cure’ is that the offending com­
ponent usually deteriorates still further, 
so the fault eventually reappears.

Modern solid-state colour TV sets are 
far less amenable to this sort of ‘ser­
vice’, since their faults, (intermittent or 
otherwise), tend to be of the all-or- 
nothing variety. Where component drift 

does occur, it can usually be cured le­
gitimately by adjusting the relevant pot 
- adding extra resistance is rarely bene­
ficial!

But what happens when you’re forced 
(by time or financial constraints), to re­
sort to some form of ‘temporary butch­
ery’ and the set winds up working as 
well as or better than it did originally?

This happened to me recently. I don’t 
feel any remorse, guilt, pangs of contri­
tion, etc, since it was my own set (al­
though it resides at my parents’ place). 
As a lot of these sets are written off for 
this particular fault, the following story 
may rescue some from the scrap pile.

(Stay with us, dear reader. It takes 
K.W. quite a while to get to the point! 
Ed.)

The story actually begins in the late 
1970’s, when colour TVs were expensive 
and many technicians were entertaining 
thoughts of building our own - from 
whatever bits we could scrounge from 
various manufacturers.

Many such projects were started, but 
I was one of the few who actually got 
their set going. And what a Franken­
stein’s monster it was too, with a Sanyo 
670RB22 tube and yoke; a mostly 
Thorn 4KA chassis with ‘contributions’ 
from Pye and Rank; an old Admit al 
power transformer; a National cabinet 
that had been ‘totalled’ in an altercation 
with a forklift, but glued back together 
surprisingly well; a Kriesler escutcheon, 
from a similar source; and a Philips 
tuner, discarded from a Kriesler B&W 
portable which had been converted to a 
video game chassis.

The 4KA line and frame stages were 
never particularly happy driving the 
Sanyo yoke, and consequently the ABC 
test circle had a distinctly ‘square’ ap­
pearance; but this wasn’t really notice­
able on a normal picture. There was a 
lot of fiddling around getting all the dif­
ferent bits to work together but overall, 
the results were pretty good.
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So — did I then settle back to enjoy 
many years of happy viewing, with the 
added satisfaction of knowing I built it 
myself? Well, no.

No sooner had I completed this mas­
terpiece than I was offered a fairly new 
‘store-bought’ 67cm colour set for $100, 
not working. It was a version of the 
Thorn 3500 chassis, made in the UK for 
the German market, under the name 
‘Carad’, and featuring VHF and UHF 
varicap tuners and a quite stylish white 
cabinet in perfect condition.

Many technicians have developed a 
deep hatred for the 3504 chassis (the 
version of the 3500 sold in Australia), 
but I never had any problems with them 
- although a stint working for the 
AWA/Thorn service department un­
doubtedly helped.

Anyway, the set turned out to have 
only a very simple power supply fault 
but the owner hadn't been able to get 
anyone to fix it. Thirty minutes or so 
later I had it up and running with a 
first-class picture.

The ‘Frankenstein’ receiver found a 
home with some impoverished relatives 
while I subsequently moved to New 
Zealand, taking my new acquisition 
with me. (A very similar model was 
manufactured there, making spare parts 
no problem). As far as I know, it’s still 
doing sterling service.

I lived in NZ for nine years and every 
time I made a visit home (to Brisbane) 
they’d drag out ‘Frank’ - who’d invari­
ably karked it yet again during my ab­
sence. (He was particularly hard on
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THE SERVICEMAN

vertical output transistors, for some rea­
son).

Anyway, I’d dig out the small stash of 
tools and spare parts I kept there for 
such occasions, and proceeded to patch 
him up again (and again)...

When I returned for good a couple of 
years ago, there he was, as usual, 
waiting for me in sullen silence in the 
corner. This time all I could find was a 
blown HT fuse, and replacing it got him 
going yet again - but not for long.

In fact he only lasted long enough for 
me to determine that his tube was still 
in excellent condition. Soon after that, 
the power supply blew up in a big way 
and I decided that further attempts at 
resuscitation would only prolong the 
agony.

What he really needed was a body 
transplant! I looked in the Trading Post 
and there it was: 26" Sanyo, immaculate 
cabinet, needs new tube - $65. (In an 
adjacent suburb, too). I went and had a 
look, and it appeared to be the correct 
vintage, (model 8604) so I bought it.

Actually, the tube that was in it was­
n’t all that bad, but once Frank’s old 
tube was installed, the picture was abso­
lutely marvellous. Just like new.

Shortly after this I moved to Sydney, 
leaving the Sanyo at my parents’ place 
as it was too big to cart all the way 
down here. My father, with his ageing 
eyesight, soon grew quite attached to 
the big screen, particularly for cricket 
and the like.

I contented myself with a 22" Tyne 
(another chassis dear to the heart of 
many an Aussie technician!), picked up 
for the princely sum of $30, ‘not work­
ing’. This turned out to be due to a 
dead short wired across the aerial sock­
et. For what reason, I can’t imagine!

Unfortunately, the Sanyo wasn’t with­
out its share of teething troubles, and 
the previous trans-Tasman dramas were 
repeated to some extent - although it’s 
a lot easier to get to Brisbane from Syd­
ney than from Auckland!

It pulled the usual Sanyo stunts - the 
4.7uF electro on the CRT’s base board 
drying out, making the picture very 
dark, and the crook 330uF bipolar ca­
pacitor in the vertical circuit, causing 
horrendous pincushion distortion.

Easy enough to fix, except it had to 
wait until I was back up there to do it. 
Also, I’ve been out of the domestic TV 
service game for some years and thus 
don’t have ready access to circuit dia­
grams. (We’ve located a diagram very 

similar to the 8604 and print it here, 
with K.W’s amendments - Ed.)

Anyway, in October last year, 1 
thought it was the end of the road for 
the ‘reincarnated’ Frank. My mother 
mentioned that the set had developed 
an intermittent fault, where on bright 
scenes (particularly commercials), the 
screen would suddenly go very dark and 
stay that way for long periods.

From her description it sounded like 
all that was on the screen was the 
chrominance information. A common 
cause of this (in many sets), is an open 
circuited luminance delay line, so I was­
n’t too worried at the time.

When I finally got up there, I found 
that this wasn’t the problem at all. 
When the brightness went, the 800 volt 
supply for the picture tube’s Al pots 
went with it.

Similar circuits are used in many 
Japanese sets, so a brief operational de­
scription might be instructive. The EHT 
winding on the line output transformer 
generates a 9kV peak to peak wave­
form, as shown. Because of the narrow­
ness of the positive pulses, the wave­
form settles itself around the zero line 
such that the positive excursions mea­
sure 8kV and the negative IkV.

These negative pulses charge up 
C604, on the picture tube baseboard, to 
about +lkV (with respect to the chas­
sis) via the shunt diode in the tripler. 
The other five diodes in the tripler pro­
duce +24kV from the positive 8kV 
pulses. Because the bottom end of the 
EHT winding is sitting at the IkV 
potential across C604, this adds to the 
24kV to give the nominal 25kV required 
by the tube.

The IkV also provides a handy volt­
age source for the tube’s Al pots, 
(VR601, 602 & 603) and furthermore, it 
provides a measure of simple beam cur­
rent limiting. The current through the 
shunt diode and that through the other 
five diodes in the tripler essentially flow 
in opposite directions.

When the beam current is low, C604 
will be charged up to the full IkV, giv­
ing maximum Al voltage. As the beam 
current increases, the opposing current 
flow this generates will tend to reduce 
the voltage across C604 and so reduce 
the picture brightness.

In the case of an extreme overload 
condition, such as might occur if the HT 
supply to the video output transistors 
were to fail, the Al voltage will drop to 
a very low value, preventing excessive 
tube current and protecting both it and 
the tripler. (Apparently, this mechanism 
wasn’t effective enough for Sanyo, so 
they added an auxilliary beam limiter 

which sensed the voltage across C604 
via the attached chain of resistors, as 
shown on the diagram).

Anyway, in the fault condition, the 
voltage across C604 dropped to almost, 
nothing, producing the very dark 
screen. With the colour turned right up, 
I could see the colour bar signal well 
enough to tell that the EHT voltage was 
still OK, since if that had changed, the 
picture would have changed size.

I therefore deduced (wrongly, as it 
turned out) that there was an intermit­
tent short somewhere in the circuitry 
around C604. The cap itself seemed the 
most likely culprit, but replacing it with 
a 10nF/3kV ceramic had no effect.

There was no sign of charring of the 
tube base board, so I decided the fault 
must have been in the EHT winding it­
self - probably shorting to frame.

I couldn’t measure any leakage, but 
that didn’t mean anything with the low 
voltages produced by my multimeter. 
This was where I thought it was the end 
of the line for Frank, even in his new 
incarnation.

I didn’t like my chances of getting a 
new transformer for such an old model, 
and certainly not in the couple of days I 
had available. Even if I did it was sure 
to be expensive, making the whole deal 
somewhat uneconomic, considering the 
history of the set.

So I decided to see if I could salvage 
something from the situation, with the 
aid of a little applied butchery! As men­
tioned before, in the fault condition, the 
EHT voltage seemed to remain con­
stant, so the only real problem was the 
lack of an Al supply.

Could I get that from somewhere 
else? Another technique used by manu­
facturers to derive the requisite IkV (or 
so), is to rectify the flyback pulses ap­
pearing across the line output transistor, 
using a suitable high voltage diode.

All I had to do to try this was lift the 
wire going from the EHT winding to 
C604 and then fit a diode between C604 
and the line output transistor’s collec­
tor.

The wires going to the collector of the 
line output transistor and C604 on the 
CRT base board were on adjacent pins 
of the line output transformer, so it was 
a simple matter to fit the rectifier diode 
as shown on the diagram.

The diode 1 used was a 1S2711, a 
1.5kV, 5A type that I just happened to 
have lying around. These were often 
used as damper diodes in Japanese co­
lour sets, so I was confident it would 
handle the situation OK. 

I’m not sure what the 2.2k resistor ac­
tually does, but where this sort of cir-
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cuit is used, the manufacturers seem to 
like using such a series resistor, so I 
thought I’d play safe and fit one too!

Now I wasn’t expecting miracles, but 
I hoped this would restore some sem­
blance of life to the set. Of course the 
beam limiter would no longer work but 
since my parents rarely touched the 
brightness or contrast controls, I 
thought we could live with that.

I didn’t know what sort of Al voltage 
was going to be developed by the new 
circuit, so I crossed my fingers and 
switched the set on, ready to switch off 
at the first sign of distress.

It was a bit of an anticlimax, actually! 
The set came to life just as it had al­
ways done and, apart from the fact that 
I’d wound the colour right up earlier, 
the picture was fine. I didn’t have to 
readjust the Al’s or anything.

The lack of beam limiting seemed to 
be no problem either. Even with an un­
comfortably bright screen, there was no 
sign of picture distortion or distressed 
noises from the power supply.

While congratulating myself on my re­
sourcefulness, and as a final gesture to 
Frank’s future reliability, I thought I’d 
better make sure the intermittent short 
became permanent, otherwise there 
could be internal arcing which might 
damage the transformer.

With the set still running, I went to 
clip an earthed jumper lead onto the 
now disconnected EHT winding termi­
nal. However, I didn’t get that far! 
While the croc clip was still a couple of 
millimetres away, a fat purple spark 
leapt out at it and the power supply 
shut down with screech of outrage.

The set came on again immediately, 
none the worse for the experience but 
leaving me greatly puzzled. If the wind­
ing wasn’t shorting to ground, then 
where was it shorting to? There must 
have been at least 3kV AC on that ter­
minal and as far as I knew, there was 
no other connection to the transformer 
with that much juice on it!

Had I completely misunderstood the 
circuitry? (Remember, I was working 
without a circuit diagram). I got out my 
multimeter and checked for continuity 
between the tripler end of the EHT 
winding and any of the other pins on 
the line output transformer. There was 
none.

In fact I couldn’t find any DC conti­
nuity to anywhere in the set - yet it 
worked! I decided it was time to phone 
my friend Noel. Noel once worked for 
Sanyo, and has helped me out before 
with problems in Sanyo’s (and many 
other makes too for that matter), often 
being able to give the circuit reference 

off the top of his head.
Yes, he knew the fault very well. It 

wasn’t a short; the problem was always 
the winding going OPEN circuit. The 
transformers were still readily available 
too, about $36 plus tax - ironically 
from a place in Sydney not too far from 
where I live!

So why was it still working? Well ob­
viously, the winding’s capacitance to 
ground provided a sufficiently low im­
pedance AC path to allow the tripler to 
function apparently normally.

Unfortunately, this provided no DC 
path to allow C604 to charge up, hence 
the dark screen. On the other hand, it 
must have been only a small break, as 
the earthed jumper lead was obviously 
too much of a temptation for the high 
voltage to resist.

1 can see how it could work, but what 
astounded me was how WELL it 
worked. There was literally nothing 
wrong with the picture. No sign of 
blooming, de-focussing or any other sort 
of picture disturbance.

Noel had never heard of anyone 
resurrecting a set the way I did, but he 
was keen to try the technique. Next 
time he gets lumbered with a ‘love job’ 
with that fault, he’s promised to give it 
a go!

That was over five months ago and 
the Sanyo hasn’t missed a beat, despite 
several hours’ use nearly every day; so 
I’ve pronounced it cured. Some zealots 
may point the finger of scorn at me for 
using such an idealogically unsound re­
pair technique, but I can’t see any harm 
in it. The set works as well as ever and 
I can’t see how any dangerous fault 
could develop from the repair.

Even if the transformer does eventu­
ally fail for good, I won’t be any worse 
off. After all, it is my own set and what 
consenting technicians do to their own 
sets, in private, is surely their own af­
fair!

Yours truly returns
Well, I’ve heard of some ‘modifica­

tions’ in my time, but K.W's ‘Frank’ 
sounds to me a bit like grandfather's 
axe - eight new handles and three new 
heads, and it’s still as good as new!

The story just goes to show that any 
TV can be repaired, if only you are pre­
pared to spend enough time on the job. 
In K.W’s case it was his own time, so 
money didn’t come into it. If he had 
had to pay a technician umpteen dollars 
an hour to do the work for him, it 
would have been a different story.

Then again, I don’t know if I would 
have the patience to persevere with a 
job like that. I suppose that when keep-

EÖ3E1 TELEX
If Your Business 

Is Sound 
Reinforcement
- Our AudioTest 

Equipment, 
Is As Essential 

As Your Ladder!

TS2
Audio Test
Set, combines - 
impedance meter - 
audio oscillator - frequency counter 
- dB meter, in one compact unit.

30MB
1/3 octabe 
portable analyser 
with eight memories, battery 
operated, calibrated microphone.

ASA10 
& PN2
Real time 
spectrum 
analyser with 
a full ten band 
spectrum from 
32 Hz to 16KHz 
with dB meter; use 
with PN2 pink noise generators.
Call AUDIO TELEX COMMUNICATIONS 
PTY. LTD. for more information.
SYDNEY
Phone: (02) 647 1411 Fax: (02) 648 3698
MELBOURNE
Phone: (03) 562 8566 Fax: (03) 562 8781
BRISBANE
Phone: (09) 249 2977 Fax: (09)249 2978
PERTH
Phone: (07) 852 1312 Fax: (07) 252 1237
ADELAIDE
Phone: (08) 231 6955 Fax: (08) 231 6062
AUCKLAND
Phone:(09) 867 032 Fax: (09) 894 588
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THE SERVICEMAN

ing an old set going is a labour of love 
then time and effort do not come into 
the question. I’m sure that K.W’s par­
ents appreciate his devotion to keeping 
‘Frank’ alive.

Now to technicalities.
I’m just as puzzled as K.W. about 

why the tripler continued to work when 
the EHT winding was open circuit. Any 
stray capacitance would be distributed 
along the full length of the winding, 
making that part of the circuit more like 
a delay line than a high voltage genera­
tor. What it would do to the waveform 
of the input to the tripler cannot be 
imagined.

I can’t help wondering what the 
power supply would have said about 
grounding the bottom of the overwind 
with the set switched ‘off’. I feel that 
the winding should be returned to 
somewhere; through a limiting resistor, 
perhaps.

But just a minute! Unless K.W.’s 
Sanyo 8604 is different to mine, the tri­
pler isn't a tripler at all but a doubler. 
The ‘HV DET BLOCK’ in the circuit 
diagram has only two series diodes and 
one capacitor. This couldn't triple any­

thing.
If this diagram is a true representation 

of the insides of the HV block, it means 
the device has to be fed with 12-13kV, 
and maybe this brute force treatment 
brings about the result that K.W. re­
ports. It's all just too confusing!

On the subject of beam limiters, 1 
have often wondered about these cir­
cuits. I have only once found a set that 
needed the circuit - a Philips that shut 
down on beach or snow scenes! Repair­
ing the beam limiter circuit restored 
normal operation.

In most other sets I've handled, the 
beam limiter only stopped the contrast 
from going unnaturally high. I've often 
thought that they should be labelled 
‘Contrast Limiter’ instead of beam 
limiter.

As K.W. found, the lack of an effec­
tive beam limiter has little effect on the 
picture. The circuitry needed to provide 
the feature would seem to be an unnec­
essary complication in what was already 
a complicated piece of circuitry.

Well, that’s all for this month but be­
fore 1 go. I'd like to appeal for contri­
butions from technicians working on 
something other than domestic electron­
ics.

I think we'd all be interested to hear

Fault of the Month
Sanyo CTP 7605A
SYMPTOM: No go. No voltage 
across collector/emitter of chopper 
transistor, but normal output can be 
measured across bridge diodes. Fuses 
and primary of chopper transformer 
are OK.
CURE: Dry joint at mounting post of 
C310. The can of this large electro 
forms a link between the bridge 
negative and the emitter of the chop­
per transistor, and the two mounting 
posts must be securely fixed to the 
copper track.
This information is supplied by cour­
tesy of the Tasmanian Branch of The 
Electronic Technicians’ Institute of 
Australia (TETIA). Contributions 
should be sent to J. Lawler, 16 Adina 
Street, Geilston Bay, Tasmania 7015.

stories on subjects like marine or medi­
cal or industrial electronics. And what 
about the armed services? There must 
be a wealth of stories about field service 
of their electronic equipment.

I'll be back next month with more in­
teresting material from the workbench.®

PCBreeze II
“PCBreeze really is a breeze.”

Herman Nacinovich, ETI review “It’s a Breeze” Jan. 1990

The First Truly Affordable Software 
for Printed Circuit Board Artwork
Easy to Use and Learn
Pop up Menus and Mouse support
50 mil (1.27 mm) Grid
Variety of Pad and Line sizes
Interactive and Netlist Autorouting
Text and Component Overlay

Hardware Supported
448K IBM PC/XT/AT/PS2 or compatible 
CGA,EGA,VGA & Hercules graphics 
HP-GL, DM-PL, PostScript devices 
Epson FX/LQ type dot matrix printers 
Microsoft Mouse or compatible device

KEPIC Pty Ltd
4 Steinbeck Place 
Spearwood 6163

Western Australia 
ph: (09) 418 5512

Free shipping within Australasia
Available direct from above address
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EARTHQUAKE SALE
___________ __  WE’VE BEEN HIT________________

— KITS —
Our own KITS

Fluid level sensor
SC SEP 89 $19.95

Overspeed alarm 
for your car 
SC JULY 90 $49.95

We feel that TDK Disks are one of the best quality 
disks available on the market today.

Prices slashed on TDK while stocks last
ALL DISKS HAVE 
LIFETIME WARRANTY 
Prices are for 1-10 Boxes.

Large quantity — 
Ring for price

TDK 3.5” DSDD $44 94^ NOW $33.96 inc tax
TDK 3.5" DSHD $84^4" NOW $71.95 inc tax

’ TDK5.25"0SHD $25r5tTNOW$22.98inctax
TDK 5.25” DSHD $3»M NOW $30.95 inc tax

NO-NAME DISKS
3.5” DSDD 12.75 Box 10 5.25” DSDD
3.5" DSHD 32.50 Box 10 5,25” DSDD

BOX Of 10
BOX Of 10
Box of 10
Box of 10

5.20 Box 10
12.75 Box 10

SOME WATER DAMAGED AND VERY DUSTY 
AND SHAKEN DATA BOOKS

(Actually most of them are just fine)
Goldstar Data Books

4000 CMOS NOT $15.65 NOW $6.00
74HC/HCT NOT $17.95 NOW $7.00
LINEAR NOT $14.75 NOW $5.00
MOS MEMORY (DRAM, SRAM etc)

NOT $7,85 NOW $3.00 
74LS(TTL) NOT $15,85 NOW $6.00 
Z80Processor NOT$8.45 NOW$4.00

1990 IC MASTERS 
DATA BOOKS 
3 in the set 
can’t find a chip? 
need an equivalent 
or compatible chip? 
USE IC MASTERS $220.00 
Well worth it if you 
want to save time and moneyl

“Oo*

— TRANSISTORS — 
SAVE $!

BC 546,547,548, 
549,567,558,559 
SAVE $ $’s $0.06 ea

BC 327, BC 327 $0.10 ea

— MEMORY SPECIALS — 
Buy now and save $$!

DIPSRAM 
DIP DRAM 
DIP DRAM 
DIP DRAM

6116LP-100NS 
41256-100NS 
44256- 80NS 

411000- 80NS

$ 3.25 ea
$ 4.05 ea
$14.80 ea
$14.80 ea

— WE BUY HEAPS AND WE STILL SELL HEAPS OF FLUKE — 
When you read this you’ll know why!

FLUKE 87 was $580 now $535.00 that’s $45.00 OFF
85 was $480 now $440.00 that’s $40.00 OFF
83 was $399 now $369.00 that’s $30.00 OFF

77 was $325 now $300.00 that’s $25.00 OFF
75 was $240 now $220.00 that’s $20.00 OFF
73 was $150 now $138.00 that’s $12.00 OFF

Prices plus tax (20%) if applicable

IC SOCKETS — High quality, cheap price
Machine pin Dual 

wipe tinTin/Gol<1 inserts
6 pin $0.50 22 pin $1.66 6 pin $0.12 22 pin $0.32
8 pin $0.55 24 pin $1.56 8 pin $0.16 24 pin $0.32

14 pin $0.96 28 pin $1.78 14 pin $0.18 28 pin $0.32
16 pin $1.08 40 pin $2.52 16 pin $0.19 40 pin $0.38
18 pin
20 pin

$1.20
$1.32

64 pin $5.26 18 pin $0.32 64 pin $0.38

IDC CRIMP MALE —
36 way centronics connector

SOLDER MALE
36 way centronics connector

$3.70

$2.50 ea

VOLTAGE 
SURGE PROTECTION 

FOR YOUR 
COMPUTER

“THE BUTTON” 
SCOOP PURCHASE

$23.95 ea NOT $39.95

SWITCH BOXES —
25W RS232
PS2WRS232 (2 way) $38.50
PS3WRS232 (3 way) $49.50
PS4WRS232 (4 way) $58.00

36W CENTRONIC
PS2WC (2 way)
PS3WC (3 way)
PS4WC (4 way)

$48.50
$49.50
$58.50

— PRINTER LEADS —
Amiga 1000 $16.95
Standard IBM Parallel type $13.95
RS232 25 way male to male $16.95
Centronics 36 way male to male $16.95

ASK US FOR OUR FREE PRICE LIST 
ON A DISK FOR IBM 360K FORMAT DRIVES

PHONE US ON 008 025942 or 049 621388

'IBM, PC, XT, AT are registered trademarks of 
International Business Machines

* All items are including tax (unless stated 
otherwise)
Prices are subject to change without notice

Novacastrian Electronic
[ÑE5 Supplies Pty Ltd
10 ft ft ft ft ftft 94 RrnadmoaHniA/ Rd Rrnodmoor

• MAIL OR TELEPHONE ORDERS 
WELCOME’ 

Bankcard — Mastercard — Visa

24 Broadmeadow Rd, Broadmeadow, NSW 2292

Delivery rates: 
Orders: 
$1-$9.99 
$10-$24.99 
$25-$49.99 
$50-$99.99 
$100-plus

Postage: 
$3.00 
$3.50 
$4.50 
$6.00 
$7.50

PHONE: (049) 62 1358 FAX: (049) 62 2005
ORDER HOTLINE: (008) 02 5942

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.
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Basic Electronics - Part 7

Diodes and 
rectification
The simplest semiconductor device is the diode. It’s amazing what this component can do, and 
in this chapter we describe the diode and show how it is used to convert AC to DC.

by PETER PHILLIPS

Over the last six chapters of this 
series, we have covered most of the so- 
called ‘passive' components used in 
electronics. A passive component is one 
that needs no external power supply to 
operate; instead it is used within a cir­
cuit to modify voltage or current values.

The diode is another passive compo­
nent, and has been around in one form 
or another since the dawn of electron­
ics. The basic feature of a diode is that 
current can only flow one way through 
the device. A simple function, but in­
credibly useful in electronics.

The earliest type of diode was the 
thermionic valve, followed by the cat’s 
whisker diode as used in the first crystal 
radios. These days, diodes are con­
structed using semiconductor materials, 
and this is the type of diode we will de­
scribe in this chapter. As the construc­
tion of a diode is fundamental to many 
semiconductor devices, we will spend 
some time just looking at the operation 
of semiconductors in preparation for the 
transistor and other such components.

And to get practical, we also look at 
how a diode can turn AC into DC. Yes, 
it’s time to start combining all the com­
ponents described so far into something 
useful.

The diode
As we’ve already said, a diode is a 

device that allows current to flow 
through it in one direction only. When 
electronics was in its infancy, the diode 
valve was invented. This simple device, 
which is still in limited use today, con­
sists of two electrodes in an evacuated 
glass envelope. The electrodes are 
called the anode and the cathode, usu­
ally labelled as ‘A’ and ‘K’. The K 

comes from the German term ‘kathode’, 
and these days, it is usual to refer to the 
terminals of a semiconductor diode in 
the same way.

In the valve diode, the cathode con­
sists of a metal tube coated with a ma­
terial that, when heated, emits elec­
trons. To heat the tube, a heater is re­
quired and like all valves, power must 
be supplied to the heater for the valve 
to operate.

By applying a positive voltage to the 
anode and a negative voltage to the 
cathode, electrons are attracted across 
the vacuum from the cathode to the 
anode and a current will flow. But if the 
anode of the valve is made negative and 
the cathode positive, the electrons from 
the cathode simply stay there, and no 
current flows.

In Chapter 1 we stated that an electri­
cal current flows in the opposite direc­
tion to electron flow. Thus: current in a 
diode flows from the anode to the cath­
ode, providing the anode is positive 
with respect to the cathode.

The symbol for a diode is shown in 
Fig.l. Like many symbols used in elec­
tronics, an arrow of some sort indicates 
the direction of current flow. That’s cur­
rent flow, not electron flow by the way. 
This is the main reason why we are 
sticking to conventional current flow, as 
the symbols point in the right direction.

If the anode of a diode is positive 
with respect to its cathode, the diode is 
said to be forward biased, as in 
Fig. 1(b). If the polarities are reversed, 
the diode is reverse biased, and no cur­
rent flows as depicted in Fig. 1(c). The 
term bias is used to describe the DC 
conditions, and if a diode is always for­
ward biased by the DC conditions, it is 
therefore always conducting and can be 

viewed as a closed switch.
Now that we’ve described what a 

diode does, we can start down the track 
of looking at semiconductors. From 
there it’s a small jump to the semicon­
ductor diode.

The semiconductor
The term ‘semiconductor’ suggests 

that the material is neither an insulator 
or a conductor. But a resistor does the 
same thing you say, and a resistor is 
definitely not a semiconductor. Quite 
right.

As it turns out, a slab of semiconduc­
tor material has resistance, but it also 
possesses other properties that put it 
into a class of its own.

The two most common semiconductor 
materials are silicon and germanium. In 
their pure state, both these materials 
have certain properties that while 
unique, are not generally useful on their

Fig.1: The symbol for a diode is 
shown in (a), while (b) and (c) 
illustrate that current only flows if the 
anode is positive and the cathode 
negative.
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Diodes come in all shapes and sizes. From top to 
bottom: a glass encapsulated crystal diode, two signal 
diodes, two IA rectifier diodes, a ‘stick’ rectifier that can 
withstand a PIV of 20kV, two 3A power diodes, a stud 
mount 10A diode, a press fit automobile diode and a 3A 
metal encapsulated diode.

Light emitting diodes are made in a range of colours and 
package styles. The top row shows a range of small 
LEDs with the popular 3mm red LED on the right. The 
centre row shows a range of 5mm LEDs, with a high 
intensity type on the left, a flashing LED next to it, and 
an infrared LED on the right. The mounting hardware is 
shown beneath. A rectangular LED and a LED fitted to a 
bezel are in the bottom row.

own. A unique feature of a semiconduc­
tor material is the atomic structure of 
the atoms that make up the material.

Without getting too involved in a 
chemistry lesson, all atoms consist of a 
nucleus surrounded by orbiting elec­
trons. In a semiconductor, the structure 
of the atoms that make up the material 
is such that they allow electrons to 
move from one atom to the next - 
somewhat less freely than a conductor, 
such as copper, but better than an insu­
lator. Hence the term semiconductor.

However, the atomic structure allows 
it be ‘doped’. This refers to the addition 
of an impurity which effectively creates 
spare carriers within the material that 
enhance its conductivity. Semiconductor 
theory is difficult to describe in simple 

terms, and some text books go to great 
lengths on the subject. Generally, it is 
not necessary to understand the inner­
most workings of a semiconductor, and 
we will leave it to you to research the 
topic elsewhere if you feel the need.

In basic terms, a block of pure silicon 
or germanium can be doped to create 
either so-called ‘P’ type or ‘N’ type ma­
terials. For want of a better description, 
the P type is doped so that is has extra 
‘holes’ (or lack of electrons), and the N 
type has extra electrons. These extra 
holes and electrons are called carriers, 
because they’re able to carry a current.

Doping is achieved in a number of 
ways, and involves the addition of small 
quanities of an element such as phos­
phorus, arsenic or antimony. One 

method is to expose the pure semicon­
ductor material to the dopant in the 
form of a hot vapour, in a ‘diffusion 
oven’.

So the semiconductor material we are 
more concerned about is not the actual 
material itself (silicon or germanium), 
but the material after it has been 
doped. Furthermore, a piece of doped 
silicon or germanium on its own is not 
particularly useful either, and most 
semiconductor devices have at least one 
piece of N type and one piece of P type 
semiconductor joined, to form a junc­
tion.

So what we are really interested in at 
this stage is the effect of combining the 
N type and P type semiconductor ma­
terials.
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Basic Electronics

The PN junction

When a piece of N and a piece of P 
type semiconductor material are joined, 
a PN junction is formed. And as it turns 
out, this junction behaves as a diode, as 
shown in Fig.2(a). End of story!

Not really, although it is basically that 
simple. However, we need to look more 
closely at some of the electrical charac­
teristics of the PN junction to be able to 
appreciate what a semiconductor diode 
is all about.

There are two operating conditions 
for a PN junction - forward bias and 
reverse bias, shown respectively in 
Fig.2(b) and (c). When forward biased, 
current flows through the junction, and 
when reverse biased, current doesn’t (or 
shouldn’t) flow. Let’s look at the for­
ward biased condition first.

As already mentioned, bias refers to 
the DC conditions. Forward bias for a 
silicon PN junction means a voltage of 
approximately 0.6V DC across the junc­
tion, applied as shown in Fig.2(b). 
However current will start flowing if the 
forward voltage is less than 0.6V, and 
as the current increases the forward 
voltage drop will increase to as much as 
IV or more. In other words, the for­
ward voltage across a diode is not fixed 
to 0.6V, and can vary from 0.3V to 
over IV, depending on the temperature 
and the amount of current flowing 
through the junction. This is depicted in 
the graph of Fig.2(d).

Under forward bias conditions, the 
current that flows is usually referred to 
as the forward current. By Ohm’s law, 
you would expect that as the forward 
current rises the voltage drop across the 
junction should also rise. It does, but 
not in the linear way Ohm’s law says it 
should. For example, if the voltage drop 
across the junction is 0.6V for a current 
of 10mA, Ohm’s law says it will be 6V 
for a current of 100mA. In fact, the 
voltage drop will probably only be 
around 0.7V, suggesting either that 
Ohm’s law is wrong, or that something 
else is going on inside the junction.

What actually happens is that the 
resistance of the junction drops as the 
current increases. This resistance is re­
ferred to as adynamic resistance, and is 
a property of any PN junction. There is 
also a certain value of fixed resistance, 
called the bulk resistance, but this is 
generally quite small.

When the PN junction is reverse 
biased, then theoretically no current

Fig.2: (a) the PN junction and how it relates to the diode symbol; (b) a 
forward voltage of around 0.6V (for silicon) is required for forward current to 
flow; (c) if the bias is reversed, a small reverse or leakage current flows; (d) a 
graph of current for both forward and reverse bias.

flows. However there is usually a small 
amount of leakage current, although it 
is generally in the order of a few mi­
croamps. If the reverse voltage is in­
creased. eventually the junction will be 
destroyed. This point is known as 
breakdown, and here the reverse cur­
rent rises to a value limited only by the 
rest of the circuit as shown by the graph 
of Fig.2(d).

The above description refers to the 
silicon PN junction (or silicon diode). 
The germanium PN junction is slightly 
different in that it has a lower forward 
voltage (usually around 0.3V) and a 
higher reverse leakage current. The 
earliest semiconductor devices were ger­
manium types, but silicon is generally 
used in today’s semiconductors.

Diode behaviour
As shown in the photographs, diodes 

come in various shapes and sizes, but 
they can usually be grouped into the 
categories of signal diodes or power 
diodes. Whatever their category, there 
are a few important characteristics 
about diodes that dictate how they can 
be used in a circuit.

The first is the forward current the 
diode can handle. A power diode can 
usually pass a forward current of 1A or 

TABLE 1: Typical diode characteristics
TYPE NO PURPOSE PIV (V) U ’n VF at lF

0A91 point contact signal diode 90 50mA 180uA 1.9 @ 10mA

1N914A silicon, small signal switch 75 75mA 5uA 1 @ 10mA

1N4148 silicon, small signal switch 75 200mA 25nA 1 @ 10mA

1N4448 silicon, small signal switch 75 300mA 25nA 1 @ 100mA

IN4001 rectifier, low voltage 50 1A 5uA 1.1 @ 1A

IN4002 rectifier, low voltage 100 1A 5uA 1.1 @ 1A

IN4004 general purpose rectifier 400 1A 5uA 1.1 @ 1A

IN4007 general purpose rectifier 1000 1A 200nA 1.1 @ 1A

IN5408 3 amp rectifier 1000 3A 5uA 1.1 @ 3A

more, while signal diodes are generally 
only capable of 100mA or so. Exceed­
ing the forward current will cause the 
diode to overheat and eventually fail.

The next important characteristic is 
the peak inverse voltage (PIV) the 
diode can withstand. The PIV rating is 
the maximum value of reverse bias the 
diode can withstand safely, before 
breakdown occurs. This rating depends 
on the construction of the diode and 
can vary from 50V to voltages over a 
several kilovolts. Most power diodes are 
rated at around 400V to IkV and signal 
diodes rarely exceed 100V. The so- 
called ‘stick rectifier’ used in some TV 
sets consists of many diodes connected 
in series, encapsulated in a ceramic 
tube. This type of diode can withstand 
reverse voltages of over 25kV.

The reverse current of a diode is not 
always an important consideration, but 
can be a factor with signal diodes in 
particular. Reverse current is usually 
specified as the value of current that 
will flow when the maximum rated re­
verse voltage is applied across the 
diode. Most silicon power diodes have a 
reverse current of 5uA or less, although 
some heavy duty types may have a leak­
age of 1mA or more. Signal diodes gen­
erally have a lower reverse current than
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the power types, and the popular 
1N4148 signal diode has a reverse cur­
rent of 25nA.

The forward voltage drop across a 
diode is nominally stated as 0.6V for 
silicon, but this value will rise to around 
IV at the full rated forward current. 
Germanium diodes are not generally 
available, particularly as power diodes, 
but ‘point contact’ germanium diodes 
are still manufactured. These are often 
used in radio receivers to ‘detect’ the 
audio information transmitted by the 
station. The point contact diode has a 
fairly low forward voltage when the for­
ward current is low, but because of the 
small size of the diode element, this 
voltage can rise to over 2V at the full 
rated current.

Table 1 summarises diode characteris­
tics by listing the specifications for some 
of the more popular diode types. The 
specifications given are ‘worse case’ and 
a diode rated at 100V PIV will probably 
still function satisfactorily at 150V. 
Also, the leakage current values are 
guaranteed maximum values, and typi­
cal leakage currents will usually be less 
than those given.

Other diodes
We said at the start that the diode is 

a most useful device. Technology has 
pushed the diode principle into applica­
tions that are quite wide ranging and 
we’ll briefly examine a few of these.

Perhaps the most well known applica­
tion of a diode other than as a unidirec­
tional current carrying device is the light 
emitting diode (LED). Light, in all its 
forms, is produced by electrons or 
atoms moving between so-called ‘energy 
levels’, as anyone versed in quantum 
physics will know. To make an atom 
change from a lower energy level to a 
higher one requires some form of exter­
nal excitation, such as heat or with an 
electric current.

Once raised to a higher energy level, 
the atom will attempt to return to its 
normal energy level, on the way dissi­
pating the gained energy usually in the 
form of heat. But under certain circum­
stances, the energy released will be 
photons of light. Silicon or germanium 
diodes release heat rather than light, 
and most LEDs are produced with gal­
lium arsenide phosphide (GaAsP) or 
gallium phosphide (GaP). The GaAsP 
(or GaAs) type emits red light, and the 
GaP type give out green to yellow light. 
Blue LEDs are also manufactured, and 
use silicon carbide as the active materi­
al.

A typical red LED requires around
10mA of forward current, at a forward

Fig.3: (a) the symbol for a LED; and 
(b) how a series 330 ohm resistor can 
be used to power a LED from 5V DC.

voltage of 2V. They usually have a very 
low PIV, typically of 5 V or so. The 
symbol of a LED is shown in Fig.3, 
along with a circuit showing how a LED 
can be driven from a 5V power supply. 
We will have more to say about LEDs 
when we discuss opto-electronic devices 
in a future chapter.

On the subject of opto-electronic de­
vices, a diode can be used to detect 
light. In the presence of light, the re­
verse current of a PN junction will in­
crease, and photodiodes are constructed 
so that the PN junction is close to a lens 
fitted to the body of the diode. Again 
more on the photodiode in a future 
chapter.

Another property of a diode that is 
very useful is that the capacitance of the 
junction will change as the reverse bias

Fig.4: (a) the depletion region of a 
diode with a small value of reverse 
bias; (b) increasing the reverse 
voltage makes the depletion region 
wider, lowering the capacitance of 
the junction. The symbol of a varicap 
diode is shown in (c).

is varied. When a PN junction is 
formed, the carriers in both junctions 
combine to form a depletion region. It 
is this section of the junction that causes 
the 0.6V (for silicon) barrier voltage 
that must be overcome for current to 
flow.

When a reverse voltage is applied this 
region widens, as shown in Fig.4. In ef­
fect, the depletion region is an insula­
tor, and the N and the P type semicon­
ductors are the plates of a capacitor. 
The higher the reverse voltage the 
lower the capacitance, giving a DC-con- 
trolled variable capacitor.

Although all diodes have this charac­
teristic, special diodes, called varicap or 
varactor diodes are made specifically for 
the purpose, such as the BA 102 device. 
These diodes are commonly used in TV 
and radio tuners, and allow tuning to be 
achieved with a variable DC voltage.

There are many other types of diodes, 
including special high frequency types, 
those that have a very fast switching 
speed and others with specific character­
istics. The Schottky diode is worth men­
tioning as although specialised, it has 
considerable application in digital inte­
grated circuits.

The Schottky diode (or hot carrier 
diode) is formed by joining a piece of 
lightly doped N-type silicon and a piece 
of metal, such as gold, silver or plati­
num. The Schottky diode is therefore 
not a PN junction, but a metal-to-semi- 
conductor junction. The main feature of 
a Schottky diode is that it can switch 
from conduction to non-conduction very 
quickly, making it ideal as a high speed 
switch, and it also has a lower forward 
voltage drop of around 0.2V. The sym­
bol and construction of the Schottky 
diode is shown in Fig.5.

The zener diode is another special 
type of diode. This diode has the 
unique property of being able to pass 
current in the reverse direction without 
the diode being destroyed. As the zener 
is such an important device, we will re­
serve it for future discussion.

Fig.5: The Schottky diode is a special 
high speed diode, constructed as 
shown in (a). The symbol is depicted 
in (b).
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Basic Electronics

Fig.6: A basic half-wave rectifier 
circuit is shown in (a), while (b) and 
(c) show how the diode behaves as a 
switch for each half of the input 
cycle. The DC output voltage across 
the load is depicted in (d), which for 
the values given equals 4.5V DC.

Rectification
The most fundamental role of the 

diode is as a rectifier. This application 
refers to converting an AC voltage to a 
DC voltage and as the power mains is 
AC, while most electronic circuits re­
quire DC, a rectifier circuit is present in 
virtually all mains-powered circuits. The 
simplest possible circuit is shown in 
Fig.6(a), which depicts the half-wave 
rectifier.

In Fig.6(b) and (c), the diode has 
been replaced with a switch and the 
transformer with an AC generator. For 
the positive half cycle of the AC supply, 
as shown in (b), the switch representing 
the diode will close, as the anode is 
positive. The AC supply is therefore 

connected to the load, and current 
flows. Note the polarity of the voltage 
across the load and the direction of the 
current.

When the AC supply reverses polari­
ty, the switch will open as the anode is 
negative (reverse bias). The voltage 
across the load falls to zero, and no cur­
rent flows.

For a 50Hz supply, the AC input will 
reverse polarity every 10 milliseconds, 
and the switch representing the diode 
will open and close at this rate, giving 
the waveform across the load as shown 
in Fig.6(d). The result is a DC voltage, 
as it doesn’t change polarity.

An important point to note is that, 
for the connections shown in the circuit, 
the output DC is positive. You may be 
wondering why, as we’ve being saying 
all along that the polarity at the cathode 
should be negative. In fact, the anode 
will be more positive (by at least 0.6V) 
than the cathode. Just think of the 
diode as a switch, but with a 0.6V drop 
across it when closed.

For a 10V RMS AC input, the values 
shown on the waveforms of Fig.6(d) will 
apply. The peak value of the waveform 
equals the RMS value multiplied by 
1.414 (square root of 2), and the aver­
age value (or DC value) of the wave­
form across the load is found by divid­
ing the peak value by 3.14 (Vp/ir).

So for a 10V RMS input, all you get 
is 4.5V of DC, and it’s very lumpy into 
the bargain. In fact, about all this cir­
cuit is really good for is to explain how 
the half-wave rectifier works, or per­
haps as a charger for a car battery. 
Otherwise, the resulting pulsating DC is 
of little use as a power supply for elec­
tronics. The answer is to smooth the 
output DC with a capacitor.

Filtering

The circuit of Fig.7(a) shows how a 
filter capacitor can be added to give a 
smoother DC output. Usually the ca­
pacitor will be an electrolytic type, with 
a value of around lOOOuF or more. As 
the waveforms in Fig.7(b) show, the ca­
pacitor is charged by the AC supply, via 
the diode, when this voltage exceeds the 
voltage across the capacitor. In fact, it 
needs to be higher by around 0.6V so 
the diode can be forward biased.

When this happens, the capacitor will 
be charged from the supply, shown 
shaded in the diagram. When the AC 
input voltage falls, the diode will be re­
verse biased, and the capacitor will dis­
charge through the load, in effect sup­
plying the load current. Thus, the ca-

Fig.7: By adding a capacitor to the 
half-wave rectifier as shown in (a), a 
smoother and higher value of DC 
output voltage is obtained (b). The 
time durations are for a 50Hz AC 
supply.

pacitor is charged with large bursts of 
current that last for a short time, and 
discharged over a longer period by the 
load current.

The resulting output voltage is there­
fore much smoother, and has a higher 
DC value. In fact, if there is no ripple, 
the DC output voltage will virtually 
equal the peak value of the AC input. 
If the input AC voltage is 10V RMS, as 
before, the DC output can be as high as 
14V or so. Not a bad improvement, and 
now the DC voltage is relatively smooth 
into the bargain.

A problem with this circuit is that the 
charge current, (which is also the cur­
rent through the diode) is a series of 
high value, short duration pulses. If the 
load current is 1A, the peak value of 
the diode current will be over 10A, 
which is quite a strain on the diode and 
the transformer. Also, because of the 
relatively long time interval between 
charge pulses, the voltage across the ca­
pacitor will drop quite a lot between 
charges if the load current is high. This 
will give a fairly high value of ripple on 
the output waveform, and this circuit is 
generally only used when the load cur­
rent is low (10mA or so).

In the next chapter, we will continue 
with the power supply, and describe cir­
cuits that have two, and even four, 
diodes connected as a rectifier that can 
drive loads of over 1A. m
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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!
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Clayton, Victoria 3168 
Ph: (03) 560 1011 
Fax: (03) 560 1804 
Tlx AA 35703
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SPECTRUM F»
Communications News & Comment

RACAL UNVEILS CT-2 PHONE
The Orbitel CT-2 cordless telephone 

has been unveiled by its Australian rep­
resentative, Racal Electronics. The 
small lightweight cordless phones, 
known as ‘Contact’, operate when the 

' user is within the vicinity of strategically 
positioned ‘telepoint’ receiving stations.

Austel has recommended that up to 
four telepoint licences be awarded, in­
cluding one to Telecom Australia, based 
on the CT-2 Common Air Interface 
(CAI) standard. A final decision is ex­
pected by the end of 1990.

Racal Electronics’ General Manager, 
Phil Taylor, said the UK based Orbitel’s 
CT-2 CAI equipment is believed to be 
the first operational telepoint system to 
be demonstrated in Australia. CAI al­
lows the CT-2 owner to use the tele­
point facilities of all operators in the 
market.

He said that CT-2 phones would go 
on sale when the telepoint system is es­
tablished in Australia early next year. 
The system is currently operating in 
London.

AUSSIE PHONE ENCRYPTOR
A telephone security encryptor - 

placed between the phone and the line 
- has been released by Australia’s lead­
ing encryption company, GSA Randata.

Compatible with most phones, the 
GSA1401 locks into secure mode at the 
simple touch of a button. The security is 
based on a proprietary multi-dimen­
sional encryption technique which is to­
tally asynchronous and requires only 
3kHz of bandwidth. The unit is almost 
totally transparent to the network and 
will function reliably on any communi­
cation path.

The cryptographic strength is obtained 
by using the company’s accepted propri­
etary algorithms and a very sophisti­
cated key management system means 
that the unit can be configured for all 
types of operations.

GSA Randata Managing Director, 
Geoff Ross, said the encryptor was 
based on proprietary technology de­
veloped in the company’s Melbourne re­
search laboratory.

For further information contact GSA 
Randata, phone (03) 822 7858.

PACIFIC RIM NET
AGREEMENT SIGNED

An agreement which will see the in­
stallation of the last link of a new high 
security/high capacity telecommunictions 
network to circle the Pacific Ocean has 
been announced in Maui in Hawaii. 
Signatories to the agreement are Aus­
tralia’s worldwide communcations com­
pany OTC Limited, Kokusai Denshin 
Denwa (KDD) of Japan and AT&T of 
the United States.

In memorandum of understanding be­
tween the international telecommunca- 
tions carriers from Australia, Japan and 
the United States sees the completion of 
the optical fibre network which takes in 
Tasman 2, (the cable which runs from 
Australia to New Zealand) PacRimWest 
(Australia to Guam) and PacRimEast 
(New Zealand to Hawaii) as well as 
cables from Hawaii to the US mainland 
and from the mainland to Japan.
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TEN NEW 
SEAPHONE CHANNELS

OTC’s Maritime division has an­
nounced ten new VHF Seaphone chan-

Hobart ■>

neis in NSW, Queensland and West
Australia as part of its ongoing nation­
wide expansion program.

In NSW, the new services include 
Channel 88 to expand Sydney’s busy 
Seaphone services and Channel 62 at 
Camden Haven - providing for the first 
time Seaphone coverage north from 
Forster/Tuncurry to Smoky Cape and 
100km seaward.

In Queensland, a new Seaphone chan­
nel is now operating at Fraser Island 
(Channel 62) covering popular Hervey 
Bay and south to Noosa Heads. Once 
the effects of recent flooding are over­
come, the interim service at Gladstone 
(Channel 27) will be relocated to a su­
perior site to provide greater coverage. 
In Brisbane, a third Seaphone channel 
(Channel 28) has been introduced to 
meet growing demand.

For technical reasons, the recently es­
tablished Seaphone facility at Mount In­

HANNOVER FAIR GOES FOR CT-3
The Hannover Fair selected the Erics­

son CT-3 cordless telephone system for 
its telecommunications network, to give 
both exhibitors and visitors access to the 
most modern cordless telephone system 
technology available. CT-3 was chosen 
because it enables total mobility within 
the network and includes such features 
as full automatic system roaming, seam­
less in-call handover and full speech en­
cryption for absolute privacy of conver­
sation.

“We studied carefully all of the alter­
natives which are now available, and 
came to the conclusion that Ericsson’s 
CT-3 concept is the only one that ena­
bled us to implement a professional net­
work of the type we require to satisfy 
the demands of our customers", said Mr 

kerman near Ayr in northern Queens­
land (formerly Channel 2) is now redes­
ignated Channel 60 and extends Sea­
phone coverage from Townsville and 
throughout the Burdekin region south 
to Bowen and 80km seaward.

In West Australia, new Seaphone fa­
cilities are now operating at Broome 
(Channel 26), Port Hedland (Channel 
27) and Dampier (Channel 23), each 
controlled remotely by OTC’s Maritime 
Communications Station in Darwin. 
Similarly, Carnarvon’s new Seaphone 
Channel 26 is controlled remotely 
through OTC in Perth. With the open­
ing of Channel 60 on Rottnest Island, 
Perth now has three Seaphone channels.

Having completed its current Sea­
phone expansion program in West Aus­
tralia, OTC is preparing to further ex­
tend VHF services on the eastern sea­
board and particularly in Tasmania and 
South Australia.

Weinberg, Manager of the Hannover 
Fair.

The CT-3 network will begin with a 
test phase during 1991 with system im­
plementation already starting this year. 
It will be coupled to the existing Sie­
mens Hicom 300 PABX and will include 
Ericsson’s modern MD 110 digital 
PABX switch for the advanced roaming 
and networking features. It is expected 
that when the network is completed, it 
will have to cope with more than 10,000 
subscribers as users discover the con­
venience of the personal telephone. The 
CT-3 portable handset, which weighs 
only 195 grams, offers six hours of talk­
time or 60 hours of standby, which is 
enough to cover almost a full week of 
continuous use.

EDUCATIONAL DATA
NETWORKS

Pegasus Networks is the representa­
tive in Australia of the Association for 
Progressive Communication (USA) 
which brings together a large number of 
networks, organisations and individuals 
participating in peace, environment, 
computer technology, education, human 
rights and social change issues.

Currently there are over 800 com­
puter conferences talking place on the 
network, enabling people from within 
Australia and around the world to 
particpate in and follow discussions, re­
search and developments in a vast array 
of subjects around the abovementioned 
issued.

In addition to conferencing, Pegasus 
also offers an extensive electronic mail 
(E-mail) service within APC and pro­
vides gateways to many other networks 
and databases.

The Network uses a communication 
technology based on a telephone 
modem connected to your personal 
computer and is compatible with almost 
all models of personal computers avail­
able in Australia-.

Further details from Pegasus Net­
works, PO Box 424, Byron Bay 2481 or 
phone (066) 85 6789.

SATELLITE LINK
FOR CUSTOMS INFO

A Soviet ship, sailing between Lenin­
grad and Stockholm, has demonstrated 
how ships can clear customs using satel­
lites instead of paperwork. The 12,281- 
ton luxurious Soviet ferry Ilich sent cus­
toms information using the Inmarsat 
satellite system to Swedish port authori­
ties, paving the way for the ‘paperless’ 
clearance of ships in future.

Owned by the Baltic Shipping Com­
pany and carrying both cargo and pas­
sengers, Ilich is the first ship ever to 
have used satellite communications to 
send ‘live’ customs information between 
computers on ship and shore. The trans­
mission of information to the Swedish 
Customs Regional Headquarters in 
Stockholm took less than two minutes. 
Such transmissions will enable port au­
thorities to receive advance information 
and clear the ship long before docking 
in.

The only equipment needed was a 
portable computer, a modem and an In- 
marsat-A satellite communications ter­
minal. The software package was de­
veloped by City Systems, a London­
based firm at a cost of approximately 
$8500.
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THIRD INTELSAT VI
SATELLITE LAUNCHED

The third of the Intelsat VI series of 
satellites - the F-4 - was successfully 
launched on June 23 from Cape Canav­
eral Air Force Station in Florida. A 
Commercial Titan launched the F-4 into 
a low-altitude ‘parking’ orbit with a 
perigee altitude of almost 100 nautical 
miles and an apogee altitude of just 
over 200 nautical miles.

The F-4 will be placed in the orbital 
location of 332.5° E and is scheduled to 
become operational early in September. 
This orbital location is the same posi­
tion held by Intelsat’s first satellite, 
Early Bird. It will join the first Intelsat 
VI (F-2) to provide unrivalled capacity 
for advanced voice, video and data ser­
vices to customers in the Atlantic Ocean 
Region, from the Americas in the west 
to Europe and Africa in the east.

Using advanced digital circuit multi­
plication techniques, each Intelsat VI 
can carry as many as 120,000 telephone 
calls and three colour television chan­

nels. In comparison, Early Bird pos­
sessed capacity for only 240 two-way 
voice circuits or one black and white 
television channel.

Each Hughes Aircraft-built Intelsat 
VI satellite has 38 C-band and 10 Ku- 
band transponders, a number of which 
are interconnectable using either static 
switch matrices or a subsystem which 
provides Satellite-switched Time Divi­
sion Multiple Access (SS/TDMA) capa­
bility, a major new technology that en­
ables flexible interconnection of beams 
according to traffic requirements.

The F-4, like others of the VI series, 
is one of the world’s largest commercial 
communications satellites. Stowed for 
launch, it measured almost 5.4 metres 
tall; after deployment of its telescoping 
solar panels and five communications 
antennas, it measures nearly 11.8 
metres. The F-4's initial mass in geosta­
tionary orbit will be over 2546.2kg or 
2.5 tonnes.

TELEPOIHT GOES 
PAN-EUROPEAN

Major telephone operators in the 
UK, France, West Germany, Spain, 
Belgium, Finland and Portugal, have 
agreed a common technical standard for 
Telepoint portable digital cordless 
phone services, based on a Common 
Air Interface (CAI) specification.

The agreement, in the form of a 
Memorandum of Understanding, com­
mits the signatories to set up either fully 
operational, trial or experimental Tele­
point services using the CAI standard 
by the end of this year.

The signatories have also agreed that 
by 1993, the aim is to have Telepoint 
services in all major cities, main railway 
stations and main airports. In the UK, 
three operators already offer Telepoint 
services from several hundred based sta­
tions and by the end of this year, it is 
expected that there will be several thou­
sand base stations installed.

Telepoint operates in the 864-868MHz 
UHF band. ®

The Trident Connector System

High reliability and durability combined with a well designed appearance make this comprehensive range of 
multiway interface connectors ideal for professional use in process control, communications, computers and 

the automotive industry.

COMPONENTS
248 Wickham Road, Moorabbin. Vic. 3189 

Phone (03) 555 1566 Fax: (03) 5533801 Telex: 30877 
Sydney (02) 663 2283 Adelaide (08) 363 0055 Brisbane (07) 832 5511
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PRODUCT OF THE MONTH
CHENDAI LAP V 
PORTABLE
The only AT 286 portable that 
gives you all the flexibility of a 
desktop plus
• Yourchoiceof 5.25" 1.2Mbor

3.5" 1 44 Mb Floppy drives
• 30 Mb Hard disk drive
• 2 Full length expansion slots
• Large EGA LCD Screen
• EGA output to Colour Screen
• Detachable

'uncramped 
keyboard

• Microsoft DOS 
and other software 
• 12 month

Australia-wide 
warranty with 3

• Carry Case
It 's perfect for

EC
14" Screen 
0.28 Dot Pitch 
1024x768 res. 
Analog & TTL

ARROW 25
Australia's best value and most 
reliable 25 Mhz 386 just got even 
better, now with:
• 80 Mb Quantum Hard Disk Drive
• 12 Millisecond access time and 

2 year warranty
• 64 Kb of Disk Cache!
• 4 Mb RAM (80 Nanosecond)
• 80386/25 Mhz CPU
• Super VGA monitor

Up to 1024 x 768 resolution 
14" Display
Super VGA Card 
16 Bit, high speed, 
512 Kb RAM
Microsoft 
DOS(y 
choice of 
3.
4.01)
Australia-wi 
12 month warranty

• Unix, 
OS/2 and PICK

---------- ——' ----- ----
IT’S ABOUT TIME TOO!!

If we said that you could now own a 386 with a 
European Pedigree, and manufactured here 
in A ustra/ia for about the same price as a 
Taiwanese ‘mongrel, 'you'dhave to say

“The Industry Standard’ '

ELITE 386 BY EME
The no compromise Power Pack, 
comes complete with:
• Genuine Intel 80386 20 Mhz 

CPU
• 1.2 Mb Floppy Disk Drive
• 1 Mb RAM, expandable to 8 Mb
• 40 Mb Voice Coil Hard Disk 

Drive fast 23 Millisecond access 
time

• High speed 1:1 interleave 
controller

• VGA colour monitor and card
• Microsoft DOS 

(your choice of/e 5 
3.3or4.01) Lf J / 
All I/O ports

Plus more!
OPTIONS

25 Mhz CPU with
32 Kb Cache.................
33 Mhz CPU with
64 Kb Cache..................
Additional memory......

compatible

cost server.

MAJOR CREDIT CARDS WELCOME

NETWORKS

Itra, Zenith, Bristol Research, 
NEC, Roland, Epson, Toshiba, 
Fujitsu, Seagate, Quantum.

áWS/

Everything from the most obscure

AUTOCAD

BRANDNAMES

SOFTWARE

How would you like to get 
realistically priced 386 machines.

Perfect for CAu, 
DTP or as a low

wvw

Bull •
WKW»

you were 
interested. 
Especially since these 
machines are from Bull, 
one of the biggest manu­
facturers of computer 
systems in the world. 
What this means to you is 
that you can how have 
one of the world’s best 
quality and supported 
PCs at a realistic price.

Callus now for exact details 
on the complete range.

$440 
$430

For indépendant advice on Australie ’s 
best value Personal computers, 

printers and software:

ELITE 386/SX
Why buy a 286 
forbusiness?
• Super VGA Card, 16 Bi?
• 80386/SX 16MhzO.W.S: 

y Disk Drive
40 Mb Hard Drive 
(23 mS)
VGA Card, 16 Bit 

A Monitor 
024x768 res.) 

II I/O Ports
Plus more!

ELITE 286
• Reliable, top quality
• 80286-12 Mhz CPU
• 16 Mhz landmark
• 1.2 Mb floppy drive
• 40 Mb hard drive, 23 MSEC
• 2 serial, 1 parallel, 1 gamesport
• Microsoft DOS
• VGA Card, 16 Bit
• VGA monitor (1024x768 res.)

CAPITAL 
COMPUTER 
EQUIPMENT

618 ST KILDA ROAD, MELBOURNE 3004.
TEL: (03) 525 2622 FAX: (03) 525 2940

TOLL FREE: 008 335 833

GOVERNMENT - Call for PE40 prices 
CORPORATE - Fax our ‘ ‘Quick Quote ’ ’ service 

INTERSTATE BUYERS 
Free Australia-wide warranty

\vhat else can you 
get from Capital?

Novell and 3 Com + 
additional c

ENROLMENT COUPON
Company....................

Name Dr/Mr/Mrs/Ms

Postal Address..........

Postcode

Tel( Fax(

Process my order for..................................................

