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How to beat the high cost
of cheap meters.

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

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

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

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

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

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

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

But just in case, now you know.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
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WELL, THAT WAS 1986! For us, it was a year of surprises, our 1st birthday, prizes (our
1st birthday contests) and lots of hard work!

It has been a tough year for electronics retailers, consumer electronics firms and elec-
tronics importers, but the times have been kinder to quite a few local manufacturers,
according to a report from the Australian Electronics Industry Association, covered in
our News Review lead item on page 6, this month. Export opportunities have not been
lost on local manufacturers who have chalked up successes with products such as traffic
lights (AWA), digital ionospheric sounders (KEL Aerospace), and FM station antennas
and systems (Antenna Engineering), to name some good examples.

Mr Terry Kelly, Managing Director of KEL Aerospace, said recently, “It is essential
that a greater and more realistic importance be attached to government procurement
of high technology goods and services from Australia’s smaller indigenous companies
that are bound to be tomorrow’s exporters’. Hear, hear.

According to the CSIRO Office of Space Science and Applications (COSSA), for much
of the electronics industry the future is looking up — literally! There are many develop-
ing business opportunities in space science and engineering it seems, in both local and
expqrt markets. And this is despite the loss of NASA’s space shuttle Challenger last Janu-
ary and several losses of several European Space Agency's Araine launchers, setting
back many satellite launch programs.

Some Australian companies have already tapped the burgeoning space hardware and
software market. AUSSAT has certainly opened up some opportunities in our domestic
market which companies large and small are taking advantage of. But it doesn’t stop
there. Remote sensing from satellites is an area in which Australia has considerable ex-
pertise, the technology for which will become of increasing interest as applications ex-
pand around the world.

In space applications and technology, in end-user expertise and space-related R&D,
this country is in a strong position to exploit opportunities. Let us not fumble the ball now.

To finish, all of us here at AEM wish you, our readers and advertisers, the best of the
season. May you prosper in 1987.

Roger Harrison
Editor

COPYRIGHT: The contents of The Australian Electronics Monthly is fully protected by the Commonwealth Copyright Act (1968). Copyright
extends to all written material, drawings, circuit diagrams, printed circuit boards, computer software and photographs. Although any
form of reproduction is a breach of copyright, and we especially point out this extends to the construction of projects produced by
our laboratory or our associates., we are not concerned about individuals constructing projects for their own private use, nor by bands
for example. constructing one or more units for use in performances. Commercial organisations should note that no project or part
project. including printed circuit boards produced by our laboratory or our associates and described in this magazine may be offered
for sale, or sold, in fully or substantially assembled form, unless a licence has been specitically obtained to do so from the publishers,
Kedhorn Holdings Pty Ltd, or from the copyright holders. We will take strenuous legal action against any person or tirm tound infring-
ing our copyright as aforesaid.

LIABILITY: Whilst all efforts have been made to ensure that all constructional projects and circuits referred 1o in this issue will oper-
ate as indicated efficiently and correctly and that all necessary components to assemble the same will be available, no responsibility
whatsoever is accepted in respect of the failure for any reason at alt of the project or circuit to operate effectively or at all whether
due to any fault in design or otherwise and no responsibility is accepted for the tailure to obtain any components in respect of such
project or circuit. In addition, no responsibility is accepted in respect of any injury or damage caused by any fault in the design of
any such project or circuit aforesaid. The publisher accepts no responsibility for unsolicited manuscripts, illustrations, computer soft-
ware or photographic material although all care will be exercised. Comments and test results on equipment reviewed refer to the
particular item submitted for review and may not necessarily pertain to other units of the same make or model number.
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RC models are popular
Christmas gifts and our feature
project this month keeps their
batteries charged, ready for
action! The Porsche, just one
from their vast range, is from
Dick Smith Electronics. The
Boomerang is courtesy Bruce
Routley of Jaycar. Pic, Mark
Rowland. Design Val Harrison.
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PROJECTS
TO BUILD

AEM9503 Rapid 12 Vdc
NiCad Charger
.................. 68
Keep those RC models on
the go with our rapid
NiCad battery charger —
just plug it into your
vehicle battery!

AEM9504 Flash-
triggered ‘Slave’ Strobe
.................. 72
Add more punch to your
party or disco with our
‘slave’ strobe that triggers
from the flash of a main
strobe unit — such as our
popular AEM9500 Beat-
triggered Strobe.

AEM4506 Computer
Frequency Counter
Interface

Here’s a simple add-on
interface project, with
software, that allows you
to use your Apple Il as a
frequency counter.
Software for other
computers will follow,
according to reader
demand.

STAR PROJECT
A 70 cm 50 W All-mode
Booster Amplifier

For use on the 70 cm
amateur band, this project
typically provides around
50 W output from 2 W in,
or from 10 W in (with
input attenuator). It may
be used on CW, SSB, FM
and ATV, powered from a
nominal 12 Vdc supply,
ideal for either mobile or
home use.

CIRCUITS &
TECHNICAL
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AEM
Pages 33-66

Contents .. ......... 33
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PRACTICALITIES
A Modular Analogue
Music Synthesiser

Part 2 of John East’s
music synthesiser project
for the practical
enthusiast/musician.

Benchbook

Practical circuit and
workshop ideas from
readers.

EQUIPMENT REVIEW

Bloctronics — the
Electronic ‘Lego’

Here's a great way for
kids — of all ages — to
learn and experiment with
electronics using this
simple, versatile ‘building
block’ set.

PRACTICAL
COMPUTING

Commodore 64 Speech
Synthesiser

Assembling a
PC-compatible

Here’s how to put
together a PC-compatible
computer in easy,
illustrated steps.

Memory Mapping and
Computer Number
Systems — Using The
VZ200/300

Getting ‘inside’ your
computer is half the fun
of owning one. Here, Bob
Kitch explains what
memory mapping is all
about and shows how
computer number
systems work. The
VZ200/300 is used to
illustrate, but the
principles apply to any
compulter.

The Impact Laser
Printer

Roger Harrison reviews

the locally-made Impact
Model Il laser printer.

A memo to Telecom.



COMMUNICATIONS
SCENE

Build This All-mode
50 W Amp. for 70 cm
................. 101
Our Star Project this
month is this all-mode
amp. for the popular 70
cm UHF amateur band. It
delivers 50 W from either
2Wor 10 Win, has a
bandwidth of 10 MHz,
can be used on CW, SSB,
FM or ATV and is ideal
for mobile or home use as
it is powered from a
nominal 12 Vdc supply.

FEATURE

CONSUMER
ELECTRONICS

«

Home Entertainment &
Consumer Electronics
— from now to the year
2000
.................. 12
Dennis Lingane reports on
‘the state of the nation’ in
consumer and home
entertainment electronics,
covering audio, video,

CD, DAT, personal
photocopiers and more.
And this month is just
Part 1!

SPECIAL OFFER

Save space and organise
your printer with this
ripper universal stand.