My payment is attachment including $15 delivery
□ Send me the ‘' Capital Catalogue" which keeps me up to date 
with new developments and specials. □ Have one of the people 
at Capital call me on the subject of..................................................... 
□ Send me details on...........................................................................  
Fax to (03) 525 2940 or Post to Capital Computer Equipment, 
P.O. Box 6562, Melbourne 3004.
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4 DIGIT CAPACITANCE METER
Use it in the workshop, use it in the laboratory. This meter can measure 
capacitance from 1 pf to 9999uf in 7 ranges. It is mains powered, which means 
a big bright LED display, and it has an accuracy of better than ±1%. Supplied 
complete with all components including plastic case, deluxe pre-punched 
silk screened front panel, plus alligator clips and BNC plug for test lead.
Cat K-7500

s129
DIGITAL SINE/SQUARE 
WAVE GENERATOR

2 SECTOR BURGLAR
ALARM CONTROL UNIT
This Control Unit features variable entry and exit delays, LED status 
indicators, alarm driver circuitry, timed and latched outputs, two separate 
sector inputs, and the provision to add extra sector boards as required.
Cat K-8401

$3995 9
ALARM POWER
SUPPLY MODULE
Finally... a sophisticated BURGLAR Alarm Power Supply you can build 
yourself! It not only provides a 12 volt supply for your alarm, but recharges 
your back-up battery and automatically switches the supply between battery 
and mains should their be a power interruption.
Transformer to suit Cat M-1990
Cat K-8402

s399590
2 SECTOR MODULE
Expand your K-8401 Burglar Alarm Control Unit. Add as many of these Sector 
Modules as you need. They hold two sectors, each with LED status indicators 
and isolating switches.
Cat K-8400

$12959
COMBINATION LOCK

This new Digital Sine & Square Wave Generator uses high speed CMOS ICs 
and a digital filter to produce waveforms over a frequency range of 0.1 Hz to 
500kHz. It also features a 4-digit frequency readout, an output level control, 
and course/fine frequency adjustment.
Cat K-7350

»1499990
LOGIC PRORE

? 5 ? ï

This keypad combination lock can be used to operate your K-8401 or other 
Burglar Alarms. Works with solenoid door locks too! It can even be wired to 
trigger the alarm when the lock detects repeatedly incorrect entries. The kit

This invaluable kit comes with a special purpose case and includes test leads. 
LED indicators on the probe will identify logic HI, LO or PULSE states in both 
TTL and CMOS logic circuits.
Cat K-7405 v—

DUAL TRACKING

. _ NEW!/$2495 i

+/- 50V POWER SUPPLY
This power supply can really deliver the goods with variable output from 0 to 
100 volts DC! ideal for TV servicing.

• Variable current to 1.7 Amps (0-87V) 1 amp @ 100V
• LED indicator for ripple exceeding 5mV p-p
• Short-circuit protected

UHF TRANSMITTER KEY
This new design uses a SAW filter for improved frequency stability and 
eliminates the need for transmitter alignment. It features a flashing LED to 
indicate the button is being pressed and an automatic cut-out after 10 
seconds if the button is accidently held down.
Cat K-3259 NEW!S9Q95 __

DICI^MITH KEY

Kits marked with this symbol involve mains 
power wiring. Take extreme care when 
working with this equipment.

Degree Of Simplicity

9 Simple
99 Intermediate
999 DetailedELECTRONICS
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HEAR HERE!
YAESU FRG-9600 SCANNER
The FRG-9600 scanner is capable of covering the complete 60 to 905MHz 
VHF/UHF spectrum in all modes- FM, AM, CW, and SSB to 460MHz. .yes the 
lot! At a touch of a button it opens up an exciting world of communication.

Frequency:
Conversion:

IFs:
Tuning steps:

All Band, All Mode Receiver
YAESU FRG-8800 HF
From the world's leading manufacturer of amateur radio equipment.

Covers 150KHz to 30MHz 
Large digital display, 
with keypad freq, entry 
Wide-band VHF option 
1118-174MHz) 
Selectable tuning rates 
2 Year Warranty
Cat D-2820

• All mode, AM, LSB, USB, CW, FM
• S/SINPO graphics indicator
• Dual 24-hour clock
• CAT computer control option

s1295

Memories:
Audio Output:
Voltage:
Cat D-2825

60-905MHZ (up to 460MHz for SSB)
Triple (FM-n, AM, SSB)
Double (FM-w)
47.754MHz, 10.7MHz, 455kHz
FM-n 5/10/12.5/25kHz
FM-w 100kHz
AM-n 100Hz/1kHz
AM-w 5/10/12.5/25kHz
SSB 100Hz/1kHz

1 watt into 8ohms < 10% THD Save $50!
DC 12-15 V

SEPTEMBER BONUS!
Buy the FRG-8800 in September and receive FREE the D-2823 VHF Frequency
Converter (118-174MHz) worth $149

SPECIAL DEALS ON ACCESSORIES
0-2845 FRA-7700 Active Antenna $129 normally $149
D-2843 FRT-7700 Antenna Coupler $139 normally $159

s899
(Sept Only)

ubili” 3333883 ‘-83

IS
MM<*

CM»«*

»

IN-STORE AMATEUR -- 
RANGE EXPANDED

Many Dick Smith Electronics Stores are now being expanded to display our 
full range of YAESU communications equipment. These stores will have a 
licensed amateur on site to demonstrate all our product ON AIR! Our stores in 
Bourke St. Melbourne, Springvale (Melb), York St. Sydney, and Adelaide City 
store have already been upgraded. Be sure to visit us soon!

IDC GRADE CABLES
Cat W-2750 26 way 
30m pack only $60 
Cat W-2752 34 way 
30m pack only $80

$2.95/m 
save $15!
$3.50/m 

save $8.50

4 CORE SHIELDED 
FLAT CABLE Cat W-2039

SAVE30W

HIGH QI 
HEATS

UALITY 
HRINK TUBING

Radiation cross linked, flame retardent, heat shrinkable, military grade 
polyolefin tubing. Now with that sort of description it has to be good! 
Sold in 1.2m lengths; shrinks in diameter by 2:1 ratio.
SIZE

TINNED
COPPER WIRE

0.71mm diameter, 100g roll. Cat W-3015

1.2m x 1.6mm
1.2m x 1.6mm
1.2m x 3.2mm
1.2m x 3.2mm
1.2m x 4.8mm
1.2m x 4.8mm
1.2m x 6.4mm
1.2m x 6.4mm
1.2m x 9 5mm
1.2m x 9.5mm
1.2m x 12 7mm
1.2m x 12.7mm
1.2m X 19.1mm
1.2m X 25 4mm
Certified to U.S. Mil spec #MIL-1-23053/5

CAT NO COLOUR PRICE 10 UP

W-4100 Black $2.50 $2.00
W-4102 Colours $2.50 $2.00
W-4104 Black $2.95 $2.45
W-4106 Colours $2.95 $2.45
W-4108 Black $3.50 $3.00
W-4110 Colours $3.50 $3.00
W-4112 Black $3.95 $3.50
W-4114 Colours $3.95 $3 50
W-4116 Black $4.50 $4.00
W-4118 Colours $4 50 $4.00
W-4120 Black $4 95 $4.50
W-4122 Colours $4.95 $4.50
W-4124 Black $6.95 $6.25
W-4128 Black $8.95 $8.05

Ideal For Transmitter Wiring!
TEFLON COAXIAL 
CABLE PACK 
RG-178, 1M LENGTH
Only 2.5mm dia., this cable can handle 
up to 100 watts at 500MHz Cat W-2088

/1OOg roll
HPM “TIDY CORD”
Coiled lead with IEC line socket and 
3-pin plug as used on most electronic 
equipment. CatW-1363

$995

DICK^SMITH
ELECTRONICS
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THE FOOLS
ADCOLA RS30 
SOLDERING 
IRON
• 12 watt mains powered
• Well balanced design
• Long-life Triclad 3mm tip

Cat T-1820

ADCOLA RS50 
SOLDERING 
IRON
• 16 watt mains powered
• Reliable heavy duty element
• Long-life Triclad 5mm tip

Cat T-1825

$3695

ADCOLA RS60 
SOLDERING 
IRON
• 21 watt mains powered
• Lightweight, super-slim barrel 
• Anti-seize 6.5mm tip
Cat T-1835

$3895

Was $48.95

Special otter!
ADCOLA DR30 
DUOTEMP
• Normal plus push-button boost 

temperature settings!
• 21 watts on boost
• Can be fitted with a variety 

of specialist tips
CatT-1830

Save $5 for 
month only

*54
2 TIP REPLACEMENT PACKS
To suit ADCOLA irons Cat T-1860/2/4 $1995

SCREWDRIVER SETS
PUSH-ACTION T-BAR
• 6 & 8mm flat blades MAGNETIC
• No.1 & 2 Phillips heads cAac- —n
• 2 hole reamers" *995 SCREWDRIVER

CatT-4512

5 TIP REPLACEMENT PACKS
To suit ADCOLA irons Cat T-1861/3/5 $4095

SCREWDRIVERS

MAGNETIC
• Fully insulated with 

magnetic head
• 4.5 & 6mm flat blates

With 6 magnetic bits and | I 
plastic holder " J
2 Phillips, 2 flat, and
2 Torx bits $(-95 Reduced
Cat T 4515 from^95

No.1 & 2 Phillips heads

heads $9æ UNIVERSAL
RIT SET

5 RIT SET
• Large rubber handle for 

extra grip
• 1.2, 6, 6.5 & 7mm flat blades
• No.1 & 2 Phillips heads

Cat T-4500 Was $9.95

For manual or electric drivers 
4.5 & 7mm flat blades 
No.1 & 2 Phillips heads 
No.1 & 2 Pozidrive
CatT-4518

Chrome vanadium blades and insulated handles make these ideal
for tradesmen, home handymen ...anyone.

Phillips Head
Head/Shank Cat No. Price
3.2 x 75mm #0 T-6035 $2.95
5 x 75mm #1 T-6037 $2.95
5 x 100mm. #1 T-6045 $3.95
6 x 38mm #2 T-6025 $2.95
6 x 100mm #2 T-6047 $3.95 .
6 x 125mm. #2 T-6055 $3.95 A
8 x 150mm #3 T-6065 $5.95 Zf
Flat Blade: ft /
3.2 x 50mm T-6028 $2.50 < Zd
3.2 x 75mm T-6030 $2.95 Zf
4 x 100mm T-6032 $2.95 Zf
5 x 100mm T-6040 $3.95 Zf
5 x 150mm T-6050 $3.95^
6 x 38mm T-6020 $2.95^
6 x 125mm T-6052 $3.95
8 x 150mm T-6058 $5.95
8 x 200mm T-6060 $5.95
8 x 250mm T-6062 $5.95

$595 X___ '

DICK^SMITH
$595

HORRY [NEW 
KNIFE SET~ 
3 knives in a solid plastic 
case with magnetic blade 
holder. Includes 10 blades... 
each a different shape for a 
different purpose.
CatT-3618 _

$1595ELECTRONICS
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YOU NEE
3-IN-1 MODULAR TOOL
The One Tool That Ooes It All!

It’s a drill plus drill bits
It’s a Soldering Iron plus solder
It’s a Screwdriver plus drivers
And it’s rechargeable too! $ 

catT-5712 Unbeatable value at

A professional quality Solder Station 
at a hobbyist’s price!
DSE 
SOLDER 
STATION

> Variable temperature control 
from 200 to 500°C

> With temperature meter
1 Lightweight Iron holder plus 
cleaning sponge
Cat T-2000 $135

For quick and reliable connections, 
it beats solder every time!
LUG CRIMPING 
TOOL
• Cuts and strips cable too
• Includes pack of assorted lugs
• An essential tool in any workshop
CatT-3520 $gg5

20 PIECE TOOL KIT
• 5 open ended spanners 4-6mm
• 2 Phillips head screwdrivers
• 3 Allen key drivers Cat T-4830
• 5 nut drivers 3-5mm
• 6 flat bladed screwdrivers e 4 Aqe
• 1 tommy bar
• All in a handy plastic case

llllllllllllllll
I|l•l|||l|l|l4•l•llil•ï•iilïlilí

’HOLDING’ 
SCREWDRIVER SET
• 5-piece fully insulated screwdriver set
• Designed to HOLD screws while 

being driven
• Includes 3 flat blades and 2 Phillips head

«25“ Cat T-4395

<4»
—...

STAINLESS STEEL 
RULER WITH 
CUTTING GUARD!
CatT-5146
2^ -- --
1^,3 4 5 5 7

HORRYIST 
TOOL KIT
• 6 Piece jeweller’s screwdriver set
• 120mm long nose pliers
• 110mm side cutters 

Cat T-3294

MAGNETIC TOOL 
HOLDER
This 50cm strip simply screws to the wall 
and holds any shaped metal 
tools or knives. Cat T-5500 vU“!)

MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS:
N.S.W.: ARMIDALE: New England Electronics 711655 BALUNA: Baliina Electronics 867022 BOWRAL: F.R.H. Electrical 
611861 BROKEN HILL Hobbies 8 Electronics 884098 COOTAMUNORA Cootamundra Music 8 Lite 422561 COffS HARBOUR 
Coifs Harbour Electronics 525684 DENILIQUIN: Deni Electronics 813672 OUBBO: Chris's HI Fi 828711 FORSTER: Forster 
»Electronics 545006 GLEN INNES John Sommeriad Electronics 323661 GRAFTON: Repairs and Spares 421911

TH Miatronics 624534 INVERELL Inverell Electronics 221821 LEETON: Leeton Audiotronic 5328W LIGHTNING 
f»E. Çïde & S™1*1 290679 LITHGOW: Douray Photographies 513173 LISMORE: Oecro Electronic Sendees 214137 
MOREE: Moree Electronics 522091 MUDGEE Headware 723895 NARRABRI: Namoi Computer Service 923274 NELSON BAY 
Nelson Bay Elect 8 Hobbies 813685 NOWRA Nowra Electronics 210722 ORANGE Central West Electronics 626491 PARKES 
Strad Music Centre 623366 PORT MACQUARIE. Hastings Computer Service 834574 TAREE: Brads Electronics 526603 
WAGGA WAGGA Phillips Electronics 216558 YASS Warmington Electrical 261116 YOUNG: Keith Donges Electronics 821279 
VtC: BAIRNSOALE: LH 8 LM Crawford 525677 COLAC: (iliac Electronics 312847 MiLDURA: Pullman Auto Pro 232882 
MORWELL Monwll Electronics 346133 SHEPFARTON Andrew Guyatt Electronics 219497 SWAN HILL Nyah District TV 
Service 329303 WARRAGUL Roytaine 234255 WARRNAMBOOL Koroit St Elec Services 627417 QLO: AYR Delta Electrix 
831566 BUNDABERG Bob Elkin Electrones 721785 CALOUNDRA Electro-mart 918533 DYSART Dysart Vldeotronixs 
582107 INGHAM Masons Electronics 763188 MACKAY Stevens Electronics 511723 MARYBOROUGH Keller Electronics 
214559 NAMB0UR Nambour Electronics Shop 411604 PIALBA Keller Electronics 283749 TAS: BURNIE Electronic City 
314760 DEVONPORT A I Electromcs 246322 SA: MT GAMBIER Hutchesson s Communication Centre 250400 PORT 
LINCOLN Basshams TV 8 Comp World 822788 WHYALLA Eyre Electrones 454764 WA: ALBANY Micro Electrones 
412077 BUNBURY Mero Electrones 216222 GERALDTON Batavia Lighting 8 Electrical 211966 KARRATHA Daves 
Oscitrone 854836 MANORAH Micro Electronics 5812206 PORT HEDLAND Ivan Tomek the Elect 732531

dìcì^Bsmìth
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THE BOOKS
TOO SHOULD Bill

1990 Edition

ARRL Radio Handbook
The bible according to 
the Amateur Band!
The all new hard-back 
ARRL Handbook is 
updated with all the 
latest information for 
the avid amateur radio 
operator plus new and 
innovative projects to 
build.
Cat 8-2223

$4995

1990 Edition 

World Radio 
TV Handbook 
Up to date listings of 
international Radio 
and TV stations.
Provides frequencies, 
addresses, call signs, 
IDs, and more!
Cat B-2090

«3595

1990 EDITION

WORLD
RADIO
Handbook

ELECTRONICS EDUCATION...THE FUNWAY!
Funway 1
Start with the 
absolute basics 
and learn to build 
20 fascinating 
projects.
Cat B-2600

$495
Electronics 
Notebook 4
This issue deals 
with Thyristors, 
Soldering, using a 
CRO, Zener 
diodes, and more.
Cat B-3637

$3«
Electronics 
Notebook 5

Funway 2
The next step. 
Learn how to 
solder and use 
printed circuits. 
Another 20 
projects to build. 
Cat B-2605

Sg95

Funway 3
Complete these 
10 projects and 
you'll be able to 
tackle any of our 
electronics kits.
Cat B-2610

$095

3
ELECTRONICS 

NOTEBOOK

Databook
Complete listings 
of allCOS/MOS 
and 74HC00 
series ICs
Cat B-3632

$300

15th Edition

ARRL Radio Handbook
Comprehensive 
discussions on 
principles of virtually 
all aspects of antenna 
design and 
performance. Contains 
examples of hundreds 
of antennas with full 
construction details.
Cat B-2208

93995

Latest in the 
series. Get the 
low-down on 
transistors, 
resistors, 
capacitors, and 
diodes.
Cat B-3641

$325

3
ELECTRONICS 

NOTEBOOK
5

Digital Logic Gates 
& Flip-Flops __
What they do and 
how to use them. 
A great aid to 
designing and 
testing digital 
circuits.
Cat B-1271

$1995

DIGITAL 
LOGIC GATES 

ANO FLIP-FLOPS

Bugging And Its 
Prevention

Linear IC 
Equivalents
Gives you 
descriptions, 
equivalents, and 
pin connections 
for linear ICs.
Cat B-4761

M895

Designs, ideas, 
and practical
information on 
Bugging and -r-

Security.
Cat B-3640

$335 1

Practical Digital 
Handbook
An introduction to 
digital circuits, 
timers, micro­
processors, and 
digital I/O devices.

Cat B-1270

*19“
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Digital IC 
Equivalents
Descriptions, 
equivalents, and 
pin connections 
for digital ICs.
Cat B-4762

*18æ

3 Volume Set
Linear Databooks
All the important 
information for the 
experimenter, 
technician and 
project builder.
Cat B-5520

M995

INTERNATIONAL

Up-To-Date 
World 
Transistor 
Comparison 
Table
Gives a descrip­
tion and equiva­
lents of every 
transistor known.
Cat B-4760

$995

¡ÑEWj]

1________
UF 10 (Hit WOttOS 
IIMWM COHMKSOR tlM(

International Inew; 
Diodes Equivalents
Equivalents for 
Zener diodes, 
Thyristors, Triacs, 
Diacs, and LEDs.
Cat B-4763

$1495

DIODES
EQUIVALENTS

LINI» OIOOIS - INTBISTOBS - 
ruuCI - 01*0 - lit»

DiCìOsMITH
ELECTRONICS



¿W"t¿h"S& relays
« Digital 

Panel Meter
• 3.5 digit LCD display
• Full Scale of 200mV or 2V 

into 100M ohms
• Auto zeroing & inbuilt overrange
• Includes mounting bezel

Cat Q-2200

s599s
Vernier Reduction 
Drive

Cat No.
P-7516
P-7518
P-7520
P-7522

Variable Position 
Rotary Switches
Using the built-in locking device, 
these switches can be set for anywhere 
between 2 and their maximum number of
positions.

Poles
3
1
4
2

Positions
2-4 
2-12 
2-3 
2-6

$325 
Each

Activating Coil
Matching coil for the Mini Reed 
Switch. The 430ohm coil 
operates from 6 to 15V DC.
Cat P-7858 $^20

3 DIA.

Cat P-7172
$^35Cat P-7856

5 DIA. GLASS TUBE

Mini Reed Switch
25mm long and easily hidden 
in the wood-work.1 Smooth, positive 

movement for 
fine control

■ Suitable for 
panel mounting

128mm diameter 
with inbuilt 
mounting lugs
$1595

Mini Micro 
Switches
• Just 20x10x6mm
• Curved end on actuator arm 

for cam follower
• SPDT contacts

Cat P-7802

Micro Switches
Activates with only 2-3mm 
blade movement
Ideal for alarms, safety 
guards, and limit switch coor 
SPDT contacts
Cat P-7800

Cradle Relay 
Sockets
Silver plated sockets to suit 
4PDT cradle relays.
Cat P-4734

$395

PCB Mounting 
Relays
12 volt, 80mA relays with fully 
enclosed contacts. They are 
ideal for HF, VHF, & UHF switching
applications
Cat P-8030

53995

Cradle Relays
Rated at 12V, 30 watts with 6- 
10ms op. time and 3-4ms 
release time.

Cat P-8000 DPOT s12’5 
Cat P-8002 4PDT $4 995

DjC^SMim
PHONES

DS XPRESS PHONE & MAILORDER SERVICE
Outside Sydney (FREE Call) 008 22 6610 Sydney And Enquiries - 888 2105 

FAX: (02) 805 1986 or write to DS XPRESS, PO BOX 321 N/RYDE NSW 2113 
All Major Credit Cards Accepted. O/Nite Courier Available.

24 HOUR DESPATCH OF ALL ORDERS

TOYS & LEARNING 
SECURITY 

AUDIO
COMMUNICATIONS 

COMPUTERS
HOME ELECTRICALS

,N®W ^Ury 2L82?L’ Ba9ks,0wn s9uare 707 4888 • Blacktown 671 7722 • Brookvale 905 0441 • Bondi 387 1444 
\ 411 1955 642 8922 » Gore Hill 439 5311 .Gosford 25 0235

. m2. * Kotara 56 2092 ’ Liverpool 600 9888 • Maitland 33 7866 • Miranda 525 2722
^m^7 a, i6^ " * Parramatta 689 2188 * Penrith 32 3400 • Railway Square211 3777 • Sydney

Wn °n.?On9. 28 3800 • ACT • Belconnen (06) 253 1785 • Fyshwick 80 4944 • VIC
• Ballarat 31 5433 • Beknonl 43 8522 • Bendigo 43 0388 • Box Hill 890 0699 • Coburg 383 4455 • Dandenong 794 9377 

379 7444 ' Footscray 689 2055 • Frankston 783 9144 • Geelong 232 711 • Melbourne
3 ! ™ h K 326r-6?8ooinn^t6 O0urke SL639 0396 * Richmond 428 1614 • Ringwood 879 5338 • Springvale 547

0522 ,PLD. BrJabaa® pity 229 9377 »Buranda S®1 6233"Cairns311 515«Chermside359 6255• Redbank288 5599 
• Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 • Townsville 72 5722 • Underwood 341 0844 • SA 
•Adelaide City 223 4122 »Beverley 347 1900 »Elizabeth 255 6099 »Enfield 260 6088 »St. Marys 277 8977 »WA 
• Hobart 31°0800 ’NT »VtuartPark fiTt 97^ * City 481 3261 * Midland 250 1460 * N°rtPbridge 328 6944 • TAS 

ORDER BY PHONE OUTSIDE SYDNEY (008) 226610 Free Call Sydney Area 888 2105

The Largest Australian Electronics Retailer!
____________ 63 Stores Across Australia
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Syntony & Spark - 2
In the first of these articles, the need for tuning was discussed along with the way in which the 
Multiple Tuner was developed. Here the author gives more complete information on the Tuner 
itself, including dimensions and a detailed commentary on the method of construction. This 
should allow any intending constructor to replicate this quite complex but vital element of early 
wireless communication.
by PETER R. JENSEN, VK2AQJ

It probably needs to be said at the 
beginning of this description of the con­
struction of the Multiple Tuner, that 
this is not a project to be tackled light­
ly. Where other projects in this series, 
concerning replicas of the elements of 
early wireless gear, have been con­
structed with the aid of an electric drill 
and other hand tools, with the Tuner a 
major change was required.

It may not be immediately apparent 
from the illustrations that accompany 
this article, but it is nevertheless true 
that the work involved probably cannot 

be successfully undertaken without the 
help of a small lathe. This is what lies 
squarely at the heart of this generally 
faithful reproduction, and it isn’t really 
feasible to replicate some of the parts of 
the tuner with only an electric drill.

No doubt any small bench lathe 
would be adequate, provided that it will 
hold work up to about 100mm in diame­
ter. As to the skill involved in driving 
such a machine, it may well be neces­
sary to do as the author did and take 
one’s self off to the local CAE for a 
couple of terms to learn the rudiments 

of lathe work. Not that such a stint 
should represent any great hardship, if 
you like to work with your hands.

Another departure, as compared with 
earlier projects described by the author, 
is the preparation of properly drafted il­
lustrations, set up accurately to scale. 
Previously, freehand sketches have been 
considered clear enough, when supple­
mented with written dimensions, to 
allow the devices being described to be 
accurately reproduced. However in this 
instance, the range of parts and their 
location and dimensions are critical if a
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How the Multiple Tuner was connected up with the Magnetic Detector, a telephone 
receiver and antenna spark arrestor. The ‘Jigger’ connects at top right.

true replica is to be produced and not 
just an approximation.

It should be mentioned here that an­
other major factor in assuring the suc­
cess of the replica to be described, was 
the generous assistance of the Museum 
of the State of Victoria. During a visit 
to Melbourne two years ago, an oppor­
tunity was taken to explore the Mu­
seum. Apart from examing the Amateur 

Radio Station at the Museum and meet­
ing the volunteer operator, the author 
noticed an example of the Multiple 
Tuner nestling coyly amongst a variety 
of other items in a display designed to 
celebrate the forthcoming Bicentennary.

A number of colour photographs were 
taken, to supplement those that had 
been made in Chelmsford (UK) at the 
Marconi archives some years ago. Later 

a discussion with one of the Curators 
led to several letters being exchanged 
and ultimately the Museum was to 
generously provide a series of black and 
white photographs - taken so as to give 
accurate plan and elevational informa­
tion at a defined scale. From these 
photographs dimensions could be scaled 
off quite accurately using perspective 
geometry, and this has been the basis of

A shot taken when the author was part-way through 
assembling the box for the replica Multiple Tuner. This 
part requires only the use of basic hand tools, as shown.

The completed box, ready to receive the smaller 
components. The top and front are made from synthetic 
laminate, similar to Ebonite, while the three tuning 
capacitor shells are of 100mm brass plumbing tube.
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Syntony & Spark
the drawings that have been prepared.

So, making the rather bold assump­
tion that the reader is equipped with the 
necessary lathe and other electric tools, 
we can now turn to the description of 
the various parts of the Tuner. Al­
though the drawings that have been 
provided should allow an accurate copy 
to be made, it will be useful to add a 
number of comments. Hopefully this 
will avoid some of the pitfalls and blind 
alleys which wasted considerable time 
for the author.

Construction tips
The first job involves the construction 

of the case for the Tuner and this at 
least is quite easy, consisting of timber 
in the main. However the top and front 
of the case are made from a modern 
substitute for Ebonite, consisting of a 
synthetic laminate which is rather simi­
lar to Formica.

The material used is an insulating ma­
terial designed for making switchboards, 
and was supplied by Cadilac Plastics at 
Silverwater in Sydney. It’s not cheap, 
but there is no doubt that it makes a 
most appropriate substitute for the 
genuine article, being of a similar colour 
and consistency to Ebonite. It is ex­
tremely hard and the best thing to cut it 
with turned out to be a jigsaw with a 
metal cutting blade.

As the illustrations show, the box is 
quite uncomplicated and is put together 
with nails and PVC glue (Aquadhere) 
where not visible. The top and front, 
however, are screwed into position with 
brass screws.

From this stage on, there will be a 
considerable use of brass in the form of 
rod, sheet and tube. For this reason it 
may be as well to cultivate your local 
scrap merchant, so that you can obtain 
the necessary bits and pieces without 
paying the full retail price for new sec­
tions.

Assuming that such a step has been 
accomplished then, the first piece of 
scrap that you will need is a short sec­
tion of brass plumbing tube. This will 
be the basis of the shells for the tuning 
capacitors (condensers) and these are 
cut to length and fixed back to the case 
with small brackets soldered to the in­
side surface of each shell.

Before fixing in position, it is advisa­
ble to buff up the surface of each shell 
with buffing wax on a electric wheel, 
and seal the polished surface with Wat- 
tyl ‘Acrylac’. It’s annoying to have to 
take everything to pieces right at the 
end, to do the polishing and sealing, as

The author’s tuning coils in position. They came from a surplus WW2 tuning 
unit, with that on the right having an internal variometer.

the author was forced to!
The next task to be undertaken is the 

construction of four terminals. This is 
also a relatively easy task on the lathe, 
and so makes a good starting point for 
the work that will follow. The dimen­
sions are given in the detailed drawings 
and the only minor conplication is the 
need to cut re-entrant grooves in both 
top and sides of the actual terminal top.

It is probably best to grind one end of 
the normal cutting tool to a shape that 
is usually referred to as a ‘round nosed 
roughing tool’. This is a symetrical tool 
which can be used to cut on both sides 
of a reentrant groove. For cutting brass 
the top of the tool is left flat, rather 
than being cut in at. an angle as would 
be the case for mild steel. The tool 
height should be carefully set so as to 
match the centre of the rod to be 
turned.

The terminals and their collars will 
have to be drilled and tapped to take 
threaded rods, either purchased or 
made up and for accuracy, a small cen­
tre drill makes the job far easier. It is 
possible to use an ordinary twist drill, 
but there is always a tendency for it to 
wobble off-centre as it touches the 
metal. This can usually be avoided by 
using a rod fixed in the tool holder and 
pushed up against the drill bit, but the 
centre drill is much easier to use if 
rather more expensive.

To produce the knurled edge to the 
terminals, a fine knurling tool will be 
required. Perhaps you should also be 
prepared to make a couple of ‘duds’ be­
fore a perfect finish is achieved. Do not 
be in too much of a hurry with this step 
or wind the tool against the metal too 
hard, or it will not cut teeth at the cor­

rect spacing but skip to a double pitch.
The next item to be made up is the 

Earth Arrestor and for this there are 
two options. The one shown illustrated 
was actually made up as the last compo­
nent before the lathe was obtained and 
was probably the principal reason to 
give away the electric drill as the means 
of spinning brass sections. With a lathe 
available, clearly the shapes required 
could be cut directly from rod and 
threaded, tapped and knurled as neces­
sary.

However it is possible to obtain stand­
ard brass plumbing fittings, in Sydney at 
any rate, which make most of the metal 
turning unnecessary. What is required, 
following this route, is a reduction 
sleeve, threaded internally at one end, 
and a stop end which is then soldered 
into the smooth sided open end of the 
sleeve. A short length of threaded tub­
ing is then required to screw into the re­
duction sleeve and this constitutes the 
main body of the arrester.

The hexagonal part of the reduction 
sleeve must then be turned off, to 
achieve the flange at the base and this is 
just possible in the electric drill. An or­
dinary nut can also be purchased to fix 
the body of the arrester into position.

The centre of the arrester consists of 
a piece of turned ‘Tallow-wood’ with a 
centre pin threaded at one end to pro­
vide the high voltage terminal. The 
main adjusting knob and its locking 
piece are again turned up and knurled 
as for the terminals described earlier.

Next we can turn to a piece of wood 
turning, as light relief after the first at­
tempts at the metal turning in the lathe. 
In passing, the metal lathe can be used 
for cutting wood, even though it makes
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Syntony & Spark
rather a mess and you risk mixing metal 
filings with the wood dust. If you do not 
have access to a wood lathe it certainly 
works however.

What is now required are a number of 
control knobs. After trying several dif­
ferent substances, ranging from com­
pressed rubber to soft wood, the most 
satisfactory substitute for the genuine 
Ebonite was found to be Australian 
hardwood. This came from an offcut of 
garden fencing post. It is thought to 
have been Stringybark, being a pale 
reddish colour, after cutting and turning 
and before staining with Indian Ink.

In order to provide a mechanically 
sound centre, short brass rods were set 
into the underside of the knobs and 
drilled to take the shafts of the variable 
capacitors. These rods were fixed into 
position with the assistance of ‘Araldite’ 
24-hour adhesive.

The one tricky job in replicating the 
knobs was to make the fine edge knurl­
ing which, because of the size, could 
not to be tackled with a normal metal 
knurling tool. In the end a special tool 
was made up from a piece of 25mm- 
diameter mild steel rod, consisting of a 
series of sharp edged grooves cut with a 
constant pitch of 0.5mm. This grooved 
rod was then turned at high speed in 
the lathe, and the edge of each knob set 
against it and turned slowly around by 
hand so as to form the knurling, letting 
the pitch of the tool set the groove 
spacing. Rather tricky, but the result 
was quite respectable. Not as fine and 
clean as the original but this can only be 
seen from quite close inspection.

For the tuning capacitors, which sit on 
the top of the Tuner, the knobs that 
have just been made are each connected 
to a circular flange of laminate, taken 
from the remaining part of the board 
used to make the front and sides of the 
case.

As noted earlier, this material is ex­
ceptionally hard and to cut out three ex­
actly similar disks, a circle cutting tool, 
with an adjustable boom, was used. 
This was fitted into the electric drill 
while held in a drill press for accuracy. 
Later these disks were held in the jaws 
of a three-jawed lathe chuck and turned 
down to the dimensions indicated. At 
this stage the disks were also grooved to 
take the top of the brass cylindrical 
shells mounted on the top of the box.

A threaded rod was then put through 
the centre of the disks, one at a time, 
and bolted into position. This allowed 
the disks to be spun so that their edges 
were accessible and allowed the cutting

A closeup of the terminals, spindle and collar - all turned up from brass in a 
small hobby lathe.
of the stepped groove to take the brass 
straps around the edge of the disks. 
This ring of brass to each disk was 
made up from off-cuts from the brass 
tubing used for the capacitor shells. 
Being inevitably a little too small in 
diameter, the rings were cut and small 
pieces were added and soldered into 
position with hard solder.

Small tuning capacitors were obtained 
from Mr L.E. Chapman, at North Nara- 
been, and these were fixed into position 
at the centre of each of the brass cylin­
ders with small pieces of aluminium 
sheet bolted back to the ebonite case. 
In addition the knobs were fixed to the 
completed disks with nuts and bolts. 

Then, in turn, each completed knob and 
disk assembly was attached to the shaft 
of the capacitor with grub screws taken 
through the side of the knobs.

As can be seen, to each of the disks it 
is necessary to add a couple of flat 
topped studs, which were part of the 
original capacitor assembly, and also 
two round-headed bolts. None of these 
parts are strictly necessary for the 
operation of this modern replica, but 
are needed if one wishes to maintain 
the correct appearance.

In order to complete the capacitor 
tuning assemblies, it is necessary to 
make up two pointer columns for each 
shell. In the original Tuner, these per-

And here is just about all of the Tuner’s brasswork, arrayed out in front of the
main case.
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A close-up of the top panel components, showing the changeover switch and 
the mounting for a tuning capacitor shell.

formed two functions. Firstly the top of 
each standard carried a pointer but, sec­
ondly, hidden behind each one was also 
a wiper which made the contact to the 
sections of the variable capacitor inside 
as the knob was turned. With the mod­
ern capacitors that have been used, the 
wipers are of course redundant - but 
their absence is not detectable except to 
the critical eye of the wireless fanatic: 
the author, perhaps!

Again the form of these standards is 
clear from the drawings and photo­
graphs. They are cut from angle brass 
and need to be extended somewhat to 
achieve the correct height to clear the 
surface of the disks. For this scraps of 
angle are silver soldered to the ends of 
the angle and then ground of on a 
bench grinder to a smooth surface be­
fore buffing up and fixing to the top 
surface of the tuner.

In order to fix these parts into posi­
tion, it is necessary to use flat-headed 
bolts. Because nothing could be found 
of the correct dimension, they had to be 
fabricated out of 5/32" round-headed 
bolts soldered to the underside of disks 
cut from a length of rod. As some 18 of 
these fixing bolts will be needed, now is 
probably the right time to grit your 
teeth and do them all as a batch!

The benefits of Henry Ford's produc­
tion line suddenly start to make sense 
when such a task has to be undertaken, 
for by doing the same job 18 times it is 
possible to avoid continually resetting 
the lathe; and much time is saved. 
Again the drawings show the correct 
profile for these studs and it will be 
seen that the top of the original bolts 
has to be shaved to a parallel sided 

shape in order to obtain a proper sur­
face for the solder to stick to.

Next the changeover switch can be 
tackled, and again this involves brass 
angle and flat pieces - no lathe work, 
other than the small knob to the change 
lever itself. This is fairly straightfor­
ward, except for making the threaded 
hole for the knob. In order to avoid 
splitting the laminate, it is advisable to 
hold the section between the jaws of a 
vice while the tapping is being done.

When at last all these components are 
in position on the top surface of the 
box, it can be seen that a major step to 
the construction of the Multiple Tuner 
has been taken.

Our attention can now be turned to 
the front panel of the Tuner, with the 
ganged tuning switch and Aerial tuner 
assembly. Again reference to the draw­
ings will make clear what is required 
and fairly easy lathe work is needed to 
make up the shafts and collars for the 
knobs and wiper bars.

As before the tedious task is making 
up the studs on which the wipers will 
bear, since this involves the same prob­
lem of unavailability of a modern flat­
topped bolt that can be used. You will 
probably guess that Henry’s production 
line has to be invoked, to help you 
through the process of making up no 
less than 45 of these studs, which are 
somewhat smaller than those previously 
made. The only consolation is that these 
studs do not need the saw cut for a 
screwdriver.

On the principle of worst jobs first, 
we can now turn to the far easier task 
of making up the four sets of spindles 
and bearings. These items are all of

REFERENCES

FLEMING, J. A., An elementary 
Manual of Radiotelegraphy andRadio- 
telephony, 1916.
HAWKSHEAD, J.C. and DOWSETT, 
H.M., Handbook of Technical Instruc­
tion for Wireless Telegraphists, 1915.
SWEENEY, W.M., A complete course 
of Wireless, 1920.
ROBISON, Commander S.S., Manual 
of Wireless Telegraphy for the use of 
Naval Electricians, 1913.
BAKER, W.J., A History of the Mar­
coni Company, 1970.
AITKEN, H.G.J., Syntony and Spark 
- The Origins of Radio, 1976.
JOLLY, W.P., Marconi - A Biogra­
phy, 1972.
GEDDES, K., Gugliemo Marconi 1974- 
1937, 1974.
MARCONI, G., Wireless Telegraphy 
Paper to the Royal Institution, 1900.
MARCONI, G., The Progress of Elec­
tric Space Telegraphy Paper to the 
Royal Institution, 1902.
MARCONI, G., Recent advances in 
Wireless Telegraphy Paper to the Royal 
Institution, 1905.
FLEMING, J.A., Recent contributions 
to Electric Wave Telegraphy Paper to 
the Royal Institution, 1907.
MARCONI, G., Radiotelegraphy Paper 
to the Royal Institution of Great Brit­
ain, 1911.

generally similar construction, the dif­
ference being that those for the wiper 
bars are cut off shorter. In order to see 
what is required, reference to the large 
size detail drawings will reveal the im­
portant relationships. The outer retain­
ing collars are drilled, once in position,

The large tuning knobs are coupled 
to small tuning capacitors, obtained 
from LE. Chapman.
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When you need 
Reliability,Setec 's 

the Answer.

demanding high reliability under heavy usage, low noise, fully 
automatic and unattended operation and full protection features. 
The BCE1 and BCE2, have three main applications:

As lead acid battery eliminators they may be used to power 
equipment that normally runs on a 12V (BCE2: 24V) batteries. 
As lead acid battery chargers they will provide a safe and 
convenient method to restore discharged batteries.

Fully charged batteries may be left connected to the unit 
indefinitely with no adverse effect on their lifetime.
The full features of the unit are realised when both a battery and a 
load are connected so that it operates as a power supply with 
power fail protection.
When a mains failure occurs the power supply no longer provides 
power. The battery remains switched in parallel with the load and 
supports it without interruption.
During extended mains failures the unit disconnects the battery 
before it becomes excessively discharged. The battery is 
automatically reconnected when mains is restored and very 
quickly assumes a workable voltage.

SETEC PTY. LTD. 6 HOLLOWAY DRIVE, BAYSWATER 3153 
PH: (03) 762 5777, FAX: (03) 762 9197

READER INFO NO. 14

Syntony & Spark
and a locking pin put through, to stop them unscrewing in 
operation.

Having completed the spindles, the next logical step is to 
make up the wiper bars and coupling straps. The wipers re­
quire cutting from a suitable thickness of brass plate, and 
then tiling and shaping on the bench grinder. Under each 
wiper goes a thinner sheet of brass of the same shape and 
separated from the wiper by a small flat.

This thinner sheet material is the spring loaded wiper 
which actually does the work of sliding over the studs. The 
thicker plates are simply to protect the spring plates from 
damage.

As can be seen from the drawings, under the spring wiper 
at each end, has been placed a stud which is screwed through 
to the back and this makes the contact with the studs on the 
front panel as the knobs are turned.

In the case of the ganged tuning assembly, two connecting 
bars are required which are made up from some form of 
laminate as a substitute for Ebonite. The material used in 
the author s case came out of the radio junkbox and ap­
peared to be a World War 2 version of Formica. These bars 
are fixed back to the wipers with four of those studs which 
were made up earlier.

Turning now to the Intensifier knob, located on the end of 
the Tuner, it should be noted that this is the only knob 
which is not knurled. The other odd thing is that the pointer 
is made from a piece of brass strap rather than from an 
angle, so that the corner is slightly rounded, rather than an 
exact right angle.

Once all the parts for the front panel are fixed in position, 
externally at least, the Tuner looks complete. However it re­
quires to be wired up and for this purpose reference to the 
schematic is necessary.

For the coils the author used two relics from an earlier era 
and again culled from the junk box. The first coil came out 
of a WW2 tuner and has an internal variometer winding on a 
spindle. The second coil is quite similar, although of far less 
inductance and also has an internal variometer. The two 
variometers are then linked together internally with a chain 
drive, and one of the shafts projects out to be rotated by the 
single knob which is described as the Intensifier control. 
With this knob it is thus possible to control the degree of 
coupling, as the Variometer coils are rotated within their re­
spective tuning coils.

For simplicity, the ‘Tune’ setting of the replica Tuner has 
been arranged to cover the Broadcast band only, whereas 
the original covered a far greater range. As can be gleaned 
from the references, in reality the Tuner was very rarely 
used in other than the ’Stand Bi' mode. This was because of 
the dramatic reduction in sensitivity which occurcd in the 
lune position, so limiting the latter’s range of usefulness. 
With the wiring in position, the job is complete and you 

can sit back and admire a fine piece of late Victorian engi­
neering. The word ’engineering' is used advisedly, for clearly 
this device is much more an ’engine for tuning’ than an elec­
trical device. As can be seen from the illustrations, it exhibits 
the Victorians’ particular skill for putting together fine look­
ing machines, in which their appearance is a direct outcome 
of their purpose.

In conclusion, I would like to thank the Marconi Company 
at Chelmsford. England who gave access to archival record's 
and apparatus and also supplied photographs, and also the 
Victorian State Museum, Melbourne, who provided photo­
graphs and dimensions. ~



( SOLUTIONS THROUGH
—" ~ SUPERIOR TECHNOLOGY

COMPONENTS DIRECT TO THE PUBLIC AT 
WHOLESALE PRICES

Trident TVGA cards — 8 bit 256k.................................. $224.00
— 16 bit 256K.................................. $266.00
— 16 bit 512k.................................. $317.00

AUDIO MOSFETS EEPROMS/EPROMS
2SJ49........................$5.89 93C46P (1 K).......................$ 2.35
2SK134....................$5.22 28C16 (16K).........................$11.92
2SI50.......................$5.80 28C64/65 (64K)...................... $13.75
2SK135 ....$5.16 28C256 (256K).......................$59.00
2SJ56  $7.59 35C104 (4K)........................... $10.64
2SK176..................... $6.78 27C1O1 (1M)......................... $26.00

I.C. SOCKETS D.I.L. SWITCHES
MACHINE PIN......................... 5c/PIN 4 WAY.......................$1.32
DUAL WIPE.............................1.5c/PIN 6 WAY .....................$1.56
WIRE WRAP.............................10c/PIN 8 WAY.......................$1.93
All sizes stocked 10WAY..................... $1.93
Plus PLCC & strips Lo-profile
Minimum ..........................$10.00/line or piano

DATA BOOKS
MAXIM APPS............... $12.00
MAXIM DATA............... $12.00
MAXIM (newrelease)... $10.00
DALLAS.........................$ 9.00
ALTERA...........................$ 8.00
ALTERA APPS............... $ 8.00
ALTFRA MAX............... $ 8.00
CATALYST.....................$ 8.00
HITACHI
TELECOM.....................$10.00
QUICK REF................... $ 5.00
PERIPHERAL.................$10.00
Any 5 for...................... $32.00

CONNECTORS
D-SUB SOLDER CUP P/S...................................$1.05
D-SUB SOLDER CUP 25 P/S............................. $1.15
BACK SHELL 15 WAY........................................ $0.85
BACK SHELL 25 WAY.........................................$0.95
D-SUB W/PINS 15 P/S.......................................$2.50
D-SUB W/PINS 25 P/S.......................................$3.00
Right angle add....................................................$1.00
PIN HEADERS GOLD.......................................4c/PIN
HEADER SOCKETS GOLD............................11c/PIN
Inc. single/dual row straight or right angle

CONNECTORS I.D.C.
LEVER HEADERS.......................................$0.10/PIN
LEVER SOCKETS.......................................$0.10/PIN
BOX HEADERS...........................................$0.09/PIN
CARD-EDGE.............................................. $0.08/PIN
D-SUB 25....................................................$5.00
TRANSITION PLUG................................. $0.08/PIN

SEMICONDUCTORS
741......................................$0.20
ICM7555 .......................... $1.85
ICM7556 .......................... $2.45
MAX232 ............................ $4.90
MAX690............................ $8.90
MAX691............................$9.25
DS1231.............................. $6.50
HD63B03RP.................. $15.50
HD63B03XP...................$15.50

SEMICONDUCTORS
HD63B03YP.................. $18.75
HD63B09P.................... $15.60
HD63B21 P...................... $7.85
HD63B40P.................... $9.45
HD63B50P.................... $7.85
HD64180R1P6.............$14.50
HD64180R1 P8.............$15.85
HD68000P8................... $16.99
HD68HC000P10...........$22.75

SEMICONDUCTORS
HD68B09.......................... $4.50
HD68B40.......................... $3.50
HD68B44.......................... $5.50
HD68B45SP.................... $6.00
HD68B21.......................... $3.95
HD6840............................ $2.95
HD68A50.......................... $2.50

PTY LTD

ALL PARTS INCLUDE SALES TAX.
Minimum order: $25.00, Please include $8.00 for packing and 
delivery.
Phone or Mail orders only. Bankcard and Mastercard accepted.
22 Harker St, BURWOOD VIC. 3125 (03) 808 7511 Fax: (03) 808 5473
Suite 12, 50 Great North Rd., Five Dock, NSW 2045
Phone: (02) 713 4100 Fax:(02) 712 3605_____________ ______________
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OBIATltd your one stop 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS
Fluke 45 with 2 
multifunction displays 
and 16 different 
measurement 
capabilities/rom $1216 
ex tax $1417 inc tax

B®>®
1® *

► Five digit 100,000 count 
► Closed Case Calibration 
» Dual Display
► TTue rms voltage and current including 

ac+dc
► 0.02% basic de voltage accuracy
> 0.05% basic de current accuracy
» 1 MHz frequency counter
• RS-232 Interface standard
• dB with 21 reference impedances and 
audio power calculations 
Compare and Relative functions 
Min/Max and Touch-Hold™ functions 
Optional PC software for RS-232 
applications
Optional IEEE-488.2 interface, battery 
pack

Fluke 8060A Hand 
Held Multimeter
• 0.04% basic accuracy
• 19999 count display
• True rms ac volts and current
• Continuity & diode test
• Frequency measurement
• dBm. relative dB
• Relative reference
• One year calibration cycle and 

Warranty
$778 ex tax $895 inc tax
Fluke 8062A
• 0.05% basic de accuracy
• True rms ac voltage and current
• Continuity and diode test
• Relative reference
• One year calibration cycle and 

Warranty
$658 ex tax $757 inc tax 
Fluke 8050A Bench 
DMM
• 4 1/2 digit bench model with 0.03% 

basic de accuracy
• True rms ac to 50kHz
• Rechargeable battery option
• dB function with 16 selectable 

Impedances (8Q to 1200Q)
• Relative Reference & Conductance
$858 ex tax $987 inc tax

Full Range of 
Fluke Multimeter 
Accessories 
Available
Here are some of the Fluke range of 
accessories which are compatible with 
most brands of multimeter
Current Probes
Y8101 1 to 150A ac clamp-on probe

BlackjtStar
Quality British 
Made Instruments 
...at Very 
Affordable 
Prices

Fluke 80 Series - 
most popular DMM 
• Min/Max/Average recording stores 

highest, lowest and true average of 
all readings

• Selectable response time to record 
turn-on surges or drift etc

• 1ms peak Min/Max hold on 87 to 
capture elusive transients or half- 
sine surges to 4OOHz

• Audible Min/Max Alert™ signals 
readings above or below previous 
limits

• Splash and dust proof and impact 
resistant case

83 $399 ex tax $466 inc tax
• Volts, Amps. Ohms, diode test, 

continuity, frequency and duty cycle, 
capacitance. Touch Hold™, relative, 
protective holster

• 0.3% basic de accuracy
• 5kHz Vac
• Analog bargraph with zoom
• 3 year warranty

85 $480 ex tax $560 inc tax 
• 0.1% accuracy 
• 20kHz Vac
87 $580 ex tax 
$676 inc tax
• High resolution 

analog pointer
• True rms ac
• 1ms peak Min/Max
• 41/2 digit mode
• Back lit display

Fluke 70Series
73 $150 ex tax $175 inc tax
• Analog Bar Graph 
• 3200 count Display 
• 0.7% basic de accuracy 
• 10A range
• Autoranging only
• 3 year warranty 
75 $240 ex tax 
$280 inc tax
• 0.5% accuracy
• Autoranging with 

range hold
• 10A + autoranged 

mA ranges
• Continuity & diode 

test beeper
77 $325 ex tax
$379 inc tax 
• 0.3% accuracy
• Touch Hold™ function

Y8100 Dual range 10A/200A Hall 
Effect clamp-on current probe 
801-400 1 to 400A ac clamp-on probe 
801-410 5 to 400A Hall Effect ac/dc 
clamp-on current probe
801-600 1 to 600A ac clamp-on probe 
80i-1010 1 to 1000A Hall Effect ac/ 
de clamp-on current probe
High Voltage Probes
80k6 6000V de or peak ac probe 
80k-40 40kV de or 28kV rms ac probe 
RF Probes
85RF AC voltage 100kHz ■ 500MHz
Temperature
80T-150U Universal temperature 
probe. 50"C to +150”C. Uses P-N 
Junction to give ±1’C accuracy
80TK Type K thermocouple module for 
use with Interhangeable probes. Basle 
accuracy Is 0.5”C. Use with any 10MI1 
Input meter having banana sockets.
Also ask us about 
a case to protect 
your investment!

1502 Battery 
Oscilloscope
• DC-15MHz
• Dual Trace
• Mains/Rechargeable Battery
• Fits in a Briefcase
• Full Range of Functions
• lOmV/div to 50V/div
• 0.5s to 0. Ips Timebase

$1050 ex tax (inc probes) 
$1208 inc tax (inc probes)

Orion PAL TV/ 
Video Pattern 
Generator
• Tests TV, VCR. Monitors etc
• PAL B. D. G. H. 1. K
• RF. Composite Video and IRGB 

Outputs
• Colour Bars, Greyscale. Crosshatch, 

Dots. Lines, Focus, Purity etc.
• Separate or Mixed Syncs
• IV or TTL IRGB
• 5.5, 6.0 and 6.5MHz Sound Carriers
• Intemal/Extemal Sound
• Tigger Output
• Mains Operated

FLUKE
Manufactured In USA

Fluke 20 Series
23 $328ex tax $382inc tax

Safety Yellow case
Fluke 77 features + fused 10A input 
*5 $428 ex tax $499 inc tax 
Water and dust-proof, fully sealed 
Charcoal or yellow case 
Analog/Digital display 
0.1% basic de accuracy 
lOOpV to lOOOVac &dc 
0. IpA to 10A all fused
-15°C to +55°C operation 
Touch Hold™ function 
Two year warranty
-»7 $570 ex tax $665 inc tax
As 25 but adds
Relative (difference) mode 
Min/Max recording mode

SILVERTRONIC 
Test Leads and 
Scope Probes 
If you're looking for high quality, here's 
the answer -
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 
Safety Fused Test Lead Set Fuse 
holder in each lead. Includes insulated 
croc clips. $65 ex tax $75 inc Tax

$685 ex tax inc tax

2308 RS232C I/O 
Interface
• Complete with software for IBM 

compatible PC's
Ideal for simple logging and control 
applications

8 channel 12bit analog input
4 ch. 12bit analog output
8 opt-coupled digital inputs
8 mains rated relays
Non-volatile data logging memory
High limit detection
Simple command language

$795 ex tax $911 inc tax

Detailed brochures and specifications available. We are factory trained to advise 
on your requirements for general purpose Test &. Measuring Instruments 

OSIW IPW W© “‘X^6'“8'
129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014
Tel : (02) 698 4776 Telex : AA71958 Fax : (02) 699 9170
QLD : 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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Frequency Counters from 
$295 ex tax $340 inc tax 
to $1075 ex tax $1240 
inc tax.

VISA Express delivery throughout
Australia and South Pacific



ELECTRONICS ♦ TECHNOLOGY 
11N NOVATION I I

^00

SEPTEMBER CONTENTS

SOUND INSIGHTS

Challis tests Philips’ CD840 ‘Bitstream’ CD player........2
The new Arriflex 535 Camera..............................................8

ELECTRONICS

Build your own beam for 50MHz.......................................12

WORKSTATION

BUILD YOUR OWN 
BEAM FOR 50MHZ!

Printers: From data to dots - HP’s Deskjet................... 18
Printers: Tl’s 6ppm microLaser....................................... 22
Printers: A sampling of the latest models..................... 26



PHILIPS' NEW CD840 
'BITSTREAM' CD PLAYER
Louis Challis has just checked out the latest Philips CD840 CD player, which carries 
oversampling to the ultimate degree: 256 times. Is the performance equally impressive? Read on, 
and discover what he found...

Just when I thought I had started to 
understand most, if not all, of the 
intricacies of 16 bit, 18 bit, 2-times, 
4-times and even 8-times oversampling 
CD players, some boffin in the Einhoven 
laboratories of Philips got word of it and 
decided that he would change the 
ground rules once more. Of course, he 
wasn't the only one, for as I soon 
discovered Sony, Matsushita (National 
Panasonics to you) and JVC have all 
released 'One Bit' or 'Bitstream' CD 
players, to brighten your lives and mine.

Now most of you have probably 
grasped the -basics of digital technology 

to the point that you understand the 
fundamentals of how a CD operates. But 
a 'one bit' player is likely to cause a 
technical regression in the minds of 
many, and I must admit in my mind too 
— although for a different reason.

However, before I progress further 
with this review, I had better go back to 
basics so that we have a common 
denominator from which we may 
progress.

Until now, all CD players used PCM 
(pulse-code-modulation) converters in 
which 14, 16, 18 or more bits are 
simultaneously converted into an analog 
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voltage. A rapid succession of 
digital-to-analog (D/A) conversions at a 
rate of 44.1kHz — or, in oversampling 
players, some even multiple of that rate 
— is used to produce the output 
waveform.

But no matter how many bits are 
converted, or at what rate, the 
techniques are all quite similar. The 
waveform is constructed sample by 
sample, with each sample representing 
the amplitude of the waveform at that 
moment. One way of understanding the 
process is to think of the waveform as 
being similar to a staircase of building
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Philips provides this block /flow diagram of the processing inside the CD840 player. Few details are available regarding 
what actually goes on inside the linear interpolation and noise shaping blocks, but note the reference to ‘dither’.

blocks. The height of each step is equal 
to the number of blocks used to build it.

Although this analogy is fine, the 
height of a step may not correspond to 
what you would expect from multiplying 
the height of an ideal block by the 
number of blocks used to create the 
step. The most significant problems 
occur with the lowest steps. When there 
are relatively few blocks, an error in the 
size of any one of them can result in a 
relatively large proportional error in the 
'step height'.

By analogy of course, this same 
problem is true for audio conversion in 
your CD player. Low-level non-linearity 
is the one aspect of digital audio systems 
the manufacturers tend to conveninently 
ignore when describing the 
characteristics of their systems. If you 
have studied the test results of my 
previous reviews, you will have 
observed that all CD players have 
significant non-linearities in the -70dB 
to -90dB range.

To overcome this problem, the 1-bit 
converters or 'bitstream' CD players take 
an entirely new approach to the 
problem. Instead of using 16 or more 
bits, they use 1 -bit signals produced at a 
very fast rate — in the order of 11 MHz, 
which is of course, 256 times faster than 
the data output from the CD disc itself. 
You might then ask, "How can a single 
bit construct an audio signal As we all 
know, a bit can only represent two 
values, either a 'zero' or a 'one'!

Obviously with that sort of operation, 
it can only be the varying ratio of 
positive to negative pulses that 
determines the shape of the final analog 
waveform. Such a system might well 
create a net value of zero. If however, 
the positive pulses predominated, then 
the waveform would have a positive 
amplitude.

Now in most practical systems, the 
output from the D/A converter can be

configured in a number of different 
possible formats such as a pulse-density 
modulation (PDM) system, or more 
commonly as a pulse-width modulation 
(PWM) system. Irrespective of the format 
chosen every pulse is either of exactly 
the same duration (in PDM) or of a 
duration that is an exact multiple of a 

With a response flat to within 0.1 dB from 5Hz to 22.5kHz, the CD840 
produces what must be about the flattest frequency plots yet.

pulse one unit wide (PWM). Linearity is 
thus theoretically perfect at all possible 
operating levels. In practice, as we shall 
see, that level of perfection is not 
achieved.

As it transpires, a further element is 
required in the system to make '1-bit 
conversion' practical. This is an equally

ETI SEPTEMBER '90
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Philips CD840
critical technique which all of the 
manufacturers describe as 'noise 
shaping'.

The process involved in requantising 
the 16-bit data from a CD to a new 
signal of many more 'smaller' data 
elements, during the '1-bit conversion', 
introduces considerable noise. The 
spectrum of this quantisation noise is 
more or less evenly distributed right 
across the full bandwidth of the system.

Now the noise shaping circuits 
attenuate the residual noise in the audio 
band, but conversely increase it at 
ultrasonic frequencies. Of course noise 
above the audio band doesn't really 
concern us as we are able to 
conveniently filter it out. This approach 
results in a marked decrease in noise 
below 20,000Hz, where we don't want 
it. So with a 1-bit D/A conversion and 
an optimised noise shaping circuit we 
should get very low noise.

The simplified circuit block diagram of 
the CD840 is shown in Fig.1, and one of 
the important features that it reveals is 
the introduction of a 'dither' into the 
linear interpolation process.

In theory with a 'Bitstream' system 
correctly designed, we should have a 
CD player which provides superlative 
noise figures, enhanced low level 
linearity and theoretically a sound 
quality which is better than the best 
conventional 16-bit or 18-bit multiple 
'oversampling' CD players that we have 
ever heard before.

The 'Bitstream' revolution, is as I soon 
discovered, not limited to just decoding 
of signals on CD's. A few weeks after I 
received the CD840 Philips Classical (a 
division of Polygram International), 
announced that they were releasing a 
new generation of CD's on which audio 
signals were recorded using the 
'Bitstream Conversion' technology. The 
first of these discs was lent to me to 
gauge my response, and I will have 
more to say about it later.

Now the 'Bitstream' CD player sounds 
almost too good to be true, but what 
else does it do? Well for starters, it offers 
a number of 'user friendly' features 
which seem calculated to excite both the 
sales man at the shop and the 'avant 
guard' user to the point where the 
purchase of the new CD player is 
'clinched'.

How do they do that, you ask? Easy! 
They incorporate extra memory chips, 
with special features so that the CD 
player starts to sell itself by means of its 
'Trade Mode' or what is best described 
as 'active automatic sales promotion'. 
This sequentially displays messages 
about the CD player's features on its 
own display, changing continously every

Measured Performance of Philips CD840 
Serial No. 9070 088 40055

1. Frequency response 20Hz to 20kHz +/-0.1dB
5Hz to 22.05kHz +/-O.1dB

2. Linearity at 1 kHz Nominal level Left output Right output
OdB 0.0 0.0

- 1.0 -1.0 - 1.0
- 3.0 - 3.0 - 3.0
- 6.0 - 6.0 - 6.0
-10.0 -10.0 -10.0
-20.0 -20.0 -20.0
-30.0 -30.0 -30.0
-40.0 -40.0 -40.0
-50.0 -50.0 -50.0
-60.0 -60.0 -60.0
-70.0 -70.4 -70.4
-80.0 -81.7 -81.7
-90.0 -92.7 -93.3

3. Channel Separation Frequency Right into left Left into right
(dB) (dB)

100Hz -96 -95
1kHz -97 -95

10kHz -95 -94
20kHz -94 -93

4. Distortion At 1kHz
Level 2nd 3rd 4th 5th THD%

0 - 103.3 - - 0.0013
- 1.0 - 109.8 - - 0.0006
- 3.0 - 110.5 - - 0.0005
- 6.0 - 108.5 - 108.1 0.0009
-10 - 101.6 - 103.1 0.0019
-20 - 92.4 - 95.1 0.0052
-30 - 80.3 - 84.6 0.020
-40 - 71.0 - 70.9 0.067
-50 - 60.8 - 67.8 0.18
-60 - 45.9 - 55.8 0.53
-70 - 42.4 44.7 36.5 1.78
-80 32.2 36.5 33.3 26.5 5.94
-90 16.7 30.4 16.9 13.3 29.9

At 100Hz 
0 - 102.7 - 110.9 0.0014

-20 - 92.2 - 92.1 0.0058
-40 - 75.3 - 74.0 0.043
-60 - 45.8 - 52.6 0.56

At 6.3kHz 
0 112.1 98.1 - - 0.0025

5. Emphasis Frequency Recorded Output Output
Level Level (L) Level (R)

1kHz -O.37dB -0.4 -0.4
5kHz -4.53dB -4.3 -4.3

16kHz -9.04dB -8.7 -8.7
6. Signal to noise ratio

Without emphasis 73.8dB (Lin) 91.OdB (A)
With emphasis 89.8dB (Lin) 105.OdB (A)

7. Frequency accuracy
(19.999kHz) +/-0.3Hz for 20kHz test signal

8. Square wave response (See attached photos)
9. Impulse test (See attached photos)

10. Output impedance Head phone output 150 ohms
11. Dirty Record Test Using Philips NR4A (410-056-2)

Interruption in information layer 400 micrometer: Passed
500 micrometer; Passed 
600 micrometer; Passed 
700 micrometer; Passed 
800 micrometer; Passed 
900 micrometer; Passed 

Black dot at read out side 300 micrometer; Passed
500 micrometer; Passed 
600 micrometer; Passed 
800 micrometer; Passed 

Black stripe test Passed

ETI SEPTEMBER '90
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As you can see from these scope 
shots, the impulse and square-wave 
performance of the CD840 are also 
quite impressive.

3 seconds. It's certainly new, but it's also 
a sure sign that we have now reached 
the 'hard sell era', which in my language 
says 'buyer beware'!

Fortunately, the CD840 has other 
'more useful' features, including the FTS 
or 'Favourite Track Selection' feature 
which is currently a Philips exclusive.

The FTS concept works on the basis 
that you can have, say, up to 254 CD's. 
For each of these you can store informa­
tion on the tracks you want to play, brief 
text information on the title, or on the 
musician(s) or other brief descriptive 
data on the tracks. The FTS system even 
remembers how many times you've 
played that track. More intriguingly, this 

facility has been duplicated so that your 
wife (or husband, girlfriend, boyfriend, 
brother or sister) can be provided with 
an additional (one only) separate FTS 
memory. The blurb suggests that this fea­
ture will avoid family feuds - but I won­
der!

Because the FTS system could easily 
get out of hand, the CD840 incorporates 
another feature called FTS-INFO, which 
summarises the state of the FTS1 and 
FTS2 memories, with five modes which 
show the number of discs programmed 
in FTS1, and similarly for FTS2, as well 
as the memory space still available. This 
shows in sequence the number of each 
disc, the number of times it has been 
played and where recorded, the title, or 
other information limited to 12 letters.

So in effect, you have a special data 
recorder, which you can use to store 
your information. Although the more 
pendantic 'upwardly mobile' user will 
revel in it, I fear that more than a few 
users will tend to be discouraged. Alas 
what these 'third generation' CD players 
should really be doing, I believe, is read­
ing the title description straight from the 
subcarrier information stored on the disc 
itself, with only minimal supplementary 
help from the owner in terms of his or 
her preferred tracks.

The next feature is the player's provi­
sion of a series of personal preset op­
tions which allow the user to provide 
automatic start, auto stop, auto play, or 
auto random play of a complete disc or 
of a nominated FTS1 or FTS2 program.

Another feature provided, which I 
really didn't expect, was the incorpora­
tion of the 'CD RECORD SYNC' facility. 
When this CD player is interconnected 
to a Philips cassette deck which incorpo­
rates the Philips 'CD record synchronisa­
tion' circuitry (with the special RC-5 in­
terconnection cabling), perfect record 
synchronisation is ensured with the re­
corder sequencing, reversing and overall 
control provided automatically by the 
CD840's internal circuitry.

The remote control key pad provides 
edit information so that the cassette 
length can be entered in minutes (C60, 
C90, C100). The CD player will assess 
the encoded time information on the 
disc, to determine whether sufficient 
tape length is available for recording all 
or as necessary, a limited number of the 
tracks on that disc.

Other worthwhile features provided in­
clude an optical digital output and a 
coaxial electrical digital output, as well 
as the normal left and right channel ana­
log outputs on the back panel. These are 
supplemented by a headphone socket 
with its own separate volume control on 
the front panel.

The CD840 also provides an A/B seg­
mental automatic cycling replay facility, 

ETI SEPTEMBER '90

as well as a 'display dimming' function. 
Most of the special controls are incorpo­
rated in a linear array of pushbuttons 
along the median line of the front panel. 
The player is incorporated in a solidly 
made cabinet which is described as a 
'Computer Designed Box Frame'. The 
construction concept uses a box shaped 
cabinet which achieves a far higher stiff­
ness and interpanel rigidity than is nor­
mally achievable with a conventional 
chassis structure.

On the bench
When we started to test the CD840, I 

had high hopes that it would out-per­
form all the other CD players that I had 
previously reviewed. And in some areas 
this proved to be reasonably close to the 
mark.

The first parameter we tested was fre­
quency response, which is just about the 
best we have seen - being within +/- 
0.1 dB from 5Hz to 22.05kHz. So far so 
good.

Next we tried the linearity. Instead of 
the perfection that I had hoped to find at 
-80dB and -90dB, the deviations were 
measurable at -1.7dB and -2.7 to - 
3.3dB respectively — fair to good, but 
not really outstanding.

The channel separation exhibited 
characteristics which were essentially flat 
with increasing frequency, and better

— RACAL-REDAC -
CADSTAR PCB DESIGN
(including Schematics)

STANDARD CADSTAR(V3) $3700
ADVANCED CADSTAR $12,000
PROFESSIONAL CADSTAR $5000

NEW!
TRANSPUTER RIRUP AUTO ROUTER 
(32 bit performance on PC-AT) 
(includes o/s and card) $15,000

- PSPICE -
ANALOGUE SIMULATION from $1290

- 0RCAD -
SCHEMATIC STD III $995
PCB II $2995

— PROTEL —
SCHEMATIC $945
AUTOTRAX V1.5 $1595
EASY TRAX $295
Contact us for PCGERBER/GPLOT 

available now from

RCS CADCENTRES
phone 03 499 6404 or

fax 03499 7107
READER INFO NO. 17
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Philips CD840 Bitstream CD Player
than 93dB at all frequencies. This I feel, 
is most commendable and generally so 
close to perfect that these numerical 
values don't warrant any further im­
provement.

The distortion characteristics were 
good all the way down to -7OdB, be­
yond which the laws of nature stil pre­
vailed — as the number of significant 
bits limits what can be achieved. Alas, at 
-9OdB the 29.9% THD is no better in 
this CD player than it's been in any 
other that I have yet tested.

Similarly, the signal to noise character- 
stics of the player are good, but not 
nearly as good as I have now come to 
expect from the best 18-bit players mar­
keted by any of Philips competitors.

In all other respects the objective test 
results of this player are very good, and 
apart from a slightly noisy cassette 
drawer motive system, I couldn't really 
fault any of the objective test results.

Listening tests
The subjective evaluation of the 

CD840 proved to be generally a delight, 
as I had some exciting new software 
with which to assess it. I admit that I en­
joyed the opportunity.

The first disc I played was Schoen­
berg's 'Pelleas and Melisande', with 
Daniel Barenboim conducting the Or­
chestra de Paris (CBS Masterworks MK 
38557). This mysterious and dream-like 
'ton poem' in four movements is a mov­
ing piece by one of the most influential 
figures of the 20th century music. 
Schoenberg as I discovered, had no for­
mal training in theory or composition, 
yet his music provides no clues to his 
limited training. The CD840 delivered a 
brilliant rendition of the music with truly 
outstanding colour, clarity and realism.

The next pair of discs I played were 
Donzetti's Opera 'L'EIisir d'Amore' with 
John Pritchard directing the Orchestra 
and Chorus of the Royal Opera House of 
Covent Carden (CBS M2K 79210). Al­
though the recording of this opera is 
ADD, it is a superb example of the best 
characteristics of analog primary record­
ing, and its qualities of realism were 
magnificently displayed by the players. 
This is one of the best opera disc record­
ings I have recently heard and the 
CD840 extracted the full capabilities of 
the discs.

The last disc that I played was Stravin­
sky's Ballet 'Pulcinella' with the City of 
London Sinfonia, conducted by Richard 

Hickox (Virgin Classics VC 790767-2). 
This bright and exquisite ballet is one of 
Stravinsky's most critically acclaimed 
works, as it was the first of what has 
since been described as his 'neo-classi­
cal' conducting period. Few realise that 
this piece was based on music originally 
composed by the Italian Giovanni Per- 
golesi 200 years before. The music was 
haunting and the quality of reproduction 
positively exciting.

After three days of playing the CD840, 
I was reluctant to give it back. But my 
thoughts are clear.

This is the start of something quite ex­
citing in CD player design - but it is 
now time that the innovative engineers 
at Philips took the FTS concept through 
a further quantum leap and programmed 
the player to read the appropriate sub­
carrier information which will then tell 
us the title of the track, the musicians 
and other equally pertinent information 
so that we don't have to do all the hard 
work ourselves.

More pointedly, if the 'Bitstream' CD 
players are to deserve the title 'State of 
the Art', then they must be provided 
with a remote control able to control 
volume level. That would be rather more 
useful than having it able to sing its own 
praises!

Recommended retail price of the 
CD840 is $879. •

$16,000.00 EX TAX

R.C.S. CADCENTRES and RACAL-REDAC release the 
most powerful pc-based, printed circuit board design 
system ever...

THE AUSTRALIAN COMPANY” — the choice is crystal char

Hy-QIntemational

...SPEED ...PERFORMANCE............. PRICE
□ Cadstar schematic capture software
□ Cadstar PCB (V3) layout software
□ 32 Bit, gridless, rip up and retry, push aside, 

advanced autorouter
□ Transputer co-processor card
□ Helios operating system

This complete package gives your 
IBM compatible computer the 
design performance of a much 
more sophisticated system at a 
fraction of the cost.
An invitation is extended to all
interested parties to see CADMASTER in action. 
Call Shaun for a demo.

RCS Cadcentres

RACAL-REDAC
731 Heidelberg Road, 
Alphington, Victoria 3078 
Australia
Tel: (03) 499 6404
Fax: (03) 499 7107

The choice 
is crystal ‘

Be it a Jumbo Jet or a local courier Hy-Q appreciate that 
stand down time represents lost revenue — so we have 
tailored our operation for efficient, fast service as a world 
leader in crystal technolcgy with our bases on four 
continents. . . in Australia. Singapore, Great Britain, USA 
... we have the resources and techndlogy to 
unequivocally guarantee our quality and service.
H-Q alsc manufacture and stock Crystal Filters, Dil i 
Oscillators, MPU Crystals, Clock Crystals. SPXO and 1 
TCXO Oscillators etc. 1

1 ROSELLA STREET, FRANKSTON, 
VICTORIA 3139
(P.O BOX 256, FRANKSTON)
TELEPHONE: (03) 783 9611
FAX: (03) 783 9703
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Fluke 45
The dual display bench multimeter with simultaneous display of two 
parameters: ...... r
16 measurement functions and two 5-digit displays for maximum 
versatility in a single instrument
■ Multi-function vacuum fluorescent dual display
■ True RMS voltage and current, including A.C. + D.C.
■ RS-232 interface standard, IEEE-488.2 option
■ Frequency measurement to 1 MHz
■ dB measurements with selectable reference impedances ot 211 to 8,00Ull 

and audio power from 20 to 161Ì
■ Compare (Hi/Lo/Pass) function for quick in-tolerance tests
■ 0.05% D.C. current accuracy for 4-20 mA current loop service
■ Touch Hold® Relative and Min Max
■ Audible continuity and diode test
■ Optional rechargeable battery, carrying case, rack mount kit, 

and PC Software Package
■ Closed-case calibration
■ D.C. Voltage 0.02% - A.C. Voltage 0.2% (true RMS)

$1216 ex tax - $1417 incl tax

Philips Smart Scopes
60 MHz, Dual Channel Scopes
PM 3050 - Single timebase
PM 3055 - Third channel triggerview, ,

delayed timebase /
100 MHz, Dual Channel Scopes /
PM 3065 - Third channel triggerview, E pH PM 3055

delayed timebase
PM 3070 - As above plus clever cursors and ZOOM

Ease with Economy! $2165 ex tax

PM 3055 50MHz so

10-

ao - 

so
soon-

PHILIPS

■ Autoset one-button smart beamfinder
■ Secure microcomputer front-panel control
■ Unique at-a-glance LCD read-out
■ Simple IEEE option for system hook-up

Fluke 70 Series
Analog/Digital Multimeters. Unbeatable 
performance and value
■ Three year warranty ■ 3'/2-digit, 3200-count 
display ■ 31-segmenfanalog bar graph ■ Single 
rotary dial to select all functions ■ Autoranging 
and automatic polarity selection ■ Battery­
saving "Sleep Mode” powers-down display if 
you forget
■ Tough,'textured case resists drops and rough 
handling ■ Touch Hold® (Fluke 77) ■ UL 1244 
listed ■ Made in U.S.A.
73 - D.C. Voltage 0.7%, A.C. Voltage 3% 

Autoranging $150 CX tax - $175 incl tax
75 - D.C. Voltage 0.5%, A.C. Voltage 2% 

Autoranging with range hold, audible 
continuity/diode test $240 ex tax - $280 incl

77 - D.C. Voltage 0.3%, A.C. Voltage 2%
Touch Hold’ $325 ex tax - $379 incl tax

Fluke 80 Series
Analog/Digital Multimeters. Top of the 
range - the world’s most wanted hand­
held multimeters with 11 functions and 
40 ranges.
• Three year warranty ■ Min Max 
Average recording mode with Min Max 
Alert™ ■ Frequency, duty cycle and 
capacitance measurements ■ 1000V rms 
input protection; Input Alert™ detects 
wrong input jack connections ■ 3% digit, 
4000 count display ■ ■ Fast analog 
display ■ Touch Hold® and Relative 
modes ■ Splash proof and dust proof case; 
EMI shielded • Protective holster with 
Flex-Stand™ ■ Safety-designed test lead 
set ■ Made in U.S.A.
83 - D.C. Voltage 0.3%, A.C. Voltage 1%, 

Frequency 5kHz $399 ex tax 
- $466 incl tax

85 - D.C. Voltage 0.1%, A.C. Voltage 
0.5%, Frequency 20kHz $480 ex tax 
- $560 incl tax

87 - True rms 4’/2 digit, 19,999 count 
hi-resolution mode. Back lit display with 
auto-off $580 ex tax - $676 incl. tax

Also call us for Signal Generators, Power Supplies, Counters, and any other T&M requirement.
Full range of Fluke/Philips Accessories.

Call Tim Wortman 
the specialist Fluke/Philips Distributor

T&M PTY. LTD.
TECH-FAST T&M PTY. LTD.
14B MAXWELL STREET, TURRAMURRA N.S.W. 2074 
TELEPHONE: (02) 988 3865 FAX: (02) 988 3861
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Loaded with electronics:

The new Arriflex 535
motion picture camera
Despite the advances of high definition video systems, the technology of choice for 
large-screen visual presentation is still motion picture film. Paradoxically, the latest professional 
camera from West German makers Arnold & Richter shows the extent to which film technology 
has been able to take advantage of recent developments in electronics.

by BARRIE SMITH

In terms of technology, the Japanese 
have proved they can match the West in 
most areas — not only in development, 
but in its application to new products, 
and getting these revolutionary products 
to market.

One of the few areas not yet occupied 
by our high-tech Asian friends is the 
professional motion picture camera — 
using 16mm, 35mm, or 65mm film.

Currently, four main manufacturers 
are engaged in producing motion pic­
ture cameras for world markets: Panavi­
sion Corporation, of the USA; IMAX 
Corporation of Canada; Moviecam, 
Austria; and Arnold & Richter, West 
Germany.

Of the four, Panavision and IMAX 
are the exceptions in that their equip­
ment is not sold, but rented by the day, 
week or month. And Panavision’s in­
ventory includes not only motion pic­
ture cameras, but almost the entire sup­
port system to shoot everything from 
TV commercials to full-blown feature 
films: from steady mounts to tripods, 
from lenses to director’s viewfinders.

IMAX for their part, are solely en­
gaged in producing the specialised cam­
eras and projectors (plus theatres) for 
their horizontally-running 70mm mega 
screen systems, IMAX and OMNI­
MAX.

Panavision delivered their last major 
model change in 1987 - the Panavision 
‘Platinum’ 35mm camera; Moviecam’s 
Super 35mm appeared in 1984; and now 
Arnold and Richter have produced their 
latest production model - the Arriflex 
535.

With only four main companies in the 
field, it may come as a surprise to learn 
all are fiercely competitive. Design ad­
vances appear on the horizon with great 
rapidity, after long periods of develop­

ment gestation under heavy security.
The need for fierce competition may 

also be a matter of question when it’s 
learned that the Arri 535 will probably 
cost any cashed-up Australian film com­
pany a purchase figure on the uphill 
side of half a million dollars!

Arri have been making cameras since 
the 1930s — their combat cameras saw 
action in the hands of WW2 German 
newsreel cameramen. Some of their im-



mediate post-war models, particularly 
the lib, are still in use by companies 
both here and overseas. In the right 
hands they can turn in shooting almost 
indistinguishable from high-tech, high- 
cost 1980s models.

But time is running out for these vet­
erans, and for those cameramen who 
think they can 'get away’ with a 30- 
year-old camera.

HDTV is on the way, with its vora­
cious demand for high resolution images 
attractively married to high fidelity, low 
noise audio.

Despite its beginnings as a maker of 
simple, rugged combat cameras, the 
Arri company have produced a camera 
they feel will answer HDTV’s demand 
for high quality images. And the new 
camera’s design philosophy and opera­
tional features delve deeply into elec­
tronics technology, interfacing to the 
world of video as never before.

The new Arriflex has attacked the 
two main bugbears of high level produc­
tion with film cameras - film steadiness 
and camera noise, by some novel engi­
neering and acoustic design.

Video & Film Time Codes
SMPTE/EBU Time Code provides 

machine-readable addresses for 
each picture frame, and has a length 
of 80 bits per frame (2000 every 
second in PAL). Each frame is 
identified as to the hour, minute, 
second, frame (32 bits), plus up to 8 
x 4 digit characters of user 
information (32 bits) - and a special 
sync word indicating the end of each 
frame and direction of tape travel (16 
bits). The code is recorded 
longitudinally in the audible range.

Currently, there are six video time 
codes worldwide, plus a number 
developed by motion picture camera 
manufacturers, and an up-coming 
system from Kodak - Keykode.

In other functions new design ap­
proaches have been adopted — micro­
processor circuitry monitors film travel, 
shutter timing and drive torque; an out­
board CCU (camera control unit) allows 
the operator to pre-set functions such as 
filming speed, shutter angle, and vari­

ous modes such as time code imprints 
and viewfinder displays; provision is 
made for video split viewing on-set, and 
a form of SMPTE time code is im­
printed on the film’s edge, without dis­
turbing compatibility with Kodak’s new 
Keykode system.

Film steadiness: The film transport 
uses a 7-link, quietened movement and 
sprocket wheels; dual register pins accu­
rately position each frame of film for 
exposure, assuring a high level of pic­
ture steadiness. No rotating cams or fol­
lowers have been used, so the dynamic 
efficiency, low mass and low wear 
should result in a precise, reliable and 
service-free film movement.

Operating noise: A rigid mechanical 
connection between lens mount and the 
film’s focal plane has been standard Ar­
riflex practice. However, a rigid connec­
tion throughout the camera can contrib­
ute noise from the vibration of moving 
parts. To overcome this noise the lens 
mount/focal plane unity is maintained, 
whilst insulating the inner skeleton of 
the film drive from the outer body of 
the camera. The current noise level is



Arriflex 535
claimed to be better than 20dbA, and is 
expected to improve as the cameras are 
bedded down in actual production use.

The camera drive uses a 24 volt 
quartz-controlled disc-type DC motor, 
drawing 2 amps at 25 frames per sec­
ond. Crystal control guarantees frame 
rates of 3-50fps forward, and 24/25fps 
reverse, plus presets for 24, 25, 29.7 
and 30fps. Speeds can be preset, and 
are programmable into, and stored in 
the camera’s running program. Pro­
grammed speed changes can be auto­
matically activated at any time.

Variable Shutter: The 535 has a pro­
grammable, variable shutter. Using mi­
croprocessor circuitry, both variable 
shutter opening and frame rate may be 
preselected and activated without add­
on accessories. The mirror shutter open­
ing may be adjusted continuously from 
11° to 180°, at any camera speed.

Variable angle shutters have an im­
portant place in film production. They 
can reduce the exposure without chang­
ing the lens aperture; cope with very 
high rated film stock that may be too 
fast for the lens’s minimum aperture; 
allow the correct shutter angle for film­
ing in HMI enclosed discharge lamp il-

Four of the eight 
standard filming 
aperture formats 
which can be 
displayed in the 
535’s viewfinder.

1.33:1 
TV 1.66:1 

WIDESCREEN

lumination (in 50Hz environments 25fps 
and a precise 172.8° shutter angle is ob­
ligatory); allow synchronous filming of a 
TV set without frame roll (PAL TV re­
quires 25fps with a 180° shutter angle).

The 535’s microprocessor-based pro­
gram also permits ‘in-shot’ changes of 
speed and shutter angle, with precise 
exposure compensation.

This feature is of interest to makers of 
TV commercials, and film directors 
working in the sci-fi genre: if you 
remember the TV series Six Million 
Dollar Man, and Lee Majors’ remark­
able ability to break into a gallop with 
nary a cut, dissolve or any visible

ANAMORPHIC
change of exposure, a similar system 
was used. As the camera changed from 
normal 25fps to higher frame rates 
(slow motion), the auto exposure cir­
cuitry adjusted the lens aperture in 
compensation.

Arri’s contribution, using shutter 
angle and frame rate produces the 
same, visually smooth result. But with 
one unusual side effect: the increase in 
framing rate, coupled with increasingly 
smaller shutter angles will impart an al­
most stroboscopic clarity to any fast ac­
tion photographed in this manner.

The outboard CCU lets the operator 
preset a number of camera functions be-

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
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EGA 
VGA
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$1838
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PC AT
80286 CPU 
12 MHz 0 WS 
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FLOPPY 

DISK 
$150

AT 386SX
1 MB RAM 

20MHz 
$930

AT 386C
32 KB CACHE

25 MHz 
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NEC 2A 
MULTISYNC 
MON & CARD 

$849
$$$$$ LESS WITH TRADE-IN $$$$$

STORAGE DISPLAY PRINTER ACCESSORIES

PC SX
80386 SX
1024 KB RAM
42 MB HDD 
LM = 26 MHz
MONO 
EGA 
NEC3D

$2451 
$3038 
$3674

20 MB 
MONO 
EGA 
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20 MB Harddisk & card $465.00 Mono i CGA (dual) card $75.00 Panasonic 9 pins $330.00 12' x 12' Digitiser $590.00
42 MB VC HOD & card $825.00 EGA card $185.00 Epson 10' 9 pins $380.00 Mouse with software $85.00
70 MB VC Harddisk $1100.00 VGA card (16 bits) $250.00 Epson 10* 24 pins $585.00 Keyboard draw $75.00
100 MB VC Harddisk $1450.00 Dual mode monitor $188.00 Star 15" 9 pins $680.00 Joystick $30.00
150 MB ESDI Harddisk $2180.00 EGA monitor $600.00 Epson 15' 24 pins $1280.00 Printer stand $25.00
330 MB ESDI Harddisk $2490.00 VGA monitor $630.00 Printers sititeli box $45.00 Diskette Storage Box $18.00
360 KB Hoppy disk drive $135.00 NEC 2A Super VGA $720.00 Printer cable $12.00 360 KB DDSD Diskette/10 $10.00
1.2 MB floppy disk drive $165.00 NEC 3D Multi-sync $1080.00 Printer stand $25.00 1.2 MB DSHD Diskette/10 $25.00
1.4 MB Floppy disk drive $195.00 NEC4D16’ $2180.00 Tl Laser cal 1.4 MB DSHD Diskette/10 $50.00
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$4442
$5029
$5665
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fore shooting begins: pre-programming 
the camera’s shutter angle and filming 
speed for later on-board control; preset­
ting of the camera’s mode selectors and 
time code functions; viewfinder display; 
a quick overview of the camera’s opera­
tional status, and a self-diagnostic check 
of the camera’s electrical circuits.

A plug-on 2/3" CCD sensor video 
camera for viewing assist is designed to 
become integral with the main body of 
the camera. Horizontal resolution is 
claimed to be over 750 pixels.

In the past, video assist on motion 
picture cameras has often given a poor 
rendering of what’s coming in through 
the lens - due to the presence of flick­
er, bum in, lag, geometric distortion, 
poor flare characteristics, low resolution 
and luminance levels of conventional 
sensors. The advent of CCDs has 
changed all this, plus the use of a beam 
splitter with variable ratios (viewfinder: 
video - 50:50, 80:20 and 0:100). These 
hand the Director the inimical choice of 
who sees the better picture - the DOP 
(director of photography) or himself.

Dual LCD Displays: Placed on both 
sides of the body, the LCD displays 
show feet/metres, frame speeds and 
shutter angle. The LCDs also display 
microprocessor message alert numbers 
when the 535’s self-diagnostic program 
determines improper usage - as with 
incorrect threading or door left open, or 
possible software malfunction. The 
LCDs enable the user to know more 
about the internal and external status of 
a camera than ever possible before.

An LCD display in the viewfinder 
shows the cameraman the appropriate 
framing for the aspect ratio the film will 

be shown in — 1.33:1 for TV, 1.66:1 for 
wide screen, 1.85:1, 2.35:1 and so on. 
There are up to eight choices, with the 
ability to display any three at any one 
time.

SMPTE Time Code: The 535’s integral 
Time Code generator provides full 
SMPTE RP 135 and RP 136 80-bit time 
code capability, and is designed to ac­
commodate all foreseeable applications 
for SMPTE time code in the future. 
The code information is recorded be­
tween the edge of the picture frame and 
the perforations. In anticipating the in­
formation needs of the industry, the 
535’s time code system is also compat­
ible with Eastman Kodak’s new Key- 
kode edge numbering system. On board 
time code can be set for 24, 25, 29.87 
and 30fps filming.

The new Arri 535 is a radical depar­
ture for motion picture camera design, 
and the Munich company is confident it 
is “a camera with which we are abso­
lutely convinced that we can pursue 
technological leadership in this market”.

It’s been six years since the company’s 
last model launch.

Obviously, the market for a new, al­
beit expensive, 35mm motion picture 
camera is an attractive one. Arri have 
spent two and a half years developing 
the 535 - and now, yet another model 
the 765, a 65mm production camera has 
been announced.

But it’s up to the world’s cinematog­
raphers to decide whether the time is 
ripe for a new, decidedly complex 
35mm motion picture camera. They’ll 
have the chore (and pleasure) of using 
it, although generally not the burden of 
paying for it. •

The ‘film look’ and HDTV...
It is the opinion of the writer that no matter what developments are made 

in electronic imaging techniques, it’s doubtful that video, as an image source, 
will ever be able to provide the level of resolution, definition and colour 
fidelity demanded by the higher quality of the HDTV system.

To explain: the 1125 line HDTV system operates at 30 frames per second; 
in this format each frame carries 532,836 pixels of image information.

By comparison, each frame of 35mm in the TV screen aspect ratio of 
1.33:1 has 7,069,230 pixels - running at a speed of 24 frames per second. 
A high definition TV camera and recorder would need the equivalent - in 
digital or analog format - of 3248 scanning lines per frame to match the 
capacity of a single 35mm frame.

The ‘film look’ is constantly heard as a reference standard when judging 
programme material for TV broadcast. This ‘film look’ is the result of each 
film frame combining the elements of advanced physics and chemistry, with 
the random arrangement of actual dyes creating a picture the eye accepts as 
reality.

Film has a greater dynamic range and sensitivity, with a capacity to 
reproduce a broad spectrum of colours, and wide band of neutral tones. 
Most films have a greater exposure latitude than video materials, along with 
ability to handle excessively bright highlights, and reach into near-black 
shadows.

ETI SEPTEMBER '90
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ETI PROJECT 783:

BUILD YOUR OWN
BEAM FOR 50MHZ
Six metres has put on some spectacular DX recently. This easy to build beam - for home 
station or portable operating - will help you get amongst some of the action.

by ROGER HARRISON, VK2ZTB

With the solar cycle running at its 
peak, the 50MHz band is putting on 
some spectacular DX - and will con­
tinue to do so over the next couple of 
years, going by the performance of past 
solar cycles. To make the most of it, 
you need a six metre rig, some finely- 
honed operating, a little patience and a 
beam. This four-element Yagi design is 
modest in cost and can be built for ‘per­
manent’ siting, or as a ‘collapsible’ an­
tenna for portable applications.

Since the use of 200kHz of the ‘bot­
tom end’ of the six metre band was re­
turned to Australian amateurs, just in 
time to catch the spectacular rise of 
Solar Cycle 22, there has been an up­
surge of interest and activity in and on 
50MHz around Australia. And the num­
ber of callsigns appearing on the band 
continues to grow.

Wishing to join in, too, I dusted off 
my erstwhile moth-balled six metre rig 
and tackled the next job: the antenna. 
What would I go for - Yagi, log-peri­
odic, log-Yagi, cubical quad, or what?

Well, I had a quad for 28MHz, so 
adding elements for 50MHz was a 
proposition. However, I wanted more 
gain, the aim being to get more effec­
tive radiated power, or ERP. Multi-ele­
ment quads get a bit unwieldy, so I 
scotched that idea.

Of all the designs one can consider, 
inevitably the choice comes down to the 
Yagi because it delivers ‘the best bang 
for your buck’, as the Americans say. 
That is, for the amount of hardware you 
erect, a Yagi gives the most gain. Mind 
you, there’s not a lot in it with a three- 
element Yagi; the differences start to 
matter with four elements and more.

So the choice then became: four ele­
ments, five elements, six or more?

Let’s get amongst some of that intercontinental DX! The beam is mechanically 
simple and easy to assemble, using common hardware items.

For practicality I opted for four ele­
ments, as an array of this size for six 
metres is easily handled by one person 
- and that was going to be me! I also 
had in mind the eventual aim of putting 
up stacked four element Yagis, since a 
great body of practical experience sug­
gests this lowers the radiation angle. 
And much long-haul DX on six metres 
exhibits very low angles of arrival.

The design
Design dimensions for amateur band 

Yagis are no secret - the ARRL Hand­
book and ARRL Antenna Book pro­
vide a ready source. It’s the individual 
mechanical details and perhaps the 
matching methods that really distinguish 
one design from another. And the 
ARRL publications are not short on 
mechanical construction ideas, either.

ETI SEPTEMBER '90
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One of the objects of this design was 
to use hardware items which were read­
ily available from local hardware suppli­
ers. It is fortunate that there are now 
many specialist aluminium product sup­
pliers around Australia, where tubing, 
sheet and various drawn sections (angle, 
square tube, etc) are obtainable. Some 
hardware chain stores stock a selection 
of tubing and angle, too.

The general dimensions of my four 
element Yagi are given in Fig.l. It is 
based on a successful design I used 
much earlier, which was known as ‘four 
elements on a 12 foot boom’. Note that 
I have not used even spacing between 
elements. The first to second director 
spacing is 0.2 wavelengths, while the 
driven element to first director spacing 
is much smaller.

If you use a boom length of 4000mm



REFLECTOR 3040

12.7 mm O.D. TUBE
(ALL ELEMENTS) OD c

BOOM 28.6 - 31.75 mm O.D.
(1.125 - 1.25 in.)

ALL DIMENSIONS IN MILLIMETRES

Fig.l: General design dimensions of the four element 50MHz Yagi, centred on 
50.1MHz. Note that the inter-element spacings are centre-to-centre 
dimensions. However you can assume a 5mm tolerance on all dimensions. 
The elements can be cut from 12.7mm or 9.5mm o.d. aluminium tubing, but 
the ends of each element in the author’s beam were 9.5mm tubing slipped 
inside 12.7mm tubing. The construction alternatives for the elements are 
discussed in the text.

(4m), you can use 0.2 wavelength spac­
ing between the driven element and first 
director too, optimising the gain. How­
ever, the spacings here and tapered ele­
ment lengths provide more bandwidth, 
enabling me to listen for intercontinen­
tal TV signals below the six metre band, 
as well as work locally above 52MHz. 
The reflector to driven element spacing 
is longer than 0.2 wavelengths, to im­
prove the front-to-back ratio over a 0.2 
wavelength spacing.

I opted for a gamma match for con­
nection of the feedline. In my experi­
ence, on 50MHz antennas it doesn’t 
seem to influence the radiation pattern 
noticeably. The gamma match can skew 
the radiation pattern on Yagis built for 
two metres and higher bands.

For the elements, I chose 12.7mm 
(1/2") outside diameter aluminium tub­
ing of approximately 1.6mm wall thick­
ness. But I didn't use that for the com­
plete length of each element. About a 
quarter of the length, at the ends of 
each element is 9.5mm (3/8") outside 

diameter aluminium tubing, slipped in­
side the larger tubing.

This arrangement provides a conven­
ient way of adjusting the element 
lengths. The large diameter tubing has

20 x 50 x 3 mm
BRACKET, 100 mm LONG

50----------- -j

ELEMENT

Fig.3: The element-to-boom mount. Each element has a length of aluminium 
angle section screwed to its centre. The angle section is drilled to take a 
standard U-bolt muffler clamp, which then secures the assembly to the boom. 
The author used ‘32mm’ types (this is the inside dimension) because the 
boom uses 28.6mm o.d. aluminium tubing. They will accommodate tubing the 
next size up (31.75mm), also.

SMALL WORM DRIVE 
HOSE CLAMP

9.5 mm O.D. TUBE /

/ 12.7 mm O.D. TUBE
SLIT, 10 mm LONG

Fig.2: The centre half of each 
element is cut from 12.7mm o.d., 
1.6mm wall aluminium tubing. The 
element length is then completed 
with a length of 9.5mm o.d. 
aluminium tubing slipped inside each 
end. Two 10mm long hacksaw cuts 
are made at right angles in the ends 
of the larger tubing so that the 
smaller tubing can be secured by 
means of a small worm-drive hose 
clamp. When the correct element 
length has been determined, the 
9.5mm diameter tubing can be 
scored around the circumference 
right at the join, to mark the set 
position.

slits cut in the ends, the smaller diame­
ter tubing being secured by a small 
worm-drive hose clamp. The detail is 
shown in Fig.2.

If you wish, for a home station anten­
na, the elements can be made of a con­
tinuous length of 12.7mm diameter tub­
ing. However, the ability to adjust the 
length of the driven element in particu­
lar can be handy for tuning up the 
array, as noted later.

The idea comes straight out of the 
ARRL Antenna Book. It also serves 
another purpose - allowing convenient 
‘collapsing’ of the antenna to transport 
it for portable operation. This way, you

SPRING WASHER

MUFFLER CLAMP 
U-BOLT ”32 mm” (l.D.)
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Simple 6m Beam

can readily fit the collapsed elements on 
a roof rack without having them over­
hang. The boom can be ‘split’ for the 
same purpose; the method is described 
later.

The element-to-boom mounting 
method I also borrowed from the 
ARRL Handbook. The elements have a 
length of 20 x 50 x 3mm aluminium 
angle section screwed to their centre. 
You could use 50 x 50mm angle section 
if it’s easier to get. Muffler clamps are 
then used to secure the angle to the 
boom. Fig.3 and two of the accompany­
ing photographs give the details.

Make sure, when marking out the 
angle section for the muffler clamp 
holes, that the two hole centres are par­
allel to the edge of the bracket. This en­
sures the elements will be at right an­
gles to the boom. Drilling these holes to 
give l-2mm of clearance allows a little 
leeway for tolerance in the muffler 
clamps and permits setting the elements 
at right angles to the boom when they­
’re being mounted.

The boom diameter determines what 
size muffler clamps to use. A boom 
diameter of 28.6mm or 31.75mm (o.d.) 
with 1.6mm wall will adequately support 
the beam with minimal sag. Heavier 
wall or larger diameter tubing is unwar­
ranted in terms of its strength, and it 
costs more.

Details of the gamma match are given 
in Fig.4. Again, the idea is taken di­
rectly from the ARRL Antenna Book, 
although mine doesn’t give an illustra­
tion for the idea. The scheme is also de­
tailed in Bill Orr’s Radio Handbook. A 
‘coaxial’ variable matching capacitor is 
made from a 300mm length of RG213 
with the sheath and braid stripped off, 
leaving the dielectric and centre conduc­
tor. This is slipped inside the 9.5mm 
diameter aluminium tube of the gamma 
arm, the centre conductor being sol­
dered to the centre pin of the coax 
socket. After adjustment, I sealed the 
arrangement with clear silicone sealant 
and a length of heatshrink tubing, 
pushed right up over the rear of the 
coax socket. The other end of the 
gamma arm I plugged with silicone seal­
ant to avoid moisture getting in there, 
too.

While I’m talking about plugging 
things, it’s a good idea to plug the ends 
of the elements, too. This stops them 
whistling in the wind. A gob of silicone 
sealant is good for this. For a perma-

Here we see the muffler clamps used in the element-to-boom mounting 
arrangement. These are ‘32mm’ types. The same size muffler clamps are used 
in the boom-to-mast mounting.

B RACKET

180 mm LENGTH 
OF 18-20g Al. MOVE STRAP

BACK AND FORTH

18-20g AL, 160 x 50 mm 
BENT 50 mm FROM END

LENGTH 
mm O.D.

300 mm LENGTH 
RG213 INNER CONDUCTOR 
AND DIELECTRIC. SOLDER 
INNER CONDUCTOR TO PIN 
OF COAX SOCKET.

Fig.4: Gamma match construction details. The coax socket is mounted on a 
length of bent-up aluminium sheet, secured beneath one of the muffler clamp 
nuts. If yours is to be a portable antenna, this should be screwed to the 
angle-section bracket with a couple of PK (self-tapping) screws, so that it’s 
permanently attached, making the gamma match and feedpoint an integral 
part of the driven element assembly.

DRIVEN ELEMENT

90 mm

4BA BOLT
SLIDE GAMMA ARM 
BACK AND FORTH

MUFFLER CLAMPS

Fig.5: Details of the method 
used to attach the beam’s 
boom to the mast, using a 
square plate and four 
muffler clamps.

Contributed by The Apogee Group
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nent, home station installation, clothes­
line threaded down the elements will 
dampen vibration and resonances in 
them that may be excited by the wind.

There are several ways the boom can 
be secured to a mast. A simple, practi­
cal, scheme is shown in Fig.5. This in­
volves a square of aluminium plate, 
200mm on a side. Measure it up care­
fully so that the boom will be held at 
right angles to the mast.

For portable use, the boom is best 
split in the centre and a splice-join fash­
ioned as illustrated in Fig.6. With such 
an arrangement, only one of the bolts 
need be undone when the antenna is 
disassembled for transport.

When assembling your Yagi, ensure 
that you get the elements at right angles 
to the boom and parallel to each other. 
It improves the appearance of the an­
tenna, if not the performance.

Tuning up
The beam can be tuned up and 

matched by supporting the boom verti­
cally, with the reflector close to, but not 
on the ground, pointing the antenna 
straight up at the sky. Make sure there 
are no power lines or any other metallic 
structures nearby.

Set the gamma shorting bar about 
200mm out from the boom. Connect up 
an SWR meter close to the antenna 
with a short length of coax. Make sure 
that you stand away from the antenna 
while making measurements.

Check the SWR at 50.1MHz and then 
adjust the gamma arm. Check the SWR 
again to see which way it has moved, 
then adjust either the shorting bar or 
the gamma arm, or both until you see 
the SWR decreasing. Note, also, that 
you can adjust the length of the driven 
element to get the SWR right down.

Check the SWR again, once you’ve 
mounted the antenna. You might want 
to make a final touch-up, but if the 
SWR is at a minimum of 1.5:1, or bet­
ter, around the desired frequency, then 
leave well enough alone.

To reduce the effects of weathering, I 
like to coat all the exposed nuts, 
threads and the tubing joints with a 
generous smear of petroleum jelly 
(Vaseline). It saves a lot of effort in the 
future when maintenance or disassembly 
is necessary. And that goes for portable 
beams, too.

There’s your beam, and the best of 
DX to you! •

And here’s a closeup view of an element-to-boom mount.

2 BA BOLT

OF NEXT SMALLEST 
DIAMETER TUBING

Fig.6: For portable use, the beam can be split in the centre and assembled 
using this simple ‘splice’.

PARTS LIST: ETI-783
4 x 1600mm lengths of 12.7mm o.d., 1.6mm wall (maximum) aluminium 

tubing.
4 x 1500mm lengths of 9.5mm o.d., 1.6mm wall aluminium tubing.
1 x 500mm length of 9.5mm o.d. aluminium tubing.
1 x 400mm length of 20 x 50 x 3mm aluminium angle section, cut into 

four pieces.
6 x '32 mm' muffler clamps, with spring washers.
2 x muffler clamps to suit the mast diameter.
1 x 160mm length of 18-20 gauge aluminium sheet, 50mm wide.
1 x 180-200mm length of 18-20 gauge aluminium sheet, 12mm wide.
1 x 300 mm length of RG213 coax.
1 x coax socket of choice, with mounting hardware.
8 - 10 x No.8 PK screws.
2 x 4BA/12.7mm bolts and nuts, with washers.
8 x small worm-drive hose clamps.
Length of heatshrink tubing, clear silicone sealant, petroleum jelly.
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The CS-6020 has CRT readout functions which 
provide digital indications of settings such as 
vertical-axis sensitivity and sweep time on the 
same screen as the observed waveform, as well 
as cursor functions which enable digital meas­
urements such as voltage, time, frequency, and 
phase of displayed waveforms. This makes the 
CS-6020 a 150-MHz, 4-channel, oscilloscope

150MHz 4-Channel Oscilloscope
with CRT readout, cursors, and trigger counting 

usable by virtually anyone for waveform meas­
urements and observation. It also has a wide range
of advanced features such as 
trigger counting, cross-range 
variable, and B sweep variable, 
and virtually all functions are 
logic-controlled to ensure ex­
cellent reliability and flexibility.

100MHz 4-Channel Oscilloscope
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From data to dots
in HP's Deskjet printer

Printers Feature:

This story from HP gives a good insight into the kind of processing involved in modern laser 
and inkjet printers. It describes the system used in the HP Deskjet, where a 
microprocessor-controlled custom IC manipulates the dot data to provide high resolution and a 
multiplicity of font variations.

by DONNA MAY, MARK LUND, THOMAS PRITCHARD and CLAUDE NICHOLS

The basic function of the HP DeskJet printer is to transform 
input data into tiny ink dots on a page. The DeskJet printer offers 
high-quality characters in a variety of algorithmic character 
enhancements. As a result, the data must be transformed by a 
number of processes before being sent to the printhead.

Microprocessor and custom IC
The first few of the processes are performed by a Z80 

microprocessor. These processes include receiving the data from 
the data communications hardware (RS-232-D or parallel), 
parsing and formatting the data, and translating this data into the 
form required by the hardware. At this point in the 
transformation, a custom coprocessor IC determines the pattern 
of dots to be printed and generates the printhead firing signals 
required to print the dots.

DeskJets character set
The first process of interest in this transformation is the 

character set mapping. For the DeskJet printer to meet the needs 
of an international market, it has to support a number of different 
character sets, these character sets include HP Roman8 (from 
which 13 ISO substitution character sets can be obtained), PC-8 
(IBM character set), PC-8 Denmark/Norway, ECMA-94 Latin 1, 
and Legal. To maximise the number of character sets that can be 
stored and formatted, it was decided to combine all of these 
character sets into a single character set, eliminating all duplicate 
symbols.

To represent any of the 309 unique symbols in these five sets, 
9 bits are required. This is wasteful of precious storage in an 
8-bit environment. However, many of the 309 symbols contain a 
component that can be found in other symbols. Examples of 
such components include diacritical hnarks and segments of 
line-drawing characters. By further reducing the 309 symbols to 
unique components, it is possible to achieve a symbol set of 256 
components, with no symbol reduced to more than two 
components. The resulting component set, known as DeskJets, 
can be used to create any of the 309 symbols.

A symbol that consists of two components is known as a 
compound character. Special hardware ORs the two components 
together so they can be printed in a single pass. Thus, any one of 
the 2240 symbols contained in the 18 character sets can be 
represented by at most two DeskJet characters. Character set 
mapping involves determining which character from the 
DeskJets set (or character components, for compount characters), 
is equivalent to the requested character from the current set (HP 
Roman8, PC-8, etc.). Because the DeskJets set can provide five 
character sets from one, there are fewer fonts for the user to 
purchase and fewer fonts to be supported.

Hewlett-Packard’s Deskjet printer, which provides 300dpi 
characters on a 600dpi grid.

Character ROM data storage
Without any sort of character ROM compression, Deskjet8's 

2240 symbols would require about 1M bytes of ROM per font. 
The above-mentioned DeskJets reduction in the number of1 
characters actually stored in ROM and a further zeros byte 
compression on the ROM data result in practical DeskJet 
character ROM sizes of approximately 30K bytes.

In the 'zeros byte' compression scheme, a flag byte is 
associated with each column of a character. The flag byte 
denotes which bytes of the 50-bit column are nonzero (contain 
at least one dot to be printed). Only the nonzero bytes are 
stored, reducing the amount of ROM required.
300dpi characters on a 600dpi grid

Although the deskjet printhead can only fire each nozzle at 
the rate of 300 dots per inch, characters are designed on a 
horizontal grid of 600dpi. By restricting dots within a row to 
being at least 1/300" apart, the printhead firing limits are not 
exceeded.

Fig.1 shows the improvement gained by doubling the 
horizontal placement opportunities. Some of the algorithmic 
enhancements, which will be explained later, result in dot 
patterns with dots only 1/600" apart in a dot row. A cleanup
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Fig.l: With dots reduced to make things easier to see, these 
enlarged letters show how positioning on a 600dpi grid (left) 
gives a better appearance than on a 300dpi grid (right).

circuit in the custom IC removes any dots that exceed the limits, 
since they cannot be fired by the printhead, and even if they 
could, would result in too much ink on the paper. This dot 
dropout is performed after all requested enhancements have 
been applied to the dot pattern.

The dots in Fig.1 are smaller, relative to the character size, 
than the actual dots. This is to make the dot positions easier to 
see at the 1/600" spacing. Fig.2 shows the character of Fig.1 with 
the actual dot-to-character proportions.

Algorithmic enhancements
The link in this process between the firmware and the custom 

IC is a buffer in RAM, referred to as an image buffer. The 
firmware translates the character information into the form 
required by the custom IC and places it into the image buffer. 
The custom IC accesses the information by direct memory 
access.

The way in which information is arranged in the image buffer 
allows the dot data of two separate characters to be ORed 
together and printed in a single print pass. This feature is used to 
print compound characters, overstruck characters, and characters 
that partially overlap. It is also used in the algorithms for 
half-width and double-width characters.

Double-width algorithm
The simplest way to generate double-width characters is to re­

peat each column of dots. So a character consisting of columns 
A, B, and C (1/600" apart) could be printed as AABBCC to dou­
ble its width. However, the cleanup circuit, which eliminates 
dots that are too close together, would drop out the second A 
column, the second B column, and the second C column, since 
all the dots in these columns are 1/600" away from the identical 
dots in the previous columns. The result would be the original 
three columns spaced 1/300" apart, which would typically leave 
gaps within the character.

The algorithm used in the DeskJet printer takes advantage of 
the ability to OR two characters in the image buffer together. It 
ORs the simplest case, AABBCC, with the same pattern shifted 
by one column:

1/600" -» | | «-
AABBCC

OR ■ A A B B C C
A A A+B B B+C C C

The result, after the dot dropout, consists of Column A, the OR 
of columns A and B, the OR of columns B and C, and column 
C, all 1/300" apart. This produces a more filled-out character 
than the simple algorithm.

Flg.2: Here is the same character as shown on the left 
in Fig.l, but with the dots enlarged to normal 
proportions to show the final appearance.

Hand-width algorithm
Similarly, the easiest way to generate a half-width character is 

to drop out every other column. The DeskJet printer avoids this 
loss of data by ORing every two columns together. In the image 
buffer, this is done by ORing a 'character' that consists of the 
odd-number columns of the original character with a 'character' 
consisting of the even-numbered columns.

To illustrate, consider a character with columns A, B, C, D, 
and E. The odd-number columns, A, C and E, would mjke up 
one 'character' and the even-number columns, B and D, the 
other. The result would be:

A C E
OR_______B___________ D___________

A+B C+D E

By preserving all of the dot data, a higher character can be 
achieved.

THE DESKJET PRINTER CUSTOM 
INTEGRATED CIRCUIT

Even a very fast microprocessor would not have the time to 
perform all of the required character enhancements and other 
dot manipulations at the 300-dot-per-inch resolution of the 
DeskJet printer. So instead, a relatively slow, inexpensive, 
4MHz Z80 processor is used to control a large custom IC.

Approximately 85% of the logic in the custom IC is there to 
handle the dot data, as described in the accompanying article. 
The IC also handles serial and parallel data communications, 
controls many logic functions required by the paper and car­
riage motors, provides timer functions to the Z80, and performs 
several external chip selects.

Contained within an 84-pin plastic leaded chip carrier pack­
age is logic laid out as two standard cell blocks, and a large 
custom 50-bit wide data path corresponding to the 50 nozzles 
of the printhead. There are approximately 80,000 field effect 
transistors in a die measuring 6.8 by 7.6 millimetres. A high- 
density CMOS process is used to fabricate the chip. Gate 
widths are 1.2 micrometres.

Thanks to excellent design tools and good communications 
and cooperation among all involved, the first-pass silicon 
passed the complete set of test vectors without modification, 
and no turnarounds were required to get the IC into production. 
The custom IC was totally designed and is currently tested and 
manufactured within Hewlett-Packard.
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HP’s Deskjet Printer
Compressed-width algorithm
Compressed characters (16.67-pitch) are generated by printing 
only selected columns of the characters. The columns to be 
printed are selected by the font designers, and these columns are 
flagged in the character ROM data. When the hardware reads 
the dot data for a compressed character, it ignores any columns 
that are not flagged. To achieve the best-looking compressed 
characters, the dot patterns of the original characters must be de­
signed with this algorithm in mind.

Half-height algorithm
In the half-height algorithm, the hardware ORs every two con­

secutive rows together and prints the character with the bottom 
half of the printhead. This algorithm produces a higher-quality 
character than one that 'throws away' every other row.

Applying the half-width algorithm along with the half-height 
algorithm is useful for characters that are to be subscripts or su­
perscripts. The subscript or superscript mode alone merely 
causes the characters to be printed 1/12" below or above the text 
line; the height and width of the characters are not altered. 
Using the half-width and half-height modes for superscripts and 
subscripts, the characters appear more balanced in size in rela­
tion to the rest of the text.

Fig.3: Normal and dark or ‘bold’ characters. At top the 
dot size is reduced to show positioning, while below 
shows the actual appearance.

The HP Deskjet’s printhead. There are two staggered 
columns 1/300" apart, each with 25 firing elements 
spaced 1/150" apart vertically.

Draft-quality algorithm
The draft-quality mode available on the DeskJet printer dou­

bles the print speed from 120cps to 240cps. In letter-quality 
mode, 120cps, the character columns are printed 1/600" apart. 
Since the printhead travels twice as fast in draft-quality mode, 
the distance between columns is doubled to 1/300". Instead of 
simply printing every other column of the characters, the hard­
ware ORs every two columns together after any other algorith­
mic processes have been applied. Besides increasing the 
throughput, draft mode uses less ink because of the greater dis­
tance between columns.
Bold algorithm

The hardware can generate two levels of bold characters. The 
level to be used is specified in the character ROM for each font, 
and the firmware communicates this information to the hardware 
through the image buffer. The lighter bold is used for smaller 
fonts and the darker bold for larger fonts. For the lighter bold, 
the hardware adds one dot per row, spaced horizontally at 
1/300" to the trailing edge of each character, resulting in a 
slightly wide and darker-looking character. For the darker bold, 
the hardware adds two dots instead of one, as shown in Fig.3.

This algorithm produces a result similar to a daisy-wheel print­
er'; where a character is printed, the horizontal position is 
moved slightly, and the character is printed again. Because the 
DeskJet printer is an inkjet printer, multiple-pass printing would 
put too much ink on the paper. With the DeskJet algorithm, the 
amount of ink is controlled.

Underlining
Besides containing information about character data, the 

image buffers can contain auto-underline information. The cus­
tom hardware allows the firmware to specify any combination of 
the bottom 12 nozzles of the printhead to be used for an auto­
underline. HP's Printer Command Language (PCL) defines two 
basic types of underline — fixed and floating.

Floating underlines are specified in the character ROMs on a 
font-by-font basis. This allows for underlines of the optimum 
thickness and vertical placement for each font. Fixed underlines 
are independent of the font used. They provide a uniform under-
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line when fonts with different floating underlines are to be un­
derlined with a continuous underline.

Besides being able to select fixed or floating underline type, a 
user can select single or double underlining. From the user's re­
quest and the information in the character ROM, the firmware 
determines the pattern to be used for the selected underline and 
communciates this information to the hardware through the 
image buffer. It also communicates the horizontal positions at 
which to start and end the underline. The hardware ORs the un­
derline pattern with any character columns that all in the same 
horizontal region.

Tall fonts
A feature provided by some of the optional font cartridges is 

tall fonts. These are fonts that have a point size greater than the 
height of the printhead (12 points). This means that these charac­
ters must be printed with two print passes, spearated by a paper 
advance. All of the algorithmic enhancements described above 
can be applied to these fonts.

Graphics
Different data manipulation is required for graphics than for 

text. PCL specifies that graphics data be received in horizontal 
raster row format, yet the printhead needs data in a vertical col­
umn format. This is accommodated by the firmware's rearranging 
the received bytes and sending them into a custom 8-bit-wide- 
by-50-bit-high memory array. This array can both shift bytes up 
and shift 50-bit-high data sideways. Graphics vertical resolutions 
lower than 300 dots per inch are achieved by repeating data 
entry into the memory array for multiple rows, causing a vertical 
expansion of the graphics data. Similarly low horizontal resolu­
tions are achieved by repeating data reads out of the memory 
array for multiple columns, causing a horizontal expansion.

Printing
Once the firmware has put all the necessary information for a 

print pass into the image buffer, the printing can be done. The 
carriage velocity is controlled by the firmware, while a physical 
position register is updated by signals generated by a position 
encoder on the carriage motor. The carriage position determines 
when the columns are to be fired. Columns are typically fired 
every 139 microseconds.

Printhead considerations
The firing elements on the printhead are arranged in two col­

umns spaced 10/300" apart. The 25 firing elements in each of 
these columns are spaced 1/150" apart vertically. The two col­
umns are skewed vertically with respect to each other by 1/300", 
so the result is 50 dots that are 1/300" apart vertically. A 25-bit­
wide, 20-bit-long shift register cell is located in the custom IC to 
delay the firing of the trailing column of firing elements, so that 
the two columns end up being printed at the same horizontal 
location.

One final manipulation of the column of data is needed before 
printing. The printhead is electrically organised as four groups of 
12 or 13 resistors. One interconnect pad is used for each firing 
element and one for each of the banks. This configuration allows 
only one resistor from each bank to be fired at a time. The cus­
tom IC divides the 139-microsecond column time into 13 peri­
ods, and fires up to four resistors at a time. The orifice holes on 
the printhead are slightly staggered from two true columns to ac­
count for the positioning error caused by this sequential firing.

Summary
From data to dots, all of this processing provides DeskJet 

printer users with a wide variety of enhancements that yield 
high-quality print. From the internal Courier 10-pitch set alone, a 
user can select one of 18 character sets (including the 13 ISO 
sets), one of four pitches (normal, half-width, double-width, or 
compressed), normal or half-height, normal or bold weight, and 
one of three vertical placements (normal, superscript, or sub­
script). Since all of these characteristics can be applied in any 
combination, the internal font alone can be used to generate 864 
different fonts. •

(Reprinted from Hewlett-Packard lournal, by permission.)
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Laser Printer Review:

Tl’s new 6ppm 
microLaser
Up until very recently, buying a laser printer with PostScript graphics capability has left very little 
change from $10,000. But now things are very different: the new Texas Instruments ‘microLaser’ 
is available-with 1,5Mb of memory and full PostScript a's well as HP Laserjet II emulation, for little 
more than half the above figure. Unlike other models it can also be upgraded easily by the user.

by JIM ROWE

In these days of personal CAD systems 
and desktop publishing, the trend is 
towards printers which can produce high- 
quality graphics images. Ideally this 
means at least 300dpi (dots per inch) 
resolution, preferably from a laser printer, 
and for maximum graphics flexibility it 
nowadays also tends to mean the ability 
to cope with PostScript, the graphics 
‘page description language’ developed by 
California-based Adobe Systems.

Unfortunately until a few months ago, 
laser printers with 300dpi resolution and 
the ability to print PostScript files have 
had price tags of around $10,000 - well 
beyond the reach of most private PC 
users. But things have changed sig­
nificantly for the better with the release 
by Texas Instruments of its compact new 
‘microLaser’ model, available in both 
basic (HPLaseijet II emulating) and ‘PS’ 
(PostScript-capable) versions for $3136 
and $5507 respectively, including tax.
Compact as well

The new microLasers are very compact 
‘desktop’ models, measuring only 
340mm wide by 360mm deep by 268mm 
high - including a built-in 250-sheet A4 
paper tray. This is because they use a 
relatively new laser printing mechanism 
or ‘engine’ developed by Sharp in Japan, 
which is somewhat smaller than the 
Canon engine used by many earlier 
models.

Like some of the other new compact 
laser printers based on the Sharp engine, 
the microLasers operate at 6 pages per 
minute. This is in theory a little slower 
than the 8p/m provided by machines 
based on the Canon engine, but in prac­
tice the difference is small enough to be 

negligible. In any case the speed is often 
determined by the software you’re using, 
rather than the printer.

To produce the microLasers, Tl has 
combined the basic Sharp engine with its 
own controller electronics. And fairly 
nifty electronics it seems to be, too, with 
a number of features to make the printers 
rather more ‘user friendly’ than many pre­
vious lasers.
Easy upgrades

A particularly nice feature of the basic 
microLaser design is that the controller 
electronics can be upgraded very easily 
by the user, instead of needing a return 
trip to the dealer. This is because it’s been 
designed on a modular, plug-in basis.

The complete controller electronics for 
the basic HPU-II emulation model is on 
a single PC board. This is fitted in a 
plug-in drawer which slides into the case 
at the lower rear, being held in place by a 
pair of knurled-head ‘thumbscrews’. The 
board can be removed at any time (with 
the power turned off, of course), simply 
by undoing the screws and sliding it out.

Fitted directly to this slide-out mother­
board are the 68000P12 CPU, a set of 
ROMs with the basic controller software, 
the laser engine interface, a parallel 
‘Centronics’ communications interface, 
and 500K bytes of RAM for print file 
buffering and image assembly. To 
upgrade from this basic level, you simply 
plug in additional modules.

For example the standard ‘PostScript’ 
model has a RAM module with an addi­
tional 1MB of RAM plugged into one of 
the four available memory expansion 
positions, plus a somewhat larger module 
with the necessary PostScript emulation 
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software. Needless to say this means that 
you can upgrade a ‘basic’ microLaser to 
the ‘PostScript’ model at any time, simply 
by buying and plugging in the appropriate 
modules.

(Incidentally the HPU-II emulation 
remains resident when the PostScript 
module is added, so that the ‘PostScript’ 
model can provide either emulation as 
desired.)

Both the ‘basic’ and ‘PostScript’ 
models can be upgraded to have a total of 
4.5MB of RAM, simply by plugging in 
up to four of the memory expansion 
modules. Similarly either can be 
provided with an optional serial interface 
for either RS232C, RS422 or Appletalk 
communications - again available as 
simple plug-in modules.

Like other laser printers, both models 
have slots for optional additional ROM 
font cartridges. In this case the 

cartridges are ‘microCartridges’, slightly

The controller board slides out for 
easy user upgrading.
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Based on the new Sharp engine, Tl’s microLaser is very 
compact - yet It Includes an Inbuilt 250-sheet A4 paper tray.

larger than a credit card and only about 
3mm thick. Cartridges are available with 
both fixed-size bitmapped fonts for 
HPLJ-II emulation mode, and scaleable 
fonts for PostScript emulation mode. 
Fonts can also be ‘downloaded’ into the 
printer’s memory from the host system, 
of course; more about this shortly.