Home Entertainment &
Consumer Electronics
— from now to the year
2000
.................. 12
Part 1 — A ‘state of the
nation’ report from Dennis
Lingane, covering hi-fi,
video, digital audio and
more.

NEWS &
GENERAL

News Review

Electronics export drive.
Consumer Electronics
.................. 20
New National camcorder,
Professional Products
New Tektronix CRO.
Retail Roundup

Guide to bargains and
unusual bits.

Project Buyers Guide

Kit and bit suppliers for
our projects.

Bytewide
.................. 78
Pocket RS232/V24 tester.
Spectrum
.................. 99
Wide range noise bridge.
Admarket
................. 110
Readers’ free ads.
Letters

v BT ot A 8
Errata
................... 8
Subscriptions
.................. 18
Printed Circuit Service
................. 112
The Last Laugh
................. 114

WINNERS OF OUR
BIRTHDAY CONTESTS
................. 110

NEXT
MONTH!

KISS THE LAST OF THE
BIG SOLAR MAXIMA
GOODBYE!

If you've been an amateur or
shortwave DXer over the past
decase or two, then say good-
bye to the last of the big solar
maxima — it's just gone! In this
feature, Leo McNamara and
Roger Harrison VK2ZTB take a
look at sunspots, their history
and recent work on predicting
future solar maxima.

BUILD OUR ‘WORKHOUSE'
POWER AMP MODULE
Here’s a robust, easy to build
amplifier module that delivers
a healthy 50 W into 8 ohms or
100 W into 4 ohms, has less
than 0.05% THD at rated out-
put and features electronic pro-
tection that makes it virtually
‘unstuffable’. Great for low-cost
stereo power amps, guitar
amps and public address
systems,

DIGITAL DATA/LOGIC
PROBE

Servicing microprocessor and
other complex digital hardware
can be extremely difficult with
a standard logic probe. Often,
it’s important to know whether
pulses arrive in the correct se-
quence and at the correct time
to operate a peripheral device.
The ability to obtain the status
of any data or address bit at a
precise instant is another
necessity. This project goes a
long way to meet the above
criteria.

RF MILLIVOLTMETER

If you're into RF, then this
project’s assential for your
workbench. It covers the range
right through the UHF and
reads down to 500 uV. Con-
struction is straightforward and
the price is way under com-
parable commercial units.
While these articles are currently
beilng prepared for publication,
unforseen circumstances may
aftect the final contents of the
issue.
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export battle

ccording to the Australian Electronics Industry

Association (AEIA), this country’s telecommunications
and electronics industry is making a major export push on
world markets and the current $50 million level of exports
is projected to soar to $600 million in the next decade.

Professor Graham Helles-
trand of the Joint Micro-
electronics Research Centre at
the University of NSW says that
electronicsis *'. . . currently the
only industry which can havea
significant effect upon the eco-
nomic fortunes of Australia dur-
ing the next 20 years.

Both large and small compa-
nies are leading the export
drive, selling a broad product
range from sophisticated anten-
nas and mobile radio units to
complex telecommunications
and defence equipment.

Philips has chalked up mil-
lions of dollars of export earn-
ings in recent years with sales
of radiocommunications equip-
ment including microprocessor
controlled radios and sub-
scriber radiotelephone links.
Some 25% of the radio tele-
phone equipment it manufac-
tures here is exported, mostly to
S.E. Asia and China.

Kel Aerospace from Sydney
recently won a contract with the
Canadian government worth
A$700 000 for the supply of a
network of unmanned digital
ionospheric radars. KEL Aer-
ospace won a federal Govern-
ment Export Award in 1985 for
its successes in selling Aus-
tralian radar hardware and soft-
ware to more than 20 countries
around the world.

It seems the industry is gain-
ing something of a toehold in
China, judging from the Aus-
tralian companies exporting
product to there.

AWA is doing good business
with its traffic controllers in
China, while Printronics (the pc
board manufacturers) recently
signed a $10 million export con-
tract with that country for on-
going sales of technology in
printed circuit boards. A digital
radio concentrator system deve-
loped here for Telecom by NEC
(Aust.) has found buyers in Chi-
na as well as around the world.

Closer to home, Antenna En-
gineering has supplied just
about every FM station in New
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Zealand with equipment, in-
cluding antennas, combiners
and switch frames, in the past
18 months and they are also ex-
porting to the rest of the Pacif-
ic Basin, Asia and the Middle
East.

The AEIA believes the indus-
try is still only scratching the
surface of potentially huge ex-
port sales. In a report compiled
for the Department of Industry,
Trade and Commerce recently,
the Association pinpointed
these potential export growth
.areas: — communications
equipment and systems for
rural and remote areas — small
satellite ground stations on the
12/14 GHz band — submarine
fibre-optic systems — HF radio
systems, and — specialist busi-
ness communications systems.

The AEIA believes that by
concentrating on these areas,
the industry can double its ex-
port sales within three years.
The Association claims that the
industry , through them, is now
working closely with Austrade
and other Federal Government
departments to build strong and
lucrative long-term export
markets.

High-tech view of
‘inner-space’

New Zealand company

plans to open the world’s
first “‘opto-electronic micrari-
um” next month, giving visitors
to this ‘museum/zoo of the
microscopic world' a view of
those things and creatures that
cannot be viewed by the un-
aided eye.

“Nine-tenths of the world is
microscopic and for most peo-
ple, has never before been seen
or experienced. Our aim is to
make this first experience as ex-
citing and memorable as possi-
ble”", says Dr Lannes Johnson,
one of the directors of the
company.

The world's only other
micrarium, opened in Buxton,

but a few of the possibilities.

(02) 651 1166.

PROJECTING AN IMAGE

The Australian company, Laser Vision (Aust.)Pty Ltd, has launched
a ‘'real time laser beam projection system’’ that can ‘write’ words
and still or animated images with laser beams on almost anything,
anywhere, any size, the company claims. Dubbed the laser Writer,
it can write on clouds, mountain sides, boats or buildings, to name

International patents are held on the computer controlled sys-
tem which features an in-built animation facility. Given only the first
and last frame of an animation sequence, the laser system’s con-
troller can provide an infinite number of intermediate images to
provide smooth animation, says Laser Vision, and this can be
achieved by an operator after just a few hours training.

Images can be zoomed in and out, moved around the display
location or interrupted with a ‘fresh’ message. The operator can
‘cut’ from one image to another, ‘melt’ one image into another or
adjust the size, slope, angle, position and speed of text display.
Also, the system provides the ability to display a number of differ-
ent text messages at different locations from one controller.

The company sees it as a unique promotional and advertising
medium with advantages over existing static promotional displays.
Full details from Laser Vision, 50 Carters Rd, Dural 2158 NSW.

England in 1981, employs
projection techniques. The New
Zealand micrarium will employ
new opto-electronic technology
devised and patented around
the globe by two New
Zealanders. It will provide im-
proved quality of the magnified
images allowing viewers, for the
first time the company says, to
participate in the inspection of
live displays using video-
microscopic scanning
equipment.