Another aspect of the modular design 
of the microLaser is the flexible paper 
feed system. The basic ‘default’ feed is 
from the internal 250-sheet cut-sheet 
feeder tray, which slides in at the lower 
front. The standard tray supplied in 
Australia takes common A4 sheets, but 
trays to take alternative sizes such as B5 
and the US ‘Letter’, ‘Legal’, ‘Executive’ 
and ‘Invoice’ sizes.

The paper path from the internal tray is 
basically S-shaped, starting at the bottom 
in the tray, curving up and around at the 
front to pass through the laser engine, and 
then emerging near the rear to curve up 
and around into the output hopper at the 
top.

For handling sheets of stouter paper or 
card which is too stiff to pass around the 
internal bends, there’s an alternative 
manual feed input slot in the front of the 
machine above the paper tray. Similarly a 
small door hinges out at the rear, swing­
ing down to form an alternative output 
tray and allowing the stiff paper to pass 
directly through the machine in a com­
pletely straight path.

To allow handling a second size or type 
of paper, there’s an optional second 250- 
sheet paper drawer unit that fits under­
neath the printer. There’s also an optional 
automatic feeder for envelopes, which 
clips into the front manual feed input slot. 

This takes up to 40 typical envelopes, and 
as these will normally be fairly stiff, the 
rear output tray is used for them instead 
of the hopper at the top.
Control facilities

One of the other nice features that TI 
has built into the microLaser is the ability 
to program in up to four personal printer 
configurations. These are essentially 
‘recipes’ specifying the emulation 
(HPLJ-II, PostScript or hex dump), 
which communications interface is to be 
used (Centronics/RS232 etc), which 
paper tray the paper is to be fetched from, 
and in HPLJ-II emulation whether the 
printing is to be in portrait or landscape 
format, how many lines/page, which font 
and which numeral/symbol set are to be 
used. Any of these four personal printer 
configurations can be called up at any 
time, from the front panel.

The front panel itself has a total of 12 
membrane-type keys, plus an 8-character 
LCD screen and four LED status in­
dicators. Selection of the various possible 
control modes and options is made via a 
simple system of hierarchic menues, with 
‘Select’ and ‘Up’ keys to move between 
menu levels, and ‘Next’ and ‘Previous’ 
keys to move back and forth within a 
menu.

The menu system is accessed by press­
ing the ‘Printer Setup’ key, whereupon 
you have a choice of selecting/program- 
ming a personal printer configuration, 
calling for various reports on printer 
status, or setting up various global func­
tion options. In each case, selection drops 
you down to lower menu levels, where 
you can set up the desired functions.
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Apart from the various options avail­
able in the personal printer configura­
tions, the functions available on the 
microLaser include the ability to print out 
reports of the printer’s overall status, a list 
of its resident fonts for either emulation, 
and a report of its hardware configuration 
and diagnostic status. There’s also a 
‘Help’ key, which causes it to print out 
pages showing the menu frees in various 
modes.

You can also program it to print up to 
99 copies of an incoming file; to power- 
up in either ‘on-line’ or ‘off-line’ mode, 
as desired; to use any one of eight dif­
ferent default symbol sets; and to reserve 
a variable proportion of its overall RAM 
as the file receive buffer. The options for 
the last of these are 256 bytes, 1KB, 4KB, 
16KB, 64KB and 256KB, allowing you 
to optimise buffer size depending upon 
operating mode.

Incidentally the microLaser can be 
programmed to produce its LCD mes­
sages and printed reports in four other 
languages apart from English: French, 
Italian, German and Spanish.

Another very nice feature of the micro­
Laser is that it keeps track of things like 
the number of pages you’ve printed out, 
toner level and so on, and reminds you 
when any of the ‘expendables’ is either 
nearing exhaustion, or should be 
replaced.
Expendables - life

For example the toner cartridges last 
for around 3000 average pages, depend­
ing upon the type of material you print. In 
this case the microLaser keeps track of 
the toner level, and when this reaches 
exhaustion it lights the ‘Error’ LED and 
indicates that a new cartridge is needed.

On the other hand developer cartridges 
should last for about 20,000 average 
pages, or around 7-8 toner cartridges. 
Here the microLaser allows you to reach 
24,000 pages, then displays a warning 
‘Dvlp Life Over’ message on the LCD - 
but still allows you to proceed, so that you 
can use up the current toner cartridge. 
Only when you reach 28,000 pages does 
it prevent any further printing until the 
developer cartridge is replaced.

The other remaining printer ‘expend­
able’ is the organic photoconductoi drum 
or ‘ OPC ’, which should normally be good 
for about 40,000 or more average pages. 
Here again the microLaser keeps track of 
things, and gives you a warning ‘OPC 
Life Over’ message if you’ve printed out 
a total of 50,000 pages without having 
any cause to replace the OPC. Then if you 
ignore the warning (perhaps because the 
output is still OK), it will finally force you 
to replace the OPC drum at the 55,000 
pages mark. This is the predicted maxi-
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Tl microLaser
mum life of the OPC drum for acceptable 
quality, so it’s not unreasonable.

Incidentally with the microLaser en­
gine rated to print up to about 3000 pages 
a month, this means that even at this fairly 
high peak usage level the printer should 
require toner cartridges no more fre­
quently than one per month. Similarly it 
should go for about nine months on each 
developer cartridge, and for up to 18 
months before the OPC drum needs to be 
replaced.

The quoted replacement cost for these 
items is $91 for the toner cartridge, $247 
for the developer cartridge and $259 for 
the OPC drum (all including tax), so the

VENTURA PUBLISHER PRINTER 
CAPABILITY PAGE

White text The box to the left should be black with the wads “Reverse Text” 
printed in white on top of it. If your printer cannot print white text on a black 
background (e.g., LaserJet), you will see only a black box.Reverse Text

TextMMKxraphicx

Opaque graphics. The word 
“Under” from the phrase “Text 
Under Graphics” should be com­
pletely obscured by the opaque oval. 
If your printer can’t print opaque 
graphics, the text partially shows 
through the oval.

Transparent graphics. The word 
“Under” from the phrase “Text 
Under Graphics” should be partially 
obscured by the transparent oval. If 

your printer can’t print transparent 
graphics (e.g., PostScript), the text 
will be totally obscured.

Font sizes. The numbers below represent a range of point sizes between 
6 and 72 point Times (or Dutch). If the size is not currently available for 
your printer, the number will print in the nearest available size.

M 0121424 3 6 4 8 72
“Dead zone.” This ruling line 
around the page goes exactly to edge 
of the physical page. When printed, 
the white space outside the ruling 
line represents the “dead” space to 
which your printer can’t print. 

Ruling lines. This 3 ruling 
lines around this box 
should be obscured by an 
opaque circle. On some 
printers, the rules show 
through.

The microLaser’s active print area measured 283 x 188mm.
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running costs look as if they should be 
quite reasonable.
Font selection

In basic HPLJ-II emulation mode, the 
Tl microLaser provides essentially seven 
resident bit-mapped fonts: Courier 10 
pitch (12pt) in Roman, Bold and Italic; 
Courier 12 pitch (lOpt) in the same three 
variations; and ‘Line Printer’ - a fairly 
compact sans-serif font in Roman 16.67 
pitch (8.5pt).

If you have the PostScript emulation 
option fitted, this brings a total of 35 
different resident fonts - all scaleable in 
size from 6pt to 72pt. The fonts are 
Courier (Medium)/Bold/Oblique/Bold 
Oblique; Helvetica (Medium)-

Rotated text. The words 

“Rotated Text” below should ap­
pear at right angles to the words 
“Normal Text” if your printer can 
print rotated text. Otherwise, the 
words “Rotated Text” will not ap­
pear at all.

á
3 o 
Pi

Normal Text

Colored text. If your printer 
maps colors to shades of gray, 
you should see different shades 
for the following words: red, 
green, blue, cyan, 
magenta.

Kern:
No Kern: VA

Automatic kerning. Some 
printer width tables contain kern­
ing information. If your printer 
width table contains kerning in­
formation, the letters VA will be 
closer together in the first line 
than in the second line above. 
Otherwise, the VA in both lines 
will be identical.

/Bold/Oblique/Bold Oblique; Times 
Roman/Bold/Italic/Bold Italic; New 
Century Schoolbook Roman/Bold/- 
Italic/Bold Italic; Palatino 
Roman/Bold/Italic/Bold Italic; Helvetica 
Narrow Medium/Bold/Italic/Bold Italic; 
AvantGarde Book/Book Obli- 
que/Demi/Demi Oblique; Zapf Chancery 
Medium Italic; Zapf Dingbats; and Sym­
bols.

Incidentally, the PostScript emulation 
fonts aren’t available when the printer is 
operating the HPLJ-II mode, and vice- 
versa. The two modes are quite inde­
pendant. So you can’t use the ‘Line 
Printer font in PostScript emulation 
mode, for example - although you can get 
something very, very close to it by 
specifying Helvetica Narrow in 8.5pt.

Of course you can always add to the 
resident fonts in either emulation mode, 
in two main ways. One is by using the 
plug-in font cartridges, with additional 
fonts in ROM; the other is by download­
ing additional fonts into the printer’s 
RAM, from the host computer. Most of 
the popular desktop publishing programs 
are designed to be able to do this, as are 
some graphics and CAD packages, and 
the latest versions of many word proces­
sors.
In operation

We assembled the sample TT micro­
Laser, a ‘PS’ model with 2.5MB of total 
RAM, and hooked it up to a couple of 
different systems. Then we drove it with 
a variety of software packages - word 
processors, CAD and drawing packages, 
and both the Ventura Publisher and 
Pagemaker desktop publishing systems. 
Many of the former packages required it 
to operate in HPLJ-II emulation mode, 
while the two latter packages used it in 
PostScript mode.

At the same time, we were able to 
monitor the performance of two other 
microLasers - one the same as the review 
sample, and the other a ‘basic’ model with 
only the HPLJ-II emulation and 500KB 
of RAM. The other units had been pur­
chased privately, by staff members. Basi­
cally all three went together without 
incident (they come in partly knocked- 
down form, with the ‘engine’ modules 
and controller options added by the user), 
and performed extremely well.

When you turn the microLaser on from 
cold, it goes through an automatic self­
test and fuser warmup cycle, which takes 
less than a minute. TTien if all’s well and 
it’s currently in HPLJ-II mode, it simply 
goes online. Alternatively if it’s in Post­
Script mode, it prints out a status report 
before going online.

The printing speed is quite good: the 
first page typically emerges around 16

24



the
level

Pressing the UP switch causes the next higher 
menu level to appear in the display window. Pressing the PREVIOUS switch causes 

previous option in the current menu 
to appear in the display window.

Pressing the SELECT switch causes the next lower 
menu level to appear in the display window. 
If you are at the lowest menu level, pressing 
the SELECT switch selects the option appearing 
in the display window.

Pressing the NEXT switch causes the next option 
in the current menu level to appear in the 
display window.

Pressing the FONT switch allows you to change 
the font selection before printing a document.

Pressing the HELP switch prints pages to assist 
you in using the Control Panel and Setup Menus. 
Detailed information appears in the User's Manual.

Pressing the FORMFEED switch prints any data 
remaining in printer memory. The indicator above 
the switch lights when data is in printer memory.

Pressing the PRINTER SETUP switch enters the 
Setup Menu where you can change the printer 
configuration, print status reports, and 
perform many other tasks. Your options 
appear in the display window.

Pressing the TRAY switch determines your paper 
source. All printers give you a choice of Tray 1 
and Manual. If you have an optional tray or 
envelope feeder, these choices also appear 
in the display window.

Pressing the PORTRAIT/LAND switch allows you to 
change the page orientation. Portrait orientation 
prints across the page. Landscape orientation 
prints down the length of the page.

Pressing the ONLINE/OFFLINE switch puts the 
printer Online or Offline. The indicator 
above the switch lights when the printer is 
Online (ready to receive data) and flashes 
when the printer is receiving data.

Pressing the RESET switch allows you to reset the 
current software emulation. The error indicator 
below this switch lights when an error has 
occurred.

One of the sheets printed out when you press the HELP key, 
reproduced here at about 80% actual size. Who needs a manual?

seconds after receipt of a file, with sub­
sequent pages every 10 seconds or so. In 
many cases, we found that the main factor 
determining overall print speed was not 
the microLaser itself, but the software 
producing the printfile. This is particular­
ly true with many CAD and graphics 
packages...

Print quality was generally fine, with 
sharp and high contrast 300 x 300dpi 
images, although occasionally you can 
get small pale patches evident in graphics 
images with largish black areas. Whether 
these are due to small variations in toner 
‘spreading’ or to variations in sensitivity 
of the OPC drum coating, we couldn’t 
determine; in any case, they’re quite 
minor.

The noise level is very acceptable, 
being rated at less than 50dBA when 
printing. In the idling state it’s very much 
lower - basically just the hissing of the 
small cooling fan.

We found the microLaser’s control 
panel and menu system very easy to 

operate, particularly after reading TI’s 
well-written user manual. The assembly 
instructions are also very clear, along 
with those to guide you in replacing the 
‘expendables’ later on. In fact about the 
only gripe we could make about the 
documentation was that there isn’t really 
much material on the PostScript emula­
tion...

Summary
Overall, we found the TI microLaser a 

very impressive machine. It’s compact, it 
works well and we particularly like the 
way it’s designed for easy user upgrading. 
For the price, it seems excellent value for 
money.

In fact about the only thing we found a 
little irritating was that in PostScript 
emulation mode, it doesn’t seem to be 
possible to stop the microLaser from 
printing out one of its ‘Status Report’ 
sheets, every time you turn it on. This is 
hardly a serious problem, but one that 
would be nice to have fixed - if only to
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save paper. Surely it would be better to 
have the power-up Report optional.

On the whole, though, we were so im­
pressed with the sample unit that we 
talked the company into buying it, for the 
EA office. So if you’ve noticed a recent 
improvement in our PCB etching patterns 
and schematics, that’s why!

We’ve also been using it to print out our 
first attempts at desktop pubfishing. In 
fact this review itself has been laid out 
and assembled using Ventura Publisher, 
and printed out on the microLaser PS - 
just for an experiment. Only the illustra­
tions were scanned in the usual way, and 
added into ‘holes’ left in the text; every­
thing else was typeset, laid out, as­
sembled and printed out on the 
microLaser itself, as complete pages. Did 
you notice any difference?

For further information on the micro­
Laser, contact either your nearest com­
puter dealer or Texas Instruments 
Australia, PO Box 106, North Ryde 2113; 
phone (02) 887 1122. •



A sampling of
the latest models

Printers Feature:

LOWCOST
CANON LASER

The Canon LBP-4 is a small, inexpen­
sive ($2995 RRP), relatively light, 
4-pages-a-minute machine capable of 
being driven by an extensive range of 
software.

Like its big brother, the LBP-8 III, 
the LBP-4 uses vector graphics, which 
means it can print complex images 
much faster than other laser printers.

Popular software packages ideally 
suited to the LBP-4 printer include 
WordPerfect 5.0, Microsoft Word 5.0, 
Wordstar 5.5, GEM (which can run 
Ventura), Windows (which can run 
Pagemaker and Excel), INTO, Lotus, 
dBase IV, and Harvard Graphics.

Canon is also marketing Forms De­
signer, a business form-generating pack­
age with scalable fonts and ornamenta­
tion, exclusively written for CaPSL III, 
the Canon laser printer controller.

Further details from Canon Australia, 
1 Thomas Holt Drive, North Ryde 2113 
or phone (02) 887 0166.

ECONOMY 24-PIN
FROM PANASONIC

From Panasonic comes the KXP1124, 
a 24-pin 192cps printer with high per­
formance features at a 9-pin printer 
price. Features include an ‘easy set’ 
operator panel that controls more than

20 functions right up front - no fiddling 
with DIP switches; and the ability to 
save and recall printer settings for up to 
three different applciations.

The versatile paper handling capabil­
ities allow for both portrait and land­
scape modes with a choice of three 
paper paths: rear, bottom and front fric­
tion feeds. The KXP1124 also sports 
paper parking, push/pull tractor and 
zero-inch tear capability to maximise 
printable area without wasting any 
paper forms.

The 1124 offers multiple resident 
fonts including two draft and five letter 
quality. Over 5500 type styles can be 
created by combining fonts, character 
sizes and enhancement modes. The 360 
x 360 dots per inch resolution offers 
crisp print quality, with graphic output 
rivalling that of any inkjet printer.

Further information from Capital 
Computer Equipment, 618 St.Kilda 
Road, Melbourne 3004 or phone (03) 
525 2622.

PRINTER BUFFER, 
DATA CONVERTER

Unique Micro Design has released 
the model 163 printer converter buffer, 
which can either convert serially trans­
mitted data into Centronics parallel 
printer interface format or convert from 
Centronics parallel printer interface 
input to serial format. It is a microproc­
essor based device, which finds use in 
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matching parallel printers to serial inter­
faces and serial printers to parallel 
ports.

The device handles the XON/XOFF 
protocol and provides an optional 8 or 
32 kilobyte buffer.

The model 163 is configured via exter­
nally accessible switches located on the 
side of the device. It is powered from a 
9V DC plug pack. Incorporated in the 
device are Printer Test and Monitor 
Modes. In the Printer Test Mode the 
device will output test lines to the print­
er, while in the Monitor Mode the de­
vice will output the hexadecimal value 
of the characters received by it.

Further details from Unique Micro 
Design, 2/23 Wadhurst Drive, Boronia 
3155 or phone (03) 887 1022.

COLOUR INK
JET PRINTER

The Sharp JX-730 colour ink jet 
printer provides 180 x 180 dots per inch 
resolution and prints in seven colours 
(black, magenta, yellow, cyan, red, 
green and violet). Using the Chooser
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Level driver in the Macintosh system, 
up to 16.8 million colours are available 
to be reproduced.

The ink is held in four separate reser­
voirs, one for each of the four colours 
(black, magenta, yellow and cyan). This 
enables the colours to be replenished 
separately, thereby reducing the cost 
per page. The ink jet employs Sharp’s 
advanced 48-nozzle technology to pro­
duce the full spectrum of colours used 
in the printing process.

According to Sharp’s National Sales 
and Marketing Manager, Mr Tony 
Prince, the JX-730 uses the ‘drop-on de­
mand ink jet printing’ method. He said 
the machine can deliver perfect colour 
quality on paper and transparencies up 
to 345mm wide.

The print speed is 70cps near letter 
quality, 140cps in draft format and two 
minutes per page for graphics.

For further information contact Sharp 
Corporation of Aust, 1 Huntingwood 
Drive, Blacktown 2148 or phone (02) 
831 9111.

INTELLIGENT
PRINTER SHARERS

Diamond Systems has released its 
new Print Q5500 and Print Q3000 range 

of intelligent peripheral sharers. An at­
tractive alternative to networking, the 
Print Q’s can perform many of the func­
tions normally provided by a network 
but at a fraction of the cost.

With a Print Q you can integrate your 
system of PCs, printers, plotters and 
modem into one easy to use system. 
Resources such as printers and plotters 
appear as high speed devices, always 
available to every user. Background 
mode file sharing is a breeze on serial 
models using Diamond’s QNET soft­
ware.

Special input port design allows paral­
lel inputs to run at up to 50KB/sec to 
distances of 30 metres, using low cost 
flat ribbon cable. Particular emphasis 
has been placed on simplicity of installa­
tion and use without compromising per­
formance and versatility.

Further information from Diamond 
Systems, 7 Barreenong Road, Cottles 
Bridge 3099 or phone (03) 714 8269.

COMPACT 8PPM
LASERS FROM NEC

The NEC Silentwriter 2 is a family of 
eight page-per-minute laser printers de­
signed to print on bond paper stock, en­

velopes, transparencies and labels in ei­
ther a stand-alone or a networking envi­
ronment. The printers feature 200-sheet 
input tray and a manual feed option.

The Silentwriter model 260 offers 
Hewlett Packard PCL emulation, while 
the 290 supports Adobe’s Postscript 
page description language. The 290 will 
work with NEC Powermate systems and 
the Apple Macintosh range (including 
Appletalk interface).

The Silentwriter 2 family is based on 
the latest Canon UX engine, a smaller 
and more efficient design than previous 
engines.

The Model 260 is priced at $3200 
rrp(ex tax) and the 290 is $7995 rrp (ex 
tax).

Further details from NEC Information 
Systems Australia, 99 Nicholson Street, 
St Leonards 2065 or phone (02) 
438 3544.

.Electronics 
Australia
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RERDER IHFORfiRTlOH 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/Deslgner
B. Technical Officer
C. Technician □ please the box

H that best fits you.
F. Teacher/Lecturer □
G. Student
H. Interested Consumer □
I. Other (please state)....................................................
Name................................................................................
Company........................................................................
Address........................................................................... 
.................................................................. P/C................

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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Printers Feature

DESKTOP LASERS
FROM SIEMENS

The compact desktop laser printer 
Highprint 7500 prints four pages per 
minute with a resolution of 300dpi. Sie­
mens rates the printer at a 2500-page 
volume per month, with printing costs 
working out to about 5 cents per page. 
The printer requires little space (40 x 35 
x 20cm).

The unit has a modular structure and 
can be expanded or adapted to match 
the user’s requirements: its basic config­
uration includes a main memory ca­
pacity of 512KB that can be expanded 
in stages up to 4.5MB, 14 fonts and 24 

internal character sets. The number of 
non-resident fonts or macros that can be 
loaded subsequently is restricted only by 
the respective memory capacity, as is 
the maximum number of fonts per page.

Highprint 7500 has one serial and one 
parallel interface, operates using the 
printer language PCL-IV (in its stand­
ard configuration) and can emulate 
other printer languages when equipped 
with optional cartridges. Siemens offers 
printer language support for the Epson 
FX-85, IBM Proprinter III and Abode 
Postscript. In addition, the user can 
choose from an extensive library of bit­
mapped fonts. All fonts can be reduced 
or enlarged from 4 to 200 points and 
supplemented by graphics.

Further details from Siemens Ltd, 544 
Church Street, Richmond 3121 or 
phone (03) 420 7111.

FUJITSU 300DPI
LED PRINTER

Fujitsu’s RX7100PS is a compact and 
lightweight 5 page per minute printer 
offering 300dpi resolution and Post­
Script emulation, based on LED imag­
ing technology. Recommended average 
monthly print volume is 3000 pages.

The standard interface on the

RX7100PS is parallel, but RS232, 
RS422 and AppleTalk serial options are 
available. HP Laserjet II emulation is 
supported as well as PostScript, with 35 
PostScript fonts and 6 HPLJ-II fonts 
resident. Three ‘IC card’ slots are pro­
vided for additional fonts, logo’s etc. 
System RAM is 2MB.

Paper feed into the RX7100PS is via 
two hoppers, with sizes up to 216 x 
360mm. Ejection is face-down into a 
150-sheet stacker tray.

Further details are available from 
Practical Peripherals, 333 Pacific High­
way, Crows Nest 2065 or phone (02) 
956 5133.

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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NEW 24-PIN LQ
MODEL FROM EPSON

Epson Australia has just released the 
latest addition to its family of high qual­
ity, 24-pin impact dot matrix printers.

The LQ-1010 is an entry-level letter 
quality printer suitable for either home 
or office use and priced at around

The LQ-1010 has print speeds of 
180cps (draft mode) and 60cps (letter 
quality), advanced paper handling and 
the ability to print in a variety of type 
faces on a wide range of paper types.

Able to handle printouts of up to 136 
columns wide (or 233 columns in con­
densed mode), the LQ-1010 also has a 
Smart Park’ feature which gives the 

user the freedom to switch quickly and 

easily between single sheet and continu­
ous paper. In addition, paper wastage is 
eliminated because the LQ-1010 auto­
matically advances continuous paper to 
the next perforated tear-off point, then 
reversing the paper to the preset top-of- 
form position as selected by the user.

Two letter quality fonts are available 
for the production of high quality pre­
sentation material and other documents, 
and the output can be further enhanced 
by imaginative use of the printer’s spe­
cial effects: emphasised, type, double 
strike, italics, underline, superscript, 
subscript, outline, shadow, condensed 
and double width.

Further details from Epson Australia, 
17 Rodborough Road, Frenchs Forest 
2086 or phone (02) 452 0666.

POSTSCRIPT COLOUR 
PRINTER FROM NEC

One of the most versatile printers to 
be released by NEC, the Colourmate, is 
a thermal printer which produces full­
colour output at the rate of one page 
per minute.

Already supported by applications 
such as Harvard Graphics, Pagemaker, 
Freehand, Illustrator and Autocad, the 
Colourmate will produce colours ’that

comply with the professional Pantone 
colour set. It offers 8MB of memory as 
standard and the same choice of inter­
faces as the Silentwriter 2-290. It can be 
configured with an optional 20MB hard 
disk drive for bit-mapped font caching 
and easy access to stored fonts and 
forms overlays.

Other features include SCSI interface 
for 20MB hard disk; Wysiwyg screen 
drivers; and 300dpi resolution.

The Colourmate Printer is priced at 
$15,995 rrp (ex tax).

Further information from NEC Infor­
mation Systems Australia, 99 Nicholson 
Street, St.Leonards 2065 or phone (02) 
438 3544. v .

SHARING PRINTERS?
Check the Print Q range of high performance intelligent sharers from 

Diamond Systems.

A Diamond Systems Print Q can 
enormously improve productivity where a 
number of computers need to share 
resources such as laser or dot matrix 
printers and plotters.

WE HAVE:
The biggest buffers: up to 5 Meg.
The fastest inputs: 30 K/sec.
Serial, Parallel and mixed port models.
Sophisticated pop up command menu.
Works with all laser and matrix printers.
Modem sharing.
Wholly Australian designed and manufactred. Service and 
backup guaranteed.

Th® Print Qs have a high performance buffer which can take 
a lot of data fast when you want to send, not when the 
printer is ready. They are easy to install, are user friendly and 
can integrate your office without going to the expense of 
networking.
If you need some networking capability, QNET software will 
link PCs attached to a serial Print Q with no extra hardware 
requirements.

Call for a free appraisal of your Site.

Proprietor Diamond Valley Micro Systems Pty. Ltd
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• Diamond Systems — RO. Box 106 Hurstbrldge 3099
• 145 Barreenong Rd., Cottlesbridge 3099
• Phone (03) 714 8269 Fax (03) 714 8554
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Computer News 
and New Products ff

Motorola unveils 
‘MultiPersonal’ computer

As well as being the world’s largest 
manufacturer of two-way radio equip­
ment and a leader in semiconductors, 
Motorola has of course been a leader in 
microprocessor technology for many 
years. Its 68000 family of devices have 
been used in many minicomputers, as 
well as in the Apple Macintosh personal 
computer. It also developed the VME­
bus system used in many industrial com­
puters. But apart from systems for in­
dustrial applications, the company has 
not ventured into ‘business computers 
- until now.

This has all changed with the release 
of the new MultiPersonal Computer 
family, with which Motorola plans to 
win a significant slice of the commercial 
and business computer market world­
wide, over the next few years.

The MPC’s are basically minicom­
puter systems based on RISC proces­
sors, and running the UNIX operating 
system. But they use industry standard, 
non-proprietary open architecture, and 
provide an easy to use graphic user in­
terface (GUI) with an implementation 
of the MIT-developed ‘X Window’ sys­
tem. This allows them to form what are 
essentially fileservers, supporting local 
area networks of PC’s and diskless 'X 
terminals’, or what Motorola calls Net­
work Display Stations'.

In Sydney for the Australian launch 
of the MPC’s was Dr Edward Staiano, 
president and GM of Motorola s Gen­
eral Systems Sector, which includes 
both the Computer and Cellular Sys­
tems Groups. Dr Staiano explained that 
the MPC’s have been designed to pro­
vide the power and high speed graphics 
capability of sophisticated workstations, 
at a cost that makes them highly com­

petitive with existing commercial ‘mini’ 
systems. At the same time the GUI and 
X Windows capability allows them to 
set new standards of ‘user friendliness, 
and also provides users with the ability 
to access data via a wide variety of 
other machines.

The three current MPC models pro­
vide performance ranging from 27 to 
67.2MIPS, and from three to 32 user 
stations. They come with Uniplex II 
Plus, a unified office automation soft­
ware package; Ethernet, the standard 
LAN support system; X Window, the 
hardware-independent graphics environ­
ment which gives users concurrent ac­
cess to multiple applications on multi­
vendor networks; Looking Glass, a 

desktop manager; and SoftPC, a soft­
ware emulator that allows the system to 
run virtually any software application 
written for MS-DOS PC’s, without 
modification and at speeds comparable 
with a 12MHz 80286-based PC. They 
also include a demonstration version of 
FrameMaker corporate publishing soft­
ware.

Motorola will also be providing the 
X-Window diskless high resolution dis­
play stations produced by Network 
Computing Devices (NCD), a Mountain 
View firm in which it has purchased an 
interest.

Further details from Motorola Austra­
lia, 31 Hume Street, Crows Nest 2065 
or phone (02) 906 3855.

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. 25
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PC based laser quality’ fax
Australian company National Computer Suppliers has 

released a PC plug-in card which allows a user to send and 
receive laser resolution quality faxes directly through their 
IBM or PS/s-compatible personal computers.

Called Quadfax-96, the new product provides many advan­
tages over traditional facsimile machines, yet retails for less 
than half the price at under $800.

With Quadfax-96, a user can receive faxes from any fac­
simile machine directly into files on a PC and then view the 
faxes on the screen, print them on a PC printer, or both.

Faxes sent directly with Quadfax-96 have a near-laser 
printer quality that is substantially better than the image pro­
duced from fax machine to fax machine.

Each Quadfax system - Quadfax-96 for class PC, XT and 
AT-type computers and Quadfax-96m for PS/2 and compat­
ible systems - include a 9600bps fax modem board.

The software enables transparent background operation, so 
that a PC can send or receive faxes while the user works 
with other applications in foreground.

Other features of Quadfax include: a cut and paste facility 
to merge text and graphics; optional Quadscript module to 
fax Postscript, HPGL and AutoCad files; a phone book sys­
tem to store frequently used names, numbers and related in­
formation; and delayed transmission facility for off-peak 
hour faxing.

For further information contact National Computer Suppli­
ers, 2/12 Jesmond Road, Croydon 3136 or phone (03) 
725 9111. v ’

I ELECTRONIC CAD I
PROTEL

• EASYTRAX, LOW COST PCB — HEW VERSION
• AUTOTRAX, PCB WITH SMD — NEW VERSION
• SCHEMATIC, WITH PCB INTERFACE
• TRAXSTAR
• TRAXVIEW
• EVALUATION PACKAGES

$350 
$1450
$890 

$1450
$650 
FREE

OrCAD
• OrCAD/SDT III, 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 $6000 

NEW DIGITAL LOGIC SIMULATION
• ALSO AVAILABLE FOR MAC, NEC, DEC, SUN CALL 

& APOLLO
• FILTER DESIGNER — NEW $900

SPECTRUM
• MICRO-CAP III, ELECTRONIC CIRCUIT ANALYSIS $1990
• MICRO-LOGIC II, ELECTRONIC DRAFTING $1250

& SIMULATION

» Technical Imports Australia IB
P.O. Box 92 Crows Nest 2065 

Tel: (02) 954 0248 Fax: (02) 925 0311
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VersaCAD 
Professional CAD for the Macintosh

Contact: Prime Personal CAD Business Unit 
Phone: (02) 968 9251
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Why Kill
your

Computers 
Memory?

Or Risk the Loss of 
Expensive Data?

Available in the following 
Current Ratings:

COMPUTER 
PROTECTOR

A definite must for all 
electronic office equipment

■■■■■■■■■■■■■■I CEQQI3 ■

Westinghouse
MAKI l SIGNAL «COMPANY

SYSTEMS

WESTINGHOUSE BRAKE & SIGNAL 
COMPANY (AUSTRALIA) LIMITED

SIGNAL DIVISION
80-86 Douglas Pde. Williamstown, Victoria.
(P.O. Box 267, Williamstown. Victoria. 3016) 
Phone (03) 397 1033. Fax: (03) 397 1861

Telex: 37 477 Wessys
Vic:(03) 397 1033, NSW: (02)5451322, Qld: (07) 275 3188

SA: (08) 212 3161. WA:(09) 446 8844 com2
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COMPUTER NEWS & NEW PRODUCTS

Ultralight laptops
Chendai has launched its first two 

models in a complete new range of ul­
tralight laptop computers. Called the 
Lap 7 and Lap 8, the innovative note- 
book-sized computers feature fast V20 
and 80386SX processors respectively.

Incorporating a large 10.5" backlit 
LCD screen, the compact 3.7kg laptops 
display double-scan CGA in the case of 
the Lap 7 and brilliant black and white 
VGA in the case of the Lap 8.

Other benefits include an uncramped, 
standard sized 77-key keyboard featur­
ing full key travel as found in desktop 
computers, MOK of memory and a 
20MB hard disk in the Lap 7 (2MB of 
memory and a 40MB hard disk in the 
Lap 8). optional internal modems and a 
host of interface connectors for exten­
sive system functionality.

For further information contact 
Quartz Australia, 113 Drummond 
Street. Carlton South 3053 or phone 
(03) 663 6509.

PC SOFTWARE
25,000 PROGRAMS

The best of the world's public domain software 
and shareware for IBM PC and compatible 
computers, catalogued into Australia's most 
comprehensive and up-to-date collection.

Also 500 
Mac 
Disk 

Library

Membership $45 pa Includes:
• Monthly updates & 

member's program reviews.
• $5 per disk (5.25” format) 

$6 mail order.
• 200 page catalogue.

Open Mon-Thurs 9-5, Fri 9-9, Sat 9-1.

- . 22 QUEEN STREET,
1^00 MITCHAM VIC. 3132
CEHbUiLlEzD TEL: (03) 874 3666.

PUBLIC DOMAIN FAX: (03) 873 4086
SME/EA/6-90
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Video and system 
controller in one chip

The SCC6M70 is a fully-integrated 
680XX/90CXXX-bus compatible video 
and system controller (VSC) for fully 
bit-map video display oriented systems 
with a resolution of up to 768 x 560 pix­
els. It is a colour display controller, sys­
tem controller and image manipulator in 
one chip.

By using advanced CMOS technology 
to integrate all the glue logic for a high 
performance colour display interface, 
the VSC can replace up to 30 conven­
tional ICs, thereby reducing the number 
of components required by about 75%.

In addition, the VSC directly controls 
and refreshes up to 1.5MB of DRAM, 
arbitrating access between the display 
controller itself, its refresh circuits, the 
68000 bus master, or an external co-pro- 
cessor interface controller. A special 
function allows the insertion of coloured 
alphanumeric characters from black and 
white character fonts located in external 
memory. The IC also controls the ac­
cess of up to 0.5MB of system ROM, 
and 1KB of peripheral I/O space.

For further information contact 
Philips Components, 11 Waltham 
Street, Artarmon 2064 or phone (02) 
439 3322.

4.5d voltmeter 
card for PC’s

The PCL-860 is a 4.5 digit 
DCV/ACV/DCR multimeter card that 
plugs into a PC/XT/AT slot and turns a 
PC into a programmable instrument. It 
provides all features and accuracy you 
would expect from a standard 4.5 digit 
benchtop DVM, plus the programmabil­
ity.

When integrated into a PC system, 
PCL-860 can be a direct replacement to 
the combination of an IEEE-488 DVM 
and the PC’s IEEE-488 interface card, 
at much less cost.

The integrated A/D and the fully iso­
lated input technique used in PCL-860 
offers much better measurement ac­
curacy and noise immunity to the user.

Multi-Channel measurement for up to 
256 channels can be easily implemented 
by using the on-board 16-bit D/O port 
to control external relay multiplexer 
boards (PCLD-788).

For further information contact Pri­
ority Electronics, 23-25 Melrose Street, 
Sandringham 3191 or phone (03) 
521 0266. •
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What’s six inches tall
and works like a charm?

the new ICOM IC 40G UHF C.R.S. Transceiver.
Some people think it's magic the way ICOM manage to pack so many features into such a small 
package. Others think it's a minor miracle that ICOM have simplified operation of the IC 40G 
without compromising on o wide range of sophisticated functions.
ICOMs high sensitivity receiver and full 5 W output ensures longer-distance communications on 
all 40 UHF C.R.S. channels. All these features packed into 6 inches of tough, splash resistant 
construction. Check out the full range of features and options on the new IC 40G at your ICOM 
stockist - we're sure you'll be charmed.
• Full Scan on all 40 operating channels.
• Dual watch for monitoring channels 

other than the one you're on.
• 12 memory channels with memory scan.

• Power saver during standby.
• Options include speaker microphones, 

desk top charger, handsfree headset, 
battery packs to suit conditions.

ICOM
AMATEUR M MARINE M LAND-MOBILE M

For further information call ICOM free on 008 338 915
Melbourne callers (03) 529 7582 Icom Australia Pty. Ltd., 7 Duke Street, Windsor 3181. 
Icom Australia's warranty is only applicable to products purchased from their authorised Australian Dealers.

AMATEUR M MARINE ■ LAND-MOBILE M AVIATION M CB M AMATEUR M MARINE M LAND-MOBILE M AVIATION M CB M

Please rush to me your brochure on the IC-40G and the name of my nearest ICOM stockist.
SEND TO: Freepost 15, Icom Australia Pty Ltd, Windsor, 3181 (no stamp required).
Mr., Mrs., Ms Company Title

Address Suburb

City Post Code Phone No, NCAA4762/RÆA

■ MARINE ■ LAND-MOBILE ■ AVIATION ■ CB
READER INFO NO. 31
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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.

Photographic slave flash
I made this inexpensive photographic 

slaveflash as an alternative to purchas­
ing an additional high-powered elec­
tronic model. The unit is portable and 
uses flashbulbs. As a result, no voltage 
converter circuitry, large storage capaci­
tors or hard-to-get parts are required.

The slaveflash is also robust and easy 
to build. A LED is used as a ‘ready’ 
light, to ensure that the bulb is sound 
and the 9V battery should last a long 
time.

I prefer to use ‘flashcubes’ as they 
have their own built-in reflector and are 
readily available. A flashcube socket 
from a flash-cube extender or an old in- 
stamatic camera serves as a mounting 
turret, and this allows 4 shots by simply 
rotating the cube. Unfortunately each 
shot costs around 30 cents a ‘pop’ and 
this must be taken into consideration.

I have even sealed a unit in epoxy 
resin and used it for my underwater 
photography - and it really works! Per­

haps a reader may like to take this idea 
further.

QI is a MEL12 darlington phototrans­
istor and when the primary flash fires it 
turns on. This provides drive to the 
base of Q2 through capacitor C2. When 
Q2 turns on a positive voltage is applied 
to the gate of SCR1, which also turns 
on and fires the flashbulb virtually in­
stantaneously with the trigger flash. 
SCR1 will now switch off as no current 
can flow through the expired bulb.

LED1 serves as a ready light, its cur­
rent passing directly through the bulb 
and its contacts. Yet this value is insuf­
ficient to fire the bulb.

When first setting the unit up, replace 
the flashbulb with a miniature 12V 
globe and this should light when the pri­
mary flash fires. Increasing the value of 
R3 will raise the sensitivity, but be care­
ful that ambient light does not cause 
false triggering.

Peter Boyle, .
Edithvale, VIC. $40

Four component 
window detector

Window detector circuits have always 
seemed a little messy to me, but I al­
ways thought that maybe, deep down 
inside the 555 timer there may lurk a vi­
able window detector.

Two years ago I needed something to 
control a car battery charger unattended 
for months. The battery feeds a couple 
of 60W garden lights, controlled by a 
modified commercial PIR sensor. I like 
to leave them armed while I’m on holi­
days. I’ve always believed that batteries 
benefit by being cycled more so than 
floated, so I needed something quick 
and simple to turn the charger on when 
the battery voltage dropped to around 
12 volts and off again at about 15 volts. 
The circuit shown (Fig.l) does just that.

A portion of the input voltage is com­
pared to a reference Vz. If Vr2 is less 
than half Vz, then the flipflop internal 
to the 555 is set - resulting in a Hi out­
put capable of sourcing 200mA. This Hi 
will be maintained till Vrl exceeds Vz. 
Vz should be less than the upper volt­
age to be detected. I used 5V as that 
was what I had. RV1 and RV2 can be 
any value from 10k to 100k. 10-turn 
trimpots are best for fine adjustment.

I used the window detector to drive a 
12V relay which in turn switched 240V 
to a cheap commercial 4A automotive 
battery charger (Fig.2). If the battery is 
next to the charger then the output of 
the charger will be well filtered by the 
battery, but in my case the battery is 
some distance away connected by about 
0.25 ohms of cable, hence the need for 
the 4700uF capacitor across the output 
of the charger. Without this filtering the 
pulsing waveform out of the charger 
would set and reset the window detector 
at 100Hz. The 33V zener and the two 
fuses is a belt and braces approach to 
240V safety, and are only for my peace 
of mind.

Phil Hine,
Raymond Terrace, NSW. $40
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‘Mosmarx’ voltage 
multiplier

Recently the need arose for an in­
verter capable of stepping up the volt­
age from 3 NiCad cells to 9 volts, at 
currents of up to 50mA. Various op­
tions were considered, including the 
Cockcroft-Walton voltage multiplier,

4049

HIGHER OUTPUT CURRENT OSCILLATOR FOR 
USE WITH MORE STAGES

DISABLE 
WHEN HIGH

switching regulators and transformer 
step-up circuits, but the circuit shown 
here was settled on for reasons of low 
cost and parts availability.

The circuit works by charging capaci­
tors in parallel and then discharging

Poor man’s variac
When testing electronic equipment it 

is sometimes necessary to observe the 
effects of high or low mains voltage.

This circuit allows the mains to be in­
creased or reduced by 30V in steps of 
about 8V. The secondary of the trans­
former is inserted in series with the load 
to buck or boost the voltage, depending 
on polarity. It uses the popular ARLEC 
6672 transformer, which has a multi­
tapped 30V/1 amp secondary; this 
means that the load should be limited to

-15o

- 24o

-30o

-7-5 
o

0

SW1

*75

o*15

o*24

o*30

about 250 watts.
It could also be used with your solder­

ing iron, to give a ‘standby’ mode when 
not in use and a ‘high-power’ mode for

6
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o
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30------ -1
e
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240V ■b

Ò 
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heavy jobs.
You would want a clockwise rotation 

of the switch to increase the output 
voltage but if you find that the switch 
works backwards, just reverse the con­
nexions to the primary.

Finding a suitable switch is the only 
problem. Light wafer switches are not 
good enough for the voltages and cur­
rents involved, and the switch should be 
non-shorting.

The same principle can be used for 
lots of power control applications. Bat­
tery chargers, heaters and even welders 
come to mind, and of course, there will 
be none of the RFI problems that phase 
control circuits are plagued with. The 

jvoltage, current and number of steps 
’depend on the transformer used.

Two such circuits could be cascaded 
to provide coarse and fine control.

‘Dr Henry Choke,' .
Ringwood, Vic. $40

them in series. Charging occurs when 
the output of the oscillator built around 
IC1 is high, which switches on the 
BC337 transistors. When the oscillator 
output goes low, QI is connected to the 
positive rail, which caused the positive 
side of Cl to rise to approximately 
twice the supply rail. This in turn 
switched on Q2 and so the sequence 
continues. The final charge is stored in 
C4 when the oscillator output is high. 
The output is regulated by Q7, which 
disables the oscillator when the output 
rises above a certain voltage.

As can be seen the series can be con­
tinued indefinitely, with voltage multi­
plication theoretically being Vs (n+1) 
where n is the number of capacitors and 
Vs is the supply rail voltage.

Losses are due to the voltage drop 
across the diodes and the transistors, as 
well as charge transfer losses. These 
losses are most significant at low supply 
voltages: the efficiency of the circuit as 
shown is only about 55% at 40mA out­
put. However, simply raising the supply 
voltage to 6V raises the efficiency to 
75%, and it can be as high as 90% if 
Schottky diodes are used.

The value of the 47uF capacitors can 
be decreased, but the frequency of os­
cillation, which is fairly critical, needs to 
be increased. The values of the resistors 
connected to the bases of QI to Q6 are 
also critical with regards to efficiency. I 
found the best way to determine the 
values was to build the circuit up one 
stage at a time, replacing the resistors 
with pots.

Note also that driving three stages is 
about the limit of two CMOSgates. For 
more stages the circuit using the 4049 
buffered output hex inverter should be 
used.

Readers who wish to find out more 
about the Mosmarx multiplier can con­
sult the August 1988 issue of Wireless
World.

James Moxham, 
Urrbrae, SA. $35
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Construction project:

New high performance
stereo preamplifier -1
As the next in our line of Pro Series of audio projects, we’re presenting the Pro Series Two
control preamplifier. It offers quite exceptional performance, an effective range of features and
a simple construction technique.

by ROB EVANS

In the December ’89 and January ’90 
issues of Electronics Australia we de­
scribed the Pro Series One power am­
plifier; a very high performance MOS­
FET design capable of delivering more 
than 140W per channel. Not surprising­
ly, this has proven to be an extremely 
popular project, with many readers ex­
pressing more than satisfaction with the 
amp’s performance and enquiring as to 
the availability of a matching preampli­
fier.

Well, as promised in the January 
issue, we can finally unveil the Playmas­
ter Pro Series Two preamp - a unit de­
signed to complement the quality of the 
Pro Series One power amp, and to pro­
vide the best possible driving signal for 
any other power amp with a rated input 
level of around 1 volt RMS.

We should point out that the ex­
tended development time for this proj­
ect was certainly not due to any hiccups 
in the basic design, or a mid-stream 
change of direction on our part. Rather, 
the months were largely spent refining 
the preamp’s circuitry and printed cir­
cuit board (PCB) layout, and perform­
ing exhaustive practical tests after each 
change.

That’s not to say that the design is at 
all fussy - it’s simply arranged to pro­
duce the maximum audio quality from 
readily available components. You can 
rest assured that the impressive results 
are quite repeatable - we’ve spent the 
time to make sure.

The final performance is indeed quite 
exceptional. As shown in the associated 
specs’ table, the signal to noise ratio is 
better than -105dB under a// conditions, 
while the channel separation is a 
healthy -90dB (at 1kHz) and the distor­

tion rates at a low 0.0025%. This per­
formance level rivals most contempo­
rary CD players, and as was our aim, 
allows the preamp to behave as the pro­
verbial ‘straight piece of wire with gain’.

We should also state from the outset 
that the concept of this design was to 
produce a preamp with uncompromised 
¡istening performance, rather than a 
control centre with every conceivable 
feature. Quite frankly, the more domes­
tic hifi environment is nicely catered for 
by integrated amplifiers such as our 
Playmaster 60/60 - which as it happens, 
is no slouch in the performance stakes.

The additional goals in the develop­
ment involved the more practical 
aspects of reliability and ease of con­
struction. Just as in the Pro Series One 
poweramp, this criteria has been satis­
fied by a straightforward construction 
technique with a minimum of interwir­
ing, and a very simple mechanical lay­
out.

By the way, we gratefully acknowl­
edge the assistance provided by Jaycar 
Electronics, who supplied crucial parts 
for both the Pro Series Two preamp, 
and the Pro series One power amp.

Features
In a nutshell, the main features of our 

new preamp are its performance capa­
bilities. In line with our design philoso­
phy, the unit’s audio quality has priority 
over any extra controls or facilities - as 
you may have noticed, the bells and 
whistles have been kept to a minimum. 
Nevertheless, as spartan as the preamp 
may appear, the features that have been 
included are really quite useful - and 
don’t incur any performance penalties.

The facilities that have not been in­

cluded on the other hand, were dropped 
because of both their inherent perform­
ance limitations and questionable use­
fulness. The most obvious of these are 
the familiar bass and treble controls.

Since a tone control stage works on 
active filter techniques employing phase 
cancellation, we can expect a number of 
significant anomalies to be introduced 
as the controls are moved from their 
centre position. In this condition, the 
attenuation of the feedback loop is 
modified in a specific band of frequen­
cies, so as to provide a level of bass/tre- 
ble boost or cut. We can therefore ex­
pect a certain level of increased noise 
and phase shifts from the circuit, as its 
frequency response curve is altered 
from the mean.

This in fact proved to be the case 
when a test circuit was put through its 
paces. As well as introducing the above 
errors, it contributed small levels of 
both static and dynamic distortion com­
ponents to the output signal. While 
these problems were much less evident 
with the tone controls at their centre 
position, this is of course when the 
stage is providing no useful purpose.

A ‘tone defeat’ switch could bypass 
these controls when not required, but 
the fact remains that if such a stage was 
installed and used, the preamp’s nor­
mally clean output signal would be con­
siderably corrupted.

From a more practical viewpoint, it’s 
likely that the tone controls would only 
be used to compensate for loudspeaker 
deficiencies or troublesome room acous­
tics - these days, the various signal 
sources are quite accurate, and don’t re­
quire tonal corrections. But really, by 
far the best solution is to cure these
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When this shot was taken, our 
prototype was complete but hadn’t 
been fitted with its dress panels. It’ll 
look the part next time...

problems at their source by using loud­
speakers of sufficient quality to match 
the rest of the system, and experiment­
ing with their positions within the room 
(we’re not really asking you to rebuild 
your house)...

As a final point, standard tone con­
trols are not very effective at compen­
sating for the complex peaks and dips of 
loudspeaker/room problems anyway. 
For a positive effect, a much more so­
phisticated equaliser is required.

Other than the tone controls, you 
may have noticed that the usual balance 
control has also been ‘given the bullet’ 
(so to speak). A balance control is 
rarely used, except for the loudspeaker/- 
room inconsistencies given above, 
where the same basic solutions still 
apply. In the electronic sense, such a 
control will not affect the preamp’s per­
formance while it’s in the centre posi­
tion - providing a special type of 
potentiometer (M/N) is used. However, 
as soon as its action attenuates one 
channel, an appreciable resistance is 
placed in series with the signal path, 
and noise is introduced (as discussed 
later). So a balance control is fine, as 
long as you don’t use it... Out it goes!

On a more positive note, we have 
elected to include a recording output se­
lector switch (record), as well as the 
normal source selecting switch (listen). 
This allows any of the five signals 
sources to be channeled to the tape out­
put connections, independently of the 
signal selected for listening. Normally 
these two functions are combined in one 
rotary switch, tying the audio output to 
the source that is being recorded. With 

a recording switch, you can listen to 
(say) a CD while taping a radio pro­
gram - without repatching the signal 
leads.

We have also added a headphone out­
let for private listening. This is driven 
by a dedicated high performance ampli­
fier, so as to take advantage of the ex­
cellent listening quality offered by many 
of the currently available headphones. 
The actual signal quality at this outlet is 
high enough to rival that of the main 
preamp outputs.

The remaining sections of the front 
panel feature the volume control (its ar­
rangement is indeed a feature, but more 
of this later), a mains power switch and 
two indicator LEDs. The ‘on’ LED in­
dicates the presence of the internal DC 
supply, while the ‘mute’ LED displays 
the status of the output muting circuit.

Design considerations
To achieve the performance goals of 

our new preamp, we had to pay particu­
lar attention to the type of gain stages 
used, and less obviously, the manner in 
which the stages are interconnected.

The earthing technique for example 
can have a major effect on the channel 
separation, distortion, power supply in­
terference rejection and general stability 
of the circuit. To attain the best possi­
ble performance in this regard, we 
elected to use three separate earth paths 
throughout the preamp.

These are a left signal earth, right sig­
nal earth and a general (or ‘noisy’) 
earth return. The PCB is arranged so 
that the left and right signal earths are 
fully independent until they join at the 

preamp’s main output terminals - 
where they ultimately connect to a sin­
gle earth point at the unit’s power sup­
ply. This main earth point also connects 
to the general earth path, which (main­
ly) acts as the return for the various 
filter/bypassing capacitors scattered 
around the PCB.

In order to match the earthing re­
quirements of the Pro Series One, and 
most other power amplifiers, the 
preamp is fully floating with only the 
metal case tied to the mains earth. This 
ensures maximum stability of the com­
bined pair, and avoids the possibility of 
hum-inducing earth loops.

As a further guarantee of minimum 
interference between channels, we 
elected to use single op-amps (NE5534) 
for the gain stages, rather than the 
more convenient dual packaged devices 
such as the NE5532 and LM833. While 
these offer quite respectable figures for 
the channel separation between the in­
ternal op-amps, two individual devices 
will inevitably provide better perform­
ance in this respect.

Our search for a suitable phono stage 
took us through a number of designs, 
ranging from simple op-amp configura­
tions to relatively complex transistor/op- 
amp hybrids. As it happens, we really 
didn’t need to look any further than the 
back issues of Electronics Australia.

Over the years, a reasonably simple 
transistor/op-amp circuit has been used 
to great affect in most Playmaster am­
plifiers. This arrangement has been pro­
gressively developed as higher perform­
ance devices became available, to a 
point where the version appearing in

ELECTRONICS Australia, September 1990 111



New stereo preamp

the Playmaster 60/60 amplifier rivaled 
the quality of the best commercial 
phono stages.

So this circuit, with its proven track 
record, has been included in our new 
design to complement the extremely 
high performance of the line level in­
puts.

Practical considerations
Having satisfied the essential per­

formance requirements, we need to en­
sure that the preamp provides our 
chosen features without any compro­
mise to the audio quality - and of 
course, is straightforward to build.

In this regard, a great deal of effort 
has been taken with the design of the 
printed circuit board (PCB). As well as 
including the previously mentioned ear­
thing arrangement, the PCB layout to­
tally avoids the use of shielded hookup 
wire, which has proven to be both un­
reliable and difficult to terminate. All 
connectors and gain stages are directly 
linked via a main PCB, and one small 
supplementary PCB for the selector 
switches. Unlike some previous preamp 
designs, this allows for a very simple 
construction technique and less chance 
of performance anomalies.

We also feel that the most practical 
way to power a preamp is with its own 
internal mains transformer and associ­
ated circuitry. While an external power 
supply (be it a free standing unit or that 
of the main power amp) removes the 
possibility of a nearby transformer in­
ducing hum in the preamp’s more sensi­
tive circuits, there are a couple of 
practical penalties.

Deriving the preamp’s power from the 
poweramp for example means that it’s 
not really an independent unit - it must 
always be used with a suitably modified 
poweramp, or some kind of external 
transformer. On the other hand, a 
preamp equipped with its own physi­
cally separate power supply shouldn’t 
suffer from hum problems, and will be 
easy to mate to other poweramps. How­
ever, the additional expense of another 
box, connectors and cables makes this 
avenue difficult to justify - besides, it’s 
messy.

The answer in our case was to follow 
the path of the Pro Series One power­
amp, and use a high quality toroidal 
mains transformer. These transformers 
are very efficient (hence cool running), 
and have a tightly controlled radiation 
pattern when compared to the more 
conventional E-core units. This in turn 
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has allowed us to install the transformer 
inside the preamp’s case, without de­
grading the S/N figures through induced 
hum. So ultimately, we have the inde­
pendence, simplicity and performance 
that’s required.

As mentioned earlier, we felt that an 
independent recording selector and 
headphone amplifier were useful addi­
tions. These can only be included if the 
preamp’s overall performance is in no 
way compromised.

Fortunately, a recording selector 
switch simply redirects the input source 
signals, and doesn’t directly affect the 
preamp’s audio path. Similarly, the 
headphone amp may be arranged as an 
independent unit (which only ‘monitors’ 
the preamp’s main output), rather than 
included as an integral part of the main 
signal path.

The muting circuitry can also be in­
cluded as somewhat of a feature in it­
self, although the reasons for this are 
not all that obvious. While most designs 
offer a muting circuit to disconnect the 
audio output for a couple of seconds 
during power-up, they disengage in a 
relatively slow fashion. We’ve taken 
steps to correct this shortcoming with a 
relatively sophisticated muting circuit.

To understand the usual muting prob­
lem, imagine that the preamp has been 
on for some time, and then the power is 
turned off and on in rapid succession - 
if you accidentally turn the unit off for 
example, the instinct is to quickly switch 
it on again. This invariably produces a 
loud thump from the speakers as the 
preamp circuits begin to shut down, and 
are quickly re-energised. The average 
typical muting circuit (due to its simple 
design) will not disconnect the audio 
output quickly enough to stop any tran­
sient signals being passed to the power­
amp.

To ensure a failsafe muting cycle, the 
control circuit in our new preamp senses 
the AC supply voltage quite directly, 
and shuts off the audio output within a 
few milliseconds of the supply being re­
moved. The actual muting is performed 
by the contacts of a standard relay 
rather than an active switching device 
(such as a transistor or FET), which can 
introduce subtle forms of distortion as 
their parameters vary with the applied 
signal voltage.

Noise and op-amps
During the development of almost 

any op-amp stage, its final signal to 
noise ratio can be calculated with quite 
reasonable accuracy. This is possible by 
use of a little basic circuit analysis, and 

the equation for thermal noise in 
resistors:

En = V4kTRAF 
where k = Boltmann’s constant 

(1.38 x 10 23)
T = the temperature in Kelvins 

(usually 298)
R = the resistor value 

△ F = the noise bandwidth 
(usually 20kHz)

While this allows us to calculate the 
noise contributed by the resistors in the 
signal path, we must also consider the 
op-amp itself, which will of course gen­
erate a significant levels of internal 
noise. The op-amp’s noise performance 
is usually expressed in terms of an 
equivalent input noise voltage (in nV/ 
vHz), and the equivalent input noise 
current (in pA/VHz) - the VHz takes 
the bandwidth into account.

So to find the total noise level at the 
op-amp’s input, we calculate the noise 
generated by any resistors in the signal 
path, and (vectorially) add this to the 
op-amp’s overall equivalent input noise. 
The figure is then multiplied by the gain 
of the stage for a final estimation of the 
output noise. For a more detailed de­
scription, see ‘Estimating noise in op­
amp stages’ which appeared in the April 
1987 issue of EA .

In general then, we can achieve best 
overall noise performance by using an 
op-amp with a very low input noise fig­
ure, and the smallest possible resistors 
in the signal path (including the feed­
back network). However, there are of 
course a number of practical limitations 
when choosing these components.

The resistors that will directly affect 
the noise performance of a stage can be 
broadly divided into two groups — those 
which lie in the direct signal path (the 
op-amp’s actual input resistor, and the 
internal resistance of the signal source), 
and the resistors in the feedback loop 
(used to set the op-amp’s overall gain).

Unfortunately, the first group is often 
out of our control, since the input resis­
tor will often define the input imped­
ance of the stage and may need to be 
quite high. Also, the components which 
set the internal impedance of the signal 
source (in fact, its output impedance) 
are usually inaccessible. However most 
hifi signal sources (such as CD players) 
are typically less than Ik ohm, which is 
not too much of a problem.

The second group of resistors on the 
other hand, may be selected for the 
lowest possible value with only one 
major constraint. Since the feedback 
network offers a direct load to the out-



Another shot of our prototype before the dress panels were 
transformer, and the lack of complex hand wiring.

added. Note the very compact toroidal power

put of the op-amp, the minimum total 
resistance of the network is limited by 
the drive capabilities of the device itself. 
Most op-amps will only deliver full per­
formance into loads of at least lk ohm 
- this of course includes both the feed­
back network and any load outside the 
actual stage.

So the options for minimising noise in 
an audio gain stage are really quite lim­
ited, due to the conditions around the 
circuit and the op-amp itself. However, 
a number of the above effects will be 
significantly reduced if we choose a de­
vice such as the NE5534AN.

This op-amp offers an equivalent 
input noise voltage of only 3.5nV/vHz, 
and the capability to deliver its full out­
put swing into a 600 ohm load. And as 
a bonus, the NE5534AN has excellent 
supply rejection and distortion figures 
(typically less than 0.003% THD). 
However as mentioned above, its noise 
performance in particular will depend 
upon the actual circuit configuration.

Hidden noise
The main circuit used in most audio 

preamplifiers is really quite a simple ar­
rangement. After all, the basic require­
ments are to boost the input signal level 
to that of the power amp’s sensitivity, 
and to offer a relatively high input 
resistance and low output impedance. 
These conditions are quite easily satis­

fied by a simple non-inverting op-amp 
stage with a gain of 5 or 6, and an input 
terminating resistor of 47k. So for a 
working preamplifier, we simply replace 
this resistor with a volume pot (of a 
similar value) and include an input 
switching network to select the various 
signal sources.

This appears in a simplified form in 
Fig. la, which represents the basic ar­
rangement of most preamps. In this cir­
cuit, we’ve shown the input terminated 
(externally) in a 600 ohm resistor for 
the purposes of noise measurement, and 
the usual ‘stopper’ resistor (lk ohm) in 
series with the op-amp’s non-inverting 
input. Assuming that the device is a 
5534, the feedback resistors can be set 
to the lowest practical value for mini­
mum noise (in this case, a total of 620 
ohms) while maintaining a gain of 5.6. 
Finally, the 50k pot acts as a volume 
control and defines the circuit’s input 
impedance.

Now as it stands, this arrangement is 
capable of very high performance. 
Thanks to the 5534, the signal to noise 
(S/N) ratio weighs-in at a theoretical 
-106dB (relative to a IV RMS output 
level) with the volume control at its 
maximum position. On test, this figure 
was confirmed, and the distortion mea-
sured at around 0.002%.

With the volume control at its mini­
mum position on the other hand, the 
S/N ratio is shown to be around
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-107dB. The slight difference between 
the figures for the minimum and maxi­
mum volume positions are due to the 
change of input resistance for each posi­
tion. That is, when the pot’s wiper is at 
the bottom of its travel the input resist­
ance is set by the lk resistor, whereas at 
the top position it becomes the lk resis­
tor plus the 600 ohm resistor in parallel 
with the 50k pot - a total of about 
1.6k.

Fig 1(a): The circuit of most 
conventional hifi preamps can be 
reduced to this basic arrangement, 
for ‘line’ inputs.

All in all, the above noise figures are 
quite encouraging, and compare well to 
the specifications for most CD players. 
However, if we take the analysis one 
step further and calculate the S/N ratio 
with the wiper at its middle position, we 
arrive at a figure of only -94dB - some 
12dB short of the figures for the ex­
treme wiper positions. As can be seen 
from Fig.la, the input path is now 
formed by the lk resistor plus the two



New stereo
preamp
halves of the 50k pot in parallel (the 
600 ohm resistor is small enough to neg­
lect). This produces a total of around 
26k, which accounts for the substantial 
reduction in the S/N figure.

The end result of this situation is that 
many preamps will become noticeably 
noisy as the volume control is advanced 
through the centre of its resistance 
range. Like it or not, it’s safe to assume 
that we listen to music with the volume 
control set away from the maximum and 
minimum positions! So this general 
preamp design is rather flawed in its 
practical noise performance.

The immediate answer to this prob­
lem might be to simply drop the pot 
value to say 10k, which would in turn 
reduce the middle position input resist­
ance to lk plus the two halves of the 
pot - a total of around 6k, and a theo­
retical S/N ratio of-lOldB.

Unfortunately, the pot value also sets 
the preamp s input impedance in this 
design, which would consequently drop 
from the standard value of 50k to only 
10k. But would this be a problem?

Since most signal sources have a rea­
sonably low output impedance (say less 
than 2k), the above change should only 
drop the incoming signal level by less 
than 2dB - since we are dealing with a 
2k/10k voltage divider. However due to 
the increased load, there is no guaran­
tee that the source’s low-frequency roll­
off point is maintained at a satisfactorv 
level.

The concern is as follows. Most signal 
sources (including CD players) use cou­
pling capacitors in their output stage to 
ensure that there is no DC voltage pre­
sent at the output terminals. This ca­
pacitor will form a high-pass filter in 
conjunction with the load resistance, 
whatever its value. Now if this load 
resistance is dropped by a factor of five 
(as in our case), the low-frequency roll­
off point must increase by the same fac­
tor.

In practical terms, this means that if 
the source has a respectable -3dB point 
of say 15Hz for the standard load resist­
ance (50k), then the reduced load (10k) 
will raise this point to 75Hz - not really 
an acceptable compromise. On the 
other hand, the output capacitor may be 
large enough to cope with the abnormal 
load, causing the cut-off point to rise 
from (say) 2Hz to 10Hz. Nevertheless 
we don’t feel it’s worth the risk.

Fig.lb shows a circuit developed to 
correct the problem. In essence, the

Hg.i(b): The author’s modified preamp configuration, which 
signal-to-noise performance at all volume control 
first op-amp simply acts as a buffer to 
the standard circuit equipped with the 
10k volume pot. This cures our immedi­
ate problem by providing the high im­
pedance load to the signal source, and a 
suitably low driving impedance for the 
volume pot.

We can reap further benefits from this 
configuration by setting the gain of the 
first stage at 2, and the second stage at 
2.77 - yielding an overall gain factor of 
around 5.6 (as before).

This arrangement gives an additional 
improvement, since the output stage is 
now operating at half of the original 
gain and will consequently amplify its 
total input noise by only 2.77, rather 
than 5.6. This in turn offers a significant 
benefit when the volume control is at its 
minimum position - that is, when the 
noise from the first stage is not passed 
to the second. In fact, the theoretical

SPECIFICATIONS
Signal to noise ratio
(20kHz bandwidth, unweighted, 
ref: output level of 1V RMS)

Line level inputs: Minimum volume -115dB
Mid volume -106dB
Maximum volume -105dB
Typically -109dB

Phono input: 1kHz, 10mV input
(-112dB ref: 1.5V RMS)
-89dB (1k source)

cf34Channel separation
(20kHz bandwidth, with respect
to 1VRMS output level) 1kHz signal -90dB (1k source)

10kHz signal -71dB (1k source)
Harmonic distortion
(20kHz bandwidth, typical load)

Main output: At 1VRMS 0.002%

Headphone output:
at 5VRMS
Below clipping

0.002% ’
0.002% (8 ohm load)

Input and output levels Maximum output 8V RMS
Rated output 1V RMS
Line inputs 180mV (for 1V output)
Phono input 3mV (1kHz, 1V output)
Phono overload 150mV (1kHz)

Frequency response Line inputs 20Hz to 20kHz -0.5dB

Phono input
10Hz to 80kHz -3dB
20Hz to 20KHz
+/-0.5dB

Muting Turn-on delay approx 5 seconds
Turn-off delay approx 0.004 seconds

achieves better 
settings.

S/N ratio for this pot position is now 
-116dB.

Further calculations show that the 
total circuit has a S/N ratio of around 
-106dB when the volume control is at 
its maximum position, and an impres­
sive -107dB for the middle pot setting. 
So compared to the noise figures of the 
original circuit (Fig.la), we have a 
healthy 9dB improvement at the mini­
mum volume setting, and a whopping 
13dB reduction in noise at the middle 
pot position. At maximum volume the 
two circuits deliver the same noise per­
formance, which is more than adequate.

Note however that since the volume 
pot has a logarithmic taper, the knob 
pointer will be positioned at about 3 o’­
clock for our half resistance value. This 
is in fact where the noise will peak in 
the standard circuit.

So if we assume that most listening is 
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done with the volume control iitioned 
between say minimum and 12 « clock, it 
may be relevant to recalculate our fig­
ures for that range. The original circuit 
yields a noise figure of about -98dB for 
the control positioned at 30% of its 
range (12 o’clock), while the modified 
circuit returns a theoretical reading of 
-109dB - still a substantial lldB im­
provement in the S/N ratio at this vol­
ume setting.

Well, after that barrage of noise fig­
ures you could be forgiven for thinking 
that this design was completed on 
theory alone - not so. At a very early 
stage in the development of this project 
the above figures were confirmed with 
both objective, and subjective testing. 
The only real problem that we encoun­
tered was that some of the very low 
noise figures embarrassed our test gear 
somewhat, and we had to resort to con­
necting the preamp channels in series to 
bring the resulting noise level above 
that of the instruments’ own noise floor.

As an interesting aside, we briefly 
contemplated a ‘straight through’ mode 
for the preamp, where the signal source 
is routed directly to the output via the 
volume control - without passing 
through any active circuitry. While it 

seems that this system should provide 
the highest quality of all, it unfortu­
nately falls foul of the dreaded volume 
control and its series resistance.

It follows that to maintain the correct 
input impedance (and load for the sig­
nal source) in this case, the combination 
of the volume pot and the power amp’s 
input impedance has to be around 50k 
ohms. This in turn means that when the 
volume control is set to anything less 
than maximum, the power amp is oper­
ating with a relatively high resistance in 
series with its input.

Now, just as with a high quality op­
amp, the power amp’s performance will 
be severely compromised by the above 
conditions. In short, the basic preamp 
requirements of a high input and a low 
output impedance are not satisfied. 
Needless to say, we dropped that idea 
like a hot potato...

That’s about it for the overall features 
and design. We can now take a look at 
the actual circuit, which is really quite 
simple - despite the numerous de­
mands we’ve placed on its performance.

That’s all we have space for in this 
issue. Next month we’ll look at the final 
circuit and move on to the construction 
and trouble shooting of the pre-amp 
plus a few installation hints. ®

Considered a career 
in electronics writing?

Australia's leading electronics 
magazine requires a project desig- 
ner/writer for its editorial staff. This 
position involves the design and 
development of hobby electronics 
projects, and then writing about 
them for the magazine.

You'll need a sound knowledge 
of electronics theory and practice, 
and lots of enthusiasm. You'll also 
need to be able to express yourself 
clearly, in writing. But apart from 
that, we have no preconceived 
ideas about your background. You 
might be a student, a technician, a 
fully qualified engineer or just a 
keen enthusiast.

If you believe you're the person 
we're looking for, please ring Jim 
Rowe on (02) 693 6620, or send 
your resume to him at Electronics 
Australia on (02) 693 6613, Fed­
eral Publishing Company, 180 
Bourke Road, Alexandria 2015.

FUlly integrated PC based electrical and electronic design tools.
With almost any PC hardware you can generate quality documentation and schematics, design pro 
grammabie logic devices, computer model your FLD’s, simulate the entire design (inducting PLD’s) 
andf inally produce PCBlayouts.
All without the delays, inaccuracies and cost of outside services.
Five standalone packt^es that are hard to equal and unbeMaHe when combined. All having the same 
easy to learn and use pull down menu interface.

OrCAD S
Systems Corporation

«

SDT $
lb help the electrical Electronic engineer creite schematics using a personal computer. Develop schematics, produce check prints, check standard design rules, pro 
dure parts lists, wire lists, netlists in many formats andf inally produce professional schematic documentation.
Much of the tedium assoc ited with otter packages has been eliminated with a simple to use macro command structure and a comprehensive library of parts (over 
6,000 unique parts.)

PCB $2,995
Airto routing printed circuit board (PCB) pack 
age. Thkesirputof thedesignfromSCTviaa 
netlist and allows the designer to place compo 
nents and tracks on the board. The auto-routing 
facility gives the designer control over the lay 
out so that priority can be given to the tracks, 
modules or sones which really matter. Annota 
tion changes which become necessary during the 
layout phase can be exported back to ttescte 
mstic. Modifications can be imported from the 
schematic without the need to completely rede 
sign the PCB. Complex designs 145 to 16 copper 
layers can be accommodated,surf ace mount 
components can be used and an optiniser rou 
tine is provided to reduce the number of 
pinthroughs and track length in ttelayout.

PROMETHEUS Tel: (03) 862 3666
SOFTWARE DEVELOPMENTS PTY LTD Tel: (02) 809 7255

PLD $995
Allows the designer to enter and compile codeforpro 
grammabie 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 methods for logic input, compile the code, generate 
functional test vectors and output JEDEC code that can 
be used by PLD programring systems.

MOD $995
Converts JEDEC fuse map input files into timing based 
computer models of PLD’s. These are used by OrCAD 
VST to simulate an entire design -including the PLD’s.

Fax:(03) 862 2092
Fax:(02) 808 3570

VST $1,985
A digital sirrul ator which allows the designer 
to simulate 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 
sirrul ated not only for logic functionality tut 
also for hiring constraints -eliminating 
much of the need for repeated bread­
boarding of the circuit.

READER INFO NO. S3
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PHONEORDER TOLL FREE ALTRONICS 008 999 007
HIGH TECH Company Collapse

Brings Fantastic Bargains 
for the Electronic Enthusiast

Videotext PCB 
(Size 360mm x 150mm)

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 valuable SAA 5020 AND SAA 5050 chips.

ALL STOCK 
BRAND NEW 

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)

f UNBELIEVABLE 
VALUE!

Around $250.00 
value for as low 

as $24.00!

* "Viatel" (now "Discovery") 

SENSATION!

Look at this list of 
component parts!
• 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!

VIATEL VIDEOTEX MODEM DECODER
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 WITH RF AND RGB VIDEO OUTPUT $34.95 $27.95
X 1006 WITH RF AND RGB VIDEO OUTPUT 

AND TELEPHONE HANDSET $39.95 $31.95
* “Viatel” is now “Discovery 40/80”

PHONEORDER TOLL FREE ALTRONICS 0 007
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Massive

more

Jack O'Donnell 
Managing Director

savings of 
40% and

Attention ALL constructors, hobbyists and 
users of rack hardware.

Manufacturer makes major BOO BOO 
with huge shipment of rack cabinets.

These are actual cases from our latest delivery of the famous 
Altronics rack case. They look fine don't they?

Well then, what's the problem you ask? Why are they selling so __ 
cheap?

• Firstly, the front panels were specified to be anodised. Instead, 
the maker has black powder-coated models H 0411, H 0412 and H 
0413 and silver alumadised the “natural" models, H 0401, H 0402 
and H 0403.

1st come first 
served.

The actual appearance and finish is to a high standard and 
attractive.

So what's the problem?

Very simply, the majority of these rack cases are sold by our parent 
company, Altronic Distributors, to manufacturers and most 
manufacturers require (and insist on) an anodised finish to match 
with associated equipment when assembling rack consoles.

• Secondly, the lid securing screws don't always line up perfectly 
— you occasionally might need to drill out a hole or two to get the 
screws to fit 100%.

• In our view these deficiencies will not bother the average 
enthusiast (and perhaps quite a few trade users) and more than 
made up for with these fantastic savings.

Sale
Model Finish Normally 1-5 6+
HS 0401 Natural $59.95 $39.95 $35.00
HS 0402 Natural $79.95 $49.95 $45.00
HS 0403 Natural $89.95 $59.95 $55.00
HS 0411 Black $59.95 $39.95 $35.00
HS 0412 Black $79.95 $49.95 $45.00
HS 0413 Black $89.95 $59.95 $55.00

Once they're gone — that's it. 
Obviously we can't take any back 

orders in this instance.

PHONEORDER TOLL FREE ALTRONICS 008 999 007
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SPRING HAS SPRUNG!
SPRING INTO THESE
SPRING SPECIALS

MH am. 
«nnt

Normally
Cat No 1-9 10+ 1-9 10+ 1-9 10+
S 5020 AA 1,2V 500mAh $3.99 $3.25 $2.50 $2.00 $1.49 $1.25
S 5021 AAA 1.2 V 180mAh $4.50 $3.95 $3.50 $2.90 $1.00 $1.05
S 5022 C 1.2V 1.8Ah $12.00 $10.50 $8.00 $7.00 $4.00 $2.50
S5023 D 1.2V MASSIVE 4Ah $19.50 $18.00 $12.00 $10.00 $7.50 $8.00
S 5024 216 9V 0.12Ah $18.95 $17.85 $18.00 $15.00 $3.95 $5.85

OPERATED
DOORLOCK

• Low battery LED indicator
• 9V Alkaline battery (not supplied) lasts many months

Extremely easy to Install.
Features:
• Exit delay
• Entry delay
• Large coverage - up to 100 square metres

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 dr momentary output
• Optional battery back-up

‘Premium (frode ■
Good for up to 1000 recharges.
Charge rates: 
45-50mA for AA, 20mA for AAA, 
10-15mA for 9V 120mA

■k*»

SAVETHIS MONTH

NEW THIS MONTH

ANALOGUE-DIGITAL

««»Wc

Yes! That's right, this four digit combination lock was 
designed from the ground up by the ALTRONICS R&D 
DEPARTMENT to exactly satisfy your security requirements.

FOUR DIGIT COMBO LOCK
DESIGNED BY ALTRONICS

Ideal for use in alarm systems, solenoid operated doors and all
K1925

$39.95
Build your own 

security

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 as having very low distortion it has 
excellent envelope stability, square wave output and output metering.

*.

Features:
• Frequency range 10Hz -100kHz in 4
• Output level 3V RMS Max. adjustable
• Attenuator Odb -1 Odb, -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

Normally $155 This SAVE
month only $145.00 $70.00

ri I— AAL. I VW VW VV I

NEW FOR 
SEPTEMBER

SOLENOID

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 dr 
visible fitting.

S 4390 $39.95

GREAT 
VALUE

Battery Operated 
Portable P.I.R.

Intrusion Alarm
Ward off thieves and intruders st home and when travelling
This super handy, go anywhere P.I.R. alarm system is great for shop, office, 
caravan, boat, garage and whenever you are travelling.

MULTIMETER
Analog reading: 4.5" with 90“ Arc scale, 
knife edge pointer and anti-parallax 
mirror.
Digital reading: 3.5 Digit LCD, 0.5* high 
with Polarity and "LO BAT* Indication 
Over range Indication: 1 /2 digit 1 ON, 
dther digits OFF
Power supply: 9V battery
Low battery Indicator
DC Voltage: 200mV, 2, 20, 200,1000V 
AC Voltage: 200mV, 2, 20. 200, 750V 
DC Current: 20, 200uA, 2, 20mA 
AC Currant: 20, 200uA, 2, 20, 200mA 
dB Range: -20dB, OdB, 20dB, 40dB

Hesistance: 2000, 2kO, 20kO, 200kO, 
2MO. 20 MO

' Plus Audible Buzzer and Diode check 

^1090 $199.50

S 5305 $69.00

Milk*

DON'T MISS THE FANTASTIC, ONCE 
ONLY, VIDEOTEX MODEM DECODER 
SCOOP PURCHASE AND OTHER 

GREAT ALTRONICS SEPTEMBER 
BARGAINS ON THESE PAGES...

PHONEORDER TOLL FREE ALTRONICS 008 999 007
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Two Brilliant New Multitesters From 
Altronics at Low Direct Import Prices 

Specifications For Q 1066/Q 1070
Engineering Multimeter Testers
DC Voltage Range: 200mV, 2V. 20V, 200V, 1000V
Accuracy: All ranges +/- 0.5% rdg + 1 dgt
Input Impedance: 10Mft
AC Voltage Range: 200mV, 2V, 20V, 200V, 750V
Input Impedance: 10Mft
DC Current Range: 200uA, 2mA, 20mA, 200mA, 10A
AC Current Range: 200uA, 2mA, 200mA, 10A
Resistance Range: 200ft, 2kft, 20kft, 200kft, 2Mft, 20Mft, 2000Mft 
Capacitance Range: 2000pF, 20nF, 200nF, 2uF, 20uF
Transistor hFE Base DC Current: 10uA, VCE: 2.8 +/- 0.4V
General: Display: 3 1/2 digit liquid crystal with maximum reading of 
1999 Overrange Indication: Highest digit of (1) or (-1) is displayed

Bargain Auto Ranging 
Digital Multimeter

Q 1068 Carry Case $12.50 (suit 
Q 1066 & O 1070) 

FREE with each multimeter 
ordered this month

Why pay double 
the price for Fluke?

See our catalogue for full features and 
quality of this excellent Labtech Auto 
Ranging Digital Multimeter

Q 1075 Normally $99.50 

This month 
only $89.50 
Including FREE carrying 
case Q 1076 or Holster 
Q 1077, $12.50 value, 
makes a total saving of 
$22.50 SAVE! SAVE!

n n n 
«su» .UUU ¿

Fluke is the registered name of Fluke 
Instruments USA.

Multimeter with Temperature Meter, 
Capacitance, Diode and Transistor Tester 
Temperature Range: -20'C to 750'C 0’F to MOOT 
Accuracy: +/- (3* + 1 dgt) up to 150*C +/- 3% rdg over 
150’C ♦/- (15’ + 2 dgts) up to 225T

Q1066 $149.00
Q 1067 Temp. Probe for Q 1066 $29.95

AVIATION
HEADPHONES

...

C9070 ONLY 
$189.00

Now available from 
Altronics Dealers

Logic Tester, Frequency 
Counter, Capacitance 
and Transistor Tester
Q1070 $189.00
Logic Test (Q1070 only) Logic 1:2.4V
+/- 0.2V, logic 0:07V +/- 0.2V
FrequencyRange: 2kHz, 20kHz, 
200kHz, 2MHz, 20MHz
Input Sensitivity : 20MHz range 1V 
rms. Other ranges 35mV rms.

«M»

BENCH AMP SIGNAL TRACER
see ea April *88 Another Altronics Kit Special!

Why pay $400 or more for a 
David Clark set?

AVIATORS HEADSET 
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.

Here is a simple but effective audio bench amplifier. Ideal for 
fault finding and experimenting and sooo inexpensive.
Features: • Input range 10mV to 10V in 4 ranges • Inbuilt speaker and external 
speaker socket • Overload indicator • Requires external 9-15V AC supply 

k 2100 Normally $65.00 FREE this month with each 
kit, K 2565 RF Probe kit worth $12.00

Ultra High Power Capacity
15" (375mm) 
WOOFER
Huge 120 Watts 
RMS 
Massive 200 W 
Max. C 3075
Normally $129 
NOW ONLY 
$99
YOU SAVE 
$30

8" WOOFER 
60Watt RMS 100W

Max. C 3060
Was $49.95 
Now $39.95

SAVE $10.00

OVER 
1OOO 

SOLD!

12" (300mm) 
WOOFER 
100Watt RMS 
150W Max. C 3070 
Normally $99
NOW
ONLY
$89

Polypropylene Bass Drivers
Our ALL NEW “Black" polyprop cone Bass Drivers exhibit quite astonishing low 
register reproduction. Power ratings quoted are conservative. Not the cheapest 
but definitely tne BEST VALUE we know of - ANYWHERE.

61/2" WOOFER/ 
Midrange 

30Watt RMS 50W Max.
C 3055 WAS $29.95

NOW ONLY 
$24.00

10" WOOFER 
60Watt RMS 
100W Max.
C3065 
Was $69.00 
NOW ONLY

$49.00

61/2" Mid Range 
30Watt RMS 50W Max. 

with sealed frame 
c 3045 Was $27.50 
NOW YOU SAVE

AT $22.00

007PHONEORDER TOLL FREE ALTRONICS 0
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Digital Sine/Square Wave Generator

Over 500 sold EA May '85

• 3 to 50 Vo Its at 5 Amps
• Single PCB — very easy to build
• Floating output
• Super low ripple voltage
• High efficiency TOROID transformer is used

K3300 $195•00

K2524 
$12O.oo 
• Mains powered

The apecificationa of thia excellent deaign compare very favourably with commercial 
teat equipment costing $300 and more. A very worthwhile sddition to your workbench.

Digital Capacitance Meter
Silicon Chip" 

May '90
Superb 

test 
equipment!

Íw

»wawwc* as-«««’

m • Söö*«®

$ 175.00 VALUE
How many times have you opened up that favourite board game to find that someone 
has pinched the dice? In that case, why not build this elegant electronic dice which 
uses just two CMOS IC«? It simulates the roll of a real dice and even turns itself off.Buna This elegant

Electronic Dice
LED readout simulates a “dice” — Great fun to build, 

see Silicon Chip July 90.

K1140 $29.50
Build this 

for the kids!
Includes Jiffy box.

DIGITAL CAFACHAWCE METÇR

Capacitance IpF to 9999pF in seven ranges • Accuracy +/- 1%, +/- 1 digit 
• Designed for laboratory and workshop use

Low Cost Dual Tracking Supply
(See Silicon Chip Magazine Jan '88)

WAL TRACKS 
POWER SUPPLY

POWE»

LOAD

Ideal for experimenting and prototyping 
with memory, logic and Op ampe.
FEATURES:
• Adjustable + or SEPTEMBER
— 18.5V at 1.7A CDESIAI
• Voltmeter SPECIAL
• Floating ground

• Dropout indicator
• Load switch
• Compact, sturdy "ABS" instrument case 
K 3325 NORMALLY $99THIS MONTH ONLY

$89.00 SAVE $10.00

NEW! NEW! NEW! Another superlative design from the 
Silicon Chip design team. See Silicon Chip Magazine July ’90 

The use of modem circuit technology Waveform 
Synthesis enables this Generator to deliver 
performance specifications comparable to commercial 
equipment costing $2000 and more.
This new Digital Sine/Square Wave Generator uses high speed CMOS ICs and a 
digital filter IC to produce sine and square waves over the frequency range from 
0.1 Hz to 500Hz. It also features a 4-digit frequency readout and an output level 
control.

Specification«: Frequency range: 0.1Hz-500kHz in four ranges; 0.1-10Hz; 10- 
1000Hz; 1-100kHz; & 100-500kHz • Output wave forms: Sine and square 
• Harmonic diatortion: Less than 0.15 from 0.1Hz-50kHz; 0.27% at 80kHz 
• Square wave riae time: 10ns • Square wave fall time: 10ns • Output level: 
Sine wave; variable from 0-1.2V RMS; Square wave; variable from 0.5V p-p 
• Output impedance: 6000 nominal • Load impedance; 6000 to infinity 
• Protection: Short circuit protected (indefinite) • Display accuracy: +/-2% 

+1 digit

separate channels—up to 30 seconds per channel record/playback time.
This Digital Recorder delivers astonishing reproduction of voice snd/or music

without one single moving part!

Digital Voice Recorder
(Silicon Chip Dec’89) —

Atti 'Ì>.,

Here is a digital voice recorder that can store 4 different signals, voice, sound or a music 
source of up to 30 seconds each or one recording of up to 2 minutes.
There are 4 trigger inputs so that a message can be retrieved when a certain condition 
occurs.
Battery backup is provided so that the messages are retained when main power is off.
Typical applications include:

• Alarm system messages • Sales messages for customers put "on hold" • 
Experimental telephone answering machine • Door station announcer • Talking 
displays for shops • Emergency warning message announcement
• Operation instructor for machinery etc. • Countless other applications where voice 
or music is required • $100's cheaper than imported digital recorders

K 9550 Kit complete - PCB Format $129.00
For those who want a professional appearance - stand alone product, we can supply with 
our Deluxe H 0483 Instrument case and fully punched and screen printed front panel 

K 9555 Kit complete - with Inst, case $149.00

Laboratory Power Supply Kit

For the engineer 
and hobbyist

K 3301 10 turn O/P control $29.50
K 3302 +/- 12V Aux. outputs $14.50

PHONEORDER TOLL FREE ALTRONICS 008 999 007
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LCR DIGITAL 
MULTIMETER

U U.U

This truly fantastic LCR Digital Multimeter 
enables you to test a wide variety of 
components. Indispensable for the design 
engineer, technician and enthusiast alike.

120 Watt Public Address Amplifier
(See Silicon Chip Magazine Nov 88)

NEW 
PRODUCT 

JUST 
ARRIVED!

DC Voltage:
Range: 200mV, 2, 20, 200, 1000V
Accuracy: 0.5% + 1
Input Impedance: 10MD on all ranges
AC Voltage:
Range: 200mV, 2, 20, 200, 750V
Accuracy: (50-500Hz: 0.8% + 4, 1.2% + 4(750V)
Input Impedance: 10MH on all ranges
DC Current:
Range: 200uA, 2mA, 20mA, 200mA, 2A. 20A
Accuracy: 1 % + 1 (200uA - 20mA), 1.5% +
1 (200mA- 20A)
AC Current:
Range: 200uA, 2mA, 20mA, 200mA, 2A, 20A
Accuracy: 1.2% + 4(200uA - 20mA), 2% +
4(200mA - 20A)
Resistance: 200D, 2kC, 20kC, 200kil, 2MI1, 
20Mil, 200Mii
Capacitance:
Range: 2nF, 20nF, 200nF, 2uF, 20uF

Input: 5V DC/Peak AC on all ranges
Inductance:
Range: 2mH, 20mH, 200mH, 2H, 20H
hFE Test: 0 - lOOOhFE values either NPN or PNP 
transistor

Plus Diode test

This professional quality Public Address Amplifier offers performance equal to or 
better than commercial unite coating unite coeting twice ae much.
Amplifiers using 100V line output are used extensively in everyday situations where 
numerous speakers and long output lines are employed. Ideally suited for Hails, 
Churches, Clubs and even temporary setups.
Inputs: 2 balanced microphones and 2 
auxiliaries suitable for direct connection to 
CD player, tuner etc.
Outputs: 4 Ohm, 8 Ohm or 100V line output 
configuration
Power Output (RMS): 125 Watts into 4 
Ohms; 90 Watts into 8 Ohms; 120 Watts 
into 100V AC line
Frequency Reeponse: 30Hz to 30kHz 
Input Impedance: 50k Ohm for line inputs 
(Aux 1, Aux 2), 600 Ohms for balanced 
microphones - 300 Ohms for unbalanced 
microphones
Harmonic Distortion: less than 0.3% from 
20Hz to 20kHz.

k 5020 Normally $499.00 
If you wanted it but 
couldn’t afford it, now is 
your chance, 
definitely this month 
only $400.00
YOU SAVE $99.00

Q1062 3 t $149.00 represents a 
price break through.

Carry Case Q 1068 $12.50

Credit Card 
Multimeter
Fantaatic for the glovebox, 
toolkit and, of course, your top 
pocket A great gift idea for the 
enthuaiaat
Specif icat io na:
DCV: 200m V, 2V, 20V, 200V, 
750V
ACV: 2V, 20V, 200V, 500V
OHM: 200Q, 2kil, 20kil, 200kO, 
2MiX 20Mil
Includes continuity teeter.

Q1060 $65.00 Terrifie NEW Product
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

ALTRODIO
174 Roe St. Perth W.A. 6000

PHONE TOLL FREE 008 999 007
Perth Metro (09) 328 1599 

ALL MAIL ORDERS

P.O. Box 8350 Stirling 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 Mail and Phone 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.

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.

STANDARD DELIVERY A 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 KARRATHA Daves Oscitronic 854836 PORT HEADLAND Ivan Tomek Electronics 
732531 WYALKATCHEM D & J Pease 811132 NT ALICE SPRINGS Farmer Electronics 522388 DARWIN Ventronics 853622 ACT CANBERRA
Bennett Commercial Electronics 805359 VICTORIA CITY All Electronic Components 6623506 The Electronic Component Shop ■
6706474 SUBURBAN CHELTENHAM Telking Electronics 5842386 CROYDEN Truscott Electronics ■ 7233860 PRESTON Preston Electronics 
■ 48401 91 COUNTRY BENDIGO KC Johnson ■ 411411 SHEPPARTON Tattersal Sounds 821 2892 MILOURA McWilliam 
Electronics 236410 WARRNAMBAL Kovoit Electronics 627417 QUEENSLAND CITY Delsound P/L 8396155 SUBURBAN CAPALABAKIngsway 
Electronics 3902399 WOODRIDGE David Hall Electronics 8082777 COUNTRY BUNDABERG Bob Elkins Electronics 721785 GLADSTONE Supertronics 
724459 MACKAY Philtronics ■ 578855 ROCKHAMPTONAccess Electronics (East St.) 221058 TOOWOOMBA Hunts Electronics 
■ 329677 TOWNSVILLE Solex ■ 7724466 MAROOCHYDOREMals Electronics 436119 SA CITY Force Electronic ■ 2125505 SUBURBAN 
BRIGHTON Force Electronics ■ 3770512 CHRISTIES BEACH Force Electronics ■ 3823366 ENFIELD Force Electronics ■ 3496340 FINDON Force Electronics 
■ 3471188 LONSDALE Force Electronics ■ 3260901 COUNTRY MT.GAMBIER South East Electronics 250034 WHYALLA Eyre Electronics 
■ 454764 TASMANIA HOBART George Harvey ■ 342233 LAUNCESTON George Harvey ■ 316533 NSW CITY David Reid Electronics 
■ 2671385 CARINGHAH Hicom Unitronics 5247878BLACKTOWN Sheridan Electronics 621 1494 COUNTRY COFFS HARBOUR Coffs Habour 
Electronics 525684GOSFORD Tomorrows Electronics 247246 GRAFTON East Coast Electronic 431250 NEWCASTLE Novocastrian 
Elect.Supplies 621358 RAYMOND TERRACE Alback Electronics 873419 WINDSOR M & E Electronics 775935 WOLLONGONG Newtek Electronics 
■ 271620 Vimcom Electronics 284400 WAGGA WAGGA Phillips Electronics 216558

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.



Contraction Project:

VHF Powermatch Mk2
- three accessories
In this second article describing the updated (and upgraded) version of our popular 
multi-purpose RF test instrument, we look at three useful accessories: an improved RF 
voltmeter probe, a detector head for power measurements and a microstripline reflectometer 
head for SWR measurements.
by JIM ROWE

The RF voltmeter probe described as 
part of the original VHF Powermatch 
design back in the February 1971 issue 
was a fairly crude affair, although it did 
use a Schottky or ‘hot carrier’ diode and 
was housed in a rather neat little 
shielded probe casing which was mar­
keted at that time under the ‘Jabel’ 
brand. The circuitry itself used simple 
point-to-point wiring between eyelets on 
a small strip of acrylic? plastic, and the 
response was rather ‘bumpy’ at UHF, 
even though some care had been taken 
to reduce lead lengths in the RF section

is no longer available, forcing us to 
adopt a different approach to the con­
struction of an updated probe. In any 
case the original value of multiplier 
resistance used to achieve correct cali­
bration is no longer suitable, due to the 
higher input resistance of the op-amp 
metering circuit used in the new VHF 

Powermatch. So a new design has been 
indicated, for these reasons at least. 
Happily this has also allowed the use of 
a PC board, to lower parasitic imped­
ances in the RF detector loop and help 
achieve a smoother and more consistent 
performance.

The actual circuit of the probe is still

of the circuit. The circuit for the RF probe is quite conventional - a half-wave rectifier
Unfortunately the probe casing used using a Schottky diode.

A view of the copper side of the probe PCB. The diode and input capacitor are mounted on this side to minimise lead 
lengths.
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And here’s the other side of the board, showing the rest of the components and the diode clearance hole.



essentially the same as before, with a 
simple half-wave detector/rectifier fol­
lowed by an RC filter and calibrating 
multiplier - see Fig.l. There’s nothing 
particularly special here, as many RF 
voltmeter probes use the same basic 
configuration. As before an HP 5082- 
2800 Schottky diode is used, because of 
its superior performance extending into 
the UHF region.

Of course the real trick with this type 
of probe is not the circuit itself, but the 
construction. For reasonably smooth 
performance at UHF, the. series para­
sitic inductance in the RF loop formed 
by series capacitor Cl and diode DI 
must be reduced to the absolute mini­
mum, while at the same time not adding 
any more stray capacitance than can be 
avoided.

In practical terms this boils down to 
reducing the length of the probe tip, the 
leads of Cl and DI and the earth return 
lead all to the absolute minimum, with 
a layout still designed to allow assembly 
of the components without undue risk 
of damage - while at the same time 
producing a probe that is capable of 
being used to make useful measure­
ments. Not an easy thing to achieve!

The PCB for the new probe measures 
only 86 x 15.5mm, and is designed to 
slip inside an 80mm length of 16mm 
OD thinwall brass tubing, of the type 
available from many hobby stores. The 
two corners of the PCB at the tip end 
are cut away, to allow the board itself 
to extend forward and minimise the 
length of tip needed to contact the cir­
cuit under test.

Here is the probe overlay diagram, to assist in wiring it up correctly. The 
output cable is secured by a nylon cable tie.

The board pattern is also designed to 
minimise the length of Cl-Dl loop, 
both components being mounted di­
rectly on the copper side and with the 
diode located in a 4mm clearance hole 
to minimise lead length.

Resistors R1-R5 are the additional 
multipliers, used to correct for the fact 
that the rectifier output is essentially 
equal to the peak value of the RF 
input. A small amount of UHF decou­
pling between Rl and the RF loop is 
provided by a narrow PCB track, whose 
inductance is indicated as LI. Capacitor 
C2 is an output filter capacitor, and this 
and the five resistors are all mounted on 
the normal ‘component’ side of the 
PCB, as they carry only DC. The 
shielded output cable to the Power­

And here is the probe PCB etching pattern actual size, for those who like to 
‘roll their own’...

match metering unit is anchored to the 
rear end of the PCB via a small nylon 
cable tie, passing through a pair of 3mm 
holes.

The construction of the probe should 
be fairly clear from the pictures and the 
overlay diagram. The main thing to 
watch is that Cl and DI should be 
mounted with the minimum possible 
lead length, taking care at the same 
time not to damage them during solder­
ing. You may need to scrape back the 
leads of Cl, carefully removing any 
ceramic flash so that they can be sol­
dered as close as possible to the body.

Note that the ‘earth return' lead from 
the board connects immediately to the 
end of the brass shield tube, and then 
proceeds to the circuit under test.
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Here’s a view inside the power detector head, showing its construction. Copper foil is used to bond the earths on both 
top and bottom PC boards, and also to provide low-inductance connections for Cl.

Tests on the prototype probe showed 
that the response was fairly smooth and 
flat - within 0.5dB - up to about 
180MHz, even with a tip and earth re­
turn lead length of about 15mm each. 
However with these lengths the re­
sponse began rising at higher frequen­
cies, and reached about +3dB by 
around 350MHz. But this rise could be 
reduced significantly by shortening both 
tip and earth return lead length; with 
them each reduced to a couple of mil­
limetres, the response rise was still only 
+2.5dB at 500MHz.

So tip and lead length now seem to be 
a primary factor controlling the re­
sponse of the probe in the UHF region. 
But providing these are kept to a bare 
minimum, and their effect understood, 
the probe seems to be capable of mak­
ing quite reliable measurements to at 
least 500MHz.

Note that if you use the PCB pattern 
shown (90rfp7), and keep the leads of 
Cl and DI as short as possible, the per­
formance of your probe should be very 
close indeed to that of the prototype.

RF power detector
As mentioned in the first of these ar­

ticles, one important way in which the 
new Powermatch design differs from the 
original is that the dummy load and de­
tector system used for RF power meas­
urements are no longer built into the 
metering unit. This has the advantage 
that the project no longer depends 
heavily on the availability of special 
low-inductance high power resistors - 

which is just as well, since they don't 
seem to be available anymore!

The new design uses a separate exter­
nal dummy load, which may easily be 
one of the various kinds available com­
mercially. The detector used to make 
the actual power measurements is not 
combined with the load, as with the 
original design, but is now separate. It 
is designed to be connected directly into 
the RF line, as close as possible to the 
load.

This approach has the advantage of 
flexibility, allowing the use of different 
dummy loads for different bands. 
Providing the antenna is known to be 
correctly matched, the detector could 
even be used to monitor output power 
during normal transmission.

Of course connecting the detector di­
rectly into the RF line, as opposed to 
the original scheme of driving it via a 
resistive voltage divider across the 
dummy load, does involve compromises 
of its own. The most obvious of these is 
a limitation on the maximum power 
level, due to the 70V PIV rating for the 
Schottky-barrier detector diode. This 
corresponds to an RF power level of 
12.25W. However this limitation can be 
obviated - in principle at least - using 
attenuator pads. Assuming, of course, 
that suitable low inductance resistors 
can be found, to make them!

The actual circuit for the detector is 
quite straightforward, as you can see 
from the schematic. It consists again of 
a simple half-wave rectifier, using 
Schottky diode DI in shunt connection 
and coupled to the RF line via capacitor 

Cl. Resistor RI conveys the DC output 
to the metering unit input, with capaci­
tors C2 and C3 combining with RI to 
form a low-pass filter.

As noted previously, this kind of rec­
tifier can give an output that is quite ac­
curately proportional to RF power on 
the line, providing that the line is cor­
rectly terminated in its correct load 
resistance (i.e., a good dummy load), 
and that the RF signal to be measured 
is ‘clean’ - i.e., free from harmonics or 
other spurious signals. This should cer-

A shot of the assembled in-line RF
power head, which fits in a small
utility box. Maximum power is 12W.
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A view underneath the PCB assembly of the power detector head, showing 
the way solder lugs are used to bond the underside to the BNC socket earths.

tainly be the case with a correctly ad­
justed transmitter or transceiver.

Assuming these initial conditions are 
met, the rectifier’s output will be di­
rectly proportional to the square root of 
the RF power level if three basic condi­
tions are satisfied. One is that the diode 
used is a close approximation of an 
ideal rectifier, at the frequency con­
cerned — a condition best met at VHF 
and UHF by using a Shottky or ‘hot 
carrier’ diode, as we’re using here.

The second condition is that the DC 
load resistance should be at least 500 
times the effective AC source resistance 
(here 50 ohms) - again easily met here, 
since we are using an electronic meter­
ing circuit with an effective input resist­
ance of over 2M - much higher than 
25k.

And the final condition is that the dis­
charge time-constant of the detector's 
rectifier circuit should be equivalent to 
at least 100 periods of the lowest fre­
quency to be measured, and preferably 
much longer; again a relatively easy 
condition to meet here. In fact with the 
values chosen, the discharge time-con­
stant is about 40us, which would allow 
reasonably accurate measurements 
down to at least 52MHz. (If you wish to 
go lower, the value of Cl can be in­
creased - but at some sacrifice to UHF 
performance.)

As with the RF probe, it’s the physi­
cal layout of the detector that is rather 
more critical than the actual circuit, in 
determining its performance. The trick 
here is to come up with a configuration 
that will again allow very short lead 

lengths for the RF loop components Cl 
and DI, while providing as little dis­
turbance as possible to the RF line.

After trying a number of different ap­
proaches, the one finally adopted is as 
shown. The RF line is passed through a 
small box in the form of a short (50mm) 
length of microstripline, connected di­
rectly between a pair of BNC connec­
tors. The microstripline is etched on a 
small PCB board, which is also used to 
support the detector components - rig­
idly and in easily reproducible fashion.

Actually the detector uses two PC 
boards clamped together, with the sec­
ond board attached firmly under the 
first via four 3mm screws and nuts. The 
second board provides the ground plane 
for the microstripline, and is used to 
form what is effectively a single PCB 
3mm thick - twice the normal thick­
ness.

This trick of using two normal PC 
boards clamped together to form a dou­
ble-thickness board was used in the 
original Powermatch, for the SWR re­
flectometer. It’s also used again in the 
new reflectometer, to be described 

And here is the schematic for the detector head. Again it’s very 
straightforward - it’s really the construction that is critical.
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shortly. The advantage is that it allows 
the active conductor of the microstri­
pline to be made rather wider and less 
critical (for a required impedance of 50" 
ohms) than would be the case with a 
single 1.5mm-thick double-sided PCB - 
but without calling for the use of 3mm- 
thick laminate, which is much more ex­
pensive and harder to obtain.

In the case of the power detector the 
two boards measure 76.5 x 50mm, and 
are coded 90vpd7t and 90vpd7b. All of 
the components mount on the upper 
board (/t), with the lower board (/b) 
used only for the ground plane.

As before, some care has been taken 
to minimise the lead length for detector 
components Cl and DI. Ceramic disc 
capacitor Cl connects from the centre 
of the microstrip conductor to the cen­
tre of the adjacent pad, with its leads 
cut to the bare minimum necessary to 
achieve reliably soldered joints. As this 
makes them too short to bridge the gap, 
two pieces of 0.1mm copper foil 4 x 
6mm are bent into ‘L’ shapes, and sol­
dered to the PCB to provide low-induct­
ance lead extensions. The leads of Cl 
are then soldered to the tops of the L’s, 
as close to the body as possible.

Similarly diode DI again has its leads 
cut about 4mm from its glass body, and 
is suspended in a 4mm-diameter clear­
ance hole to allow the leads to come 
into contact with the PCB copper pads 
immediately after emerging from the 
glass.

As DI connects to the earthy outer 
area of the top PCB, rather than to the 
lower ground-plane PCB, it is most im­
portant that the earthy areas of both 
PCBs be connected together - and to 
the earthy sides of both RF connectors 
- as intimately as possible. In other 
words, with the absolute minimum of 
series impedance.

This is achieved by bonding the edges 
of the boards together on three sides, 
using thin (0.1mm or .004") copper 
shim, of the type available at hobby 
stores. The shim is cut into strips 10mm 
wide, which are bent around the edges 
of the boards and soldered along their 
lengths on both sides, as can be seen 



VHF Powermatch
from the photo's.

To achieve a low impedance connec­
tion to the BNC sockets, solder lugs are 
mounted under the mounting nuts of 
two screws on each socket. These are 
then bent so that they are in intimate 
contact with the copper laminate on 
both upper and lower boards, when the 
board assembly is mounted in the box, 
and soldered in each case. A slightly 
tricky operation, but it can be done 
quite readily when you proceed careful­
ly-

Output series resistor Rl and filter ca­
pacitors C2/C3 are also mounted on the 
top of the board, but their leads are 
rather less critical. Those for Rl are 
simply ‘cranked’ to allow the resistor to 
sit horizontally about 2mm clear of the 
board, while the leads for C2 and C3 
are bent outwards as with Cl. Similarly 
the shielded output cable is soldered to 
the top of the board, being again 
clamped in position using a nylon cable 
tie passing through a pair of 3mm holes 
through both boards.

As well as being supported by the 
BNC sockets and solder lugs, the PCB 
assembly is also supported by a pair of 
3mm (1/8" W) x 30mm machine screws 
with multiple nuts, passing through both 
boards centrally near the BNC sockets. 
The nuts are adjusted so that the PCB 
assembly can be lined up accurately 
with the BNC sockets and solder lugs.

Hopefully this will all be fairly clear 
from the photo’s and the PCB overlay 
diagram.

If you follow the construction of the 
prototype RF detector closely, you 
should achieve results very similar to 
those achieved. Thanks to the generous 
assistance of Dick Norman VK2BDN, 

we were able to try it at 144MHz, 
432MHz and 1296MHz, with a high 
quality 50-ohm dummy load - one that 
maintains an SWR of better than 
1.05:1, even at 1296MHz. We were also 
able to compare it with a Bird Model 40 
directional wattmeter.

We found that its readings were very 
close to the Bird at 144MHz and 
432MHz - well within 10%, which is 
very gratifying considering the low cost 
of the unit, and that we’re talking about 
power measurements.

The readings at 1296MHz were con­
siderably higher than those of the Bird 
- by a factor of about 3-4 times, in 
fact. This suggests that a resonance is 
occurring, in the Cl-Dl loop. We tried 
substituting a low-inductance ‘gimmick’ 
capacitor for Cl, using a lOmm-square 
piece of double sided 1.5mm FR-4 PCB 
laminate soldered between the foil L’s, 
but this made, onjy a small improve­
ment. Much*the. same occurred when 
we tried an SMT chip capacitor for Cl 
instead, again -between the two L’s 
(which were cpt shorter).

It looks as if the intrinsic inductance 
of DI may be the main problem at 
1296MHz, and at present I can’t see any 
way around this. But at least you can 
make quite accurate measurements up 
to 432MHz, and relative (if optimistic) 
measurements at 1296MHz...

Incidentally the exact calibration for 
power measurements will depend at 
least partly on the value of Rl, as well 
as the resistors associated with SW2A in 
the metering unit. You may need to 
trim R12, R14 or R15 to achieve accu­
rate power readings on the three 
ranges.

You can actually perform the calibra­
tion with a DMM and a source of low- 
frequency sinewaves - such as an audio

The overlay diagram for the power 
detector head.

generator, or a transformer/variac com­
bination. All that’s involved is to shunt 
Cl in the detector head temporarily 
with a high-value capacitor - say a 
2.2uF or 4.7uF metallised polyester. 
This will extend the detector’s time-con­
stant to around 4-8 seconds, so that the 
readings should be quite accurate even 
at 50Hz.

To produce FSD (full-scale deflection) 
on the lOOmW range, you should need 
2.236V RMS fed into either of the 
head’s two BNC connectors. This as­
sumes that you have already set the 
calibrating trimpot VR2 in the metering 
unit, to give accurate readings on the 
DC volts ranges. If you don’t get FSD 
on the lOOmW range with this input 
voltage, I suggest that you trim the 
value of R12 in the metering unit, with 
a small series resistor or large shunt 
resistor as appropriate. (Don’t touch 
VR2, as this will upset the DC and AC 
voltage calibration.)

Similarly the input voltage to produce 
FSD on the 1W range should be 7.071V

The PCB etching patterns for the 
detector head, again reproduced 
actual size for those wishing to etch 
their own.

EA
90vpd7b
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RMS, and for the 10W range it should 
be 31.623V RMS. Ideally they should 
be checked in this order, and if neces­
sary the values of R14 and R15 trimmed 
to bring them into line. Then you can 
remove the temporary capacitor from 
the detector head, and close it up again.

A final point about this power detec­
tor. Because of the 70V peak inverse 
rating on the 5082-2800 Schottky diode, 
the absolute maximum power level rat­
ing on the detector head is very defi­
nitely 12.25 watts - and that’s for zero 
AM. If you exceed this level, even very 
briefly, the diode will almost certainly

it
I can testify to this; I’ve already 

blown a couple of diodes myself. And 
at $2.50 a ‘pop’, it can become expen­
sive as well as irritating...

The junctions of Schottky diodes are 
really quite fragile, so make sure that 
the power level applied to the head is 
always safely below the 12W mark.

SWR reflectometer
The original VHF Powermatch system 

included a simple directionally-coupled 
microstripline reflectometer, to allow 
measurement of SWR. As noted above 
it was based on the use of two standard 
1.5mm-thick PC boards clamped to­
gether to form an effective 3mm-thick 
composite board.

Independent tests showed that this ex­
isting SWR reflectometer design worked 
quite well up to about 500MHz. How­
ever the specific ‘Epocor’ grade of 
epoxy-fibreglass laminate material it 
used is no longer readily available, hav­
ing been effectively replaced by the 
‘FR-4’ grade. This has a different di­
electric constant from the earlier materi­
al, so that re-design has been necessary 
to restore the correct characteristic im­
pedance for the microstriplines.

This being the case, I’ve also taken 
the opportunity to make other changes, 
designed to improve the performance of 
the reflectometer at UHF.

The basic circuit is exactly the same 
as before. As you can see from the 
schematic, it consists of a central 
straight microstrip line which is inserted 
in series with the main RF line. Along­
side it are two shorter coupled lines, ar­
ranged with matching terminations at 
opposite ends so that one effectively 
picks up a ‘forward power’ component, 
and the other a ‘reverse power’ compo­
nent. Simple half-wave detectors at the 
unmatched ends - again using Schottky 
diodes — produce DC outputs from 
each, to feed to the metering circuit for 
comparison.

The SWR reflectometer head looks similar to the power detector, but is rather 
different inside. Again it’s in a small utility box.

In the original design, the bypass ca­
pacitors at the output of the detectors 
were of the tubular ‘feedthrough’ type. 
While this worked reasonably well, it 
made it difficult to keep the diode leads 
really short. This time around I’ve used 
standard ceramic disc-type bypass ca­
pacitors on the stripline side of the 
board, with the diodes again suspended 
in 4mm clearance holes to allow their 
leads to be reduced to virtually zero. 
The nett result is again a somewhat 
shorter and lower impedance detector­
loop circuit.

Because of the difficulty in obtaining 
low-inductance resistors of the normal 

Here’s the schematic for the reflectometer, based on coupled microstrip lines. 
The F29 ferrite beads are important - see text.
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leaded type, I’ve also changed the line 
termination arrangements to use chip­
type resistors, as used in surface-mount 
technology (SMT).

The 100-ohm resistors used (two per 
termination) are ‘Beyschlag’ metal film 
components, type MMA 0204-50-100R 
(1%). They are rated at 0.25W dissipa­
tion and are distributed in Australia by 
Crusader Electronic Components, of 81 
Princes Highway, St Peters NSW, which 
can supply them in small quantities to 
normal retailers.

Although these chip resistors are very 
tiny, measuring only 1.4mm in diameter 
by 3.6mm long, and are really made for 



VHF Powermatch

robotic assembly rather than manual 
soldering, it’s not too difficult to solder 
them into this kind of circuit. And the 
advantage is that they have a much 
lower inductance than any conventional 
leaded resistors, making for a very 
much more effective line termination at 
higher frequencies.

The photo’s show how the chip resis­
tors are mounted at the ends of the cou­
pled lines, with solder fillets. To solder 
them into position, I first lightly tinned 
the copper laminate underneath the 
points where each was to go. Then I 
used a small strip of masking tape 
(about 2mm wide by 8-9mm long) as a 
‘clamp’ passing over the centre of each 
resistor body, holding it in position 
while I quickly soldered the end caps.

If you have eyes like mine, this opera­
tion is made rather easier by using a 
binocular magnifier, of the type which 
has a metal head band for ‘hands free’ 
operation.

As with the power detector, there are 
again two PCB’s clamped together, via 
a 3mm machine screw in each corner. 
And again, strips of 0.1mm copper foil 
are used to ensure a low impedance 
path between the ‘earthy’ areas on the

A top view of the reflectometer PCB assembly. Note the chip resistors used to 
terminate the coupled lines, and the diode relief holes.
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An end view of the reflectometer internals, showing the ferrite beads on the 
output leads, and the solder lugs for earth bonding.

top PCB and the groundplane copper of 
the lower PCB. In this case the foils are 
mainly along the longer side edges, and 
about 20mm long, with shorter links 
(about 5mm wide) at the ends, just 
where the shield braids for the output 

leads are attached.
It’s again also important to ensure 

that the groundplane copper of the 
lower PCB is well bonded to the earthy 
side of both BNC connectors. As before 
this is done with a pair of solder lugs 
for each, only in this case both lugs for 
each socket are clamped by the screws 
and nuts underneath the PCB assembly. 
This makes them a little difficult to see 
in the photographs.

As you may be able to see, a further 
pair of 3mm x 30mm machine screws 
are used to support the PCB assembly 
in the case. The screws are located near 
each end of the board, and centrally. 
Multiple nuts are used on each screw to 
determine the height of the assembly, 
so that this can be set for correct align­
ment with the BNC sockets (see dia­
gram).

Basically it’s the physical construction 
of this project that is critical, if you 
want it to perform correctly at VHF and

Hopefully this diagram will clarify 
how the PCB assembly mounts in the 
case, and links with the BNC sockets.



Above: The etching patterns for the reflectometer PCBs, actual size.

And finally, here’s the overlay/wiring diagram tor the reflectometer. DI and D2 
are suspended in 4mm clearance holes, in the top PCB. Continued on page 170

NOTE: Suggested additions to metering unit
Following further testing of the VHF Powermatch 2 metering unit described in 
the July issue, I recommend that you add four 1nF ceramic bypass­
capacitors to the unit: one across the meter movement terminals, one 
directly across the rear of the 'Power' input socket K1, and the other two 
across the rear of the SWR input socket K3, from pins 1 and 3 to the 
grounded pin 2. These additional bypasses are to further protect the unit 
against the disrupting effects of RF finding its way into the case.

RF Probe
1 PC board, 90rfp7
1 80mm length 16mm OD 

brass tube
1 5082-2800 Schottky diode
1 100pF disc ceramic capacitor 
1 47nF metallised polyester 

capacitor
4 1M 1/4W 1% metal film 

resistors
1 220k 1/4W 1% metal film 

resistor
Length of shielded cable with 
RCA plug, nylon cable tie.

Power Detector
1 Pair PC boards, 76 x 50mm, 

coded 90vpd7t and 90vpd7b
1 Aluminium utility box, 100 x 

58 x 45mm
2 BNC sockets, panel mounting 

flange type
1 5082-2800 Schottky diode 
1 22pF disc ceramic capacitor 
2 1 nF disc ceramic capacitors 
1 1M 1/4W 1% metal film 

resistor
Length of shielded cable with 
BNC plug, nylon cable clamp, 8 
x 2.5mm x 6mm machine screws 
and nuts, 4 x solder lugs, small 
piece of 0.1mm copper foil, 4 x 
3mm x 6mm machine screws 
and nuts, 2 x 3mm x 30mm 
machine screws with 3 nuts and 
2 star washers for each.

SWR Reflectometer
1 Pair PC boards, 88 x 50mm, 

coded 90ur8t and 90ur8b
1 Aluminium utility box, 

100 x 58 x 45mm
2 BNC sockets, panel mounting 

flange type
2 5082-2800 Schottky diodes 
4 100-ohm 1% chip resistors, 

Beyschlag type 
MMA0204-50-100R (see text)

2 1 nF disc ceramic capacitors 
4 F29 ferrite beads, 5mm

long x 4mm dia with 2mm
hole (Neosid type 35-033-35) 

2m length of twin shielded wire, 
5-pin DIN plug, 6mm rubber 
grommet, small piece of 0.1mm 
copper foil, 8 x 2.5mm x 6mm 
machine screws and nuts, 4 x 
solder lugs, 4 x 3mm x 6mm 
machine screws and nuts, 2 x 
3mm x 30mm machine screws 
with 3 nuts and 2 star washers 
for each.
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Mini Construction Project:

IR-FM gateway 
monitor alarm
Doorway monitor alarms are not new, but here’s one that offers two new twists: a pulsed 
infrared light beam that makes it suitable for outdoor use on gateways, and a built-in low power 
FM transmitter so that the alarm can be heard remotely on a standard FM receiver.

by TIM GREGORY

The project described here was de­
signed to monitor a gateway at the en­
trance to a plant nursery, the gate being 
about 25 metres from the customer ser­
vice area and storeroom. Whilst the 
nursery isn’t very large, it is usually 
tended by one person who has more to 
do than just serve customers.

Often in the past, tending other tasks 
has left the counter and front display 
area of the nursery unattended, there­
fore the staff member on duty did not 
know if someone had entered and per­
haps required assistance. What was re­
quired was an ‘electronic eye’ to moni­
tor people entering the display area, 
and alert the owner. The possibility of 
theft would also be reduced.

The ‘electronic eye’ consists of an in­
frared beam sent across the gateway 
from a transmitter which is (when there 
are no obstructions) picked up by a re­
ceiver on the other side. When someone 
passes through the gateway, breaking 
the beam, the receiver operates a tone 
generator which is coupled to a low- 
power FM transmitter. An ordinary FM 
receiver, tuned to the transmitter at the 
gate, demodulates the tone and alerts 
the nursery attendant. The FM receiver 
may be set in a convenient position in 
the service area, or consist of a pocket 
FM receiver situated on the attendant’s 
person.

Circuit details
The infrared transmitter consists of a 

serial multivibrator which allows fre­
quent short intense pulses of current 
through two infrared LEDs, so that 
they emit pulses of IR radiation towards 
the receiver. The frequency of the 
pulses depends on the supply voltage, 
the lOOuF capacitor across the supply, 

and the InF feedback capacitor. The 
values shown in the circuit give pulses 
about 3us long at intervals of about 
3ms.

The 3.3 ohm resistor in series with the 
two infrared LEDs gives a peak current 
of about one amp through them, giving 
a maximum receiving distance of about 
two metres. However, the average cur­
rent consumption of the transmitter is 
approximately one milliamp, making it 
ideal for battery powered operation.

An infrared photo-diode at the re­
ceiver conducts when it detects pulses of 
infrared radiation from the transmitter. 
The resulting pulse of current through 
the photo-diode appears as a voltage 
drop across the 15k resistor connected

The IR transmitter circuit is very 
straightforward: a two-transistor 
multivibrator pulsing the LEDs at 
about 300Hz.

And here’s the IR receiver/FM transmitter combination. The receiver IR signal
is processed and used to gate IC3, which modulates Q2.
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Above: The overlay diagram for the receiver PCB, showing the location of all 
parts. Note that the RF oscillator’s tank inductor LI is a spiral track on the 
board itself, with the antenna connecting to a ‘tap’.

to the anode, and is connected to the 
inverting input of op-amp IC1 via a 
series lOnF capacitor and 10k resistor.

The non-inverting input of IC1 is 
biased to half the supply voltage by the 
two 47k resistors and the gain of the op­
amp is set to about 500 by the 4.7M 
feedback resistor. Since the input pulses 
are applied to the inverting input of 
IC1, the amplified output pulses are 
negative-going, and serve to keep the 
luF capacitor at the inverting input of 
voltage comparator IC2 discharged, via 
diode DI.

If the infrared pulses are interrupted, 
IC1 ceases to deliver the negative-going 
pulses, so the luF capacitor is allowed 
to charge, raising the voltage at the in­
verting input of IC2.

Pin 3, the non-inverting input of com­
parator IC2 is held at a constant voltage 
as set by RVl. When infrared pulses 
are being received, RVl is adjusted so 
that the voltage at pin 3 of IC2 is 
slightly higher than that of pin 2, giving 
a high output at pin 7. When the beam 
is interrupted the voltage at pin 2 rises 
above pin 3 and so pin 7 goes low.

IC3, a 555 timer, is wired as an ast-

The PCB overlay for the IR 
transmitter, with fewer parts to be 
placed. Needless to say, the LEDs 
should face the receiver.

able with the output at pin 3 oscillating 
at a frequency of about 870Hz - but 
only when pin 4, the reset input, is 
high. This input is controlled by IC2 via 
transistor QI.

Normally the output of IC2 is high, 
turning QI on via the 10k base resistor

Continued on page 171

PARTS LIST
IR Transmitter 
Semiconductors
1 BC558 transistor (Q1)
1 BD139 transistor (Q2)
2 CQY89A IR LEDs
Capacitors
1 0.001 uF greencap
1 10Ouf 16V electrolytic
Resistors
1 47 ohms 1/4W 5%
1 10M 1/4W 5%
1 3.3 ohms 1/2W 5%
IR Receiver/FM Transmitter 
Semiconductors
1 LM301 op-amp (IC1 )
1 LM311 comparator (IC2)
1 555 timer (IC3)
2 BC548 transistors (Q1, Q2)
1 BPW50 IR diode (IRDI)
1 IN914 or IN4148 diode (D1)
Capacitors
2 10nF greencaps
1 47nF greencaps
1 O.luF greencap
1 3.3pF ceramic
1 4.7pF ceramic
2 470pF ceramic
1 470uF electroyltic 16V
1 1uF/16V tantalum
1 6-20pF variable capacitor 

(VC1)
Resistors
All 1/4W 5%:
1 100 ohms
4 10k
1 15k
2 22k
1 33k
3 47k
1 56k
1 100k
1 1M
1 2.2M
1 4.7M
1 100k mini horizontal trimpot

Here are the etching patterns for the two PC boards, reproduced actual size.
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SENSATION!
You will never be able to get into 

VIATEL this cheap ever again.
Jaycar, in conjunction with Altronics Perth, have pooled resources to buy the entire stock of DTX Australia Ltd 
'Directronics' brand Videotex (VIATEL) terminals. These terminals enable you to connect your phone (some 
models even have phones supplied 11, TV or RGB colour monitor to set up a VIATEL system in your home of 
office! Just think, you can access all of that fantastic information on VIATEL without having to pay a fortune for 
an expensive terminal. You will still need to pay the VIATEL service fee of course!!