The micrarium will be locat-
ed in central Auckland, housed
in a NZ$3 million complex
which will be an entertainment,
educational and tourist attrac-
tion, the company — Micro-
world of Inner Space — says.

The topics covered will in-
clude the spectrum of marine
life, medical and dental, foren-
sic, industrial and electronic
displays, zoology and botany,
chemistry, plus geology and

gemstones with viewing con-
soles arranged in themes.

New Zealand
distributor for T.l.

hannel Master, claimed to

be one of the fastest grow-
ing components dealers in New
Zealand, will now handle all
Texas Instruments Semicon-
ductors in New Zealand.

T.I. believe the NZ/Pacific
area is one of the most dynam-
ic growth markets for semis as
they are being designed into a
host of locally manufactured
products. The NZ market alone
was worth NZ$42 million last
year.

Channel Master’s T.I. semis
range will include CMOS and
LSI products, power products,
linear and interface devices,
DRAMs and EPROMs,
8/16/32-bit processor chip sets
and digital signal processors.



Living Media.

Beethoven the bedroom and Springsteen the family
with "'Living Media" ... a new world of totally
integrated sight and sound.

You can enjoy Beethoven in the Bedroom while
Spingsteen entertains others in the Family Room.

“"Living Media"" control panels enable you to enjoy
any form of audio or video equipment in any room, in
or around the home . . . at poolside, next to the
barbecue area, or in the bedroom. The system is tailor-
made, not only to meet your specific needs in terms of
function, but to suit your decor and budget.

For example, a *'Living Media"" control panel can
simply turn on and control the volume of music in a
particular room. A more sophisticated panel can be
designed to control all media, sight and sound, in the
entire home.

Individual room panels can revea! television
monitors, operate projection screens, and adjust low
voltage lighting.

Either using your existing audio and video
equipment or new equipment, specially chosen from
the extensive Len Wallis audio range, a "'Living Media™’

design consultant can create a system just for you.

/
!

Cabinet design and construction, concealed wiring,
mnstallation and necessary 'forward planning” are all
part of the service offered by the design team.

Expert advice on ""Living Media" control panels
and design options, is free at Len Wallis Audio. A design
consultant and a technical advisor can visit your home
without obligation and offer a firm quotation within
24 hours.

Each "Living Media"" installation comes complete
with a guarantee, while new audio and video
equipment from Len Wallis Audio carries guarantees
of up to five years.

For more information call the home of
“"Living Media"", Len Wallis Audio.

%ngs

auoio

Shop 9, ‘The Village’, 43-45 Burns Bay Road,
Lane Cove, NSW, 2066. Tel: (02) 427 6755.
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letters

Data sheets

Dear Sir,

I am writing concerning the data sheet
on the MC6850 ACIA that appeared in
your May 1986 issue. Firstly, I would
like to commend you on the printing of
these data sheets. Quite often, the read-
er is deprived of the information in
magazines, but not in yours.

I am certainly glad I bought that issue
of your magazine, [ had been searching
about for a serial communications
device that would run at least 32K baud
and, bingo!, your magazine has a data
sheet on the MC6850 that runs up to 1M
baud. I am now looking for further data
on the MC6850 ACIA and was hoping
you could refer me to the suppliers of
this information.

Also, do you have the address of the
electronics division of Hitachi?

Your help is greatly appreciated.

Craig Tollis,
Port Macquarie, NSW

Thank you for your appreciative com-
ments. We're glad to know our Data
Sheets provide a useful service. As seen
from the data sheet on page 91 of the May
issue, the data comes from Motorola. VSI
Electronics in Sydney are Motorola semi-
conductor distributors. The MC6850 data
is included in their 8-Bit Microprocessor
& Peripherals Data” book. For a copy,
you might try Jaycar at 115 Parramatta
Rd, Concord 2137, (02) 745 3077, or Ge-
off Wood Electronics, 229 Burns Bay Rd,
Lane Cove 2066, (02) 427 1676. The
French-based multinational, Thomson-
CSF, second-sources the 6850 as the
EF6850. Promark Electronics are the dis-

tributors; you might try them for the
Thomson-CSF data book “Microproces-
sors & Peripherals”, at (02) 439 6477.
Hitachi semiconductors are represent-
ed in Australia by Ellistronics, retailing
through Active Electronics, 887 Spring-
vale Rd, Springvale 3171 Vic., (03)
547 1046.
Roger Harrison

Modems wanted for C64
Dear Sir,

Could you please tell me if your maga-
zine has ever published, or is intending
to do so, a project for a modem (300
and/or 1200/75 baud) for the Commo-
dore 64 personal computer?

K. Hahn,
South Kempsey, NSW

We have published three modem projects
to date: The AEM4600 Dual-Speed Mod-
em (Dec. '85), the AEM4610 Supermodem
(April-August '86) and the AEM4605 Su-
per Simple Modem (Sept. '86). All may be
used with a Commodore 64. However,
you will need a serial interface and suita-
ble communications software. We pub-
lished a Commodore Modem Coupler
interface in the August '86 issue, which
may be of interest. A complete kit of this
project, with instructions, may be ob-
tained from Flexible Systems, 219 Liver-
pool St, Hobart 7000 Tas.

Back issues of the May, August and
September issues are available for $4.00
each, post paid. The other issues men-
tioned are now unavailable, unfortunate-
ly. Photostats of individual articles cost
$4.00 each, post paid.

Note that, with some software, where
the transmit and receive baud rates are

different (as with Viatel, for example,
which requires sending at 75 baud and
receiving at 1200 baud), a ‘baud rate con-
verter’ will be necessary unless the soft-
ware effects the baud rate conversion
itself.

Roger Harrison

‘Telephone line coupler
for hobbyists

Dear Roger,

AEM is outstanding! Congratulations!

I wish some enterprising person
would put a ‘telephone line coupler’ on
the market. It would solve a lot of
problems for home constructors and, for
that matter, equipment makers — not to
mention Telecom.

It should be easy to arrange that it
meets Telecom’s requirements and still
not cost too much.

Jim Jacaobs,
Engadine, NSW

Read Roy Hill’'s Dial Up column this
month! (Mr Jacobs provided a suggested
circuit for such a line coupler, incorporat-
ing transformer isolation, line protection,
a line siezure relay and ring detect cir-
cuitry).

An approved line coupler, as suggest-
ed, would obviate the current situation
where home constructed modems cannot
be used on Telecom lines without the
necessary approval — which costs $600,
at least. The same device would prove a
boon for radio amateur ‘phone patch
operation, currently held back by red tape
and equipment approval complications.

Roger Harrison

ERRATA

AEM4505 Code-to-Speech Synthesiser,
June '86. On the circuit diagram, page 87,
R5 and R6 should be shown as 270k, as
per the Parts List. In the Parts List, RV1is
a 10k trimpot, not 1k. It is advisable to add
pull-up resistors to pin 9 of IC3 and pin 9
of IC11. Use 4k7 resistors to a convenient
nearby + 5 V point. These are tri-state lines
and may ‘‘float” at an indeterminate or
“illegal’’ low state, disabling the project.