Each videotex terminal contains a fully Telecom approved modem and all electronics to decode VIATEL signals 
and display them on your TV or RGB monitor. We have roughly the same quantities of 4 fairly similar models.

Model #1

(the cheapest) - 
features full console, 
numeric keypad (for 
entering into and operating 
the Videotex system), RF 
out (to your TV) but no 
phone. You can plug any 
phone into the socket 
provided of course, The 
phone is only used to 
access the Videotex
number anyway (some phones can be used as key pads however). This machine is all you really need. :

Cat YV7075$29.95That's right under $30 - HURRY, HURRY, HURRY!! Worth 
around $250 less than a few years ago.

Model #2 - identical to above but with a dedicated 
phone which can be used as a keypad.

Cat. YV-7076 $34.95
ARENDT 

TYPOGRAPHICAL .

Customers have been disappointed before when 
we have run out. Make sure you get in quick so 
that you won’t be disappointed. Quantities are 
strictly limited but once sold, they are gone 
forever!

Model #3 - as per model #1 but with RF and RGB video 
output (for better quality colour on a suitable RGB colour monitor).

This is one of the greatest 
bargains we have ever seen!!

Info on VIATEL
Cat. YV-7077 $34.95
Model #4 - as per model #3 but with a phone as well.

Cat. YV-7078 $39.95 SAVE
NOTE! All models are brand new in cartons with instructions.
They are worth far more than this for the parts alone. They contain 
valuable Philips SAA5020 and 5050 chips.

:

The VIATEL service has been renamed Discovery 
40 or Discovery 80 depending on the level of 
service you require. Access fee is $65 per year. 
Once you subscribe to the service you will get a 
PIN number which will access you into the 
system.

Because we are selling these at such a ridiculously low cost warranty is only 
one month from receipt. If you are worried about this buy a model #1 as a spare!

For more information call ‘Discovery 
80’ (part of Telecom) on 008 033 344
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NEW BOOKS FOR 1990
Everyday Electronics Data 
Book
by Mike Tooley
This book is an invaluable source of information of everyday 
relevance in the world of electronics. It contains not only 
sections which deal with the essential theory of electronic 
circuits, but it also deals with a wide range of practical 
electronic applications.
It is ideal for the hobbyist, student, technician and engineer. The 
information is presented in the form of a basic electronic recipe 
book with numerous examples showing how theory can be put 
into practice using a range of commonly available 'industry 
standard' components and devices.
A must for everyone involved in electronics.
250 pages 140 x215mm

Cat BP-1222 $19.95

Thromatic 
Security 
Sensor

NEW.

This great product utilises a passive infra red detector which controls 240V lights to 
illuminate at night when a person comes within range. A typical example would be on a 
verandah. Simply replace the old light switch (outside one) with the Thromatic.
When someone walks within range (up to 15mt away) the verandah is lit up for them fora 
period of 5 seconds to 10 minutes, or more.
Features: »Fully automatic compact design • Security • keep intruders away • On/Off/Au to 
master switch on unit • Safety - no more groping in the dark
Suitable for entrances, porches, patios, stairways, garages, basements, hallways, closets, 
attics, storerooms, warehouses, workshops etc.
Up until now this type of product has been around $100 or more. Jaycar has now directly 
sourced this product, which effectively cuts out the middle man saving you money.

ONLY $69.50SAVE $30 over previous models
Cat. LA-5128

Electronic Power Supply 
Handbook
By lan Sinclair
This book covers the often neglected topic of electronics power 
supplies. All types of supplies that are used for electronics 
purposes are covered in detail, starting with cells and batteries 
and extending by way of rectified supplies and linear stabilisers 
to modern switch-mode systems. IC switch-mode regulators. 
DC-DC converters and inverters.
The devices, their operating principles and typical circuits are all 
dealt with in detail. The action of rectifiers and the reservoir 
capacitation is emphasised, and the subject of stabilisation is 
covered. The book includes some useful formulae for assessing 
the likely hum level of a conventional rectifier reservoir supply. 
Covers many types of supplies - batteries, simple AC supplies, 
switch-mode supplies and inverters.
Includes stabilisation and regulators.
Explains operating principles and gives typical circuits. 
For technicians, students and enthusiasts.
136 pages, size 135(W) x 2159H)mm

Cat. BP-1220 $19.95

How To Set Up A Home Re­
cording Studio
By David Mellow
The book describes the setting up of an 8 to 16 track studio with 
an outline of the musical and recording gear needed, but 
concentrating on the techniques of putting that equipment 
together into an efficient and productive home studio.
It contains invaluable and hard to come by advice on patchbay 
wiring schemes and describes how to custom build a rack to suit 
your own particular requirements.
For musicians, recording enthusiasts and students.
Practical details on equipment, wiring, aceustics and sound 
proofing.
Glossary of terms and lists of useful addresses. 
116 pages, size 135 x215mm.

Fax-Phone Modem Line Protector
• Protect your expensive telephone equipment etc. from storm 

damage
• Transparent to normal communications
• Uses no power
• Install In minutes
We are all becoming aware that lightning in storms and voltage spikes can severely damage sensitive electronic equipment 
that is connected to a phone line, i.e fax machines, answering machines, modems, etc

The best way to help prevent these harsh spikes is by installing a Jaycar Fax - Phone Modem line Protector between the 
Telecom line and your expensive equipment. The big problem with such a filter is that owing to the magnitude of the voltage 
spike no practical filter could be guaranteed to catch every spike every time.

We cannot guarantee that this filter will solve 100% of lightning induced telephone 
line spikes destroying your equipment. We can say however, that this device 
will give your equipment a reasonable chance of survival in a storm.

We are offering you a one month trial on this product. If you are not satisfied 
withits performance return ¡tin original condition along with your receipt fora full refund 
less post and packing.

Cat XF-70æ v

$99.00 <^I OO Oo Oo
Panel Cutter
Revolutionises panel and sheet cutting. Ideal for making square/rectangular holes in plastic 
panels and boxes for switches, LED displays etc.
Panel cutter is ideal for: • Plastic panels and sheets • Building materials made of urethane, 
polyethylene, nylon, vinyl-chloride. Plywood, rubber sheets, leather, mat boards etc Soft thin 
metallic sheets made of aluminium, lead, silver etc.
This is a quality tool make in Japan, which will last for years. Replacement blades will be 
available. Actual tool length 120mm. Supplied with three blades 1 x 5mm and 2 x 10mm 
diameter 
Cat. TH-1940 

$16.95
$19.95Cat. BP-121

case. Inside are two 1.2Vcells. So purchase 4 of these, remove
1 cell and you have an 8.2 V(9V 216 type) battery for only $4. not about $20.
Ideal for Hobbyists, experimenters, etc.
To buy these today they would cost about $13 ea.

ONLY $1 each

12V DC Fan 
At last. Jaycar now stocks an 
80mm square 12V DC fan.
Quality Japanese brushless style 

imited quantities.
at. YX-2512

POWERSUPPLY1*

«ItRSHeU»
^ARTA BATTERY MADNESS
VARTA 2.4 V lOOmA/H Ni-CAD
These batteries are encased in a black plastic housing which 
measures 30 (L) x 16 (W) x 19 (H) mm. They were removed 
from printed circuit boards by simply cutting uf the PC 
terminals so to use you would need to break open the plastic

TURN YOUR 
SURPLUS STOCK 

INTO CASH!!Jaycar will purchase your
surplus stocks of components 

and equipment. We are 
continually on the lookout for 

sources of prime quality 
merchandise.

CALL MARK 
HARRIS OR 

BRUCE ROUTLEY 
NOW ON (02) 747 
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FET VOM Multimeter
Features

Full electronic operation (FET) 
12A DC & AC current ranges 
High input impedance 
Polarity reverse witch 
Safety test leads 
Zero ohms adjust 
Mirrored meter dial 
Tilt stand 
Fuse protected 
Working indicator 

Cat. QM-1050
Was $89.95
now $79.95

VSAVE $10

10+ .900 each 
100+ .750 each 
Cat. SB-2470
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Alligator clip and EZ hook pack bargains
That's right! We've done it again1 With yet another scoop purchase Alligator clips and EZ hooks in various colours and sizes To pass the savings on to you we have made packs of them

Alligator clip pack
Make up your own jumper leads! ▼▼▼▼▼▼▼▼▼
This pack contains al least two of each colour with various sizes Colours are Red, Black. Blue. Green. Yellow and White Pack of 20

All this for $5.00
That’s only 250 ea
Cat HP-3031

EZ hook clip pack
This pack contains three various sizes (40mm. 57mm. 90mm) and different colours Colours are Green. Yellow. Blue and White
Pack of 20.

Usually $1.50 each
Crazy at only $7.95 pk

12 Volt Push On - Pull Off
Swann brand Orange knob which you push in for on. and pull 
out for off.
Rated at 12 volt 16 amps
Ct. SP-0762
Was $2.95
10 for $1 5

EXPERIMENTORS PLUG
PACK BARGAIN
Don't miss this one. Ideal for parts 
220V 50hz primary I- no lead or plug supplied

TWEETER SPECIAL 
PHILIPS DOME
Philips best. Exposed textile dome for superior transient 
response and incredibly wide dispersion.
See page 14 catalogue for full specs 
Cat CT-2012

WAS $26.50
NOW $19.95
SAVE $6.55

TRANSFORMER MADNESS!!
This transformer has two separate windings 15/0/15 & 0-3 at 
5VA

NOW ONLY 
$1.99 
or 10 for $15 
Dont’t pay 
$9.95 ea 
Cat. MA-2622

Secondarys - 16V AC at 800mA
- 9V AC at 1.5AMP
Lead length 1.7mt long terminated in a 
strange plug

Supplied in a maxi box style. Measures 75 (W) x 85 (L) x 60 
(H|mm 

1-9 $5.95 
10-49 $5.50 __  
50-99 $4.95 
1OO +$4.50 
CatNo MA2618

‘/RECTANGULAR WALL CLOCK WITH
; TEMPERATURE AND HUMIDITY

Nautical style. Can be desk or wall mounted. Measures 
240(W) x 28(H) x 91 (D)mm. Requires 1 x AA batt (not supplied) 
Cat. XC-0122
NOW $19.95
SAVE $5

Ferguson Transformer 
Bargains
PF-4725
A large transformer ideally suited to computer power 
supplies. Size 115 (L) x 10 (W) x 86(H) mm
Primary
2x 120 V 50hz (240 V)
1x110V
Secondary
16 V Regulated to+12V DC 5A
16 V Regulated to-12 V DC 5A
9.3V Regulated to 5 V DC 5.7A

BARGAIN BAGS
Contains approximately 3kg of assorted electronic goodies - 
'JUNK' if you like, but all brand new components etc. Ideal to 
fill up your junk box
Unfortunately due to the massive weight P&P is normal rates 
plus $5
Cat XB-9000

MOTOR/GEARBOX KIT
Contains motor, brass cog. gearbox housing and all other 
parts to make various combinations of motor from 2rpm to 
1150. Works from 1.5- 4.5V DC. Depending on load dra’"s 
from 
200-800mA.
See catalogue for 
full details.
Cat. YG-2712

$18.95

These transformers would normally cost about $80 each. 
We have a limited quantity available for only $30 each.

A bargain at $30 each
Cat. MM-2040
Due to huge weight mail order customers add $8 extra to 
normal P & P charges.

PF-4766
A medium size transformer measuring 96 IL) x 96 (W) x 80 (H) 
mm.
Primary
2x 120 V 50hz (240 V) • 1 x
110 V • Secondary 10.5V 3A
16V 3A

Normally $70 ea
Limited quantity available

Only $20 each
^ail orders add S4 extra P&P. Cal. MM-2045

PHENOLIC PC BOARD
Slock up now Well under 1/2 normal price 
SIZE 1 505 x 205mm Cat HP-9522

$3.60
SIZE 2400 x 170mm Cat. HP-9523
$2.40
SIZE 3 500 x 90mm Cat. HP-9524

k$jL60......................

TV Rabbit Ears Antenna 
Below 1/2 Price 
Two telescopic antenna mounted in a 
sturdy cabinet which sits on your TV set 
Telescopic rods are adjustable for 
maximum efficiency 
Cat. LT-3110 
Normally $19.95
NOW ONLY $9.95

Philips Dome Midrange
This is the superb dome unit used in the ETI4000 speaker 
kits. It offers an excellent flat frequency response and it 
sounds great See catalogue page 16 for specifications 
Cat CM-2088

THIS MONTH 
ONLY 
$59.95
Normally $72.50
SAVE $12.55

5mm 3000
MCD LED
An amazing 3000 MCD 
of brightness in a LED! 
Lights up red, clear to 
look at.

ONLY 
$3.95 10+ 
$3.65 Cat ZD-1796

BARGAIN 
LED PACK 
100 assorted LED s 5mm. 
3mm. rectangular plus 
others
Normal value about $35 
Cat ZD-1696

ONLY 
$8.95

Energizer Weather 
Watch Wall Clock
Quartz clock movement
Thermometer from -20°C to 50°C 
hygrometer from 0 -100%
Guaranteed for 3 years
Great gift idea

All this 
for $29.95
Cat XC-0120
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SINE/SQUARE WAVE GENERATOR
Ref: Silicon Chip August 1990
This new Digital Sine/Square Wave Generator uses high speed CMOS and a digital filter IC to produce sine and square waves 
over a very wide frequency range - from 0.1 Hz to 500kHz
Specifications:
• Frequency Range: 0 1Hz to 500kHz in four ranges - 0.1Hz to 10Hz, 10Hz to 1000Hz, 1kHz to 100kHz and 100kHz to 500kHz, 
Output Waveforms: Sine and Square • Harmonic Distortion: Less than 0.1% from 0.1 Hz to 50kHz. 0.27% at 80kHz • Square 
Wave Rise Time: 10ns* SquareWave 
Fail Time: 10ns • Output Level: Sine wave 
variable from 0-1.2Vrms: Square wave 
variable from 0 to 5V p-p • Output 
Impedance: 600 ohm nominal • Load 
Impedance 600 ohm to infinity • Protection: 
Short circuit protected (indefinite) • Display 
Accuracy: (pm) 2% (ps) 1 digit

JAYCAR No.l 
FOR ALL THE 
LATEST KITS

The Jaycar kit includes PCB. box. punched 
and screen front panel and all specified 
components 
Cat. KC-5079 

$179.50

The Cricket
Ref: Slicon Chip August 1990
Horis is a great project that is fun to use once you've built it. 
Horis can sit anywhere and when he hears a sound he will 
chirp back. Horis is small and can easily be hidden.
Kit includes PCB. mic insert and all specified components.
Cat KC-5080

VOLTUP KIT
A 1.5 to 9V DC/DC converter
Ref: EA May 1990
Replace those expensive 9V batteries wi th an economical 1 5V D cell. Lasts much longer and 
saves you the cost of the kit in no time. Shortform kit - PCB. potcores, battery holder, heatsink 
and all electronic components supplied (excluding optional receiver parts). No box or box 
hardware supplied.

Cat. KA-1724

±50V (O-1OOV) 1.5A Dual Tracking 
Power Supply Kit
Ref: Silicon Chip April '90

This kit features high efficiency toroid power transformer, professional high resolution 10- 
turn wire wound voltage control potentiometer, latest I.C. technology, excellent line load 
regulation, low ripple voltage, apart from a smart plastic easel (for more information see 
specs below).
The Jaycar kit is complete down to the last nut and screw as well as all hard-to-get I.CTs. 

Cat No. KC-5073 $229
ONLY

$19.95

$39.95

tSOV 1.SA OVAL TRACKING POWER SUPPLY

Cat KA-1728

OPOPOUT

<xrOUTPOWER

o &&

High Energy Ignition for Cars with 
Reluctor Distributors
Refer silicon Chip May 90
Designed for cars with Reluctor distributors, 
this ignition kit features imprwed protection 
for the coil and main switching transistor.
Kit includes PCB, die cast box and all 
components to finish the kit

KC-5076

$46.95

VHF Powermatch Mkll
Refer EA July 1990
Measures RF volts, power SWR and impedance well 
into the UHF region The Jaycar kit is shortform • all 
specified components EXCEPT the diecast case, bracket, 
labels etc The box Cat. HB-5016 is available for $2595 
Kit (shortform)

UNIVERSAL PRE AMPLER

'Low Noise Universal Pre Amp Kit
1pF ■ 9999uF 
Capacitance Meter Kit

Refer Silicon Chip June 90
Ideal for a magnetic cartridge, tape player or 
microphones. Shortform kit. includes PCB switch, 

cable and all electronic components.
No box front panel or panel hardware supplied.

Cat KC-5077

$32.95

Refer Silicon Chip May 90
This attractive 4 digit capacitance meter 
kit is designed for workshop, laboratory or 
serious hobbyists It can measure 
capacitance from 1pf up to 9999uf in 
seven ranges with an accuracy of better 
than +/■ 1 % +/■ 1 digit Kit is complete 
with all components required to 
finish construction

Cat KC-5075

$109

naycar
ELECTRONICS

VISA J HURSTVILLE

SYDNEY - CITY

PARRAMATTA

CONCORD

k HEAD OFFICE
• 115 Parramatta Hoad Concord 2137

* Telephone (02) 747 2022 FACSIMILE (02) 744 0767

MAIL ORDERS
P.O. Box 185 Concord 2137
HOTLINE (02)747 1888
FOR ORDERS ONLY
TOLLFREE (008)022 888

POST & PACKING MSmSRDERVIAI

GORE HILL

$10- $24.99 
$25-$49.99 
$50 - $99.99 
OVER $100

$ 3.75
$ 4.50
$ 6.50
$8.00

TT
ROAD FREIGHT ANYWHERE 
IN AUSTRALIA (up to 20kg) 

__________ 51150__________

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
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190 Wright Street (Cnr Selby Street) (08) 231 7355
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12
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Construction Project:

Tester for IR
remote controls
Fixing a remote control unit for a TV or video cassette recorder is only half the problem: how 
about testing it? With this simple but very effective project, any remote control unit, including 
the older style ultrasonic types can be tested. The unit gives visual and audible confirmation 
that the control is transmitting, is battery powered, and is very simple to build. Just the shot for 
the serviceman and the ‘handy’ enthusiast.

by PETER PHILLIPS

These days, almost all VCRs and TV 
sets are operated using a remote con­
trol. In fact, some of the more up-mar­
ket TV sets rely on the remote control, 
and only have a limited range of front 
panel controls that allow the user to ‘get 
by’ should the remote control fail. Most 
remote control units use an infrared 
beam to transmit the signal, via a bank 
of infrared LEDs. Great when they 
work, but very difficult to test when 
they are on the work bench - as infra­
red LEDs give no visible indication 
when operating.

Some might argue that a faulty re­
mote control unit is best fixed by re­
placing it with a new one, testimony to 
the success of the ‘throw it away’ atti­
tude promoted by manufacturers. But 
being one who hates waste, I recently 
repaired the remote control unit for the 
family TV set. Apart from the high cost 
of a new one, the unit was simply suf­
fering that well known malaise known 
as ‘kids’.

The fault was more mechanical than 
electrical, in that the ‘sound up’ button 
was no longer contacting. Otherwise 
everything else worked properly, includ­
ing all the more ‘useless’ functions. I 
mean, why do some TV manufacturers 
assume you will buy their brand of 
VCR as well? Nearly half the buttons 
on the remote unit were for a VCR, 
and none of these were of any use. Ex­
cept, that is, to fix the unit.

By ‘borrowing’ a button from the 
VCR section of the remote unit I was 
able to solve the problem. But not with­
out numerous trips up and down the 

stairs, to see if the unit worked by test­
ing it on the TV set.

When Branco fustic from Oatley 
Electronics sent me this project, it was 
several weeks too late to help with my 
particular problem. But maybe not too 
late for many readers, who may be in 
the same dilemma that I faced. The 
point is, many remote control transmit­
ter units can be fixed, and a means of 
testing them makes the job so much 
easier.

The project
The tester is battery powered, and 

automatically turns itself off after ap­
proximately two minutes. The battery 
will therefore last for around 12 months 
or more, depending on its shelf life. A 
disposals-type twin VU meter is used to 

This neat little project can be used to test virtually any infrared remote 
control unit used with a VCR or a TV set. Fit an ultrasonic receiver and it will 
test ultrasonic remote controls as well.

indicate the battery voltage on one 
meter (left channel) and the strength of 
the signal from the remote transmitter 
on the other.

A small piezo type speaker gives an 
audible indication of the signal, in 
which the actual data stream from the 
remote control is heard as a sound. This 
way, if the remote unit is operating the 
transmitting LEDs without modulating 
them, the meter will indicate, but no 
sound will be heard. And if all else 
fails, a LED indicator also shows the 
signal strength. This LED can double as 
the power-on indicator, in which the 
normal brightness increases in the pres­
ence of a signal.

The signal from an infrared remote 
control transmitter is picked up by an 
infrared detecting diode, and an op­
tional ultrasonic receiver can be added 
if required. The whole thing is built on
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a single PCB and is packaged into a 
jiffy box. The only front panel control is 
the pushbutton that turns on the power, 
making a neat little unit that will prove 
indispensable when servicing a remote 
control.

Although the unit can be built from 
bits and pieces from the scrap box, the 
easiest way is to buy it as a kit from 
Oatley Electronics. The cost of the 
complete kit which includes the meter, 
PCB and all the components is $34.90, 
but the hard to get parts (meter, trans­
former and PCB) can be purchased 
separately. See the end of the article for 
details.

Before describing this neat little test­
er, first a brief look at TV and VCR re­
mote control systems in general.
IR remotes

The principle of operation of most in­
frared remote control transmitter units 
is fairly standard, and involves an LSI 
IC, a matrixed keypad and the output 
LEDs. When a key is pressed, the IC 
produces a code sequence comprising a 
number of pulses, positioned within the 
code depending on which key is 
pressed. In other words, a binary num­
ber is generated, represented by a pulse 
for a logic 1 and a space for a logic 0. 
The number of possible codes depends 
on how many pulse positions (or bits in 
the number) are available, and an eight­
bit code can produce, theoretically, 
some 256 codes. Most units generate 
codes with over 14 or 15 bits, although 
only a few codes, equal to the number 
of keys on the keypad, are actually 
used.

This photo shows the PCB with the meter movement removed. The infrared 
detecting diode is mounted over C2, with the leads formed to a right angle so 
the diode faces up.

The width of each pulse is controlled, 
as the space between adjacent bits is 
important to allow a logic 0 to be trans­
mitted. For example, as shown in Fig.l, 
a typical signal might contain pulses of 
0.5ms width, with a space between each 
bit of 0.5ms, giving a cycle time of 1ms. 
A logic 0 between two logic l’s there­
fore equals a space of 1.5ms, while the 
space between .adjacent logic 1 signals is 
0.5ms.

Generally, while the key is pressed 
the code will be repeated, with each 
code spaced several milliseconds apart. 
In order that the code can be actually 
transmitted, an oscillator, typically run­

ning at 35kHz is keyed on and off by 
each pulse. Thus, the transmitted signal 
is a series of 35kHz bursts, and each 
logic 1 in the signal comprises several 
cycles of the 35kHz signal. For the ex­
ample of Fig.l, there will be 17.5 cycles 
of the 35kHz signal for each output 
pulse that represents a logic 1.

The task of the transmitter is to send 
out these bursts of 35kHz carrier, and 
the infrared LEDs are therefore actually 
turning on and off at this rate. To con­
serve battery power, some transmitter 
units send out the code for a few sec­
onds only, even though the key is being 
pressed continuously. A simple test is to 
cover the transmitting LEDs, then to 
press a key. If the LEDs are now un­
covered and the receiver fails to re­
spond, the transmitter is one of these 
types.

The receiving section has to pick up 
the relatively weak infrared beam, am­
plify it, then detect the 35kHz carrier to 
reconstitute the transmitted code. A 
decoder IC then takes the code and ac­
tivates the selected function. The beam 
is picked up by an infrared detecting 
diode, usually mounted behind an infra­
red filter, and the high gain amplifier 
will typically be situated close to the 
diode.

Prior to the development of infrared 
units, the ultrasonic principle was used. 
Some readers may even remember the 
totally mechanical units used on some 
brands of Admiral TV sets. These 
rather simple units used a hammer at­
tached to each key, in which a key press 
caused an ultrasonic output by the ham­
mer striking a tuned reed. The receiver 
section had filters to differentiate be-This shot shows the complete assembly with the meter movement in place.
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The layout diagram. 
The transformer has 
the primary winding 
(least resistance wind­
ing) on the left. All 
wires to the common 
line connect to the 
same point. Link 
points A and B if a 
single indicating LED 
is used.

tween each sound, and several functions 
were available, such as on-off, channel 
up or down and so on.

The ultrasonic units found on TV sets 
dating around the early 1970’s used a 
pulse code system similar to the infrared 
units used today. However, their reli­
ability and sensitivity was not as good as 
the infrared types, and they are now 
virtually obsolete.

Now that the basic operating principle 
of an infrared or ultrasonic remote con­
trol transmitter has been described, we 
can look at the circuit of the tester. Ob­
viously it has to perform a similar func­
tion to the receiver section located in 
the TV or VCR, except the transmitted 
code now does nothing, except deflect a 
meter pointer, bleep a speaker and light 
a LED. Here's how the unit works...

Circuit details
The circuit contains an amplifier sec­

tion, signal detector, meter drive cir­
cuitry and the power on-off logic. The 
signal from the remote control transmit­

ter is received by DI, an infrared de­
tecting diode.

If the optional ultrasonic receiver is 
fitted, an ultrasonic sound source will 
be received by RX1, a 40kHz ultrasonic 
piezo receiver. The receiver is coupled 
to the base of QI by R25, and to pre­
vent oscillation, the RX1 is loaded by 
R26.

The output of DI is filtered by RFC I 
and Cl, the junction of which connects 
to QI. This transistor is bootstrapped 
by C5 to give a high input impedance 
for the amplifier associated with QI. 
The reduction in gain due to the loading 
created by the optional ultrasonic trans­
ducer is not noticeable, and for this rea­
son, it may be left connected without 
affecting the operation of the unit.

Incidentally, RFC1 is not a normal 
RF choke, but a low-Q RFI suppressor 
device. Its purpose in conjunction with 
Cl, is to filter out any RF energy which 
may be picked up by DI - which oper­
ates here in a relatively high impedance 
mode.

The output of QI is connected by 
transformer TI to the common emitter 
amplifier around Q2. The transformer 
has a low Q and a bandwidth of around 
100kHz, and, in the prototype, is a 
driver transformer from the horizontal 
output stage of a Pye TV receiver. 
While an audio transformer may work 
in this application, the relatively high 
bandwidth, (and low Q) of this particu­
lar transformer allows it to handle the 
signals from a wide range of remote 
control units.

The output of TI is connected to the 
common emitter amplifier Q2, which 
drives the detector circuit comprising 
D2, D3 and C12. This circuit reconsti­
tutes the data and the charge on C12, 
which is proportional to the signal 
strength, drives the signal strength 
meter M2.

A DC bias of around 4V is added to 
the signal by the potential divider 
formed by R13 and R14, and the sum 
of these two voltages is applied to the 
input of ICla, a NOR gate configured

Fig.2: Use these measurements to cut out the jiffy box. 
Take care when drilling to avoid cracking the plastic.

Fig.l: The output of a typical remote control transmitter 
is a series of 35kHz bursts, spaced to represent a logic 1 
or a logic 0.

138 ELECTRONICS Australia, September 1990



as an inverter. Under no-signal condi­
tions, the output of ICla will equal the 
supply rail of 9V, as the DC bias at its 
input is seen by the gate as a logic 0. 
The output of ICla is connected to the 
base of Q3, via R18 and this transistor, 
which drives the piezo speaker and the 
signal indicator LED. will be off. 

When signal is present, the output of
ICla will become low during the posi­

tive pulses present in the data, and Q3 
will be driven on. Thus, the speaker will 
sound for each positive pulse and the 
signal LED will light.

As shown on the circuit diagram, 
there is an option to have either two 
LEDs - one to indicate power-on and 
another to indicate signal strength - or 
a single LED to indicate both functions. 
If the latter method is used (as in the 

prototype), points A and B are both 
connected to a single LED. Otherwise, 
separate LEDs are used, driven inde­
pendently from point A and point B.

The power switch to the circuit is the 
network comprising gates IClb-d, resis­
tors R23 and R24, capacitor C14 and 
the pushbutton. Normally, timing ca­
pacitor C14 is held in the discharged 
state by R23. The voltage applied to the 
inputs of IClb-d equals the supply volt­
age minus the charge on C14, which 
under these conditions, gives 9V minus 
OV, which equals 9V. The outputs of 
the parallel connected gates will there­
fore be a logic 0, and no voltage is sup­
plied to the circuit.

Because zero volts is applied to the 
input of ICla, its output will be 9V, 
holding Q3 off as well. The only current 
being consumed by the circuit will be 
the supply current to IC1, which will be 
virtually zero, as this IC is a CMOS de­
vice.

When the button is pressed, C14 will 
quickly charge via R24, and the voltage 
to the inputs of the gates IClb-d will 
drop to around zero. These gates will 
then give an output of virtually 9V, sup­
plying the front end of the circuit with 
power. Output transistor Q3 can now 
be driven as already described, assum­
ing an input signal is present.

The circuit current is around 3mA, 
rising slightly when a signal is present. 
The only current supplied by the gates 
is that to power the front end of the cir­
cuit, and the parallel combination of the 
gates gives the necessary drive capabil­
ity. When capacitor C14 discharges suf­
ficiently, the voltage at the input of the 
gates will become a logic 1 (at around 
4.5V) and the circuit will switch off. For 
the values shown, a delay of approxi­
mately 2 minutes is provided, and 
changing the values of either C14 or 
R23 will alter this value.

The remaining resistors and capacitors 
provide filtering and decoupling of the 
power supply line. The battery voltage 
indicator is meter Ml, driven via R7, 
and the power indicator LED is sup­
plied by R22. Diode D4 isolates the col­
lector of Q3 from the DC voltage at 
point B.

Construction
The unit is designed to fit inside a 

medium sized jiffy box, and it may be 
best to prepare the box before con­
structing the PCB. Fig.2 gives details of 
the cutout and the holes required on the 
bottom of the box. If you elect to use 
two separate LEDs for power and signal 
indication, then an extra 3mm hole will 
be required.
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PARTS LIST
1 PCB, 101 x 55mm, coded 

OERCT
1 9V battery clip
1 Single pole, momentary-on 

pushbutton
1 Transformer (see text)
1 Dual VU meter movement
1 Piezo speaker element
1 RF suppressor (see text)
1 Jiffy box, size 41 x 68

x 130mm
1 14-pin IC socket
Hook up wire
Resistors
All 1/4W, 5' 
R1,13,20 
R2,7,9,17 
R3,4,10 
R5,8,16,24 
R6,21,26 
R11 
R12
R14.22 
R15.18 
R19
R23 
R25
Capacitors

10k
68k
22k
100 ohm
1.5k
2.2k
1k
6.8k
4.7k
22 ohm 
1M
47k

C1 6.8pF ceramic 
C2,3,5,10 22nF polyester 
C4,7,9,11 1uF electrolytic
C6 330pF ceramic 
C8,12 10nF polyester 
013,15 10uF electrolytic
C14 100uF electrolytic
Semiconductors
D1 BPW50 infrared detector 

diode
D2,3 OA90 signal diode
D4 1N4148 diode
Q1,2 BC548 NPN transistor
Q3 2N2907 PNP transistor
IC1 4093 quad Schmitt input

NOR gate
RX1 EFR-RSB40K2 ultrasonic

receiver (see text)
3mm red LEDs (see text) 
Kits of parts for this project are 
available from:
Oatley Electronics, 
5 Lansdowne Parade, 
Oatley West, NSW 2223.
Phone (02) 579 4985
Postal address (mail orders): 
PO Box 89, Oatley West NSW 2223.
Complete kit, excluding ultrasonic
receiver....................................... $34.90
Post and packing..........................$3.00
Meter and transformer only....... $12.00
PCB..............................................$7.00
Speaker element..........................$2.50
Ultrasonic receiver....................... $5,00

We took this photo to prove it really does all fit in the box. The foam is used 
to hold the PCB in place when the lid is fixed to the box. The battery is 
underneath the piezo speaker element.

To cut out the rectangular section, 
mark the required cutout lines on the 
box, then drill a number of closely 
spaced holes of 3 or 4mm diameter in­
side the lines. To allow clean edges, 
don’t drill too close to the lines. Also, 
to prevent cracking the plastic, don’t 
apply too much pressure when drilling. 
Once the holes are drilled, file or cut 
away any plastic between adjacent holes 
so that the cutout section can be re­
moved.

Then using a fine-cut file, enlarge the 
hole so that there is a gap on all sides 
of approximately 0.5mm between the 
edges of the cutout and the meter. This 
will allow some freedom of movement, 
and still give a neat appearance. Finally, 
drill the holes for the pushbutton, the 
indicating LED(s) and the access hole 
to the IR detector diode. To complete 
the job, apply some white press-on let­
tering to label the various functions, 
then apply a couple of coats of plastic 
lacquer to the surface of the box to pro­
tect the lettering.

Once the box is ready, fit - but don’t 
solder - the meter movement to the 
PCB. The board needs to have its cor­
ners trimmed at one end, as shown on 
the PCB pattern, to allow it to fit in 
place. By testing the fit before mount­
ing the components, everything can be 
trimmed beforehand.

Loading the PCB is relatively straight­
forward. Most of the components are 
under the meter movement, so obvi­
ously it should be fitted last. As usual, 
mount and solder the resistors, capaci­
tors and diodes first, taking care with 
the orientation of the diodes and the 
electrolytic capacitors. The IR detecting 
diode DI mounts behind C2, and is ar­
ranged so that when its leads are bent 
at a right angle, the diode sits over the 

top of C2, facing the hole in the box.
The specified transformer will only fit 

properly one way on the PCB, as the 
pins on either side are offset from the 
centre. However, if you are in doubt, 
the transformer is mounted so that the 
winding with the least number of turns 
(the primary) is driven by QI. The easi­
est way to check this is to measure the 
resistance of each winding, taking that 
winding with the lowest resistance as 
the primary. The specified transformer 
has a DC resistance of around 0.5 ohms 
for the primary and 2 ohms for the sec­
ondary.

The transformer is positioned on the 
PCB with the primary (least resistance) 
nearest the end of the PCB, and the 
secondary towards the centre of the 
board. Holes are also provided to solder 
the case of the transformer to the PCB, 
to give maximum support and to earth 
the case.

The transistors and the IC can now be 
fitted. A socket was used for the IC in 
the prototype, although this is not es­
sential. It then remains to attach the pe­
ripheral components, including the bat­
tery clip and the piezo speaker. The 
speaker wires need only be around 
80mm long, as the speaker fits inside 
the case - being held in place by ap­
propriately placed foam or polystyrene. 
As the speaker is polarised, make sure 
it is correctly wired.

The wiring to the indicating LED(s) 
and the pushbutton is the last task, and 
is best performed before these compo­
nents are attached to the box. Note that 
all the common wires connect to the 
same point on the PCB.

If you intend fitting a piezo receiver 
for testing ultrasonic remote controls, 
you will need to place it and the two as­
sociated resistors off the PCB. Follow
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The PCB pattern is shown here full size for those wishing to make their own.

SEE IN THE DARK
with our

INFRARED NIGHT VIEWER

See EA MAY 1990: Plans for 
new housing included.

* PCB and components kit (tripler included) $59.95
* Case Kit $27.00 (no lenses)
* New Infrared Image Tubes at approx. $200 $400
* Other lower priced tubes may be available: P.O.A.

BARGAIN PRICED LASERS!

Complete 240V Laser Kit 
(EA July 1990).
With 0.5-0.8mW Tube 
.........................$239.90

With 3-4mW Tube 
.........................$349.50

CURRENTLY WE ARE OFFERING THIS KIT WITH A 
1-1.5mW TUBE FOR THE INCREDIBLY LOW PRICE

the circuit diagram for details, and 
mount R26 on the terminals of the re­
ceiving element. The connecting pin at­
tached to the case of the receiver should 
be connected to the common terminal 
of the PCB, along with the other wires 
already sharing this terminal. Keep the 
wiring to the receiving element as short 
as possible, as the sensitivity of the cir­
cuit may cause oscillation under certain 
circumstances.

Finally check over the job for any sol­
dering or component mounting errors, 
then fit and solder the meter movement 
in place.
Testing

Once you are sure that all is finished, 
attach a 9V battery to the battery clip 
and press the pushbutton. The power- 
on indicating LED should light, and the 
battery voltage indicating meter should 
show approximately OdB, or just below 
the red section on the scale.

Then, using any infrared remote con­
trol transmitter, press one of its buttons 
and point the transmitter at the IR de­
tector on the PCB. If the tester is work­
ing correctly, the speaker should sound, 
the power-on/signal LED should glow 
more brightly and the signal meter 
should show an indication. The degree 
of deflection will depend on the 
strength of the signal from the transmit­
ter, and a typical unit will give an indi­
cation of around OdB on the meter.

The tester should respond to a trans­
mitter held up to 200mm or so from the 
IR detecting diode, although this will 
also depend on the output level of the 
transmitting unit. We were unable to 
fully test the ultrasonic option, due to 
the lack of a suitable transmitter, but 
the tests we were able to do suggest 
that the signal strength indication may 

not be as strong as that from an infra­
red type.

By now, the timer should have turned 
the power off, and if you think the time 
allowed is insufficient, change the 
values of either R23 or C14. The proto­
type gave a time delay of approximately 
two minutes, which is really all you 
need for test purposes, if you want total 
control, fit a toggle switch in place of 
the pushbutton. Just remember to turn 
it off after use!
Final assembly

If everything works correctly, the 
whole unit can now be assembled. 
Otherwise, start checking with a voltme­
ter and a 'scope to remedy any prob­
lems. As a guide, a signal like that 
shown in Fig.1 should be visible at the 
collectors of Ol and Q2, and at pin 3 of 
IC1. Note that the meter movement 
must be connected for the data to ap­
pear at pin 3 of IC 1 and for the speaker 
to sound.

The LED can be either glued in place 
or held by spot melting the plastic 
around the hole holding the LED. Then 
with the pushbutton and the LED 
firmly in place, fit the PCB assembly 
into the box. The battery and the 
speaker are then arranged next to the 
PCB. To hold everything in place, use 
small blocks of foam between the PCB 
and the lid of the box. It all fits, but 
only just.

There is no need to fit an infrared fil­
ter, but make sure the IR detecting 
diode is central to the hole in box. To 
increase the sound output from the 
speaker, drill a pattern of holes on the 
lid of the box, above the speaker ele­
ment. And that’s it - a neat and very 
useful item of test equipment in these 
days of the remote control.

OF ONLY $269.90
TUBE ONLY: Simply subtract $110.00 from the 
above prices.
KIT ONLY: $120.00

A DC power supply kit for HeNe laser tubes will be 
available at a cost of under $100.00.

LASER DIODES

Low voltage operation: for 
communications, security, simple 
laser pointers, etc, etc. 5mW, 
infrared diode with collimator 
lens assembly.
780nm (barely visible) . ... 
Visible laser diodes

................$89.00
P.O.A. (expensive)

A combined power supply and digital switch kit for 
laser diodes is available for under................$30.00

JUST SEND US AN SAE AND WE WILL SEND YOU A 
COMPLETE LISTING ON OUR LASER TUBES, LASER 
DIODES AND ACCESSORIES: AT INCREDIBLE PRICES.

CHECK OUT THESE VERY SPECIAL
PRICES ON SOME STOCK AND LIMITED
STOCK ITEMS:

PIN Diodes .........................................
Very Fast Detectors For Lasers Etc 
Large IR Detector Diodes.............  
Lenses For Detector Diodes ......... 
Mirrors For Deflecting Laser Beams 
X-Y Scanners For Laser Beams 
Photomultiplier Tubes ....................

$19.00

.........$3.50

.........$4.30

.........$4.20
$200.00
$199.00

OATLEY 
ELECTRONICS
PO BOX 89, OATLEY, NSW 2223 

Telephone: (02) 579 4985 
Fax No: (02) 570 7910

Certified p&p $4-$6 Aust: NZ add $2. 
Distributors: slightly higher prices may apply.

MELBOURNE:
Electronics World — (03) 723 3860
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Construction Project

IR Night Viewer :
the 'Pro' version
In the May 1990 issue, we presented an infra-red night viewer that has since proven to be very 
popular with constructors. In this follow-up article we describe how to build a better case and 
lens system, which combined with the fully proven electronics makes this project a truly 
professional article. As well, we answer a few questions that readers have posed about this 
project.

by PETER PHILLIPS and RON EDWARDS

The development of the IR viewer, 
described in the May 1990 edition of 
EA, required a circuit able to deliver 
high DC voltages with good regulation 
from a 9 V battery. This was a difficult 
task, which left little time for the devel­
opment of a professional quality case 
and lens system. But since May, the re­
sponse to the project has been sufficient 
to warrant another look at the mechan­
ics of the project.

Although the case and lens system 
originally described is adequate, the 
bulkiness of the case and the simplicity 
of the lens are limitations that detract 
from the appearance and quality of the 
project. Also, many readers have won­
dered what the viewer screen actually 
shows. Perhaps our description was 
inadequate, something we now hope to 
remedy.

As our lead picture shows, the new 
case (which is fully described in this ar­
ticle) certainly looks the part. In fact it 
is hard to believe it is homemade. Con­
trast this case with the old design, and 
you can see why we are so excited; it 
certainly demonstrates how a few com­
monly available bits and pieces can be 
used to good effect. Add to this an im­
proved lens system, which is also de­
scribed, and the end result puts the 
whole project into the ‘professional’ 
league.

Before describing the new case and 
lens system, first an answer to the com­
monly asked question concerning the 
type of display shown on the screen of 
the IR viewer tube. The photo of Fig.l 
is an actual shot taken of the screen 

while the viewer was pointed at a book­
case in the corner of a darkened room. 
As you can see, the image on the screen 
is rather like that of a small TV tube.

The detail depends on how well 
everything is focused, and as the photo 
shows, excellent results are possible. 
Unfortunately, some of the resolution 
of the original photo has been lost in 
the process of reproducing it in the 
magazine, but the end result still shows 
the type of image displayed by the tube. 
Quite simply, you see a full picture, not 
some sort of outline or hazy glow.

The new case
The new case is constructed with 

65mm PVC tubing, matching joiners 
and end caps. These are all available 

It’s hard to believe, but this all new case for the infrared night viewer is home 
made. Add a 35mm telephoto lens to the case and the result is a truly 
professional piece of equipment.

from plumbing suppliers or larger hard­
ware shops. There are two types of end 
caps available, and the grey coloured 
caps are recommended instead of the 
thinner black types. If you don’t wish to 
source these items, Oatley Electronics, 
the designers of the original project are 
planning to stock a kit of parts for the 
case, at an approximate cost of $27.

After construction, the assembly is 
sprayed with a black enamel paint, giv­
ing a final result that is not far short of 
excellent. As the photos show, a single 
handle was fitted to the case, but we 
suggest fitting two handles attached to 
the gussets described as parts L and M 
in Fig.2. This will allow for left- or 
right-handed use, and the infrared torch 
can be attached to the unused handle.
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Fig.1: This photo was taken by plac­
ing a camera close to the unmagni­
fied screen of the IR image tube. The 
room was darkened considerably, but 
the display is quite clear and well de­
fined. In absolute dark, the display is 
similar to this photo, although an in­
frared torch is required to light up 
the area being viewed.

This photo shows Branco Justic from Oatley Electronics, looking justifiably 
pleased with the results of the new case.

Fig.2: This diagram shows the case assembly and how to fit the electronics 
inside it. Refer to the parts list for details of each section.
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IR Night Viewer
Construction is mainly a matter of fol­

lowing the diagram of Fig.2. The proce­
dure to construct the case is basically as 
follows:
1. Cut the 65mm PVC tube into the 

four specified lengths (parts B. D, F 
and J).

2. Slice three C section strips, two as 
connecting pieces between barrels 
(parts L and M) and one as a spacer 
between barrels (part H).

3. Cut 8mm off the end of one joiner 
(part C).

4. Cut a hole in one end cap for the 
lens at the viewing end. (54mm for 
K-Mart lens).

5. Cut a 45mm hole in another end 
cap with three notches to 48mm to 
suit a camera lens.

6. Drill a hole for the power switch in 
another end cap.

7. File or cut relief slots for wires in 
tube of part D and joiner (part C) 
to suit the IR tube being used.

When all the pieces are cut, assembly 
can be done in the following way: 
1. Glue (with clear PVC conduit glue) 

part H (spacer) to part J (tubing 
holding electronics). Position part
H at least 25mm in from the end of 5. 
part J.

2. File or sand the joiners to remove 6.

any external ridges and glue part C 
(joiner with 8mm section cut off) to 
part H.

3. Attach handles to parts L and M 
(gussets between barrels) using 
washers as spacers.

4. Glue the gussets (parts L a id M) to 
part J (tube containing electronics) 
and part C (front joiner of barrel 
holding the IR tube), but don’t glue 
to part E (rear joiner).
Drill hole for wires between the 
barrels as shown in Fig.2.
Sand and spray paint each part as

This view shows how the PCB fits into one barrel of the case and the type of 
cutout required for a camera lens in the end cap of the other barrel. As 
described in the article, a second handle is recommended to which the 
infrared torch can be attached.

As shown in this photo, both barrels are joined with a gusset to which a 
handle is attached. All end caps are a press fit only to allow disassembly.

required. (We used ‘Fiddly Bits’ 
low-gloss black enamel).

Once the paint is dry, the electronics 
can be fitted as shown in Fig.2. To 
allow it all to fit, cut the board as de­
scribed in the original article and fold 
the two PCB sections to form a sand­
wich, with a piece of polystyrene foam 
in between each board. Now attach the 
ground wire to the cathode end of the 
IR tube (front of IR tube) and carefully 
slide the tube of part B (65mm length) 
over the IR tube. File a relief slot in 
this tube if necessary. Next fit this as­
sembly into the joiner of part C, again 
filing any necessary reliefs for the wire.

The rest of the assembly is fairly ob­
vious. The front end caps can be fitted 
to both barrels, although they are not 
glued in place to allow disassembly if 
necessary. The EHT and focus wires to 
the IR tube will need to be attached be­
fore fitting the rear end caps, again 
without using glue. We also fabricated a 
cone between the screen of the IR tube 
and the magnifying glass, to hide the 
wires.

The lens
As the photos show, a 35mm lens 

from a single lens reflex (SLR) camera 
has been fitted to the front of the case, 
replacing the magnifying glass described 
previously. This gave a significant im­
provement, and the aperture of the lens 
provides an adjustment for the light 
level reaching the IR tube. This is use­
ful in conditions where the ambient 
light causes overload of the IR tube.

The lens we used had a focal length 
of 45mm, requiring it to be mounted so 
that the distance between the actual 
lens and the face of the tube was 45mm. 
Any lens can be used, providing it is 
spaced from the front of the tube by its
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focal length. In case you aren’t sure, 
Fig.3 shows how to measure the focal 
length of a lens.

The infra-red torch
The original article described how to 

make an infrared torch using a conven­
tional D-cell type torch. As shown in 
the photos, a smaller type of torch has 
been fitted to the case. As already de­
scribed, the torch can be attached to 
one of the handles using rubber bands. 
Most electronic parts suppliers stock 
these types of torches.

Technical update
As mentioned in the original article, 

different types of IR image tubes can be 

Fig.3: To measure the focal length of a lens, move the screen displaying the 
projected image to obtain a sharp picture. The focal length is the distance 
between the screen and the lens face.

The Philips IR image tube is a neat fit, as this photo shows. A relief slot cut 
inside the case is required to accommodate the cathode lead which connects 
to the other end of the tube.

used. Oatley Electronics is sourcing 
tubes as they become available, includ­
ing some made by ITT. One version 
doesn’t require a focus lead, as the tube 
is self-focusing, while another has leads 
already attached to the tube. Oatley 
Electronics includes relevant details 
about the tube supplied with a kit.

Another minor change is a different 
tripler to that described originally. The 
new tripler completely removes any 
shimmering of the image, and requires 
an extra connection (to ground) as it 
contains the high voltage filter capacitor 
previously fitted to the PCB.

Our warning about X-ray emission 
was probably unnecessary, as the tubes 

being supplied all work at less than the 
25kV level necessary to produce X-rays. 
Early model IR tubes required this type 
of voltage, prompting our warning in 
the first place.

And finally, the PCB has been 
changed to allow each focus resistor to 
be mounted singly, rather than as a 
series string. So all in all, the night 
viewer has undergone a few electrical 
changes, but has been reborn mechani­
cally. A marvellous project that’s now 
even better! ©

PARTS LIST: CASE
A End cap for 65mm tubing 

with cutout to suit camera 
lens.

B 50mm length of 65mm dia 
PVC tubing. Make longer to 
suit focal length of lens.

C Joiner for 65mm tubing. If 
focal length of lens is less 
than 53mm, shorten the 
joiner by 8mm at one end.

D 60mm length of 65mm dia 
plastic tube. A relief groove 
may need to be filed to 
accommodate the cathode 
lead.

E Joiner for 65mm tube.
F 55mm length of 65mm tube. 

For greaterunagnification of 
the viewer screen, this tube 
can be up to 85mm long. If 
so, increase the length of 
section J accordingly.

G End cap for 65mm tube 
with cutout for magnifying 
lens. A suitable lens can be 
purchased from K Mart or 
most stationary suppliers.

H 85mm long by 12mm wide 
section of 65mm tubing as a 
spacer between each barrel.

I End cap for 65mm tubing.
J 185mm length of 65mm tub­

ing. Refer to description of 
section F.

K End cap for 65mm tube with 
hole drilled for power switch.

L,M Gussets sliced from a length 
of 65mm tube, cut to a 
length of 130mm by 42mm 
wide. These are used to join 
both barrels of the case.

Kits of parts for the case are 
available from:
Oatley Electronics 
5 Lansdowne Parade, 
Oatley West, NSW 2223. 
Phone (02) 579 4985
Postal address (mail orders): 
PO Box 89, Oatley West NSW 2223.
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088 335757 TOLL FREE MAIL ORDER HOTLINEFOR CREDIT CARD ORDERS!
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10 AMP CAR 

NOISE 
SUPPRESSOR 

Heavy duty automotive 
electrical noise filter. 

Reduces alternator 
whine and impulse noise. 
Will take up to 40 amps. 
Used for stereos, and 

equalisers, CB's, etc.
A12102-. .$19.95

AN EXTRA

5% OFF
ALL OUR 
SYDNEY 
STORE'S

PRICES ON
TUESDAY

(SIMPLY BUNG THIS *D IN WITH YOU) 

74 PARRAMATTA RD, 
STANMORE. 2048.

(02) 519 3134

APPLE* COMPATIBLE 
SLIMLINE DISK DRIVE

Compatible with Apple 2 ♦
Cat X19901 Only $159

FREE PACK OF S/S DISKS 
WITH EACH DRIVE!

APPLE* IIC COMPATIBLE 
DISK DRIVE 

(including cable only $169 
FREE PACK OF S/S DISKS 

WITH EACH DRIVE!

POSTCARD 

DIAGNOSTIC 

Pinpointing component 
problems in IBM* competlble
motherboards can take houra. 
Uaually the whole system hss to 
be working to Isolate the 
troubled area. But not so with 
the new Postcard Diagnostic 
Module. So no other cards are 
neceasary to test a bare 
mothertx>ard.
"It now only takes seconds." 
Simplified debugging for: 
* Field service- for on-site 

repairs or maintenance* 
depot work

• Manufacturing teat- for burn 
In teat flaws and to do 
quality control

• Inspection- Postcard simp­
lifies Incoming and outgoing 
teat processes on stend

XI8048..................................$849

386SX 16MHz MOTHERBOARD

I • Processor . 80386SX-16MHz 
1(0/1 wslt state)

• Co-processor :80387SX-16

I (optional)
• CHIPS & TECH NEAT chipsets 1« (SMT) Surface Mount
Technology for chipsets &

I CPU
* Supports up to 2MB on boerd, 

■ (Sixteen 44256 snd Eight
41256 sockets)

I - Three 8 BIT slots
* Five 16 BIT slots

_ • Memory Expansion Slot
I • Options! 2-8MB memory card

10 MHz XT* TURBO 

MOTHERBOARD 

Increase the performance of you 
sluggish XT* approxlmstely four 
times with this super fast 
motherboard.
* 8088-2 running at 10 MHz, no 
wait atate

• Turbo/ Normal selectable
• 640K
• 8 Expanaion slots
* 4 Channel DMA
• Keyboard port
Excluding RAM 
X18032........................... $149

Including RAM 

X18033...........................$295
BABY AT* 

MOTHERBOARD 

(WITHOUT MEMORY) 
• 6/12 MHz system clock with 
zero wslt state. 12 MHz, 1 wait 
state

« 80286-12 Microprocessor
* Hardware and software 
switchable

• Socket for 80287 numeric data 
co-processor

* 64K ROM 
« Phoenix BIOS or Awsrd
• 8 Expansion slots 
Excluding Ram
X18202.

■ Supports LOTUS-INTEL- 
MICROSOFT (LIM) Expanded 
Memory Spec. (EMS) version 
4.0

« Supports Page Interleeve 
Mode using 100NS DRAM

• BIOS: AMI or PHOENIX
• Turbo Light snd Hsrdwsre 

Reset connector
* Keyboard or Hardware Reset 
connector

• Power Good Slgnel on boerd 
* Baby aize main board

v PRICE BREAKTHROUGH
X18094. ...$795

386 MAIN BOARD

* Intel 80386 CPU (20 MHz)
• Socket for 80387 Meth co­

processor
* 32 bit Memory BUS ayatem
* Built-In speaker attachment
• Battery backup for CMOS 
configuration table and real 
time clock

« Keyboard controller end 
attachment

. 7 Channel DMA
• 16 Level Interrupts
• 3 Programmable timers
• 8 System expsnsion I/O slots: 

5 with s 36 pin and a 62 pin 
expanaion slots / 2 with only 
the 62 pin expansion slot /1 
with two 62 pin expansion 
slots (32 bit BUS)

Without RAM

X18103.......................... $1,195

Including 2 M/Byte RAM 

X18107.......................... $1,625

$375
Including 2M/Byte Ram
X18201 $795

20 M BYTE HARD DISK
• Drive with controller cord, IBM* 
compatible. 3 month warranty

X20010........... only $399 
40 M/BYTE VOICE COIL

HARD DISK
• IBM* compatible. 28 msec 
access. 3 month wsrrsnty

With controller.. $795 
80 M/BYTE VOICE COIL 

HARD DISK
• IBM* compstible. 25 msec 
access. 3 month warranty

Without controller. $1.295 
330 M BYTE VOICE
COIL HARD DISK

• IBM* compatible. 18 msec 
access. ESDI, 3 month wsrrsnty 
Without controller. $2,495

286 NEAT MOTHERBOARD

« Processor: 80286-12, -16MHz 
or -20MHz (0/1 wait state)

« Co-processor: 80287 
(optional)

• CHIPS & TECH NEAT chlpaets
• 1-4MB dual RAM aocket
« 1-4MB module RAM socket on 

board
* 640KB-384KB memory 
relocetlon

* Three 8 BIT expenalon slots
* Five 16 BIT expansion slots
« Memory expension to 8MB

. Supports EMS 4.0
* Psge Interleave Technology
• BIOS: AMI or PHOENIX
* Herdware and keyboard 
switchable Clock Speed

* LED speed display
• Power Good Signal on board
« Baby size main board
• 16MHz

X18090..............................$595

• 20MHz
X18092..............................$795

$ SAVE SAVE SAVE $ 
HARD DISK 

SCOOP PURCHASE

20 MEG HARD DISKWITHOUT 
CONTROLLER............. $299
20 MEG HARD DISKWITH 

CONTROLLER..............$399
40 MEG HARD DISK 

28ms ACCESS WITH IDE/FDD 
CONTROLLER......... $599

JUST ARRIVED^
AGILER Ä 
SCANNER
Just arrived! The Agller Scanner, gives you a 

professional touch to your printed material. Save time 

wasted by pasting up artwork. With the Agller Scanner 

all your images are on the computer. Algler's self­

developed OCR (Optical Character Recognition) 

software allows you to compile Information from 

newspapers / magazines, books..etc. The data 

captured can be used by word processing,data-base, 

desktop publishing and other applications. In addition, 

Agller Reader can handle English, German and French 

SPECIFICATIONS:

Scanning System: Manual 

Reading Width: 105mm+3% 

Resolution: 400 DPI standard mode 300/200/100 DPI 

thinning mode.

Mode selection : Black and white tone, halftone is 

selected by operating the mode 

selctor switch

Graduations : 32 graduations

Density: Can be adjusted by the density

control VR

...................................................................$410

GENDER CHANGERS

RS232 GENDER 
CHANGERS

• Saves modifying or replacing 
non mating RS232 cables

• All 25 pins wired straight through
Cai X15650 Male to Male
Cat X15651 Male to Female
Cat x 15652 Female to Female

$8.95

CENTRONICS GENDER 
CHANGERS

• Female to Female
• Saves modifying or replacing 
non mating Centronics cables 
• All 36 pins wired straight through
Cat X15663 Male to Male
Cat X15661 Male to Female
Cat X15664 Female to Female

$19.95
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,♦ OUR PRICES ARE *
* OFF THE PLANET!

For quality and a great price this EGA video card is 
the cheapest in the world. Using the most 
advanced paradise chip technology, it provides 
reliability and maximum performance.

FEATURES INCLUDE:
Full compatibility with XT, AT, 386
Full 256K display memory
Completely backward comp, with CGA, MDA, and 

Hercules with intelligent switching software.
480 line extended EGA mode.

ONLY..... $139

THE CHEAPEST XT TURBO 
MOTHERBOARD IN THE 

SOLAR SYSTEM

| The new Z-MX Super 
3 mouse 2 allows you 
I to get the most out of 

your computer end 
enhance your productivity. 
It gives you the sbility 
to expand the versltility 
of your computer through 
the use of graghlc 

I software auch as psint, 
drsw snd CAD progrsms. 
The super mouse 2 allows 
youto run progrsms like 
GEM end Windows which 
makes si operstlons of the 
computer essier snd faster. 
Many poputarSpreadsheets, 
databases, word processors 
snd other programs can 
also be worked with the 
Super Mouse 2.
• 100% Microsoft Compatible 
• IBM or APPLE Family 

Computer Compatible.
• Free Software with Pop-up 

Menus
• Life time Warranty 
Alao supplied with the 
Super Bus Mouse 2 
sre 2 FREE Telepelnt disks 
which allows the user to 
perform high resolution 
graphics with the mouse.
X19951_ .$119

MICE
This mighty little XT motherboard has 8 

expansion slotsand uses 5 low costing 1MB 
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"

MEMORY 
SIZE D RAM

128K bytes 
256K bytes 
384K bytes 
512K bytes 
640K bytes

424256 x 1
424256 X 2 ▼

424256 x 3
424256 x 4 or 421000 x 4 
424256x5 or 421000x4 
+ 424256 x1 *

QUICK MOUSE
I Auto selection and auto 
i transfer between mouse 
j system, PC mouse mode 
I and Microsoft serial 
j mouse mode.
I Microsoft serial mouse 

and mouse system 
compatible.

! Super high tracking 
speed: 600mm/ sec 

Super high resolution: 
200 d.p.i (0.12mm/dot) 

Silicon rubber coated bal 
Optical rotary encoder

X19952. $89.00

CAT.....X18037 /

A BARGAIN AT ONLY $89.00
FOR A LIMITED TIME SO BE QUICK

INSIDE THE IBM PC
The widely acclaimed 
guide to the IBM PC's

THE WORLDS FASTEST XT TURBO 
31 MHz XT MOTHERBOA 

We are offering to you the FASTEST XT 
on this Planet. It features 31 MHz 

compared to 4.77MHz on the standard XT. 
The board is fully XT compatible and runs 

| with all standard XT cards. Speed is switchable 
between standard 4.77MHz and turbo speed.. 
Up to 1 MB of RAM can be fitted on board , 
For even faster operation the memory above 
640K can be used as "shadow" RAM for speeding 
up BIOS operations or as a RAM disk. 

The board provides software selection of wait- state 

X18036.. .$199
PERFORMANCE

X18036 
IBM XT
IBM PS2 MODEL 30
10 MHz XT
IBM AT

INDEX NORTON S SI, V- 4.0________ 
1 I 2 I 3 |4 I 5 I 6 I 7 I 8 I 9 |io| 11

NEW XT/ AT GAMES CARD 
PC games card for AT. 
Switchable with: 
"UP" for XT 
"MIDDLE" disabled 
"DOWN" for AT 
Comes with 1 games port 
and is designed for AT systems 
uses 74F244 Chip. X18016........ $29.50

WITTY MOUSE 
3 button user definable 
Silicon coated steel ball 

High resolution movement 
Size: 116 X 66 X 34mm 
Mouse driven software 
included, allowing you to 
install with all popular 

\ software packages. Also 
T included is the handy 
/ pop up menu 

softwarethat allows the 
user to intergrate the 
mouse with the 
keyboard, DOS & other 
popular packages.

X19950..............$69.00

’ PLEASE CALL IN 
FOR YOUR FREE 

100 PAGE 
CATALOGUE !!

MAIL ORDER HOTLINE

CHEAP HARD DISK 
SYSTEMS

20 MEG XT 20 MEG HD
MINI CASE & P.S 
101 KEYBOARD 
FDC/ HD CARD

1 M RAM 
G 7 CARD
1.2M FDD 
12M MB

20 MEG AT
MINI CASE & P.S 
101 KEYBOARD ¿ 
FDC/ HD CARD / 
20M HD /

640K RAM 
G 7 CARD 
360K FDD

$995

EGA 20 MEG AT
MINI CASE & P.S 
101 KEYBOARD 
FDC/ HD CARD 
20M HD

12M MB 
1M RAM 
EGA CARD 
1.2M FDD

VGA 20 MEG AT
20 MEG HD MINI CASE & P.S
1MRAM 101 KEYBOARD
VGA256KCARD FDC/ HD CARD f
1.2M FDD 12MMB

$1,395

$1,295

MONITOR EXTRA

ROD IRVING ELECTRONICS
MELBOURNE: 48 A’BECKETT ST. CITY.
NORTHCOTE: 425 HIGH ST. NORTHCOTE. 
SYDNEY: 74 PARRAMATTA RD. STANMORE. 
MAIL ORDER: 56 RENVER RD. CLAYTON

PH: (03) 663 6151
PH: (03) 489 8866
PH: (02) 519 3134
PH: (03) 543 2166

AU sales tax exempt orders 6 wholesale inquires to HATIINP- nno on c7C7r
RITRONICS V7HOLESALE 56 Renver Rd. Clayton HU I LINE. 008 33 5757
Errors & Ommisions Excepted iff.' ; •' .... •
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Information centre
Conducted by Peter Phillips

Projects and puzzles revisited
Project modification seems to be the main thrust this month, 
in which constructors describe solutions to fixing a bug or two 
in a range of projects from past years. As well, we revisit the 
May ‘What??’ question and extract some technical interest 
from a letter published last month.

Projects are often the main reason 
readers buy an electronics magazine, 
possibly for the challenge of their con­
struction, but also for their cost effec­
tiveness. We get a lot of letters about 
projects, and these pages provide the 
means of airing problems and (hopeful­
ly) the solutions. Project presentation is 
also a topic of interest, and the follow­
ing letter offers an opinion that supports 
our philosophy on how to describe a 
project.
■ / have copies of EA dating back 
nearly 30 years, and I have enjoyed con­
structing many projects over this time. 
But the thing I most enjoy is the back­
ground explanations you provide for a 
project. I abandoned a competing maga­
zine after finding it provided virtually no 
background theory, just a sort of ‘solder 
all these parts onto this PCB and put 
them in a box’ approach. Keep up the 
good work! (R.G., Gerringong NSW).

We couldn’t agree more, as theory 
sweetened with a useful project is surely 
a good means of learning about elec­
tronics. It’s also a good way of discuss­
ing details that would be lost in a text­
book or a feature article. Of course, oc­
casionally we hear of readers who are 
only interested in the nitty gritty of 
building the project, but most readers 
seem to prefer the full thing, as R.G.’s 
letter shows. This correspondent has 
also supplied some useful information 
on a project that has enjoyed a degree 
of popularity over the years, and has 
even sent me a rather neat computer 
program. First the project...

Electric fence mods
Some more input re the Electric Fence 

unit described in EA December 1985.

This project has a 12V DC-DC inverter 
wound on a Philips FX2240 pot core, 
and various readers have described their 
troubles with the driver transistors failing 
in this circuit. It happened to my unit 
twice, and I eventually traced the prob­
lem to the pot core. Although I pur­
chased the core, mounting clips and bob­
bin from the same supplier, I found that 
the bobbin was too thick to allow the 
core sections to meet, even when firmly 
pressed together. Replacing the bobbin 
with a slightly smaller one solved the 
problem — but, as it turned out, only for 
a week or so.

It was then that I discovered that the 
unit was delivering a spark well over 
25mm long, and not having the time to 
investigate, I left it running in the inter­
ests of keeping my wife’s garden free 
from roaming cows. The next time I 
checked there was no spark - only a 
burnt out coil, two open circuit driver 
transistors and a charred PCB.

After rewinding the coil (again!), I 
found that the spark was still excessive 
and that the dump capacitor was being 
charged to over 800V. No wonder it 
gave such a huge spark, as the circuit 
should regulate to around 280V. I even­
tually traced the problem to an open cir­
cuited 10M resistor in the feedback net­
work, which when replaced, restored the 
unit to correct operation. I decided to 
use two 5M 1 watt resistors instead of the 
specified 10M 1I2W type, as it seems this 
rating is inadequate for the job. So far 
all is well, although a colony of black 
ants taking up residence on the PCB has 
since caused another failure.

In all fairness, the designer could not 
have foreseen either the ant or ill fitting 
bobbin problems. But the underrated 
resistor might have been anticipated. If 

only our fore-sight was as keen as our 
hind-sight. (R.G., Gerringong NSW).

And some Fourier
But R.G. sent two letters, the second 

including the bouquet about our project 
presentation and a program for an 
Apple computer that demonstrates 
Fourier analysis. The program uses 
graphics to show the effect of adding a 
number of odd harmonic sinewaves to 
the fundamental, in which a square 
wave results if sufficient harmonics are 
added.

The program is written in Applesoft 
Basic, and if any readers want a copy, 
please send a blank disk, and I will 
copy it for you. (Yes, I still keep my 
Apple computer warmed up, although 
perhaps not as hot as the IBM these 
days). And now we revisit the May 
teaser.

Thevenin and
May’s What??

The What?? question posed in May 
by Jack Middlehurst has drawn a few 
letters, with quite a few writers suggest­
ing that the current in the 6-ohm resis­
tor is 1 amp (assuming no internal 
resistance for the batteries). The logical 
(but erroneous) conclusion being made 
in some cases is that the current is 
therefore 0.5A per battery. I’ll get back 
to that one, but first let’s correct a cou­
ple of errors - one typographical and 
the other mathematical.

As one correspondent identified, the 
answers for the individual currents 
should have read 0.4762A, not 0.4672A. 
But, as several letters pointed out, the 
answer provided is incorrect anyway - 
typo or not. The correct answer is 
0.4958A per battery. Perhaps the easiest 
way to show why is with the following 
letter, which also starts with a statement 
I disagree with:

It is perfectly valid to neglect the 
source resistance in a textbook type 
problem. On this basis, your poser in 
May can be solved by inspection, since 
El and E2 are effectively in parallel giv­
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ing a current through the load of I A.
However, I am surprised you did not 

invoke our old friend Thevenin to assist 
with the answer presented in June. As a 
gentle reminder to readers, Thevenin's 
theorem can be resolved into a simple 
series configuration using the following 
steps:
I. Remove the load (RI).
2. Calculate the open circuit 

voltage (V).
3. Calculate circuit resistance ‘looking 

into' the open circuit load terminals 
with all voltage sources replaced with 
short circuits.

4. Redraw the circuit as a series config­
uration with the load resistor 
replaced.

5. The load current equals V/Rl.
For the circuit shown in June, the an-

swer is 0.992A. (W.M., Chatswood

The Thevenin equivalent circuit is 
shown in Fig.l, which makes it all seem 
very simple. Other readers also came up 
with 0.992A as the total current, giving 
496mA per battery. 1 checked this out 
using the equations provided by the 
contributor of the problem, and sure 
enough, the answers given were incor­
rect. I'm glad I'm not the only one who 
gets solutions wrong!

Now back to the point about having 
voltage sources with no internal resist­
ance. True, the load current will be IA, 
as Ohm's law predicts. But, if you read 
the original question it was stated that 
the individual currents arc not 0.5A.

To explain why, assume you connect 
one 6V battery (with no internal resist­
ance) across the 6 ohm load. OK, 1 
amp of current will flow. Now get the 
other 6V battery, again with no internal 
resistance and connect it across the load 
- which is still connected across battery 
number 1.

There is no way you can determine 
how the current will be shared. Cer­
tainly the total will still be I A, but the 
proportions are impossible to figure 
without introducing some value of scries 
resistance for each voltage source. The 
basic principle of making parallel tran­
sistors equally share a load current is to 
introduce a series resistor in each paral­
lel path. As the question asked for the 

individual currents, some value of series 
resistance must be present. Hence the 
statement that the load current is not 
IA.

On this basis, the opening paragraph 
of the letter by W.M. is therefore incor­
rect. You cannot assume a zero source 
resistance, as an infinite range of an­
swers is possible. And in an imperfect 
world, the notion of zero resistance is 
still a scientific dream anyway. Again 
my thanks to Jack Middlehurst for this 
question, as it was obviously tried by 
many readers.

Digital cap meter
One of the more popular projects 

produced by EA is the venerable digital 
capacitance meter, originally presented 
in March 1980. Since that time errata 
and extra notes have been published to 
solve the various problems inherent in 
the design. The following letter will 
therefore be of interest to anyone who 
has built this project, as the writer has 
spent a lot of time tracking down and 
solving some of the remaining prob­
lems:

Some years ago, I built the EA digital 
capacitance meter, and I recently decided 
to incorporate all the available errata to 
bring it up to scratch. My aim was to 
stabilise the display against jitter; but 
after doing all the modifications suggest­
ed, I found the lower digit still remained 
unstable on the microfarad range. There 
were also a number of other problems, 
and after much experimenting, I have fi­
nally overcome most of these. Perhaps 
you may like to share my findings with 
your readers.

The first thing I decided to investigate 
was the jittery display on the microfarad 
range. I traced this problem using a 
’scope, and found that noise was present 
on pins 13 and 6 of IC2, perhaps due to 
either the 0.22uF capacitor or the diode. 
By connecting a lOpF capacitor between 
these pins and ground, the problem was 
solved. I also changed the 2.2M resistor 
to a 5M value, as this made the signal at 
these pins less prone to drift.

The modifications suggested changing 
the capacitor at pin 8 of lC3c from a 
2.2nF to a 6.8nF, but as this made cali­
bration of the pF range virtually impossi­
ble, I restored it to the original value of 
2.2nF. It was also recommended that the 
resistor at Sial be changed to a 3.3k, 
but as this gives VR2 less adjustment, I 
used a 1.5k instead.

I found that VR3 could not be ad­
justed far enough to get a calibrated 
reading of less than 40pF, suggesting the 
value of VR3 to be incorrect. Using a 

20k trim pot gave just enough range to 
get a calibrated reading of OpF.

It would also seem that the MC14584 
IC gives better results than a 74C14, as 
the latter gives a very ‘nervous’ display. 
In general, although the changes I’ve im­
plemented have improved things, the 
project is still not perfect. Perhaps you 
might consider developing another digital 
capacitance meter, but this time one that 
reads above 99uF. (B.C., McKinnon 
Vic).

Many thanks for these suggested im­
provements, B.C., which I’m sure will 
be tried by many readers. We haven’t 
got immediate plans for another similar 
project, mainly because commercial 
models are now so readily available. 
However, it’s one to look into for the 
future.

He did feel it!
Last month I printed a story called ‘I 

didn’t feel a thing’ that raised quite a 
giggle with staff at the magazine. Unfor­
tunately in condensing the original con­
tribution I got carried away with the hu­
mour, and forgot the real purpose of 
the story. As the contributor has since 
pointed out, the rewrite ‘had no techni­
cal interest’ and implied ‘that I’m a 
drunk on occasions’. As technical con­
tent is really the purpose of these pages, 
here’s the questions that should have 
been made more prominent:

Can you tell me if the secondary wind­
ing of a car ignition coil is returned to 
earth via to the terminal that goes to the 
contact breaker on the distributor. I rea­
son that it should, because this way the 
primary back-EMF adds lo the ‘spark’ 
voltage instead of subtracting from it. 
Also, do Old Timers' become inured to 
electrical stimulation and/or is alcohol an 
insulator? (D.L., TumMong NSW).

The Kettering ignition system is cer­
tainly one of the cleverest things, and I 
recall getting quite involved in its analy­
sis some years ago. I have never consid­
ered the aspect of the primary voltage 
adding or subtracting from the second­
ary voltage, but obviously, if there is a 
choice, then it should be additive.

I regard the secondary of the ignition 
coil as forming part of a resonant cir­
cuit, pulsed into oscillation every time 
the distributor points open. The capaci­
tance of the tuned circuit consists of the 
stray capacitances of the coil and the 
load connected to it. The load consists 
of the lead to the distributor cap, the 
cap itself and the spark plugs with their 
leads. I suggest there is probably an op­
timal value for the total stray capaci-
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tance, perhaps explaining why some 
cars run better with particular types of 
spark plug leads. The capacitor con­
nected across the points probably comes 
into this as well, although its effective 
capacitance is transformed by the turns 
ratio of the ignition coil.

However. I may be totally incorrect in 
this analysis, and if any automotive spe­
cialists would like to comment, be as­
sured I will try not to damage your 
reputation as 1 did inadvertently to 
D.L.

Now, regarding the other 
questions...well, 1 dunno. At least that's 
my story, as it leaves my age unknown 
and reputation intact!

SSB FM
The question of whether single side­

band FM is a technical possibility was 
recently asked, and a contributor has 
since sent me a most interesting article 
on the subject. The article, by Richard 
Slater was printed in the publication 
called HR (Ham Radio), in January 
1977.

According to Slater, the first patent 
for SSB FM was issued in September 
1962 to K.H. Powers from RCA, coin­
ciding with results described by E. Be- 
drosian in the November 1962 edition of 
Proceedings of the IRE. This makes it 
unclear who invented the system, al­
though others have since worked in the 
field. However, it seems to have died a 
natural death, as nothing much else has 
appeared on the subject since 1971.

There are numerous technical prob­
lems, including the design of a suitable 
receiver, but the unanswered question is 
one of bandwidth. It may seem that 
removing either the lower or upper 
sidebands will give a bandwidth require­
ment half that of a conventional FM sig­
nal. But according to some researchers, 
the bandwidth of SSB FM will be wider 
than normal FM if the modulation index 
exceeds three, although others suggest 
this only applies to narrow band SSB 
FM.

The other interesting point made by 
Slater is that an SSB FM signal needs to 
have both frequency and amplitude 
modulation, similar to an AM SSB sig­
nal.

So SSB FM is possible, although as 
Slater points out, it is an impracticable 
means of transmitting high fidelity 
sound. Rather, he suggests that ama­
teurs should examine narrow band SSB 

FM, as a conventional receiver can be 
used to detect it, with improved signal 
to noise ratio once the detection thresh­
old is reached.

Video converter
The following letter seeks advice on 

the complex issue of VGA (for IBM 
computers) and whether the TTL-Ana- 
log converter described in February 
1989 can be used to drive an RGB proj­
ector:

/ need to interface an IBM computer 
to a Sony video projector. It seems that 
the TTL-analog video converter pre­
sented in February 1989 will do the job 
if the RGB outputs are cranked down. 
The projector has RGB, sync and a 
separate composite video input. The 
video card I am using is capable of emu­
lating CGA, EGA, VGA and MGA in 
software, although for best resolution, it 
is preferable to use either CGA or.VGA.

Can you tell me if this project 'is'-suit­
able for my needs and in particular 
could I use the VGA output with this 
project? (M.C., Parkerville WA).

The IBM computer video standards 
are as complex as the innards of the 
computer itself. In the article describing 
the TTL-analog converter, I discussed 
the topic of CGA and EGA, deciding 
to leave VGA and Hercules (MGA or 
MDA) unmentioned as the VGA stand­
ard is not compatible with the interface, 
and Hercules is monochrome.

From what I can figure out from the 
limited information I have on the topic, 
the VGA standard uses three signals, 
red, blue and green, in which each sig­
nal has up to 64 levels. In other words, 
it is really an analog signal, similar to 
the standard used by Apple. Also, the 
horizontal frequency is 31.468kHz, 
which is twice the rate of CGA. The 
vertical frequency can also be either 
60Hz or 70Hz.

You mention that CGA is preferable, 
as it has ‘best resolution’. In fact, CGA 
has the worst resolution of all, but be­
cause it uses standard horizontal and 
vertical sync rates, it may be your only 
choice anyway. I would think that the 
scan rates for the video projector are 
the usual 15,750Hz and either 50Hz or 
60Hz, making EGA and Hercules in­
compatible.

So the interface driven with a CGA 
signal should be able to operate the 
projector, while VGA is definitely not 
suitable.

NOTES & ERRATA
Tester for Phone Answering Machines 
(May 1990): In the circuit schematic on 
page 97, the stepup transformer used to 
produce the ringing voltage should be 
labelled ‘M2851’. It is referred to cor­
rectly in both the text and the parts list.

Headlights and Parkers Alarm (ETI, 
July 1990): Series resistor R2 should 
have a power rating of at least 2 watts, 
as it will typically dissipate about 1.6W 
when the motor is running. For highest 
reliability a 5W unit is recommended.

Low Cost Crystal Frequency Calibrator 
(March 1990): IC4 is a 4518 device, as 
indicated on the PCB overlay and in the 
parts list. The circuit schematic incor­
rectly shows it as a 4815.

What??
The question this month was supplied 

by Mr Don Law, (a great source of 
teaser questions) who derived it from a 
time-distance problem posed by a 
homework question given to students at 
the local high school. The question, 
which may seem impossible at first 
glance, is shown in Fig.2.

The problem is to find the value of 
VI, given that V2 = VI + 31 volts, and 
the current in the second circuit equals I 
+ 0.25A. The supplied answer was se­
curely stapled together, with the chal­
lenge of ‘no peeking’. I didn’t, (truly) 
and I pass the challenge over to you. 
Yes, of course(?) I got the right answer!

Answer to last month’s 
What??

The answer to last month’s What?? is 
10M. You see, it doesn’t matter a hoot 
what the meter is reading, (that’s the 
‘red herring’), as the resistance of a 
voltmeter doesn’t vary unless the range 
is changed. To calculate the resistance 
of the voltmeter, that is, meter move­
ment plus series multiplier resistor, sim­
ply divide the full scale deflection 
(FSD) voltage by the FSD current. In 
this case it was 100V divided by lOuA, 
giving 10M. 0
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Amateur 
Radio News

DOD

Shanghai visit by 
lARC’s Sam Voron

In response to an invitation from the 
Shanghai Children’s Palace Amateur 
Radio Station BY4ALC, Sam Voron 
VK2BVS recently made a 14-day visit 
to Shanghai, PRC on behalf of the In­
ternational Amateur Radio Club. The 
Shanghai Children’s Palace (SCP) was 
set up in 1953, to provide a centre for 
after-school education and amateur club 
activities.

During the visit Mr Voron toured the 
SCP, met members of its amateur radio 
station and presented a lecture to 200 
regional disaster co-ordinators, on how 
amateur radio volunteers provide disas­
ter communications worldwide. He also 
gave lectures at the SCP to 50 teachers 
of amateur radio, about the formation 
of local, national and international com­
munications networks for disaster assist­
ance, and to around 300 students on the 
role of amateur radio volunteers during 
disasters.

In addition Mr Voron presented the 
SCP with a portable ‘Atlas’ battery-op­
erated HF transceiver for emergency 
use, and provided technical assistance 
by repairing transceivers at BY4ALC, 
at the Shanghai Radio Sport Associa­
tion’s station BY4AA, at BY4AOM (a 
station for amateur volunteers aged 70 
or more), and at BY4SZ, the Szu Zhou 
Radio Sport Association located about 
100km north of Shanghai.

WIA Bandplans 
available

A 38-page booklet has been published 
by the WIA, giving detailed bandplans 
for all Australian amateur service bands 
from 1.8MHz to 47GHz, together with 
an explanation of band planning and 

RADIO CLUBS - NEED PUBLICITY?
Australia has quite a few active radio clubs and societies, but many 

are well-kept secrets - perhaps due to lack of funds for publicising their 
activities. Electronics Australia is happy to help radio clubs and 
societies by publishing news of their activities in this column, free of 
charge. Simply send details to Jim Rowe, Managing Editor Electronics 
Australia, PO Box 227, Waterloo 2017.

O ® e

bandplan presentation. Cost of this new 
and handy publication is $2.80, includ­
ing handling and postage, and it’s only 
available from the WIA’s Executive of­
fice. Remittances, made out to ‘WIA’, 
should be sent to Bandplans, PO Box 
300, Caulfield South, 3162.

Apparently only a limited number 
were printed, however, so you may 
have to be quick in order to get one.

To allow amateurs to keep their 
booklet up to date as a reference, the 
WIA intends to issue update pages from 
time to time as required, for a small 
fee.

US amateur 
magazine closes

After over 20 years of publication, 
the US magazine Ham Radio has closed 
down. The final issue published was 
that for June 1990.

The magazine and its ‘Ham Radio 
Bookstore' were sold to the publisher of 
CQ magazine, and existing subscriptions 
to Ham Radio are being fulfilled by that 
magazine.

Active on 
1296MHz or higher?

The WIA’s WARC 92 Australian 
Preparatory Group representatives are 
compiling information on the use of the 
microwave bands (1296MHz and 
above), and are keen to hear from ama­
teurs working on these bands.

If you are active on these bands, 
please advise details to John Martin 
VK3ZJC, Chairman of FeTAC, at the 
WIA’s Executive office, c/o PO Box 
300, Caulfield South, 3162. A precis of 
the data collected will be published in 
Amateur Radio, when it has been col­
lated. ®

AMATEUR RADIO
Hobbyists communicating world 

wide using state-of-the-art 
electronics.

Have you just retired? 
Time on your hands? 

Interested in starting a 
new hobby?

Like to communicate around 
the world?

WHY NOT BECOME 
A RADIO AMATEUR?

Want to know more?
Join the WIA - 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, full of news of DX, clubs, 

satellites, technical articles 
and lots more.

Other WIA services include:
• A world wide 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 Government level

Learn more about the WIA and 
Amateur Radio

Forward this coupon, or write to: 
WIA EXECUTIVE OFFICE 
P.O. BOX 300 
CAULFIELD SOUTH 
VICTORIA 3162
Registered address: 3/105 Hawthorn Road 
Caulfield North, 3161
Please send a WIA information package to:

NAME:......................................... ...

ADDRESS:.......................................

......................... POSTCODE.............
E002A

"reader"info no” ”"
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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.

September 1940
6K7-GT released: The 6K7-GT is a 
new valve which merits special atten­
tion. It is electrically similar to type 
6K7-G except that the mutual conduct­
ance has been increased to 1600 mi­
cromhos under typical conditions (being 
in this respect similar to type 6U7-G) 
and that a slight modification has been 
made to the structure. In the 6K7-GT 
the internal screens are returned to the 
suppressor pin instead of to the cathode 
pin as in the 6K7-G. This change has 
been made in order to make the 6K7- 
GT more adaptable for special circuit 
requirements.

The 6K7-GT is particularly suitable 
for use in automobile or midget receiv­
ers and equally suitable for use in large 
receivers and may replace the 6U7-G.

Interesting actuality broadcasts: The 
most noticeable change in reception 
during the past month has been the 
gradual strengthening of the European 
stations on the 16 and 19 metre bands 
at night. From now on this improve­
ment should be maintained, and before 
long we can expect excellent results 
from all the well-known stations on 
these bands, and possibly some new 
ones in addition.

Both from England, and also the 
USA, we have heard some very inter­
esting broadcasts, perhaps the most ap­
preciated being a description of some of 
the air raids on England, which brought 
home to listeners in this country how 
thankful they should be they have been 
spared this horror of modern warfare.

September 1965
Home video recorder: A new line of 
home videotape recording systems that 
will make immediately-playable high 
quality recordings of live action or tele­
vision broadcasts for home viewing, was 
introduced recently by Ampex Corpora­
tion.

The new Ampex line is built around a 
compact video-tape recorder, which re­
tails at $1095 in a one speed table-top 
model, $1295 for a two speed model. 
Four furniture console systems, includ­
ing the recorder, television camera, 
television receiver and related accesso­
ries range in price from $1795 to $2495 
depending on choice of one-speed or 
two-speed recorders and colour or black 
and white receivers.

The videotape recorder is approxi­
mately the size of a conventional large 
audio tape recorder. One-inch-wide 
magnetic tape moves past rotary record­
ing and playback heads at a speed of 
9.6 inches per second (ips) to provide 
high frequency performance with rela­
tively low tape consumption. A second 
speed of 4.8 ips will also be offered, 
cutting tape consumption in half and 
providing good quality recordings not 
compatible with colour.

EA CROSSWORD
Across

1. Founder of the quantum 
theory. (3,6)

6. Remains fixed on a set 
frequency. (5)

9. Protected against

interference. (7)
10. Unwanted effects in DC. (7)
11. Revise and correct recorded 

data. (4)
12. Greek letter. (5)
13. Recording medium. (4)

16. Transmitted data. (7)
18. Power points, or 240W —- 

(7)
19. Metal forming a compound 

used as a semiconductor. (7)
21. Laser emissions from a 

navigational beacon. (7)
24. After a delay. (4)
25. Set at a particular potential.

(5)
27. Reference point for a 

satellite. (4)
30. Electrical appliance, the — 

fan. (7)
31. Amount by which a quantity 

falls short. (7)
32. Sir Oliver —pioneer of the 

coherer. (5)
33. Adventurous entrepreneur 

whose name is renowned in 
retail electronics. (4,5)

Down
1. Alloys with permanent 

fields. (7)
2. Utilising radiation in the 

higher frequencies. (1-6)
3. This may be found with a 

metal detector. (4)
4. Concerned with part of a 

stationary wave. (5)
5. His laws are used in circuit 

theory. (9)
6. Where modern microcomput­

ers may be found. (4)

SOLUTION 
TO AUGUST
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7. Sort, as do certain 
photocopiers. (7)

8. Groups of connected 
devices. (7)

14. Facility in a house alarm 
system. (5)

15. Energy medium between coal 
and electricity. (5)

17. Represented artificially. (9)
19. Non-spillable energy source.

(3,4)
20. Maintained state of a circuit. 

(7)
22. Japanese electronics 

company. (7)
23. Fault on vinyl disc. (7)
26. Underwater detection 

system. (5)
28. Safety device in circuit. (4)
29. Electronic transfer of funds.

(pl ) (4)

152 ELECTRONICS Australia, September 1990



EA with ETI marketplace
ADVERTISING RATES FOR THIS PAGE

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres 
are rated at $25 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREST 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 15th of the month two months prior to issue date PAYMENT- Please enclose 
payment with your advertisement. Address your letter to THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS AUSTRALIA PO BOX 

227, WATERLOO, NSW 2017.

_______ FOR SALE_______  
VCR MAINTENANCE SUPPLIES: We 
cater for the home Video repairer, 
supplying specialist tools components 
and installation instruction at whole­
sale prices. This month’s specials 
Video belt kits $15, professional 
chamois head cleaning tool and fluid 
$7.50, quality head cleaning cassette 
$15, we also carry a large range of 
VCR accessories. To order please 
send VCR brand and model, name 
and address, cheque, money order or 
credit card details. Please include $3 
p&p. We expect Bankcard and Mas­
tercard only. For a free catalogue and 
order form send large SSAE. 
MAKRUN COMPUTER TECHNOLO­
GY, P.O. Box 458, Merrylands 2160.
AMIDON FERROMAGNETIC CORES: 
For all transmitter and receiver applica­
tions. Send DL size SASE for data/price 
to: RJ & US Imports, PO Box 157, Mort- 
dale, NSW 2223. Agencies at: Geoff 
Wood Electronics, Sydney; Webb Elec­
tronics, Albury; Electronic Components, 
ACT; Truscott's Electronics, Mel­
bourne; S. Willis, Perth; Assoc TV Ser­
vice.

CHAPARRAL SAT. RECEIVER: 
Computerised, fully automatic, remote 
controlled, on screen graphics, pro- 
gramable 720 channels on 30 satel­
lites, etc, $1700. 4-11-12GHz LNB's 
(one each), 4-12 GHz Corotor (two in 
one centre focus), 11GHz Polarotor, 
$1500 the lot. All new. Ph: (076) 
34 3248.

OSCILLOSCOPE TEKTRONIX 2236: 
100 MHz instrument with Counter 
Timer Multimeter Manuals 3 x probes 
multimeter testleads power cord. 
Condition as new. $4500.
WEATHER FAX PROGRAMS: For 
IBM XT/AT’s *** “RADFAX2” is a high 
resolution, shortwave weather fax, 
morse & RTTY receiving program. 
Needs CGA, SSBhf radio & RADFAX 
decoder. Also “RF2HERC”, 
“RF2EGA” & “RF2VGA”, same as 
RADFAX2 but suitable for Hercules, 
EGA, & VGA cards respectively. $35 
*“ “SATFAX” is a NOAA, Meteor & 
GMS weather satellite picture receiv­
ing 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) + documentation, add $3 post­
age. ONLY from M. Delahunty, 42 
Villiers St, New Farm 4005, Qld. Ph. 
(07) 358 2785.

SCANNER REGENCY HX850
VHF/UHF: 2 x VHF bands incl. Avia­
tion 2 x UHF bands AM/FM 20 chan­
nels memory Nicads AC charger Te- 
lescope/Whip antenna. $350. W. 
Kuerten, 12/18 Union Street, Meadow­
bank 2114, NSW. (02) 80 74449.
TOSHIBA LCD: Screen originally to 
suit T1500 desktop 240 mm x 180 mm 
(640 x 200) pixels uses 5v supply & 
TTL drive signals suit experimenter. 
$150.
IMPORT TECHNOLOGIES 07-3725138
LOGIC ANALYSER GOULD INSTRU­
MENTS: K40 Stand alone analyser 8 
nonvolitile memories 7" crt 4 x 2k sam­
ple memories 2x16 channel probes up 
to 100MHZ asynchronous capture 
Weighs 7.7 kg. $975.
IMPORT TECHNOLOGIES 07- 
3725138.
CB RADIOS: $59 to $199, business, 
amateur, marine, outback, world wide 
radios, scanners, power supplies, aeri­
als, walkie talkies, amplifiers, test 
gear, microphones, HF, VHF, UHF, 
different gear weekly. We buy, sell, 
trade in and repair. Enquire about 
hobby radio and computer club activi­
ties for beginners. Sam Voron, 
VK2BVS 24 hours, 7 day number, 
(02) 407 1066.
SELL: Very old radios, valves, keys, 
books. Send anywhere (07) 356 6052.
WHOOPS!: My Z80 based PBUFF 
printer buffer just doubled its memory 
capacity again. Over 3000 kits now 
sold. Combinations of DIP/SIPP/SIMM 
DRAMs in 9 memory sizes up to 2Mb. 
Rev J. Board, Ver 4.3 EPROM and in­
structions $39. Cable board $9. P&P 
$3. Serial board and many other op­
tions available. Send a 43c stamp for 
a free catalogue to Don McKenzie 29 
Ellesmere Cres Tullamarine 3043.

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

FIX-A-KIT 
$20 PER HOUR LABOUR 
No charge for kits that can’t be repaired. 

3 months warranty on repairs. 
Construction available.

HYCAL INSTRUMENTS 
Design, manufacture, repair of electronic equipment 

(02) 633 5897

TOSHIBA T3100: co-processor kit. This 
piggy-back board enables the fitting of 
a 80287-8 to the early T3100. Two 
types avaialble, solder in and plug in. 
Solder ver. $190 plug ver. $335 
IMPORT TECHNOLOGIES 07-3725138
EPSON P80: portable battery re­
chargeable 80 column printer serial in­
terface very compact & light. 1.1kg 
uses normal or thermal paper. 
$175.00 IMPORT TECHNOLOGIES 
(07) 372 5138.

WANTED
JOB WANTED

German Electronics Technician: 38 years, trained 
Radio & TV Technician, now employed in industry 

(producing Cutter machines) as an Electronics 
Technician for PCB's. Special Interests: Computer, 

Video & Audio, for more details write to: 
Harald Gluee, Schwartauer Landstr. 132, 

2400 Luebeck 1, Federal Republic of Germany.

ELECTRONICS TECHNICIAN: Work­
shop repair only. Ten years experi­
ence minimum. Excellent working 
conditions in modern well equipped 
workshop. Contact Martin Griffith. 
Switchmode Power Supplies. 3 Avon 
Road North Ryde. Telephone (02) 
8888 9371 or fax your resume on (02) 
805 1334.

ICOM
WEST-AM RADIO

Te/. 09-3321713 (All Hours) Fax. 09-3105583

An authorised ICOM Aust dealer 9 Hicks St. Leeming, WA. 6155.

¡¡HCS Ra dio Pri Li d |
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.

TRANSFORMER REWINDS
ALL TYPES OF TRANSFORMER REWINDS
• REWOUND TO YOUR SPEC
* EXACT REPLACEMENT WINDING
* VINTAGE RADIO A SPECIALITY
* ALL ONE OF TYPES
* ALL QUOTES BY RETURN MAIL
* RAPID SERVICE
For price quote send details showing physical 
size & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory)

TRANSFORMER REWINDS
FREEPOST NO 7, PO Box 438, Single 

ton, NSW 2330. Ph: (065) 76 1291.



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



BOOK SHOP
The Art of Programming the 1K ZX81 BP-109 $8.50
How to Get Your Electronic Projects Working BP-110 $8.50
Remote Control Handbook BP-240 $13.00
A Z-80 Workshop Manual BP-112 $12.00
30 Solderless Breadboard Projects — Book 2 BP-113 $10.00
The Pre-Computer Book BP-115 $8.50
Practical Elec. Building Blocks — Book 1 BP-117 $8.50
Practical Elec. Building Blocks — Book 2 BP-118 $8.50
Audio Amplifier Fault-Finding Chart BP-120 $4.00
How to Design and Make Your Own PCB’s BP-121 $6.50
Audio Amplifier Construction BP-122 $9.50
25 Simple Indoor and Window Aerials BP-136 $6.00
An Introduction to Programming the BBC Model B Micro BP-139 $8.50
Digital IC Equivalents & Pin Connections BP-140 $18.00
Linear IC Equivalents & Pin Connections BP-141 $18.00
Further Practical Electronics Calculations and Formulae BP-144 $16.00
The Pre-BASIC Book BP-146 $11.00
An Introduction to 6502 Machine Code BP-147 $9.50
An Introduction to Computer Peripherals BP-170 $10.00
More Advanced Electronic Music Projects BP-174 $8.50
An Introduction to Computer Communications BP-177 $11.00
Electronics Circuits for the Computer Control of Robots BP-179 $11.00
Electronic Circuits for the Computer Control of Model Railways BP-180 $18.00
MIDI Projects BP-182 $11.00
Electronic Synthesiser Construction BP-185 $11.00
Using Your Amstrad CPC Disc Drives BP-189 $11.00
LOGO for Beginners BP-193 $11.00
Electronic Hobbyist Handbook BP-233 $16.00
Getting the Most from Your Multimeter BP-239 $11.00
International Radio Station Guide BP-255 $16.00
Digital Audio Projects BP-245 $11.00
More Advanced Test Equipment Construction BP-249 $12.00
From Atoms To Amperes BP-254 $12.00
How To Use Oscilloscopes and Other Test Equipment BP-267 $12.00
An Introduction To Loudspeaker and Enclosure Design BP-256 $11.00

To order, simply fill in the coupon, remembering to include the code numbers and $5.00 postage and 
handling. If the coupon is missing, write down the names, code numbers and prices of the books you 

require. Include your name, address, telephone number, plus cheque, money order or credit card 
details (card type, card number, expiry date and signature) and send it all to: Federal Publishing, 
Freepost No. 4, P.O. Box 227, Waterloo, NSW 2017. No stamp required. And don’t forget to sign 

all orders.

h



Silicon Valley

NEWSLETTER
Analog Devices, 
PMI merging

Two of the industry’s largest pro­
ducers of analog-based semiconductors 
have announced a merger. Precision 
Monolithic, owned by the Bourns 
group, said it has agreed to an S$80 mil­
lion cash offer from Analog Devices.

For Precision Monolithic, better 
known as PMI, the acquisition will 
mark one of the few major events in the 
company’s 21-year history. As scores of 
digital-based chip makers around it 
quickly grew into mammoth businesses, 
PMI’s sales have grown at a much 
slower pace, reaching just US$88 mil­
lion in 1989.

Whereas PMI specialises in products 
that amplify electronic signals, Analog 
Devices of Norwood, Massachusetts,, is 
best known for converting analog infor­
mation into a digital format computers 
and other electronic devices can read 
and process. The company had 1989 
sales of US$458 million.

The acquisition will be subject to the 
approval of both boards of directors and 
the Justice Department’s antitrust divi­
sion.

Sony, Matsushita 
to buy more US chips

Sony and Matsushita, two of Japan’s 
largest electronics manufacturers, as 
well as Nissan Motor, have announced 
they will increase their purchases of US- 
made semiconductors in an effort to 
help reduce trade friction between the 
US and Japan over the lack of progress 
in Japanese market access for American 
chip makers.

Meanwhile, in accordance with a re­
cently reached trade agreement on su­
percomputers, the Ministry of Interna­
tional Trade & Industry also announced 
a set of guidelines for federal agencies 
and educational institutions aimed at in­
creasing the purchases of American- 
made supercomputers.

As part of the new guidelines, agen­
cies and universities may no longer re­
quire huge discounts from the manufac­
turer, a factor that has effectively shut

IDT is a quiet Santa Clara-based semiconductor maker, which has just built a 
US$60 state of the art plant in San Jose. Chairman and CEO is John Carey, an 
Englishman who was one of the founders of AMD.

out Cray Research and other companies 
from bidding on Japanese federal and 
university contracts.

Sony and Matsushita said they will in­
crease their purchases of foreign chips 
from the current levels of 14% and 13% 
respectively, to 20% by the end of this 
year.

“We are making an earnest effort by 
setting the 20% target,’’ a Sony official 
said. He added that the company will 
work with foreign chip makers to incor­
porate their products at the design stage 
of new products, ensuring them volume 
sales when those products are released.

Sony currently uses almost 2500 new 
chip designs a year, 400 of which come 
from non-Japanese chip makers. That 
will increase to around 600 chips under 
the new plan.

Motorola launches 
multi-media processor

Trying to establish itself as the lead­
ing supplier of processors for the com­
ing generation of multi-media comput­
ers, Motorola has introduced the 96002, 
to be known as the 'Media Engine,’ a 
super fast processor capable of simulta­
neously processing data, sound, video 
and graphics signals.

The chip, which has been more than 

two years in the making, is a next-gen­
eration extension of the company’s 32- 
bit floating point processor family and is 
based on the same architectural struc­
ture as the original 24-bit 56001 FP 
chip.

"Our technology calls for two sym­
metrical arms that allow data to move 
on the right side and on the left side of 
the chip while processing is going on 
within the chip,” said a Motorola 
spokesman for the Microprocessor 
Products Group. Essentially, the 96002 
is designed as an attached processor, 
supplementing central processing units, 
he said.

In terms of performance, the 96002 
will be marketed as Motorola’s answer 
to Intel’s i860 RISC processors and will 
operate in the same 40-80MIPS per­
formance range.

For now, Motorola will be battling a 
slightly uphill battle, analysts say, be­
cause Intel has had a one-year lead over 
Motorola in this area and has locked up 
a substantial number of customers in 
this still somewhat limited field of ven­
dors. But Motorola believes it will be 
able to catch up fast as a number of 
customers who have been evaluating the 
96002 will introduce products around 
the chip before the end of this year.

The price of the 96002 will be $750 in 
sample quantities, with substantial dis-
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counts available when vendors start or­
dering in production quantity.

Data highway 
planned for US

Following its initial announcement 
last September, the US National Sci­
ence Foundation formally revealed its 
plans for building a nationwide high­
speed data network that will be able to 
handle data at speeds of more than 700 
times the current rate.

The US program follows similar ef­
forts at building highspeed data high­
ways already underway in Japan.

When completed, researchers will be 
able to send data back and forth at the 
rate of more than 150 good size novels 
every second. Current technology allows 
for only about one such novel every 
four seconds, far too slow for effective 
computer-to-computer communciations.

The first phase of the program will be 
financed with US$15 million worth of 
grants from the NSF and DARPA, the 
Pentagon’s advanced technology devel­
opment agency.

In addition, companies including 
IBM, AT&T and MCI have signed on 
to provide another US$100 million to­
wards the completion of the three year 
project. Besides these and numerous 
other major corporations, leading uni­
versities such as MIT, Stanford, as well 
as five national supercomputer centres 
and national laboratories at Livermore 
and Los Alamos will participate in the 
building of the data network.

The network will be based on fibre­
optic cables. The vast amount of data 
that can be transmitted over such lines 
will allow for the simultaneous transmis­
sion of both video and data, or its hy­
brid, advanced computer simulation. 
Researchers in one lab could access 
high-quality computer simulation data 
from a remote supercomputer and 
manipulate the data on-line almost as if 
the machine were sitting in the next 
room.

Bush launches 
Mars program

Launching what may become man’s 
greatest technological challenge yet, 
President Bush has announced that the 
United States will undertake a space 
program aimed at putting a man on 
Mars before the year 2020.

“I believe that before the 50th anni- 
versay of its landing on the moon, the 
American flag should be planted on 
Mars,” Bush said, adding that like the 

way the Apollo program forever 
changed the world, the Mars project 
would again change history.

Bush’s 30-year time table may seem 
long compared to the seven year dead­
line President Kennedy gave NASA in 
1961 for putting a man on the moon. 
The Mars project however, is infinitely 
more complex. Early estimates put the 
cost of such an adventure well over 
US$200 billion over the next 30 years, 
climaxing in a dangerous mission that 
could take as long as three years.

Some of the technological challenges 
NASA will be facing include:
• Travel time: With current technolo­

gy, it would take as much as three 
years for a round-trip voyage. New 
spacecraft engines, possibly nuclear­
based, will have to be developed that 
can dramatically cut the travel time, 
preferably to only a few months for a 
one-way trip.

• Zero gravity: Perhaps the greatest 
concern of the entire mission is 
developing techniques that will lessen 
the serious, if not fatal, effects of 
prolonged exposure to weightlessness 
on bones and muscles. Loss of bone 
mass could amount to as much as 
30% during a two-year mission. Be­
sides leaving the spinal cord and leg 
bones dangerously fragile, the lack of 
calcium could cause kidney stones to 
develop. NASA scientists also be­
lieve immune deficiencies develop 
more easily in zero gravity environ­
ments.

• Space manufacturing: A mars space­
craft would have to be built in space, 
probably at the orbiting space station 
which will be in full operation by 
then. It would be too large and bulky 
to be launchable from Earth.

• New materials: Industry will be 
pushed to develop materials that are 
even lighter and stronger than the 
current generation of composites. 
NASA however, believes the mission 

to Mars will provide the technology and 
means for commercial exploration of 
the nearby universe, including the min­
ing bf valuable minerals such as cobalt 
and platinum in the asteroid belt be­
tween Mars and Jupiiter.

Bill Gates' 
mega-mansion

How big is big enough, when it comes 
to one’s home? When it comes to a 
whiz kid with a billion dollars in the
bank, VERY BIG!

Microsoft chairman Bill Gates has de­

cided to put some of his money into a 
new dream home that measures a scant 
45.8(H) square feet, or 5100 square 
metres - almost 1.5 soccer fields worth 
of floor space!

Surely that is BIG. considering that 
the average mansion put up around Sili­
con Valley by its many millionaires usu­
ally measures 4500 to 5500 square feet.

The main house of the estate will 
have some 35.8(X) square feet, all of it 
to be built into a steep hillside with a 
splendid view of the Seattle area. The 
other 1(),(XX) square feet will be used to 
build an underground garage big 
enough to store 20 cars, a caretaker s 
house and a lakeside pavilion.

Cost of the project is estimated be­
tween US$5-10 million. While that may 
still seem like small change for Gates, 
wait until his wife gets to decorate all of 
those 46.8ÍX) square feet!

Of course, the house will have lots of 
"Windows’...

Pentagon report calls 
for HDTV research

The struggle between pro- and anti 
industry support groups within the Bush 
Administration continues with a Penta­
gon task force recommending that the 
US spend at least US$100 million a year 
on the development of HDTV-related 
technologies.

The report came just weeks after the 
Pentagon removed and demoted the di­
rector of its DARPA technology re­
search group, who had been a strong 
supporter of HDTV and other technolo­
gies with both military and commercial 
applications.

The ‘High-Resolutions Task Force’ 
made its recommendation to the De­
fense Science Board, for its quarterly 
meeting. The board reports directly to 
Defense Secretary Dick Cheney.

The task force was set up to investi­
gate the military application possibilities 
of future high-resolution displays in 
radar and other military areas. Recent­
ly, however, DARPA and other re­
search arms of the Pentagon have run 
into strong opposition from the White 
House on the sponsoring of so-called 
‘dual-use’ technology development proj­
ects, where technology could be used in 
both military and commercial applica­
tions. That conern apparently was 
strong enough to force the removal of 
DARPA director, Craig Fields, an out­
spoken supporter of such projects.

Political observers speculate the Pen­
tagon will probably ignore the recom­
mendations of its task force.
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NEW PRODUCTS
Low power 
miniature relay

Due to its advantageously formed 
magnetic circuit, the Pl miniature relay 
(MRP1) from Siemens can be operated 
with particularly low energising power 
- in spite of high contact forces. The 
monostable version has a rated power 
of only about 65mW, while about 
30mW is required for the bistable de­
sign. As an extension to the range, a 
high-sensitivity monostable version with 
a rated power of about 34mW has been 
designed for special applications. Ail 
relays are designed for surface mount­
ing.

The MRPl meets all the demands 
placed on a modern light-current relay: 
its small size (0.68cc) allows a high 
packing density while the high sensi­
tivity results in low self heating. The 
relay is washable, including ultrasonic 
washing, it is also UL and CSA listed, 
as well as flameproof to IEC 695. The 
actuation times are extremely short.

For further information contact Sie­
mens Components, 544 Church Street, 
Richmond 3121 or phone (03) 
420 7308.

Endoscope for 
inaccessible spots

The Machida FB10/1500A endoscope 
has been designed to enable inspection 
of the inside of tubes, pipes, boilers, en­
gines and other inaccessible spots. It is 
1500mm long, 10mm in diameter and 
uses fibre optics technology.

The endoscope is fully flexible and 
provides a magnified view, in normal 
colour, of the area under observation. 
The viewing angle if 45° forward and 
the tip of the endoscope can be moved 
up and down and side to side by ap­
proximately 100°. All adjustable con­
trols are grouped together, for ease of

use, in close proximity of the eyepiece.
Light is carried to the tip of the probe 

by a flexible light guide 2m long. The 
subject can be viewed under ambient 
light conditions or by using any suitable 
external source. Depth of focus is from 
7mm to infinity and is fully adjustable.

For further information contact your 
nearest Tech-rentals office, or phone 
(03) 879 2266.

Large LED displays
Australian instrument maker AIC has 

released a large (127mm high digits) dis­
play unit for applications that require 
wide range viewing. The unit can be 
supplied to measure weight, tempera­
ture, speed (RPM), pressure, humidity, 
current (4 to 20mA) and many other in­
dustrial parameters. Typical applications 
include weighbridges, foundries and fac­
tories.

The display features large high bright­
ness LED displays and an integral filter, 
thereby ensuring good visibility, even in 
areas with high ambient light levels. In­
stallation is simplified, since the instru­
ment is supplied with a pre-drilled back­
ing plate.

Since the display is controlled by an 
external AIC instrument, functions such 
as alarm relays, recorder and 
RS232/RS485 outputs can be applied to 
the measured units.

For further information contact Amal­
gamated Instrument Co, 7/21 Tepko 
Road, Terrey Hills 2084 or phone (02) 
450 1744.

Broadband 
frequency counters

The XL microwave frequency 
counters have a measurement range of 
10Hz to 3GHz to the model 3030, 10Hz 
to 8GHz for the model 3080, 10Hz to 

12.4GHz for the model 3120 and 10Hz 
to 20GHz for the model 3200.

Signals in the frequency range of 
10Hz to 120MHz are measured by the 
direct count method (with signals below 
10kHz, reciprocal counting techniques 
are used). Signals in the frequency 
range of 120MHz to 20GHz are down 
converted to an intermediate frequency 
(IF) by a harmonic heterodyne down­
conversion technique. The counted IF is 
added to, or subtracted from, a multiple 
of the local oscillator (LO) frequency to 
determine the input frequency.

For those who have a need for a 
counter above 20GHz, the model 3260 
offers an extended operating upper limit 
of 26.5GHz.

Another new product, the 3201 source 
locking microwave counter provides the 
facility to lock the counter to any source 
frequency between 10MHz and 20GHz 
with an accuracy of 1Hz.

All XL microwave frequency counters 
feature a built-in RF power meter that 
enables the user to measure RF signal 
levels over the entire range of the 
counter.

For further information contact ACL 
Special Instruments, 499 St.Kilda Road, 
Melbourne 3004 or phone (03) 
820 3044.

Data transmission 
analyser

Anritsu has released a new data 
transmission analyser, model 
MD6420A, covering the range 50bps to 
10Mbps. The unit comprises a main 
frame with plug-in and extension units, 
for various interfaces for evaluation of 
data line quality.

The MD6420A is compact and port-
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able and is capable of many functions 
including error analysis and clock slip 
detection. Data will not be lost if a 
power failure occurs during measure­
ment. Measurement data can be stored 
in the unit and the results later dis­
played as a histogram.

Measurement settings and values as 
well as the error and alarm conditions 
can also be printed out along with 
measurement times via a built-in print­
er. Up to 22 different measurement 
items can be displayed on a single 
screen.

For further information contact Alca­
tel STC, 58 Queensbridge Street, South 
Melbourne 3205 or phone (03) 
615 6666.

Cordless metal shear
The new GSC 9.6V cordless shear is 

said to have the traditional qualities of 
Bosch electric shears - such as continu­
ous operation through robust gearing, 
cutting on curves and cutting visibility - 
and added the convenience of battery 
power.

With a ‘no load’ stroke rate of 4000/- 
min, the new 9.6 volt GSC 9.6V can cut 
up to 155m in 0.5mm steel sheet, 40m 
in 1.2mm, steel sheet and 105m in 
0.5mm steel sheet before requiring re­
charging. It can also cut aluminium up 
to 1.5mm thick.

Cutting blades can be quickly set with 
the assistance of the setting gauge to 
suite the material being cut. Blades are 
easily sharpened.

The GSC 9.6V, which weighs just 
1.5kg, is fitted with a swarf protector to 
keep swarf clear of the operator’s 
hands.

The new shear is supplied ready to go 
with a battery quick charger, key and 
blade set.

For further information contact Ro­
bert Bosch (Australia), Cnr Centre & 
McNaughton Roads, Clayton 3168 or 
phone (03) 541 5555.

Computerised time 
card system

Cisclock is a data acquisition system 
specially designed to provide a vital link 
for a company’s computerised payroll 
system.

With the identification barcoded or in

the form of magnetic strip on ID card, 
Cisclock captures essential time and at­
tendance information of each employee 
to compute salary.

With slim packaging (270 x 322 x 
114mm), it can be mounted easily to 
any remote location of up to 1.2km in a 
multidrop and/or point to point configu­
ration. As many as 30 Cisclocks can be 
connected on the same party line di­
rectly linking to the computer.

Cisclock supports the industry stand­
ard ISO magnetic and barcode card 
types. It also allows up to 30 pre-pro­
grammed alarm settings to indicate shift 
change over meal and tea break, etc.

Cisclock interfaces with a wide range 
of computer systems from personal to 
mainframes.

For further information contact Zitech 
Electronics, 57 St. Hellier Street, Hei­
delberg Heights 3081 or phone (03) 
459 7222.

Signal generators 
with LCD display

Marconi Instruments’ new family of 
signal generators, the 2030 series fea­
tures a large and innovative backlit 
LCD instead of the usual rows of 
LEDs. There are currently two models 
in the range; the 2030, covering a range 
from 10kHz to 1.35GHz, -138dBm to 
+13dBm, and the 2031 covering a range 
from 10kHz to 2.7GHz with output 
from -144.5dBm.

Both units feature 0.1 Hz resolution at 
all frequencies using Marconi’s patented 
‘fractional n’ synthesis technique. A 
completely variable high quality audio 
oscillator covering a range of 0.1Hz to

DUMMY LOAD
This inexpensive reliable Dummy Load cased in 
heavy duty turned copper was designed especially 
for the field service technician, working with HF 
to UHF communications.
Fitted with either UHF or 'N' type connectors.
Specifications:
Nominal impedance 50ohm Input power 150 
watts (int) Freguency range greater than 
500mhz VSWR @ 499mhz 1.15 Dimensions 
overall 140mm x 55mm Model DL 150/1 
UHF Model DL 150/2 ‘N’ Type
Price S235.00 plus sales lax if applicable plusS7 50 tost Spading. 
175 Bunda Street, Cairns, QLD, Australia 4870 
Phone:(070)513530 Fax (070) 53 6700

READER INFO NO. 36

UV MATERIALS 
3M Scotchcal Photosensitive

Pack Price Pack Price
250x300mm 300x 600mm

8001 Red/Alum. 86.00 98.00
8003 Black/Alum. 12mm 95.00 106.00
8005 Black/Alum. 86.00 98.00
8009 Blue/Alum. 86.00 98.00
8130 Black/Gold 109.00 130.00
8006 Red/Transp. 77.00 8800
8010 Green/Transp. 77.00 88.00
8011 Red/White 77.00 88.00
8012 Black/Transp. 77.00 88.00
8013 Black/Yellow 77.00 88.00
8014 Blue/Transp. 77.00 88.00
8015 Black/White 77.00 88.00
8016 Blue/White 77.00 88.00
8018 Green/White 77.00 88.00
8060 Black/Silver 77.00 88.00

ACCESSORY FILMS:
8007 Reversal Film 47.00 63.00

RISTON 3400 PCB MATERIAL
SIZE SINGLE DOUBLE

INCHES SIDED SIDED
36x24 $96.00 $124.00
24x18 $48.00 $ 62.00
18x12 $24.00 $ 31.00
12x12 $16.00 $ 20.80
12x6 $ 8.00 $ 11.00

KALEX UV LIGHT BOX 
KALEX ETCH TANK

All prices plus sales tax if applicable

40 Wallis Ave 
East Ivanhoe 3079 
(03) 497 3422

497 3034
Fax (03) 499 2381

ELECTRONIC COMPONENTS & ACCESSORIES 
• SPECIALIST SCHOOL SUPPLIERS

READER INFO NO. 37
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9CAD? 
■ Want to talk with ■ 
an experienced user?

Advice and Sales
McCUBBIN ELECTRONICS

PH (03) 585 0905 

FAX (03) 584 5330
READER INFO NO. 38

PCB ARTWORK A PROBLEM? 
DO YOU HAVE SCHEMATICS THAT 

NEED TO BE DRAWN OR UPDATED?

IF SO CONTACT

CIRCUITWORKS
* ALL TYPES OF ANALOGUE & DIGITAL 

BOARDS.
* GENERAL ELECTRONIC DRAFTING.
* WE CATER FOR THE HOME HOBBYISTS & 

PROFESSIONAL WORK CENTRES.
* CIRCUIT BOARD PRODUCTION IF 

REQUIRED.
* PROMPT SERVICE.

PHONE: (07) 359 1285
V 65 EVANS STREET, KEDRON, QLD J

READER INFO NO. 39

ELECTRONIC 
PROJECTS
YOU SHOULD SEE 

US NOW 
BIG RANGE 

BIG NEW STORE 
SO COME ON IN

DAVID HALL 
ELECTRONICS 

3/376 KINGSTON RD, 
’ SLACKS CREEK 4127

Ph [07] 808 2777 
Fax (07) 209 2623

READER INFO NO. 40
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NEW PRODUCTS

500kHz is fitted as standard, and if 
needed, a second identical audio oscial- 
lator can also be fitted, making testing 
with two modulation sources easy. 
These AF sources can be used as an in­
ternal modulation source or can be out­
put as an independent audio synthesiser 
on a separate front panel connector.

All the international CTCSS and 
SELCAL tone systems are pre-pro­
grammed into the instrument, saving 
hours of set-up time and further en­
hancing the ease of use. For the new 
generation of digital radios a stable 
DCFM mode is included. For users with 
high data rates, a wide band FM mode 
is available, offering a 10MHz band­
width.

GPIB to the latest IEE 488.2 is sup­
plied as standard.

For further information contact Mar­
coni Instruments, 15 Orion Road, Lane 
Cove 2066 or phone (02) 418 6044.

Environment 
friendly torches

The Nitech range of rechargeable 
torches has been designated ‘environ­
mentally sound’.

Under the ‘UK Better Environment 
Awards for Industry’, Nitech received 
an award for the development of the 
patented ‘X-cell rechargeable lantern­
type battery’.

Each X-cell has been equated to re­
place 2.5 tons of conventional dry bat­
teries. Considerable savings are made 
both in resources and in the tremendous 
disposal problems associated with the 
toxic constituents of normal dry bat­
teries.

Other features of the Nitech recharge­
able hand lamp, which gives eight hours 
of continuous non-fade light, includes a 
patented lens system with a halogen 
bulb offering 10 times the life of a nor­
mal bulb, and a rugged waterproof pol­
yethylene case.

For further information contact Osta- 
line, 4/5 Lyn Parade, Hoxton Park 2171 
or phone (02) 607 9099.

High reliability 
cermet trimmer

The model 75, 6mm single turn cer­
met trimmer from Spectrol Reliance is 
aimed at high reliability applications. It 
has been tested to environmental and 
performance requirements of Mil Std 
202 and Mil R22097.

It is available in three standard pin 
styles for top or side adjust and a resist­
ance range from 10 ohms to 20M with 
tolerance of +/- 10%.

Additional features include O-ring 
seal for solvent and aqueous washing, 
flame retardant rotor and body material 
and solder plated terminals.

For further information contact Email 
Electronics, 15-17 Hume Street, Hunt­
ingdale 3166 or phone (03) 544 8244.

Video measurement set
Tektronix’s premier 1781R video 

measurement set is a multifunction, 
wide bandwidth, multi-input analog 
video measurement set.

The touch screen lets an operator 
make selections quickly without going 
through many menus. Its programmed 
measurement modes allow accurate 
measurement of differential gain and 
phase.

If a measurement is made in the pres­
ence of noise, the digital recursive filter 
minimises the effect of the noise, mak­
ing the display more readable. Voltage 
and timing cursors ensure precise ampli­
tude and timing measurement even 
when the signal is fully magnified. 
Measurement results can be displayed 
numerically to 0.1%, 0.1°, or ImV. Its 
picture display mode permits positive 
identification of video signals.

Other features include full line select, 
polar SCH phase display, semiautomatic 
setups and tangential noise measure­
ment.

For further information contact Tek­
tronix Australia, 80 Waterloo Road, 
North Ryde 2113 or phone (02) 
888 7066. ¿



Quality 
performance. 
Guaranteed 
value.
In one 
outstanding 
offer.

M
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It’s no surprise that Hewlett- 
Packard’s Test and Measure­
ment equipment continues to 
live up to its reputation for 
outstanding performance and 
value.
If you’re looking for everything 
you need to set up your elec­
tronics workbench, but don’t 
think you can afford the best, 
think again.
Our latest offer will surprise you.
These technically superior 
products can be purchased 
individually, or as a complete 
set for under $16,000.
Digitizing Oscilloscope • Uni­
versal Frequency Counter •

Power Supply • Bench Voltme­
ter • Pulse/Function Generator.
And there’s more...
YOURS FREE with 
each purchase - a 
compact, handheld 
Multimeter!
Compact. Easy to 
carry in your pocket 
or case. Take this 
handheld Multimeter 
with you during all 
your field work - when greater 
accuracy is essential. You’ll 
receive just as many Multime­
ters as the number of Work­
bench items you purchase.

CALL 008 033 821 NOW 
AND ASK FOR A FREE 
BROCHURE ON HP’S 
WORKBENCH OFFER!
It all adds up to guaranteed 
quality and proven reliability - 
at value that really stands out.