Modem Coupler, August '86. On page 72
the program as listed will not run on the
C64 because the ‘‘pound’’ sign is used in-
stead of the # (‘*hash”’) in lines 90 and 130.
The two lines should be entered as follows:

90 GET #1,A$: IF A$="" THEN 120
130 IF K$<>"*"" THEN PRINT#1,K$;

Practicalities, Sept. '86. Pages 62-63
were swapped with 64-65, so that page 61
reads on to page 64 and page 65 reads on
to page 62. On page 61, second paragraph,
the second line should read *'. . .except for

linear controls which are generally
10%/volt, . .."”

On the circuit diagram, p.64, the output
tabelled (D) is just an output and doesn’t
have to go to the synch section, although
it may be patched to the synch. in some ap-
plications. The OCTAVE SELECTOR is
marked a little confusingly. The switch pole
is actually set on the 8’ position, the next
two anticlockwise being the 16’ and 32' po-
sitions. The last, which goes to (B), con-
nects to the TUNE pot. shown in the synch.
section circuit. In the synch. section circuit,
p.65, the 100k pot. marked TUNE is actu-
ally part of the VCO (an essential part!), as
is the 100k pot. immediately below it, on
the C.V. IN. They are RV1 and RV4,
respectively. A little confusion arose out of
how the author arranged the original
circuits.

On page 68, the third paragraph should
read ‘. . . same pitchas C2. . ."” (not C3).
Two sentences went missing after this. It
should read on as follows: "'This is easier

if the VCO pulse width is adjusted to give
a square wave output. Switch the octave
selector to 4’ and adjust RV7 to the same
pitch as the C3 output on the tuning aid.”

Project Modems, Update 1, Sept. 86, p.
88. The circuit shows a modified line inter-
face, but C13 is incorrectly shown connect-
ed to pin 3 of IC2. It should connect to the
junction of R11 and C7, as the text ex-
plains. In addition, the 47k resistor and
100n capacitor below R11 and C7 should
be reversed.

How to Terminate Common RF Connec-
tors, Sept. '86, p. 94. Step 5 in the two
PL259 columns is missing the last sentence
which reads: ‘‘Solder the centre conduc-
tor to the plug’s centre pin and trim off any
excess wire.”

AEM8501 Car Alarm, October ’'86. The
circuit diagram shows R15 as 4k7 when it
should be 4M7, as per the Parts List. Di-
ode D13, a 1N914, was omitted from the
Parts List.
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Content with content

Dear Sir,

Let me congratulate you on the excel-
lent content of your magazine, it is
refreshing to see a magazine with an ab-
sence of ‘“page filler"” articles and
projects, which seem to be the norm of
other electronics monthlys.

In particular, September’s article on
RF connectors was very useful.

Terry Koziniec,

Forrestfield, W.A.

RTTY, AMTOR and
stock exchange reports

Dear Sir,

I have a YAESU FRG 8800, and would
like to know if there is any information
transmitted in codes e.g. RTTY, AM-
TOR regarding the latest stock exchange
reports. If there is this type of informa-
tion transmitted do you know what fre-
quencies and mode of the
transmissions?

Could you outline the necessary equip-
ment to receive a good signal and would
some of this equipment be compatable
with a “Viatel” system.

Also I would like to know if there are
any books or literature available on
RTTY AMTOR set-ups as I find it hard
to find any information in Electronics
magazines.

A. W. King,
Telfer, W.A.

I don’t know of any HF transmissions
that carry stock exchange reports. Many
services transmit on HF using RTTY and
listings may be found in a variety of
books available through Dick Smith Elec-
tronics stores or GFS Electronics, 17
McKeon st, Mitcham Vic. 3132.

Equipment to decode RTTY and AM-
TOR transmissions is stocked by GFS as
well as Emtronics, Box K21, Haymarket
NSW 2000. Books on the subject may also
be available from them, or you could
write to the Wireless Institiute of Austra-
lia, Federal Publications, PO Box 300,
Caulfield South 3162 Vic., who may pos-
sibly assist.

Roger Harrison.

Amplifier power output
and the AEM6103
speakers
Dear Sir,

I am writing in regard to the power

rating of the AEM6103 three-way bass
reflex speakers. I have built your '6010

Ultra-fidelity Preamp and teamed it with
an amplifier delivering an output of 145
watts RMS per channel into 8 ohms,
which I also built. I am going to build
your '6103 speakers, however, in your
article you specify they be driven by an
amplifier capable of 100-150 watts as a
minimum. The question is, is this figure
music power or RMS? Can I use my am-
plifier without having to worry about the
volume control?

I would appreciate it if you could clear
up this matter.

S. Clarke,

Eungai Creek, NSW

The drive power rating for the '6103s
quoted in the article refers to RMS pow-
er, not music power and the speakers
may happily be used with your amplifi-
er. We might caution though, that the
amp. should not be run into clipping. For
a start, this generates large amounts of
high frequency energy which may easily
exceed the voice coil dissipation of the
tweeter. Secondly, it gives rise to an ef-
fective dc output which may damage the
bass driver’s voice coil as there’s a dc
path via the low pass filter inductance.

Roger Harrison

“HOBBYBOT —
ROBOT OF THE YEAR .. .”
— Rio Grande Robotics Inc. —

U.S.A.

HOBBYBOTKITS ............. $337.00
EXP/E)NSIS%,}{I PSF:(T ARTICLE....$ 20.00
ROBOT AR KIT
(Sonar pcb, sensor, $104.00
full instructions)

ROBOT MOTOR KIT
(Two motors, wheels,

gearboxes, driver IC,

full instructions)

SHORT FORM HOBBYBOT
(No sonar, build your own body) $185.00

All Hobbybot parts available.

SPECIFICATIONS
AND FEATURES

* Hobbybo carnes 20 Ibs and is approx. 20 inches tall.

* Self contameu — no extra computers ara required to
run Hobbybot.

* incorporates a high {evel language especially designed
for this robot. Allows both simpie programming for
beginners and complex programming for experts.

* Expandable — designed for the hobbyist to experiment
with. Expansion provided and the software is
designed to allow easy control of the expansion
electronics.

* Ultrasonic sensor allows Hobbybot to be intelligent.

* HOBBYBOT IS EXPANDABLE AND ONLY REQUIRES
YOUR IMAGINATION TO MAKE IT A UNIQUE ROBOT
GIVING YOU HOURS OF FUN AND EDUCATION.

$ 75.37

Cheque or Money Order
including $5.50 pé&p to:
BRANCH AND ASSOCIATES P/L.

28 Warwick St.,
NORTH HOBART, Tas. 7000.

Ph. (002) 27 8778.

Following the enormous success of the
Scan-Speak 200 Kit, this smaller bookshelf
model is set to win similar acclaim.

The Scan-Speak secret lies in the com-
ponentry of each kit. Both the 170mm
Polycone and the 199mm ferro fluid soft
dome tweseter are manufactured by
one of Denmark’s leading manufacturers
and are the same as those used in such
respected speakers as Rogers, Mission
and Monitor Audio just to name a few.

Cabinetry is far superior to normal and
is made from ¥, vibration resistant, high
density craftwood. All exposed surfaces
are veneered and polished and the
cabinets are supplied pre-cut and flat-
packed —ready to assemble into their
49cm x 27cm x 22cm dimensions.

Crossovers feature metallized polypropy-
lene capacitors, heavy duty air coil, 512
strand internal wiring and gold plated
banana plugs. The speakers give incred-
ible results and are suitable for use with
amplifiers up to 75 Watts RMS per channel,

For further and full details, please contact
your nearest dealer or Scan Audio.

SCan-speak

Stocked ond demonstrated by:
VIC: Penny Lone Audio, Glen kis. Ph. 2509641

Newcastie Hi-Fi, Newcastie. Ph: (049) 22400
Riverina Hi-Fi, Brookvaie. Ph: 9382663

ACT: Kent Hi-Fi, Phillip. Ph: 822874

QLD: Sound Centre, Brisbone. Ph; 2210821

NI Sound Spectrum, Darwin. Ph: 815060

IMPORTER AND SOLE AUSTRALIAN DISTRIBUTOR:

SCAN AUDIO, Box 242, Hawthorn 3122. Phone: 4292199,
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CRUSADER

IS YOUR SUPPLY SOURCE

WS6536E SOLUTION

KEMET ® Is The Source

Higher Production. Improved Solderability.
Easier Inspection. Same Compact CKR06 Size!

Meating tough specs fike WSESIBE (weapans] and DoD) 2000
s a3 easy &5 saying KEMET®

Qur revelutioniry newdesign CKRUE molded ceramic
capictior solven some knotly soldering 'and inspaction
probloms that: may have: Seen making military cirouits »
headache for you,

If tastires an imagiantivie malded-an standol! that ioyroves
soldar Now Wroutd Ihe prastintet radinl leads, And lets you
eagily nspect tha orinesl soider fillet beltwenn circull board
andd sase. 50 you gut higher producnon yhlds
with assursd etiability,

The new KEMET CERO06 meats all applicabls requirements
of MIL-C-39014/02 1or milltaty componenis, yal maintains
the same. overall dimensions as standard units
(800" » 300" x .100"). The esull: batter soidessbility per
formance and graater proguctivity, without incréasing board
space

Improve your companant on-hoard placemant costs. staft-
Ing now. ASK for space. pricing ind angineating sampies of
our now CKROG capacitor. KEMET neips you get down 1o
Dusiness,
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Wi, CRUSADER ELECTRONIC
ScecZ COMPONENTS PTY. LTD.

Z, & 81 PRINCES HWY, ST. PETERS NSW 2044
21 Phone 519 5030 516 3855 (3 Lines) 519 6685 Telex 123993. Telefax 517 1189.

SYDNEY: GEORGE BRﬂ\‘e N & COPTY. LTD. Phone 519 5855, GEOFF WOOD ELECTRONICS PTY. LTD, Phone 810 6845, WOLLION-
GONG. MACELEC PTY. LTD. Phone 29 1455, CANBEARRA: GEORGE 8ROWN & CO. PTY. LTD. Phone 86 4355 NEWCASTLE: DG E
SYSTEMS PTY. LTD. Phone 68 1625; MELBOURNE: R.P.G. AGENCIES PTY. LTD. Phone 439 5274; JESEC COMPONENTE -"-G'm
508 2333 ROSNIM DISTRIBUTCRS PTY. LTD. Phone 874 3424. GEORGE BROWN & CC. PTY. LTD. Phone 413 3355 BRISBANE: LE

BOUGHEN & CO. Phone 368 1277, COLOURVIEW WHOLESALE PTY. LTD. Pnone 275 3186, ADELAIDE: PRPYP"HICE fTY. LTD
Phooe 2123111 DC ELECTRONICS PTY LTD. Phone 223 6346 PERTH: SIMON HOLMAN & CG. PTY LTO. Phone 381 4155 F»"v
TRONICS PTY. LTD. Phone 362 1044
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Home enterfainment and
consumer electronics

— from now to the year 2000

Part 1
Dennis Lingane

So what’s happening with today’s audio, video and other consumer
electronics products? Is there a hi-fi in every home, or just a
sophisticated radiogram? Will DAT be the death of CD and the
bane of confused consumers? A ‘state of the nation’ report.

THE TYRANNICAL EDITOR of this salubrious magazine
in setting this assignment said: “In a two part overview give
me a state of the nation in the consumer electronics field,
and how it will grow to the year 2000.” Compared to some
of his directives it wasn’t bad, so I quickly responded:

CURRENT TREND
The cupboards of Australian homes are filled with microcom-
puters, video recorders, video cameras, electronic games, tel-
ephones and sundry other transistorised gadgets collecting
dust.

FUTURE TRENDS
The cupboards of Australian homes will be filled with per-
sonal photocopiers, personal fascimile machine, personal
business computers and electronic communication by the
year 2000, all equally collecting dust.

THE END

I figured that should do the trick. It certainly tells the story,
and although it is of few words it must be a plus that I didn’t
take up pages and pages, thus leaving lots of room for other
writers. But it was not to be, our editor likes his pound of
flesh — albeit in ink and prose.

““More!” he screamed.

I felt like telling him the story about the music reviewer
of the British daily newspaper The Guardian who was sent
all the way to Liverpool to review a recital on a massive
theatre organ. He wrote: “‘Last night a recital was played on
a huge theatre organ in Liverpool. It weighed 100 tons.”

Incensed, the musician complained to the editor who, to
pacify the theatrical temperament of the organist, sent the
reviewer back to Liverpool to attend the recital for a second
time. This time the reviewer wrote: Last night a second reci-
tal was played on the Liverpool Theatre organ, AND IT
STILL WEIGHS 100 tons.”

But the quivering beard of our editor indicated he wasn’t
in the mood for such frivolities.

Tidal waves of gadgets

Over the last 15 years I and many other journalists in the in-
dustry have enthused over the tidal waves of gadgets pour-
ing out of Japan, all of which were to revolutionise our
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lifestyles. Computers were going to create a paperless socie-
ty and save all our trees, microwave ovens were going to save
electricity and let mum have more time with the kids, video
recorders were going to let us choose our own nightly enter-
tainment free of boring commercials, and powerful hi-fi sys-
tems were going to bring distortion-free concert hall realism
to our musical evenings.

Computers, in fact, increased junk mail alarmingly — so
much so we now have a separate rubbish disposal service
to collect the myriad press releases, “notice to home owner,”
and “opportunity of a lifetime” mail that pours through our
letter box to be recycled.