HEWLETT 
PACKARD

READER INFO NO. 41



AUSTRALIAN TEST AND MEASUREMENT Pty. Ltd.
28 HOTHAM PARADE ARTARMON NSW P.O. BOX 732, 2064 PHONE 02-9062333 FAX 02-4384219

AT&M
BEA T THE RECESSION!!! SA VE MONEY WITH A T&M

DO IT YOURSELF INSTRUMENTATION FOR PROCESS CONTROL, LAB WORK & RESEARCH 
Our Kits are proudly AUSTRALIAN MADE for high performance & UNBEATABLE VALUE using industrial grade 

components and including comprehensive assembly & application manuals. We have over 30 High Quality Kits ready for hard
WRITE, PHONE OR FAX FOR OUR NEW CATALOGUE & PRICE LIST

ALL PRICES FOB ART ARMON...PLUS 20% SALES TAX...FREIGHT $8.50 PER ORDER

16 CHANNEL REMOTE CONTROL
(TX)
ATM22 is a 16 Bit parallel to serial converter 
encoding 16 static or changing inputs to a 
serial data stream at 5 ffames/Sec.

ATM22 $64.50

TRANSCEIVER
ATM24 clip-on Application 
PCB for 22&23, twisted pair + 
opto coupled current loop.

ATM24 $29.00

16 CHANNEL REMOTE CONTROL (RX) 
Companion receiver, serial to parallel decoder 
16 outputs, useful as switchboard repeater etc 
Range to 4Km with ATM24

ATM23 $64.50
RADIO MODEM 

Clips onto 22 & 23 to 
provide V23 simplex 
communication via 
CB, 2 Way etc. for 
data acquisition, 
remote control etc. 
Connects to Mic. & 
Speaker output.

ATM25 $55.50

10MHz TIMEBASE
Xtal controlled Ose ./Divider 
10MHz to 1Hz in decades.

ATM07 $42.00

10KV ANALOGUE ISOLATOR 
Precision 0.05% V/F/V. IV in, 5V out 12V 
@ 10mA each side, 10KV coupler.

ATM 16 $59.00
6 DIGIT

BATCH COUNTER
Preset from 1 to 
999999, counts from 
input clock down to 
"0", stops clock & 
turns off relay driver. 
On board 500mA 50V 
relay driver transistor. 
For Batch Counting

ATM 12 $62.50

8 BIT UART
Parallel/serial/parallel TX & 
RX, 6 Baud rates, RS232 I/O.

ATM 18 $55.00

IR BARRIER
Break apart TX/RX for 
security etc. range to 15 
Metres, NO/NC outputs 
12V @ 30mA. Noise & 
sunlight immune 
simple alignment, no 
lenses. For security etc. 
Includes 2 mounting 
cases

ATM20 $48.50
PRECISION V/F 

CONVERTER 
Input 0 to 1V, output 
2KHz to 7KHz 
0.03% accuracy. Zin 
500K open collector 
output, single +12V 
supply @10mA. 
Compensated 
against temp. & 
supply drift. Inter­
faces directly to 
ATM09 for com­
plete data conversion link.

ATM08 $35.50

LCD VOLTMETER
3*/2Digit Hi contrast, ±199.9 
mVsens. 9V supply© 1mA, Zin 
100MQ

ATM 14 $38.50

PRECISION F/V 
CONVERTER

Input 2KHz to 7KHz 
output 0 to 5 V ±0.03% 
accurate, single 12V 
supply @ 10mA.
Matched to ATM08 
for noise immune 
V/F/V conversion via 
opto couplers or data 
communication via 
radio,telemetry, 
modem or fibre optic 
link.

ATM09 $35.50



31/2 Dig. LED VOLTMETER 
± 199.9mV or 1.999V Single +5V supply 
ATM28 $56.00

4 OUTPUT POWER SUPPLY 
10 to 35VDC in, output +5V @ 
IA, +12V @0.1A, -5V @ 0.1A, 
-12V @ 0.1A.
ATM 10 $65.50

4 DIGIT COUNTER
Universal Counter, 11/2" Bright OrangeDisp.
Rst & Latch 5V @ 50mA.

ATM13....$54.50
FIBREOPTIC 

MODEM
Full duplex DC to 
500KBd with 1mm 
plastic cable 5V 
TTL in/out. Pwr 
drain 15mA Easy 
connection and 
preparationof 
ESKA EXTRA F/O 
cable.

CRYSTAL 
TIMEBASE

Outputs 
32KHz, 4Hz, 
2Hz, 
lHz,0.5Hz 5V 
@ 1mA.
&Precision 
pulses ISec, 
500mSec, 
&250mSec.

MULTI TIME BASE

ATM05 $62.50 ATMO4$28.5O

Clips on to ATM 13 & converts it to 80MHz 4 
range Dig. Freq. Meter. 3 Dec.points & 3 Led 
annunciators. Interface to HCMOS & TTL 
logic. Blinking Led shows "on"ATM21 $38.50

AT&M QUALITY 
Only industrial grade com­
ponents are used in our kits, they 
are designed for long life <L hard 
work. Each kit has an instruc­
tion manual with full schematic 
diagram plus construction & 
testing details.
New kits are constantly being 
developed, contact our dis­
tributors for further details.

6 DIG. UP/DOWN COUNTER 
Counts to 4MHz, RST Latch & U/D select, 
1/2" bright Orange Display5V @ 100mA.

8 CHANNEL TEMPERATURE 
METER uses K Thermocouple wire for 
-75°C to +35O°C Plugs into ATM28 
ATM27 $85.00

9M 59.9 SEC 
COUNTER

4 digit counter for 
totalising 10Hz input 
frequency for general 
purposes such as 
stopwatch. Latch & 
reset count plus over­
flow avail. Hibright- 
ness Orange

digits, 5V @75mA
ATM11 $38.50

ATM17 DIGITAL STORAGE 
ADAPTOR AS PER DEC. EA

COMPLETE W/CASE $185.00

] AT&M STOCKISTS
SA ADELAIDE..ECEQUIP Ph. 2320001 FORCE ELECTRONICS Ph. 2125505 WHYALLA.. EYRE ELECT. Ph.086- 

454764 QLD BRISBANE..St.LUCIA ELECTRONICS Ph. 2527466 SOUTHPORT..SOUTHPORT ELECTRONICS 
Ph.323632 ACT CANBERRA..ELECTRONIC COMPONENTS Ph.804654

TAS HOBART..GEORGEHARVEY Ph.342233 LAUNCESTON..GEORGE HARVEY Ph.316533
VIC MELBOURNE..ALL ELECTRONIC COMPONENTS Ph.6621381 HUNTINGDALE.. STEWART

ELECTRONICS Ph.5433733 CROYDON.. TRUSCOTT ELECTRONICS Ph.7233860
BALLARAT..B.E.S Ph.311947 NSW

NEWCASTLE..DGE SYSTEMS Ph.691625 LANE COVE ..GEOFF WOOD Ph.4284111
SYDNEY.. DAVREID Ph.2671385

DISTRIBUTORS WANTED ALL STATES & NZ
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ICaidliio by PETER LANKSHEAR

Report on the NZVRS ‘Conference 90’
Vintage radio societies are thriving, with Australia and New Zealand each having a major club. 
The New Zealand Vintage Radio Society, the senior of the two, is now 10 years old. During 
1990, New Zealand is recognising its sesqui-centennial in many ways, with clubs and societies 
being encouraged to hold celebrations. Accordingly the NZVRS, with perhaps a little trepidation, 
arranged a convention for the holiday weekend of 2nd June.

With something like 50% of the 250 
or so NZVRS members living in the 
greater Auckland area, there was no 
question as to where the convention 
should be held. Planning commenced at 
the start of the year, and to the consid­
erable credit of all involved, the whole 
complex event went like clockwork.

The convention programme format 
was based on that evolved by America’s 
veteran Antique Wireless Association, 
which has for many years conducted 
successful conventions. It proved to be 
a winner here also. After registration 
formalities, the Saturday morning was 
given over to addresses. The afternoon 
was taken up by an auction and the 
convention dinner filled in the evening. 
Sunday was spent by groups visiting a 
range of Auckland collections.

HRS A represented
An honoured guest was Ray Kelly, 

editor of the Historic Radio Society of 
Australia’s Bulletin. First to give a for­
mal address, Ray described the history 
of the eight year old Australian Society, 
which has a membership about 50% 
greater than its trans-Tasman counter­
part.

Then followed a talk by fellow Aus­
tralian John Mann, who related in a 
most entertaining manner the trials, 
tribulations and successes in a hobby 
combining two popular fields of preser­
vation, the restoration of vintage car 
radios.

Final event for the Saturday morning 
was an outline by your scribe of the his­
tory of the superheterodyne receiver.

The auction
Auctions are always popular events at 

vintage radio society functions, and the 
NZVRS effort on June 2 was no excep­
tion. This is understandable, as auctions

Fig.2: A corner of the pioneer New Zealand collection belonging to John 
Stokes.

Fig.l: A small Philco curved-end 
mantle goes under Don Strange’s 
hammer at the NZVRS Conference 
auction.

perform several functions. They provide 
an opportunity for some members to 
cull their collections, and for others to 
add to theirs.

Another important aspect of auctions 
is providing an idea of the value of 
radios. Unlike some hobbies, vintage 
radio has no recognised standard set of 
values. Transactions conducted in isola­
tion tend to be ‘one off’ and frequently 
result in bartering or swapping. Collec­
tors can gain from an auction an indica­
tion of the worth of equipment, while 
the club benefits considerably from the 
10% commission on sales.

The group of 120 or so items of 
equipment to go under the NZVRS 
hammer was impressive. Ranging from 
the 1920’s to the cutoff date of 1960, 
there were horn speakers, plastic radios, 
metal boxes, handsome consoles, nov­
elty receivers, books, crystal sets, test 
instruments and several excellent repro-

164 ELECTRONICS Australia, September 1990



ductions of early home built receivers. 
Most common were mantle radios from 
the 1950 period.

Prices were as varied as the lineup, 
and there was something for everybody. 
Society President Don Strange displayed 
his auctioneering skills in keeping the 
action going and the bidders on their 
toes. The top bid of $410 was by a 
South Island enthusiast for an excellent 
1928 Atwater Kent model 40 metal box 
receiver, without speaker. At the other 
end of the scale, average quality small 
plastic mantle receivers from the middle 
1950’s fetched less then $20.

A surprise to some was the popularity 
of a group of finely crafted replica re­
ceivers of the 1920’s. A one-valve boy s 
radio in a mahogany cabinet fetched 
$120 and a three-valve regenerative re­
ceiver reached $290. Radios of this type 
have a special place in collections. 
Home building from scratch and kitsets 
was an important aspect of early radio, 
and it can be argued that provided 
genuine parts and technology are used, 
the actual assembly date is not impor­
tant.

The auction placed a premium on re­
ceivers being in operating condition, if 
only to assure purchasers that essential 
components, in particular power trans­
formers, were intact.

Fig.3: Some worthwhile sets saved from the scrap heap. This is a small part of 
a collection totalling well over 500 receivers.
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Final event for the day was the Con­
ference dinner. An excellent meal was 
accompanied by much animated conver­
sation, well into the evening.

A popular feature was the display in 
the convention room of a wide range of 
choice vintage and novelty receivers, se­
lected from members’ collections. An­
other display item to receive much at­
tention was a flawless replica of a 1925 
QST-designed one-valve Hartley trans­
mitter.
Tour on day 2

The second day was given over to 
local members escorting groups of visi­
tors around Auckland to see a selection 
of displays. Obviously, only a few col­
lections could be included, but the half

Fig.7: A beautifully presented Atwater 
Kent model 53 on display. This early 
all-mains powered receiver has a 
steel cabinet which doubles as a 
table.

dozen or so chosen revealed just how 
wide the variation in interests can be, 
ranging from small to large, and from 
general ‘run of the mill’ receivers to su­
perb landmark radios of the 1920's.

There were contrasts in ages <pf collec­
tors. One young enthusiast who has 
been collecting for about six years, has 
an enviable assembly of carefully chosen 
classics that any collector would be 
proud to own. It is most encouraging to 
find that there are younger people com­
mitted to becoming responsible and 
knowledgeable custodians of the early 
equipment, which in time they are likely 
to inherit from the pioneer collectors.

Next we saw the work of a more sen­
ior citizen who in only four years has 
gathered together an incredible collec­
tion that at last count numbered 550 
radios. Whilst most of his models are 
not particularly rare, nevertheless he 
has some classics, and his receivers form 
an invaluable collection that gathers in 
one place numerous examples of the 
everyday radios from the pre-TV peri­
od, when there was a valve receiver in 
practically every household.

Each collection selected had a differ­
ent theme. One caught the eye with its 
attractive presentation. Sets varying 
from a classic Canadian Rogers mantle, 
with beautiful veneers, to groups of co­
loured plastic midgets were all tastefully 
arranged to create maximum visual im­
pact.

Another popular venue was one of 
New Zealand’s pioneer collections, 
which includes historic pre-1920 receiv­
ers and many fine early classics from 
New Zealand manufacturers.



Fig.5. An international part of Fred Pond’s carefully staged collection of 
immaculate receivers, this section featuring American, Australian and English 
monels 3

Valuable lessons
There could have been few who were 

not impressed and inspired by the con­
vention and the displays. Most visitors 
would have returned home with plenty 
of ideas on how to improve their own 
displays. Some important aspects of 
serious collecting became apparent, and 
are worth passing on.

What appeals to one collector may be 
of little interest to another. This is pre­
dictable in a hobby as diverse and wide 
ranging as ours, and an active club with 
a large membership means that no 
aspect of vintage radio is neglected.

Both the auction and the members' 
displays reinforced the importance of 
caution in refinishing valuable equip­
ment. It is very easy to degrade the his­
toric and monetary value of a radio by 
thoughtless, inept or over-enthusiastic 
restoration'. There was agreement in 

discussion that rare and valuable cabi­
nets needing attention should be profes­
sionally refinished with original stains, 
shading and lacquers, but it cannot be 
over emphasised that unless a classic 
radio is in really bad condition, careful 
cleaning only is the best policy.

Club membership
The convention confirmed the value 

of club membership. Although many 
members live in isolation, they are kept 
in touch with the vintage radio scene by 
the club newsletters and out of town 
visitors. A surprising number belong to 
both the HRSA and the NZVRS, and 
membership of one or both is strongly 
urged for collectors regardless of 
whether they have only one radio or a 
large collection.

Fig.6: Some of the unusual receivers on show.
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The Historic Radio Society of Austra­
lia contact person is:

The Secretary, HRSA,
Rex Whales,
PO Box 283,
Mt Waverly, Vic 3149.
And his New Zealand counterpart can 

be contacted as follows:
The Secretary, NZVRS,
Bryan Marsh,
20 Rimu Road,
Mangere Bridge, Auckland.
Both organisations welcome new 

members and publish well edited bulle­
tins quarterly.

The 1990 Vintage Radio convention is 
now over. But if many enthusiasts have 
their way, it will not be the last, with 
several expressing the hope that the 
HRSA could host the next in two year's 
time. $



WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS

W
O

O
D

 F
O

R
 C

H
IP

S
 WOO

D
 F

O
R

 C
H

IP
S

...
 W

O
O

D
 F

O
R

 C
H

IP
S

...
 W

O
O

D
 F

O
R

 C
H

IP
S

...
 W

O
O

D
 F

O
R

 C
H

IP
S.

.. W
O

O
D

 F
O

R
 C

H
IP

S
 ..

. W
O

O
D

 F
O

R
 C

H
IP

S 
...

 W
O

O
D

 F
O

R
 C

H
IP

S.
.. W

O
O

D
 F

O
R

 C
H

IP
S

Scale: 71x34mm

Scale: 51x31mm

Model ST-38

Ranges: 
Voltage:

Current:

Ranges:
Voltage:

Current:

Analog Panel 
Meters
We cany a wide range of analog 
meters for projects, instruments 
etc. If you have a requirement not 
listed ask and we’ll locate 
something suitable.

• SEW meter movements
• Not susceptible to stray fields
• High precision jewel and pivot 
suspensions

Model ST-670
Dimensions: 70x60mm

Bolt centres: 48x48mm 3.5mm hole

WOOD FOR CHIPS ... WOOD FOR C

Now stocking Rack Cases & Frames
• Aluminium construction with removable top and bottom steel covers
• Conforms to International Standards
• Natural or Black anodised finish
• Ventilated lids
• Assemble yourself in minutes
Panel
Height Hole Space
44(1RU) 34
88 (2RU) 57
132 (3RÚ) 89

Blank Panels to Sult

Height

82
38

Case Cat No
Depth Width Natural
254 430 H0401
254
254

430
430

H0402
H0403

Black
H0411
H0412
H0413

Price

$59.95 
$79.95 
$89.95

Save on Manual 
Data Switches
Total flexibility at very modest cost. 
And this month only - the two way 
models are both $39.00. You save
up to $16.00! I

2 Way Serial (RS232) $39 00
Parallel (Centronics)$39.00

4 Way Serial (RS232) $70.00
Parallel (Centronics)$80.00

§ 
o 
o

O 
3>

§ 
o 
Ö

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 
DCE device. Triggers can be defined 
based on error conditions or data to 
initiate or terminate monitoring 

sequences.

Height
44 (1RU)
88 (2RU)
132(3RÚ)

Natural
H0421 $12.50
H0422 $16.50
H0423 $21.90

Black Anodised 
H0426 $13.60 
H0427 $24.50 
H0428 $29.95

Black Powdercoat
$12.50 
$19.50
$24.50

H0434
H0435
H043610, 20, 30Vdc, 

300Vac

50, ±50, 100,
±1 OOuAdc 
1,±1,100mAdc 
1,±5,10, 20,30Adc 
10,20, 30Aac 

Specify range required when 

ordering $16.80

Model ST-45
Dimensions: 51x51mm

Economy Rack Cabinet
• Solid steel construction
• Black anodised front panel
• 132mm (3RU) standard size
• Ventilated top and side panels
Only $69.95

o

o 
3)

Bolt centres: 38x38mm 3.5mm hole

High Energy 3RU Rack Case
• Ideal for Amplifiers, Power Supplies, Chargers etc
• Built-In Heatsink Side Panels
• Up to 120W Audio Output Stages accomodated each side
• Easy installation of cooling fans
• Internal dimensions 125x370x250mm
• External dimensions 130x440x252mm
• Choice of Grey or Black Powdercoat Front Panel 
$119.95

Co

o 
o10. 20, 30Vdc, 

30bVac

50, ±50,100, o
±1 OOuAdc
1, ±1,100mAdc 
1,5, ±5,10, 20,30Adc
10, 20, 30Aac

Specify range required when 

ordering $15.80

Model ST-65
Dimensions:
Scale:
Bolt centres:
Ranges:
Voltage:

Current:

67x67mm
66x38.5mm
51x51mm 3.5mm hole

10, 20, 30Vdc, 
300Vac

50, ±50, 100, 
±1 OOuAdc 
1,±1,100mAdc 
1,5,10, 20, 30Adc 
10, 20, 30Aac

Specify range required when 

ordering $17.40

Dimensions:
Scale:
Bolt centres:
Ranges:
Voltage:

Current:

45x45mm
44x25mm
31x31mm 3.5mm hole

10, 20, 30Vdc, 
300Vac

100pAdc,1 50mAdc 
10Adc, 10Aac

Model ST-160
VII Indicator
Back Light Built In 
650il Internal Resistance 
Bezel Mounting 
120x94mm

Specify range required when 

ordering $15.20

$23.80

Rack Frames
• Ideal For Professional Users or Home Stereos etc
• Six sizes - 4 6, 12, 18, 30 and 38RU
• Snaps together in minutes- no skill required
• Push fit and then align with rubber hammer
• Available with or without side panels
• Each pack contains 12 custom extruded natural anodised aluminium

sections, 8 ABS comer connectors, 6 clip-in captive nuts and 6 mounting 
screws

• Side and Top panels in powdercoat blue

Size 
Height 
Frame 
Price 
Panel 
Price

4RU 6RU 12RU 18RU 30RU 38RU
280mm 370mm 630mm 900mm 1430mm 1790mm
H0362 H0365 H0368 HO370 H0375 H0380

$139.00 $149.00 $169.00 $189.00 $229.00 $269.00
H0363 H0367 H0369 H0372 H0377 H0382
$49.00 $55.00 $89 00 $110.00 $159.00 $195.00

Accessories
Rack Screws Natural I
Rack Screws Black I
Rack Captive Nuts I
Nylon Washers I

Model ST-70W Cross
Needle Meter
Three Meters In One
• Measures Volts, Current & Power
• Ideal for Communications 

Equipment and Mobile Use
• Measures 70x70mm
DC Ranges 

0-30V, 0-5A. 0-80W 
0-30V, 0-15A, 0-250W

0-30V, 0-30A, 0-500W
Specify range required when
ordering

H0385
H0390
H0395
H0398

$2.95 
$2.95 
$5.95 
$1.50

100 pack 
H0386 $19.95
H0391
H0396
H0399

$19.95 
$45.50 
$ 8 50

$34.80

DIC-5000 
Desoldering Tool
The SC-5000 gun incorporates a 
motorised diaphragm pump. 
There are no tubes or separate 
compressors. A built-in thermo­
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.

$399.00 ex tax

($479.50 inc tax) 
Optional Stand $42.50

GEOFF WOOD ELECTRONICS PTY LTD
229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW 
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066 
Telephone: (02) 428 4111 Fax: (02) 428 5198.
8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday.
Mail Orders add $5.00 to cover postal charges.
Next day delivery in Sydney add $5.00.
Prices shown in brackets are sales tax exempt
Tax exemption certificates accepted if line value exceeds $10.00.

Mi HD HA 7 t 74 
.’4 Mi HD H>. I.. mm

ASCII lUt«

SCISSE!

ASTII Rnunf 0, ( De. Hr.
fo* HHHtHIHt H '. t 1'. HH 

«■«Is RTS • CTS DSR ■ cP DTR

f.;
TWlTi

• «HURE BVT 
fork 
End fork

• Handles baud rates up to 
115.2kbaud.
• View each byte in ASCII or 
EBCDIC, decoded to hex, decimal, 
binary or octal
• Writes captured data directly to 
disk to allow maximum capture 
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.

ULTRASONIC 
CLEANER
The latest high-tech way to clean 
PCB's, switches, watches, drafting 
pens - even your dentures! Let the 
millions of tiny cavitation bubbles 
clean the surface 40000 times per 
second. 165x90x50mm container 
holds half a litre and is made of 304 
stainless steel. Some people are 

charging $200. Our's are only $160.

§ 
o

s o
O

§ 
o o
8

I

QL* DESVILLI 
BRIDGE

BANKCARD, MASTERCARD, VISA, CHEQUES OR CASH CHEERFULLY ACCEPTED
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Solid State Update [> ©
KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY
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Five nanosecond PLDs
Texas Instruments claims to have 

released the first five-nanosecond TTL- 
compatible programmable logic devices 
(PLDs) to be available in production 
quantities. The industry-standard 20 and 
24-pin PAL functions are drop-in re­
placements for previous generation 7ns 
versions, while offering a 21% improve­
ment in noise characteristics.

Designed in TI’s IMPACT-X ad­
vanced bipolar process, the new devices 
incorporate a variety of innovative cir­
cuit techniques that allows the use of 
standard packaging with corner power 
and ground pins.

TI says this shows that the key to con­
trolling ground bounce and crosstalk 
noise in fast-switching bipolar devices is 
not in the packaging, but in the circuit 
design.

The newly-released devices are the 
TIBPAL16L8 20-pin PLDs, and the 
TIBPAL20L8 24-pin PLDs. Six more 
devices in the T6XX and ’20XX series 
are planned for later this year.

Unlike conventional bipolar processes 
that use an oxide to isolate transistors 
on a chip, IMPACT-X uses a polysili- 
con-filled 'trench. This trench isolation, 
along with one-micron epitaxial layers 
and shallow base and emitter junctions, 
allows IMPACT-X to increase perform­
ance, triple packing density, and reduce 
power dissipation as compared to other 
bipolar processes.

TI’s new 20 and 24-pin PLDs provide 
5ns maximum propagation delays, 
125MHz minimum cycle times (115MHz 
minimum with external feedback), and 
4ns maximum..

For further information contact your 
nearest Texas Instruments office or 
phone (02) 887 1122.

14-bit multiplying DAC
Maxim Integrated Products has intro­

duced a 14-bit CMOS multiplying digi- 
tal-to-analog converter that offers 
higher precision, lower leakage current 
and is competitively priced with existing 
12-bit DAC’s.

Output leakage current of less than 
+ 10nA minimises offset errors in appli­
cations operating at high temperatures.

The MX7538 has a 14-bit wide data 
bus that easily interfaces with 16-bit mi­
croprocessors. A 16-bit uP can load 
data into the MX7538 in one instruction 
and the double-buffered inputs allow 
simultaneous updating of multiple 
MX7538’s. The inputs can also be dis­
abled, for applications requiring im­
mediate updating of the output.

Applications for the MX7538 include 
automatic test equipment, digital audio 
synthesis, calibration circuitry and digi­
tally controlled filters.

For further information contact Vel- 
tek, 22 Harker Street, Burwood 3125 or 
phone (03) 808 7511.

Frequency synthesis 
up to 500MHz

Plessey’s SP2002 is a direct frequency 
synthesiser with square and selectable 
sine or triangle output waveforms, avail­
able from on-chip 8-bit digital to analog 
converters.

The chip output frequency can be 
programmed over the range 1Hz to 
500MHz in 1Hz steps, the frequency 
being selected by means of a 30-bit ex­
ternally applied binary word. The input 
clock frequency can be up to 2.14GHz.

Two 8-bit DACs are included, to pro­
duce both in phase and quadrature out­
puts switchable between sine and trian­
gle waveforms. The in-phase and quad­
rature square wave outputs are continu­
ously available.

For further information contact Ples­
sey Semiconductors, Christina Road, 
Villawood 2163 or phone (02) 72 0133.

Voltage variable 
phase shifter

Merrimac’s 0° to -360°, 10% band­
width, voltage variable phase shifters 
are available within the 10 to 400MHz 
frequency range.

The voltage variable design is ex­
tremely useful in systems requiring au-

tomatic phase control, closed loop feed­
back networks and steering of electroni­
cally scanned antennas.

The PEP-4S series offers standard ap­
plications in three popular IF centre fre­
quency ranges (30, 60 and 70MHz), 
with other frequencies available to cus­
tom order. The phase shifters are de­
signed for high reliability, and can be 
supplied screened to meet specific mili­
tary and space requirements.

For further information contact your 
local George Brown Group sales office 
or phone (03) 329 7853.
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Silicon bilateral 
switch device

The Teccor Electronics Sidac ‘K’ 
series is a silicon bilateral voltage-trig­
gered switch with greater power han­
dling capabilities than standard diacs. 
Upon application of a voltage exceeding 
the Sidac breakover voltage point, the 
Sidac switches on through a negative 
resistance region to a low on-state volt­
age.

Conduction will continue until the 
current is interrupted, or drops below 
the minimum holding current of the de­
vice.

Low voltage Sidacs (95-170 volts) are 
available in either the To-92 package - 
or the SMD SOT-89 package. High 
voltage Sidacs (190-330 volts) are avai- 
labe in the TO-202AB package for 
greater power handling capability.

The ‘K’ series feature glass passivated 
junctions, to ensure a rugged and de­
pendable device capable of withstanding 
harsh environments.

Typical applications for the devices 
are HV lamp ignitions, natural gas igni­
tors, gas/oil ignitors, HV power sup­
plies, over-voltage protection, pulse 
generators and fluorescent lighting igni­
tors.

For further information contact IRH 
Components, 32 Parramatta Road, Lid- 
combe 2141 or phone (02) 648 5455.

Quad differential 
bus transceiver

National Semiconductor has intro­
duced the RS-485 quad differential bus 
transceiver for high-speed, multipoint 
bus applications. The DS36950 is a low- 
power, space-saving transceiver that fea­
tures half the power consumption and 
space of its predecessor, the single 
DS3695.

The DS36950 is used in IPI (intelli­
gent peripheral interface) and proprie­
tary parallel busses to interface periph­
eral devices with computers and work­
stations. Six DS36950’s can be used to 
implement a complete system. Previous­
ly, 24 DS3695’s were required.

The DS36950 is available in a com­
pact, 20-pin surface-mount package, 
using 60% less board space than single 
transceivers in DIP packages and 20% 
less than SOIC packages.

It typically consumes only 20mA of 
power per transceiver in quiescent 
mode, 50% less than earlier devices, 
and also features a typical driver propa­
gation delay time of 13ns - with Sydney 
data transfer rates as high as 10 mega-

Channelless gate array
Gate arrays have been increasingly 

employed in a variety of electronic sys­
tems such as personal computers and of­
fice automation equipment.

In response to demands for gate ar­
rays which can operate at high speeds, 
are large in scale, and can be com­
pounded by integrating RAM and 
ROM, NEC has developed a new 
family of gate arrays. The new family, 
CMOS-6, integrates a maximum of 
177K gates.

The CMOS-6 gate arrays are innova­
tive. Their transistors (cells) are laid out 
on the core areas of an LSI chip in ad- 

transfers per second.
For further information contact Na­

tional Semiconductor Australia, 3 
Thomas Holt Drive, North Ryde 2113 
or phone (02) 887 4355.

Single chip 2400bps 
full duplex modem

The Rockwell RC2324DP/1 is a single 
chip CMOS 2400bps full duplex modem 
data pump device. It meets the require­
ments specified in CCITT V.22bis, 
V.22A/B, V.23 and V.21, as well as 
Bell 212A and Bell 103. It also operates 
over the public switched telephone net­
work (PSTN) as well as on point-to- 
point leased lines.

In addition, SDLC/HDLC support 
eliminates the cost of an external serial 
input/output (SIO) device in products 
incorporating error correction protocols.

The modem includes two CMOS 
VLSI functions - a digital signal pro­
cessor (DSP) and an integrated analog 
(IA). The RC2324DP/1 integrates these 
functions into a single device.

The RC2324DP/1 is available in a 68/- 

vance and route areas are not fixed. 
Rather, the transistors are used as ei­
ther functional blocks or routing areas 
as necessary. This type of gate array is 
sometimes referred to as ‘channel free’ 
or ‘sea of gates’ type.

The CMOS-6 family gate arrays can 
operate at ultra high speeds. Power 
gates with a high load driving capability, 
keeping the same speed with conven­
tional BiCMOS gate arrays, are avail­
able.

For further information contact NEC 
Australia, 11 Queens Road, Melbourne 
3004 or phone (03) 867 6355.

pin plastic leaded chip carrier (PLCC), 
and with the addition of a few external 
filter components, interfaces easily to a 
data access arrangement (DAA).

For further information contact VSI 
Electronics, 16 Dickson Avenue, Artar­
mon 2064 or phone (02) 439 8622.

Parallel input 
tone pulse dialler

The UM91531 provides a 4-bit data 
input and a handshaking signal to serve 
as microcomputer interfaces. Under mi­
crocomputer control the UM91531 gen­
erates both a DTMF signal and a pulse 
output for telephone dialling.

All necessary dual-tone frequencies 
and dial pulse outputs are derived from 
a widely used TV crystal standard, 
providing high accuracy and stability. 
The required sinusoidal waveform for 
individual tones is digitally synthesised 
on the chip, resulting in a waveform 
with very low total harmonic distortion.

For further information contact Zitech 
Electronics at 57 St.Hellier Street, Hei­
delberg Heights 3081 or phone (03) 
459 7222.
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VHF Powermatch
Continued from page 129

UHF. So I strongly suggest that you try 
to copy the construction of the proto­
type as closely as possible, using the 
pictures and diagrams as a guide.

By the way, note that F29 ferrite 
beads are threaded on both the active 
wires and shields connected to each de­
tector, at the end of the board. These 
beads are very important - they act as 
RF ‘chokes’, preventing RF from pass­
ing down the leads to the metering unit. 
Without them, you cannot get sensible 
readings from the unit at UHF.

Again, with the help of Dick Norman, 
we were able to try out the prototype 
on bands up to 1296MHz, and it gave 
very gratifying results indeed. With the 
high-quality dummy load mentioned 
previously, we were able to read less 
than 1.02:1 at 144MHz and 432MHz, 
and better than 1.1:1 even at 1296MHz, 
using both detectors and lines. This is 
surely a tribute to the terminations pro­
vided by the chip resistors, the ‘taming’ 
effect of the ferrite beads and the bal­
anced PCB layout achieved using 
Protel’s Autotrax.

Just for the record, we also tried 
using a single coupling line alone to 

make both ‘forward/calibrate’ and 
‘reverse/SWR’ measurements - by sim­
ply leaving the metering unit switched 
to the ‘Forward’ (or reverse) position, 
and making the two readings by swing­
ing the reflectometer around instead. 
The results were even better, with a 
reading of around 1.01:1 even at 
1296MHz.

This suggests that the basic PCB de­
sign and construction used has paid off, 
and that the new reflectometer is essen­
tially capable of making quite realistic 
measurements up to at least 1296MHz. 
In fact if you use the ‘single line’ tech­
nique, on this highest band, it looks to 
be capable of surprisingly accurate read­
ings.

I suspect that the remaining small un­
balance evident at 1296MHz using the 
normal ‘both lines’ technique is due to 
parameter spreads in the Schottky 
diodes. If this is the case, it may well be 
possible to achieve full accuracy with 
both lines at 1296MHz, by selecting 
diodes until you find a pair that are well 
matched.

The way to do this is to build up the 
unit as shown, and check it with a 
known dummy load at 1296MHz using 
both the ‘single line’ and ‘both lines’ 
techniques. You’ll almost certainly find 

that the single line method will give the 
lower SWR reading, due to imperfect 
diode matching. Then it will be a matter 
of trying other diodes, until you get a 
pair which produce as low a reading 
with both lines as you get with a single 
line.

This will be fiddly, and also not cheap 
- as noted before, Schottky diodes are 
currently around $2.50 each, and you’ll 
have to cut their leads and solder them 
into place to try them out. But if you 
can find a pair that are reasonably well 
matched, you’ll end up with a ‘home­
brew’ UHF reflectometer that will be 
comparable with commercial units cost­
ing at least $1000.

Coming soon
Well, that’s all for the present batch 

of VHF Powermatch accessories, but I 
hope there will be a couple more to join 
them soon.

Currently I’m trying out a new RF 
impedance bridge design, and it’s look­
ing quite promising. I’m also hoping to 
come up with a decent VHF/UHF 
dummy load (finally!), and perhaps a 
matching attenuator pad for the power 
detector.

So stay tuned for further develop­
ments. ©

Postscript is a registered trademark of Adobe Systems, Inc.

so you can look smart.
Protel Easytrax ™ a fast, friendly, low-cost pr ogram 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

Protel
Technology

Electronic Design 
Automation Specialist

Product of Australia
© 1990 Protel Technology D

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

Phone (002) 730100 (Int I + 6102 730100)

Fax (002) 730944 (Int’l+6102 730944)

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
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Monitor Alarm
Continued from page 131 

and forcing the reset input of IC3 low. 
IC3 is thus prevented from oscillating 
and its output remains low. When the 
infrared beam is interrupted, IC2 turns 
QI off, allowing the reset input of IC3 
to go high, and its output to oscillate at 
870Hz.

The 870Hz tone signal is applied to 
the base of transistor Q2 via a series 
2.2M resistor and capacitor. Q2 and its 
associated components form a very low 
power FM transmitter. LI and VC1 
form a tuned collector load for Q2, 
while the 3.3pF feedback capacitor en­
sures oscillation. Therefore, when the 
870Hz tone is present, it modulates the 
transmitter at that frequency.

VC1 is included to allow the transmit­
ter to be set to a convenient position in 
the FM band, with output to the an­
tenna taken from a tap on LI.

The construction of LI isn’t critical; 8 
turns of 0.5mm diameter copper wire 
wound on a 4mm diameter drill bit 
should suffice.

The antenna, connected to LI of the 
third turn from the supply end, should 
be about 1.5 metres long for a maxi­
mum FM range of about 25 metres.
Construction

I have included full size PCB patterns 
which I used for my prototype, as well 
as the corresponding component over­
lays and parts list. The following com­
ments and suggestions concerning con­
struction of the unit should also be of 
interest to those wishing to build one.

Since there are two parts to this proj­
ect (the infrared transmitter and the in­
frared receiver/FM transmitter) two 
separate enclosures are required. Also 
in most applications of the project (as in 
mine), the enclosures must be weather­
proof. Therefore, I suggest that diecast 
aluminium boxes be used - 100 x 25 x 
50mm (DSE Cat.No. H2221 or similar) 
for the IR transmitter, and the 120 x 40 
x 65mm size (DSE Cat.No. 2211) for 
the IR receiver/FM transmitter PCB.

If the unit is to be powered from a 
battery, a 12V/1.2Ah ‘gel cell’ would be 
ideal for outdoor operation. If a larger 
enclosure is available, the IR 
receiver/FM transmitter PCB and the 
battery may be put in one enclosure, 
and power run to the IR transmitter via 
an underground cable suitably protect­
ed.

Finally, note that inductor LI in the 
circuit diagram is now part of the cop­
per pattern on the PCB, simplifying 
construction. q

L.E. CHAPMAN
SUPER SPECIALS
Gramo Motor and Pickup 4 speed 
includes cartridge and stylus mono 
or stereo. Ideal for recording 78 
records to tape $18 pp NSW $3.80 
(Interstate $4.60)

SUPER SPECIAL
FM Stereo Kits with circuit diagram 
All three modules supplied are fully 
assembled and aligned only $22 
pp $2.10

Antenna supplied

Tuning Capacitor 
2 gang covers all 
Aust. AM bands 
$4.75 pp $1.20 for 
one or two.

★ ★ * SPECIAL * * *
Cellular Horn Tweeter
Mounting specification
12.5 x 7.1 cm 
frequency range 
2000-20.000HZ 
30 watts, 
impedance
8 OHMS

Crossover 3 Khz

Car Radio Suppressors 4 for $2
Valve Sockets 9 Pin 4 for $2 
Octal 4 for $2

SPECIAL
Dual VU Meters 
$3 pp $1 
For 1 or 2

POTS
14 MEG $1.50
'h MEG Switch $2
1 MEG $1.50
1 MEG Switch $2
25K Dual Ganged $2

Stick Rectifiers TV20SC $2 
Transistors AD 161-162 pair $3 
AD 149 $2 each

Slide Pots
1/z MEG Dual $1 
1 MEG Dual $2 
2 MEG Dual $2 
1K Dual $1

TV CRYSTALS 
4433/619 $2.00 
88/238 $2.00

Dual 2 MEG Ganged Lin $2 
Dual 1 MEG Ganged Lin $2 

Dual 1 MEG Ganged Log $2
Dual 10K Ganged Log $1 

50 OHM Single 50c

25K Dual $2
5K Single 50C 
250K Single 504
10K Single 50«

AM/FM Tuning Capacitors 
Gear Drive $10Microswitches SA 250V AC 50c

Chrome ’A push on knobs RRP $1.20 ea 10 for $1
Mixed Capacitors fresh stock 100 for $2
Mixed Resistors all handy values 100 for S2
Slide pot Knobs 10 for $1
IFS 455K for Valve radios $2 ea
Oscillator Coils $1 ea
Dynamic Microphone Desk type HI IMDon/off switch $4 pp $1
Telsco Microphone Ceramic $2 pp $1

Touch micro switches as used on 
colour TV sets 4 for $1
Transistor ear pieces plug and lead 
4 for $2
Push button switches 4 pos 50 cents

1 C Sockets 28 pin 4 for $1,18 pin 4 
for $1, 24 pin 4 for $1

2 way speaker crossover networks $2 Jack Plug Sockets 2.5MM 4 for $1
3.5MM 4 for $1.6.5MM 4 for $1

Push Button switch 
5 position $2 -

TV Tuners 
46 300.5 
11 Volts $10

Electros
50 MFD 350V 
$1.50
20 MFP 450V $1.00

Rotary Switches
2 POS $1
4 POS $1.50

Speaker
Transformers
7000 to 15/OHM 5W $7

7000 to 3.5 OHM 15WS10

Speakers
5 X 7 $5, 6 x 4 $4,
6 x 9 3.5 Ohm $7

Inline fuse holders 4 for $1 
Shielded leads 7ft 3.5 to 3.5 $1 

3.5 to 6.5 $1 
6.5 to 7 ft 75c

Inline Bay not Plugs & Sockets 4 for $1

Shielded Cable 20 cents a metre

Record Player Cabinets solid timber base, 
perspex top $20 pp NSW $4, $7 interstate

TagStrips 10 for $1.00

Valves 
EF 50 $5 
GK7S7 
EF 86 $8 
6K8 $10 
6V4S5 
1S5S7
6AL3 $6

6 BM8 $7
6 BL8 $5
5 AS4 $6 
12AU7S7
6 U7 $10 
1T4 $7 
6SA7 $10

Capacitors 
6N8 1500V

1000UF16V
1000UF 50V 

0.0039 UF 1500V 
0.0068 250V 
47 UF 63V 
47 UF 160V 
470 UF 16V 
47 U F 200V 
0.1 UF 250V 
680 UF 40V 
0.027 250V 
10 UF 25V 
22 UF 160V

50 4 
504

ea$1
504

10 for $1 
ea$1

3 for $1
3 for $1

ea $1
5 for $1
3 for $1
4 for $1

10 for $1 
5 for $1

Speaker Cabinet Cloth 
$10 per metre width 5ft. Send 
postage stamp for samples

122 PITT ROAD, NORTH CURL CURL, 
NSW 2099. PHONE 905 1848
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Australia’s new seagoing research laboratory:

A tour of the 'Aurora Australis'
by TOM MOFFAT
A seasoned veteran of marine journeys to the Antarctic, Tom Moffat has fond memories of 
freezing days spent in the crow’s nest of the old Nella Dan on iceberg watch. But a few weeks 
ago he had the opportunity to look over Australia’s spanking new Antarctic research> vesse 
when it was berthed in Hobart. As he found, it’s loaded to the gunwales with the latest 

electronics.
172 ELECTRONICS Australia, September 1990



Aurora Australis is the latest flagship 
of Australia’s Antarctic Division, re­
placing a long line of mostly Danish 
ships plying the southern waters. She is 
the first Australian-built ship to enter 
the Antarctic service, built in Newcastle 
at a cost of $124 million. The ship be­
longs to the P&O Polar organization, 
and will be leased to the Antarctic Divi­
sion for the next 10 seasons.

Aurora Australis is really two ships in 
one — a cargo ship, to carry supplies 
and personnel to and from Australia’s 
Antarctic stations, and a research ves­
sel. She takes the place of the Nella 
Dan, the faithful Danish ship that 
served Australia for many years before 
running aground at Macquarie Island. 
Nella Dan was subsequently scuttled, 
amidst circumstances that are still con­
troversial to this day.

Aurora is much bigger than the Nella 
D^n, and has full ice-breaking capabil­
ities which should allow her to charge 
ahead in ice conditions that sometimes 
left Nella beset for weeks at a time. 
Aurora’s size is such that when you are 
walking around on her while she’s tied 
up at the wharf, you tend to forget you­
’re on a ship. In many ways it’s more 
like touring a university research insti­
tute, or the labs at the Antarctic Divi­
sion headquarters in Hobart.

As well as resupplying the stations, 
Aurora Australis conducts oceano­
graphic research all the time she’s un­
derway. There are five shipboard re­
search labs and space on deck to install 
a couple of others in sea containers for 
special-purpose cruises. The ship also 
bristles with sensors for collecting data 
on such things as depth, water tempera­
ture and salinity — anything to do with 
the ocean environment. The labs and 
the sensors are all connected back to a 
central computer room on the ship via 
an Ethernet networking system. As she 
moves along, Aurora is like a giant data 
vacuum cleaner, sucking in anything of 
interest and storing it for later detailed 
study.

The computer room on Aurora Aus­
tralis shares space with a large rack of 
equipment for acoustic study of the 
ocean. ‘Acoustic’ means depth sound­
ers, some of them very specialised. On 
the Nella Dan, depth sounder studies 
were done in a very direct and manual 
way. There was a large Norwegian- 
made depth sounder in the chartroom 
behind the bridge, and near it a satellite 
navigation system. The sounder was 
strictly mechanical; a slowly moving roll 
of paper, and a scanning stylus that 
went scratch-scratch-scratch across the 
paper, burning a depth profile into it

with an electric current.
Depth studies went on 24 hours a 

day. Every five minutes whoever was 
‘depth sounder attendant’ had to read 
the satnav and record the ship’s posi­
tion, course, and speed in a book. Next 
you had to read the present depth from 
the sounder and record that as well. Fi­
nally you had to open the door of the 
sounder and write the time on the mov­
ing paper, trying all the time to jump 
out of the way of the whizzing stylus. If 
it got you, it would deliver a nasty elec­
tric shock.

Everyone aboard the Nella Dan was 
rostered on depth sounder duty an hour 
at a time. This included journalists like 
me who were not part of the scientific 
party, and my own stints always seemed 
to be from 3am to 4am or something 
equally attractive. Your last job before 
going back to bed was to wake your re­
placement - not always a pleasant task.

This same kind of activity takes place 
aboard the Aurora Australis, although 
now it’s all automatic. There is not one, 
but several depth sounders, including 
the latest Simrad EK400 scientific depth 
sounder which has only been on the 
market for a few months. There’s no 
moving paper and stylus with this in­
strument; they’ve been replaced by a 
colour computer screen.

The Simrad actually contains two indi­
vidual sounders, one running at 38kHz 
with 5000 watts of peak power, and the 
other on 200kHz with 500W. There are 
also two other sounders running on 
120kHz, one with a split beam which al­
lows it to show position information of 
a target as well as its depth.

The ship’s nerve centre and central gathering point for all data- its VAX 
computer.

ANARE computer programmer 
Howard Burton checking the output 
from the HP colour inkjet printer, 
which gives hard copy of the depth 
sounder images.

Instead of requiring members of the 
ship s company to record readings in a 
book day and night, Aurora’s acoustic 
equipment sends its data to a Hewlett 
Packard computer system which records 
it automatically. The system can run 
completely unattended if need be.

Sea bottom profiles are recorded con­
tinuously as on the Nella Dan. but now 
scientists are after something more elu-
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A Tour of the Aurora Australis

A closeup of the master console on the bridge. The small TV monitor shows a 
view from the top of the mast, where a remotely controlled camera replaces 
the traditional ‘crows nest’.

sive: krill. These are tiny shrimp-like 
creatures that are the foundation of the 
whole food chain in the Antarctic. Krill 
feed seals, whales, birds, all kinds of 
Antarctic life - and it’s intended they 
may even feed people one day. Krill are 
one of the world’s most bountiful 
sources of protein.

Scientists would like to know if the 
krill population is increasing or decreas­
ing, how and why it moves, what at­
tracts or repels it, where it comes from 
and where it’s going. The elaborate 
depth sounder installation should let 
scientists see swarms of krill and work 
out where they are, how deep they are, 
and how big they are. Trouble is, krill 
are so tiny that the depth sounder 
echoes they return are just above the 
system noise level.

Scientists hope that the different 
depth sounder frequencies will produce 
different images or ‘signatures’ of krill. 
By taking into account the signatures 
produced by all of the depth sounders 
running simultaneously, it should be 
possible to say for sure, “Hey, there’s a 
swarm of krill, X metres by Y metres 
across, and Z metres deep”. If it is then 
necessary to study these krill more 
closely, it’s a simple matter to chuck a 
net over the stern and haul a few in.

Krill snared by nets, as well as fish, 
end up in one of the Aurora’s ‘wet 
labs’. These areas have smooth surfaces

from floor to ceiling, and are designed 
to withstand a tremendous onslaught of 
fish innards. Since everything is smooth 
and watertight, cleaning up afterwards 
is just a matter of hosing it down. The 
wet labs contain clean enclosed areas 
where computer terminals can be used 
to record data from fish and krill 
studies.

The ‘acoustic’ instrument rack, with the various depth sounders on the right, 
and the Hewlett-Packard computer on left.

There are a couple more labs which 
are in reality giant freezer rooms, where 
temperatures can be brought right down 
to Antarctic levels. The obvious ques­
tion is, if the ship is in the Antarctic, 
why don’t they just open the windows?

The answer is that the labs can be 
kept Antarctic-cold even when the ship 
is back in Australia. Sometimes it is 
necessary to bring samples back alive, 
and many creatures would die if re­
moved from their Antarctic environ­
ment.

Another interesting device is the 
‘CTD’ unit, standing for conductivity, 
temperature, and depth. This instru­
ment can be lowered on a cable to 
depths of 6.5km or more, from where it 
can send back measurements of its envi­
ronment. There is also a little submersi­
ble camera device which can send back 
pictures from great depths.

Back on the surface, salinity and tem­
perature are also measured, as well as 
the concentration of chlorophyll in the 
water. Chlorophyll measurement is con­
tinuous - there is a pipe connecting an 
inlet outside the ship back to a ‘fluo­
rometer’ in one of the labs. As water 
runs through this device, the chlorophyll 
level is measured and recorded on a 
personal computer. Readings are then 
transferred back to the computer room 
via a serial link.

The computer room, then, is the 
‘brains’ of the outfit, with tentacles 
reaching out to every scientific area of 
the ship. It also receives information 
about the ship’s position, course, and 
speed, as well as weather data. Every-
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thing is compared with everything else, 
and then ‘gelled’ into a master picture 
of the ship’s environment at a given mo­
ment. The significance of all the data is 
worked out in a big Digital Equipment 
VAX computer system which occupies 
the centre of the computer room.

Once the information is digested, the 
computer will have a continuous record 
of data such as “we found krill at lati­
tude such and such, longitude so and 
so, while we were going this fast in that 
direction. The swarm was X by Y 
metres in size and was Z metres deep. 
Lab analysis showed the krill to be of 
whatever type. This all happened at 
something-or-other time on this-or-that 
date, while it was cold outside and 
snowing. At the depth we found the 
krill, the water temperature was some­
thing and the salinity was something 
else.”

You get the idea. The data don’t refer 
only to krill, of course; more general 
oceanographic information is also being 
recorded, to take its place in the store­
house of everything that’s known about 
the world’s oceans. Of particular inter­
est to Antarctic scientists is a study of 
how melt water comes off Antarctica's 
ice shelves.

So much for the floating research in­
stitute, how about the ship itself? 
Aurora Australis is an example of the 
very latest in electronic control. On the 
Nella Dan’s bridge there was the tradi­
tional ship’s steering wheel where the 
helmsman could stand while looking 
very brave and important. Passengers 
liked to be photographed at the wheel 
as well. There was also the classic en­
gine-room telegraph, with positions for 
‘full-ahead’, etc., and a couple of big 
old circular radar displays with black 
rubber hoods.

The only real concession to modern 
technology was a little hand-held con­
trol unit at the end of a long cord. This 
had a knob that could be used to con­
trol the ship’s rudder while the helms­
man was peeking over the side to watch 
the ice, or during docking maneuvres.

Forward of the bridge, outside, was 
an old-fashioned ‘crow’s nest’ where a 
lookout could be placed to find a way 
through the pack ice. There was also a 
control unit in the crow’s nest, so the 
ship could be steered from there if nec­
essary. The crow’s nest was another in­
teresting hang-out for passengers.

In comparison the bridge on Aurora 
Australis is truly gigantic, but mostly 
empty. In the centre is an enormous 
console, flanked by a couple of space­
shuttle seats. They look like you could 
have your teeth fixed in them, if you

The fluorometer, used for continuous measurement of chlorophyll The vellow 
pipes carry seawater from a sampling hole in the ship’s hull through the 
instrument and back out again. Data Is processed initially by the PC at right.

The hot seat in the radio room. Not a tuning knob in sight - or any other 
kind of knob, for that matter!

The navigation desk. Just look at all of those satnavs...
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A Tour of the Aurora Australis

The submersible camera. The white tubes enclose strobe 
lights, above and below the camera lens - here wearing 
a dark lens cap.

‘If all else fails...’ Aurora still carries a set of traditional 
signal flags, as mentioned in the text.

leaned them back. There is a big TV- 
style radar screen in front of each seat, 
and to one side - a tiny joystick, like 
on a computer game. A couple of gen­
tle fingers on the joystick can make the 
ship go forward, aft, port or starboard.

In the middle of it all is a small 
‘wheel’ that looks like it would be more 
at home on an aircraft. This is said to 
be for traditionalists - like marine 
pilots - who don’t want to face the joy­
stick.

There is no crow’s nest on Aurora 
Australis; instead, a video camera is 
mounted on top of the mast. The cam­
era has remote pan, tilt, and zoom con­
trols, and connects to a small TV moni­
tor in the centre of the main console. 
The camera is used to find a way 
through pack ice, avoiding the need to 
send someone aloft to spend the day 
freezing in the crow’s nest.

In the radio room — no knobs! Not 
one. All the radio gear is controlled by 
keypads. There is one concession to 
tradition, a morse key - one of those 
really flashy ones with a marble base. 
The radio operator said it was unlikely

The CTD (conductivity-temperature- 
depth) sensing device.

it would ever be used. This is in con­
trast to the Nella Dan of a few years 
ago when most official ship’s traffic was 
passed by Morse Code, all the way back 
to Denmark.

And if all else fails, back on the 
bridge, Aurora Australis carries a sup­
ply of brand new signal flags. Does any­
one still know how to read them?

Will Aurora Australis ever really re­
place the Nella Dani In scientific terms, 
and in practical terms, Aurora is streets 
ahead. She’ll go places and make dis­
coveries that Nella Dan never dreamed 
of. But emotionally, Aurora’s got a 
hard act to follow.

Nella Dan had class; she was a true 
lady of the sea. She was a happy home 
and a magic carpet to many expedition- 
ers who leaned over her rails to ogle 
their first icebergs, or to do less pleas­
ant things as the ship rolled over by 40 
degrees. Many a tear was shed when 
Nella met her end, and memories of the 
ship still bring a lump to the throats of 
expeditioners. Let’s hope that Aurora 
Australis can develop such a devoted 
following. ®
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When there's no other answer but Quality
Contact Adilam Electronics - the component specialists. Market leaders in 
product depth and customer service to the professional component
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Papst manufacture the largest 
range of equipment fans in the 
world providing the most efficient 
and versatile solutions to problems 
in both AC and DC applications.

In addition to models in sleeve 
bearings (proven in millions of 
installations), Papst offers ball 
bearing versions for high 
environmental temperatures, 
enhanced performance models for 
increased airflow and quiet types 
with particularly favourable air- 
flow/noise characteristics for 
sensitive audibility requirements. 

Papst first for Reliability - 
Versatility - Availability..

Weco are specialists in the 
manufacture of terminal blocks 
with a range of over 10,000 
products.

These include Connectors for 
printed circuits, Terminal Strips 
and Tab Connectors for Panel/ 
chassis mounting, ceramic 
terminal blocks including 
Explosion and Firedamp, proof 
types.

Recent developments have been a 
range of Electronic Modules for 
use on mounting rails to DIN EN 
50022-035 and 045.

Also the new series 120 and 150 
Multilift screw connectors for 
printed circuits featuring lift 
terminals that guarantee high 
pressure contacts and allow 
countless wire disconnections.
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ETHODE

Wilhelm Westermann are 
recognised as the world leader in 
the development and manufacture 
of miniturised plastic film cap­
acitors. Materials used include 
polyester, polycarbonate, 
polypropylene and the new 
polyphenylene sulfide for high 
frequency applications.

In addition their MP3, Metallised 
Paper, Capacitors are internationally 
approved for use across the mains 
in RFI suppression applications. 

These units are superior to 
capacitors with thermo plastic film 
dielectrics due to their high corona 
inception level and they have 
excellent active and passive flame 
retardent properties.
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1 L u E rniLirs - ine GLOBAL ALLIANCE IN TEST & MEASUREMEN T

FLUKE 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 Hold*, relative, protective holster with Flex-Stand’- 
0.3% basic dc accuracy
5kHzacV__________
Analog bargraph & 
zoom_____________  
Three year warranty

0.1% basic dc accuracy
20kHzacV_________
Analog bargraph & 
zoom_____________  
Three year warranty

0.1% basic dc accuracy 
20kHzacV_________ 
High resolution 
analog pointer_______
True rms ac________  
1 ms PEAK MIN MAX 
41/? digit mode 
Back lit display 
Three year warranty

READER INFO NO. 74

AU STATES:
NSW:0biat, 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.

Available from the following Philips Test & Measurement distributors:
George Brown Group, Bestobeli, Dick Smith, Petro Ject.
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

NT: Blackwoods, Thew & McCann. 
WA: Atkins Carlyle, Leda Electronics. 
TAS: George Harvey Electric.

NEW ZEALAND: Control Tech. David Reid.


	Inside the Hubble Space Telescope

	On the cover

	Plenty of reading, whatever your interest

	Hitachi midi with ‘Super woofer’

	Pickup arm has air bearings

	Thinnest VHS-C video camera

	Open reel recorder

	Additions to Sony ‘ES’ speaker range

	Easy to use camcorder

	Australian mini speakers


	NASA’s Hubble Space Telescope:

	THE ULTIMATE

	TIME MACHINE

	by KATHRYN DOOLAN

	Instruments

	Launching delays


	Beyond ISDN - or the 'democratic' network

	by STEWART FIST

	George Cookson: from breadcarter to AWA communications engineer

	Wireless engineer

	Beginnings

	At Willoughby

	NZ stations

	More on Fleming

	Bourne organs



	ROD IRVING ELECTRONICS

	MICROLINE

	ROD IRVING ELECTRONICS



	ROD IRVING ELECTRONICS

	Mr Cardas explains his cables, and though confused, I eat humble pie

	New Zealand now has one of the largest networks of private non-commercial stations. By the end of the year, Radio Rhema will be operating 12 mediumwave and one FM station.

	Canada expands relays


	The tale of a set called ‘Frank’ - a bit like grandpa’s axe!

	Yours truly returns

	Fault of the Month

	Hardware Supported

			 WE’VE BEEN HIT	

	We feel that TDK Disks are one of the best quality disks available on the market today.

	Prices slashed on TDK while stocks last


	Novacastrian Electronic

	[ÑE5 Supplies Pty Ltd


	Basic Electronics - Part 7


	Diodes and rectification

	by PETER PHILLIPS

	The diode

	The semiconductor

	The PN junction

	Diode behaviour

	Other diodes

	Rectification

	Filtering

	Professional Instruments for Professional People


	SPECTRUM F»

		——' 	 	

	$12959

	»1499990


	HEAR HERE!

	/1OOg roll

	$995

	PUSH-ACTION	T-BAR

	•	2 hole reamers" *995 SCREWDRIVER

	$595	X	'

	$595


	YOU NEE

	The One Tool That Ooes It All!

	A professional quality Solder Station at a hobbyist’s price!

	For quick and reliable connections, it beats solder every time!

	ARRL Radio Handbook

	$4995

	WORLD

	$495

	$095

	ARRL Radio Handbook

	Vernier Reduction Drive

	Activating Coil

	Mini Reed Switch

	$1595

	Mini Micro Switches

	Micro Switches

	Cradle Relay Sockets

	PCB Mounting Relays

	Cradle Relays


	The Largest Australian Electronics Retailer!

	Syntony & Spark - 2

	by PETER R. JENSEN, VK2AQJ

	Construction tips

	REFERENCES

	COMPONENTS DIRECT TO THE PUBLIC AT WHOLESALE PRICES

	Louis Challis has just checked out the latest Philips CD840 CD player, which carries oversampling to the ultimate degree: 256 times. Is the performance equally impressive? Read on, and discover what he found...

	On the bench

	Listening tests

	Full range of Fluke/Philips Accessories.


	Loaded with electronics:

	by BARRIE SMITH

	Video & Film Time Codes


	Arriflex 535

	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

	The ‘film look’ and HDTV...

	by ROGER HARRISON, VK2ZTB

	The design

	Tuning up



	Printers Feature:

	by DONNA MAY, MARK LUND, THOMAS PRITCHARD and CLAUDE NICHOLS

	Microprocessor and custom IC

	DeskJets character set

	Character ROM data storage

	300dpi characters on a 600dpi grid

	Algorithmic enhancements

	Double-width algorithm

	THE DESKJET PRINTER CUSTOM INTEGRATED CIRCUIT


	HP’s Deskjet Printer

	Compressed-width algorithm

	Half-height algorithm

	Draft-quality algorithm

	Bold algorithm

	Underlining

	Tall fonts

	Graphics

	Printing

	Printhead considerations

	Summary


	Laser Printer Review:


	Tl’s new 6ppm microLaser

	Printers Feature:

	WE HAVE:

	Motorola unveils ‘MultiPersonal’ computer

	PC based laser quality’ fax

	Ultralight laptops

	PC SOFTWARE

	Video and system controller in one chip

	4.5d voltmeter card for PC’s

	the new ICOM IC 40G UHF C.R.S. Transceiver.

	by ROB EVANS

	Features

	Design considerations

	Practical considerations

	Noise and op-amps

	Hidden noise


	VIATEL VIDEOTEX MODEM DECODER


	$39.95
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