Microwaves saw the demise of roasts for Sunday lunch and
the increasing use of frozen pies and pasties as the staple
diet of latch-key kids.

TV stations fought back against videos with interminable,
boring mini series so on the odd occasion one feels like a
night in front of the telly, the selection is no longer available
and more and more of the populace is becoming bonded to
the tube as they follow these endless mini series into obli-
vion. Meanwhile, the legions of video tapes that weekly pour
through our doors for review indicate that the movie com-
panies ran out of worthwhile movies years ago and are either
making or discovering a bottomless pit of the most terrible
B class movies to complement the odd block buster.

And my special pet project ‘““a hi-fi every home’” has really
backfired on me personally. All these years of telling people
they needed more RMS power turns out was a bit like tell-
ing young drivers they have to have a V8 engine in every car.

They don’t use the V8 power for effortless cruising, long
life, and getting out of a tight spot, but for dangerous high
speed driving. Likewise, the power we pass into the hands
of the average radiogram buyer isn’t used for distortionless
listening to high quality musical renditions, but raw volume.

And now, when I sit in our garden on a Saturday afternoon
I find myself sandwiched between a battle of RMS between
the neighbour behind me (rock and roll) the neighbour on
the right (reggae), and opera on the left.

“Serves you right,” says my wife as I bow my head in pain.

The problem is, we didn’t have the foresight of our British
musical reviewer, nor some of the leading lights in the pure
hi-fi industry, like Raymond Cooke of KEF fame.



True hi-fi is not for everyone

I remember sitting in a Parisian hotel some years back sip-
ping coffee, with the sophisticated sounds of the Festival du
Son as a back drop. Cooke said that we as an industry (writers
included) were making a big mistake in foisting high quality
esoteric hi-fi gear on the public. “The Japanese will one day
wake up to the fact that only 10 per cent of a modern society
wants genuine hi-fi equipment,” he said. “When they rea-
lise that they will pack up and move on to other products
leaving the genuine hi-fi manufacturers to pick up the pieces
and rebuild the industry.”

“Don’t get me wrong,” he continued. “The other 90 per
cent will want their music as well, as a background to house-
work, dinners and parties. But they only need radiograms
and transistor radios. Forcing expensive high quality sound
systems on them is unfair.

He was so right in so many ways. The only exception to
his scenario is the Sony Walkman style personal audio. That
created something of a sound revolution because it offered
high quality sound and portability. Not only did Sony have
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abig win as a company with this concept in audio, but it was
a great social win as well. There was a time when, within
10 metres radious on a beach or in a park, we would have
a multitude of transistor radios and cassettes all fighting each
other. All flat out, all on different stations, and all out to prove
who has the best portable.

Now these former noise-aholics are using Walkmans and
inflicting industrial deafness on themselves without bother-
ing the rest of us.

But for the rest of the world life has returned to pre-hi-fi
hysteria. Now sound systems and portables are bought
without the same analysis of many years ago. Sound quality
is the last consideration, preceded by looks, gimmicks, lights
buttons, and cabinet. Sound quality is assessed, as it was in
the past, on ‘boomability’.

It became so bad at one time that I threatened if I had to
face up to reviewing one more $799 hi-fi system I would do
it on the wood veneer, quality of hinges, and the locks. As
it was, I found myself mentioning in reviews the fact some
had cupboards ideal for mum’s knitting, somewhere to put p
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Maybe videophotography — be it 8 mm or VHS-C — will
boom where 8 mm cine did not. That’s the hope, anyway.
Just think, family snapshot albums in living colour, with
movement. But will consumers have the patience to edit
and assemble tapes?

a vase of flowers, and the fact that some have bullet-proof
glass so kids could’nt smash them with their dinky toys. In-
teresting as these facilities are, it was a long way from talk-
ing about the real sound quality of the system.

So, exactly as Raymond Cooke forecast, the mass of socie-
ty has gone back to low-fi (although much improved on past
low-fi) which the Japanese are pounding out in increasing
amounts, and the hi-fi industry has returned to whence it
came — to the British and American manufacturers (although
a few Japanese now rank amongst them) and while low-fi has
improved over the years so has hi-fi.

It should now be called ‘Hi-Tech-Fi’ using as it does many
technologies spun-off from NASA space research
programmes. But it is only appealing to a minority market
— something the Japanese manufacturers refuse to believe
is a viable entity. To them, it is all or nothing. But by the same
token driving beach buggies through the sand, riding wave-
jumpers, sailing boats, building electric train sets, and fly-
ing radio control planes are all the pursuits of minority sec-
tions of the community — but all are booming.

CD and videophotography — the bright

spots

The idea that every home in Australia should and WILL have
a train set, radio controlled helicopter and beach buggy is
nonsense. And it isn’t until the electronics industry accepts
this that it can get on with winning stable markets. Just be-
cause colour TV reached a saturation of 98 per cent it doesn’t
automatically mean every home will also have a video record-
er. In fact, with a penetration of around 50 per cent into Aus-
tralian homes, video is on the slide. Computers reached
around 10 per cent before tailing off, and hi-fi around 28 per
cent before it slumped. And it was arguable in the later days
whether what was being sold as hi-fi in our terms really was
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hi-fi or an upmarket radiogram. So, was 28 per cent penetra-
tion a reality?

The only two bright spots on the electronic consumer
horizon are CD and videophotography. But can these be re-
lied upon to really reach the current levels of penetration be-
ing sought by the industry? For example, why should the
video camcorder really become a mass consumer item when
the 8 mm cine which enjoyed terrific growth in the 60s died
a death? It lost popularity because it was too expensive, cum-
bersome and incredibly boring to all except those who like
to sit down for hours editing the clips of films into some sort
of story line with sound.

It isn’t any different with videos. In between the odd cute
shot of the baby will be miles and miles of badly shot boring
bits which need editing out. That means sitting down and
spending the same hours we did with 8 mm cine, and frank-
ly, the average person can’t be bothered.

Don’t get me wrong. Videophotography will be a success,
but only in terms of specialist retail stores, manufacturers
and enthusiasts. People who kid themselves that every house
will have a camcorder, editing suite, mixer, special effects
generator, enhancer, sound processor etc really are kidding
themselves.

There will be the enthusiast who will opt for all this simply
because he enjoys playing with the technology and making
movies — a budding Cecil B. DeMille. And amateur/profes-
sional film makers will blossom and most people will choose
to have their weddings, anniversaries, births etc recorded
by these people for posterity — for as long as the format it
is shot on sticks around for it to be played back on.

Even CD, the bright spot in this electronic gloom, isn’t per-
forming to expectations. The industry expected to sell around
200,000 units in 1986. Now they will be lucky to reach 120,000
unless Christmas produces a few surprises. Why, with only
four per cent penetration, it has slowed below expectations



depends on whom you ask. The software industry blames the
hardware industry for volatile pricing, while the hardware
industry blames the software industry for making CD record-
ings too expensive.

There is some truth in both claims. As one software spokes-
man said: “Who is going to buy a CD player when they think
it is going to be $150 cheaper next week."”

lan Withers of Philips says that if the software industry
dropped its prices to $20 for a disc it would dramatically lift
sales across the board. “But when the demand for CD record-
ings exceeds supply how can anyone make the software in-
dustry lower prices,” says Withers. “From a consumer’s point
of view, who is going to pay $28 for 40 minutes of music when
you can get it for a fraction of that on cassette.”

Withers says that “Mr six pack” doesn’t give a stuff about
the advantages of CD such as frequency response, dynamic
range, longevity, etc. He knows that the cost of a CD record-
ing is about 5-10 per cent of the cost of a player, and that
means it’s expensive. So the CD industry currently is sur-
viving on sales mostly to male buyers between the age of 18
and 35 buying players in the $499 to $699 price bracket. This
accounts for well over 55 per cent of the CD turnover.

Working on the principle that every home should have one,
even portables have not come up to expectations. Sales of
these personal portables vary dramatically from between five
and 15 per cent of sales of CDs. That’s why so many com-
panies are reluctant to take on Sony and Technics in this area.
They see it as an unpredictable arena with no clear indica-
tors as to who or what the portable CDs appeal to. Sony would
disagree with this because the Discman is selling so well. But
they are only one company.

For the most part, kids seem to prefer to stick with their
cassette Walkmans — possibly because the software is so
much cheaper. However, that may change next year. World »
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Sony’s Walkman cassette players introduced the concept
of ‘personal stereo’ and has probably created the only
‘new’ market in audio in decades. It sure beats blaring
trannies everywhere competing for the loudest distorted
sound in the area!

AUTHOR!
AUTHOR!

AUTHOR!

So you’ve written
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KIT SPEAKERS.

this great article.
Tell us all about it then!

Maybe you've developed
a project you think others
might be interested in?

We'd like to hear from you!
Write to:

Roger Harrison
Australian Electronics
Monthly

PO Box 289
WAHROONGA 2076 NSW

The value and sound get better and
better!

As you probably know, the value of kit
speakers has never been greater than it is
today. Our falling doliar, together with the
rate of import duty. freight costs and other
handling charges make other fully
imported IoudsFeckers almost a super
luxury item. On the other hand. kit speakers
can offer the same - and in most cases
better - drivers and cross overs and cost
far, far less and sound far. far superior.

A perect example of the sound of
excellence.

The new Vifa loudspeaker kit has been
designed to completely outperform any
similarty priced speakers. This is a 2-way
design incorporating drivers which give a
deeper, more natural bass response and
19mm soft-dome, ferro fiuid cooled
tweeters which provide clear, uncoloured
sound reproduction. VIFA drivers are not
only used in these kit speakers, but also in
such fine speakers as MISSION, ROGERS,
BANG & OLUFSEN, DALI. JAMO, and

VANDERSTEEN just to name a few. Most of
these spoeakers cost well over $1,.000 a

pair. The dividing networks are of the B
highest quality and produce no inherent  » "
sound characteristics of their own; they o
simpty act as passive devices which o

accurately distribute the frequency range z"
between both drivers in each speaker. =

The ideal Bookshell Speakers.

The fully enclosed acoustic suspension
cabinets are easily assembled and are
perfect for bookshelf use or on speaker
stands. All you need are normal household:
tools and a coupie of hours enjoyable
application and you've built yourself the
finest pair of speakers in their class.

For further information and the name of
Your nearest Vifa stockist. please contact
he Sole Australian Distributor: .

SCAN AUDIO Ply. Lid.
52 Crown Street,
Richmond. 3121,
Phone (03) 429 2199
Telex 39201,
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supply for CDs is finally expected to exceed demand and that
will mean some bargain buys, probably as specials in the pop
area.

What could change the situation in the software industry’s
campaign to shift buyers from cassettes and LPs to CDs is
the increasing popularity of CD boomboxes, and the eventual
inclusion of CD players in cars at manufacturing level. But
that is a few years away. So even our latest love is not per-
forming up to Japanese expectations for a totally mass-
marketed prospect.

DAT ain’t where it’'s at

That leads us to the final non-starter in this negative scenario.
DAT (digital audio tape). The industry isn’t even waiting for
the consumers to become negative to this. They have all
jacked up against it themselves. After a 12 month postpone-
ment it was finally officially unveiled in Japan at the annual
October Audio Show, but was very low key. The software
industry say that they won’t put any software on it because
to release it now would cause confusion in the consumer mar-
ket which is still trying to come to terms with CD.

That may sound incongruous to those of us in the indus-

try when it is so obvious that CD has many more advantages
than DAT, including random access and play. But the fact
is it can cause amazing confusion, and just how fickle is our
consumer when an article in the weekend Australian said
that it would replace CD. That caused a major headache for
the industry it is only now getting over. Even people who
own CD players and love them were philosphical that they
had once more been had by the electronic industry which
is for ever yelling about the latest and greatest products and
six months later announcing it obsolete.
But in this case the story couldn’t have been more wrong be-
cause CD is really the basis for a huge new entertainment
and educational industry. Even down to mini video discs car-
rying two pop songs complete with video clips and an educa-
tional medium for the home. But more about those next
month.

The CD industry fought its way out of that crisis with low-
er prices and strong campaigning. But then up goes the price
of discs from $20 to around $30, depending on manufacturer.
Even the slowest learner can work out that for this you could
get three cassettes (in bargain basements). Also, given that
a young person’s taste in music is as volatile as his or her
love affairs, one can see that investments of $30 on discs isn’t
economic. They know that while they may be the hottest
sound this week they will definitely be next week’s bore.

Not the most positive marketing environment to be in.

Shifting emphasis

It is no wonder major consumer electronic manufacturers
choosing between insanity and bankruptcy are shifting their
emphasis now as [ write to a new and yet untapped market
— the home office. They see every home with personal facs-
mile machines, phoocopiers, security computer systems etc,
etc. There is certainly a market, but one in every home?

Well, I have already got all these gadgets because I work
a lot of the time at home, and there is no doubt that some
of them do have a place in the home.

Photocopiers, for example, are a surprising item. Before
you get one you wonder what you possibly want with it. But
now ours is used quite a lot for schoolwork, recipes and other
personal items, as well as office work. For example, when
I want to work on one of my cars [ don’t take the workshop
manual to the garage and get it dirty, I photocopy the rele-
vant pages and take these down. Afterwards they get thrown
in the bin. Likewise that’s all the garage gets when they ask
for information on my aging vehicles.

My wife photocopies the relevant pages of her cookbooks
and uses these in the kitchen when cooking, and guests at
dinner parties get copies of recipes when they ask. And my
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The compact disc achieved rapid penetration in homes at
tirst, but has slowed recently. Maybe it really is for the
audiophile, and not for the mass of consumers who really
want background music from sophisticated radiograms.

son and his school mates spend hours around the copier,
although nobody volunteers what the fascination is and I get
the impression it’s better for me not to know . ..

So when they get down around the $500 mark, and they
will, believe me, [ see them becoming a big, popular item in
many homes but still only in the yuppie consumer market,
or with concerned parents who want their children to have
every facility to achieve at school.

But personal facsimile machines, and electronic
newspapers? They take some believing in the light of recent
experiences for me.

For example, I agree that to have your newspaper delivered
electronically through a facsimile machine would be great.
And for that I could see people buying one, as well as to send
messages to friends and relatives in disant places. But what
will kill this new golden goose before it ever becomes a real-
ity is Telecom’s bloody-minded determination that all peo-
ple joining the new age of technology will be publicised, and
in doing so make them victims to the endless stream of junk
mail that now clutters up our existence.

Take Viatel. No sooner had I joined that than my Viatel
‘mail box’ became overstuffed with junk mail. I found my-
self paying eight cents a minute at the time (it’s now more)
to clear it all. In fact, Viatel became such an expensive lia-
bility that I tried to opt out. Not easy. While Telecom preaches
the benefits of electronic communications they have in many
ways yet to learn to use it. A telephone call to ask them to
cancel my subscription was rejected. ‘“You'll have to write
to our Melbourne office and request the service to be dis-
continued,” I was told.

My simple response in situations like this is to no longer
pay the subscription and in the end, the service will be dis-
continued automatically. No so with this communications
monopoly. After three months my $2.50 monthly subscrip-
tion had become a massive $7.50.

Telecom got tough.

Pay up, they threatened by letter, or we will disconnect your
telephone service! For a lousy $7.50 cents they were prepared
to wipe out a telephone service that brings them in $1600 a
year! Talk about cutting your nose off to spite your face.

— to page 85
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‘PREVIEW’ PRODUCT

Allsop have long been known for their innovative and
well-designed products in audio and video. Now they
bring their expertise to the computer field.

The ALLSOP UNIVERSAL PRINTER STAND is
designed for the home or office with limited work
space. The two-piece construction is durable and stable
and readily adjustable to fit most printers and portable
computers. The product provides convenient paper
storage and a comfortable viewing angle. You can even
stay seated and see what you’re printing.

We grabbed one of these printer stands to install
under the high speed dot matrix printer on the
‘editorial desk’ here at the magazine and it has proved
a real] space saver. Now the paper sits tidily beneath
the printer and not underfoot on the floor! The stand
tilts the printer so the controls are readily seen and
reached now, as well as making paper loading much
easier. And now the printer is quieter, too!

But it’s not just a printer stand. You can stand your
video monitor on it or prop up a transportable
computer for better screen viewing and disk drive
access.

OFFER

Exclusive to Australian
Electronics Monthly
readers

The distributor of Allsop products in Australia,
Communications Power Inc., have a strictly limited
quantity of these stands which they are willing to offer
to AEM readers for just

$49.95

plus $5.60 post and handling

This offer is made by the Australian Allsop distributors,
Communications Power Inc., and the magazine is acting as
a clearing house for orders.

Don’t delay, take advantage of this
offer now.

' OF ysnlete thic

r———-——-————-----—---------‘------

PLEASE RUSH ME......... Allsop Printer Stand(s)

1 enclose payment by: Cheque O Money Order* il

*Please make cheques or Money Orders

payable to ‘Australian Electronics Monthly’

Signature: . .. ... ... e
(Unsigned credit card orders cannot be accepted)

Please allow up to 20 uorking Jdavs for normal mail turnaround and
chequejcredit card clear 1 ¢ delavs.
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Now there are more

With Australian Electronics Monthly

now incorporating Elektor Electronics

— there are more reasons
to subscribe.

SUPER
SIMPLE MODEM

reasons to subscribe!

® More projects!

® More features!

® More practical articles!

«JMAGING WARS™

hnoloy

.-llﬂ’“‘""

It's cheaper to subscribe! Rather than pay
$57.00 for an annual subscription ($4.75 a
month), you can subscribe at $49.95!

hatt
hatt

BEGINNERS:

With Elektor inside AEM, now you get more
scope and variety in articles, features and do-
it-yourself projects. This means — you should
not miss a single issue! To avoid
disappointment, make sure you get every
issue — SUBSCRIBE!

And what’'s more, you could win yourself a
great Weller soldering station!
Fill out the coupon and send it today.

SUBSCRIPTION FORM

Subscribe, and you could win this superb Weller
WTCPN Soldering Station courtesy of Cooper Tools.
Each month, we’ll award this prize — worth over $140!
— to the new subscriber who best answers the
questions here.

Q1: Weller irons employ ‘. . . .. " point temperature
control.

Q2: On a separate sheet of paper, in 30 words or less,
what was it that prompted you to subscribe to AEM this
month?
Annual subscription price: 35760 $49.95!
(overseas prices on application).
Complete this coupon, cutout or photostat and send to:

Subscriptions Dept.
Australian Electronics Monthly
PO Box 289, WAHROONGA 2076

Please forward 12 issues of Australian Electronics
Monthly

Please tick payment method:

Bankcard [ Visa (O Mastercard [

American Express (O Cheque/money order [J

(Please make cheques or money orders payable to Australian
Electronics Monthly)

CooperToo]s) S ——

7B E P I\ s

A transformer-powered soldering station
complete with a low vollage. iemperature-controlled
soldering penctl The special Weller “closed loop
method of controlling maximum tip temperature 1s
employed. thereby protecting lemperalure sensitive
c while the gi tip and non.
induciive heater protecis voltage and current
sensilive components The soldering pencil features
stainiess steel heater construction. a non-burning
silicon rubber cord and a large selection of iron
plated tips (n sizes from 8 mm diameter 10 6 mm
diameter with a choice of tip Iemperature of
315°C/800°F. 370°C/700°F and430°C/800°F The
transformer case features impact-resistani noryl for
durability and protection against accidental dam,

a quick connect/disconnect plug for the soldering
iron. exira large wiping sponge. tip tray 10 store exira
tips. plus an improved off-on swiich with a long-life
neon indicator light. a nonheat sinking soldering
pencil holder. and a 2 m flexible 3-wire cord

Card No.

Postcode
*Unsigned credit card orders cannot be accepted.
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Who $aid That?
Make Your Computer Talk!

Here’s a fantastic offer on a great new
speech synthesiser for your
Commodore C-64

THE VOTALKER C-64

This is the most sophisticated yet easy-to-use synthesiser ever
introduced for the Commodore 64 computer. This powerful
speech tool comes packed with advanced features unmatched
by any other synthesiser. The Votalker makes a great gift for
any 64 enthusiast.

Just look at these features:

UNLIMITED VOCABULARY

VOTALKER C-64 comes equipped with the popular Votrax SCO1A speech
chip that constructs speech using a set of 64 phonemes. VOTALKER C-64
comines these phonemes using a highly sophisticated algorithm. This
method of speech synthesis allows VOTALKER C-64 to vocalise an unlimit-
ed English vocabulary with amazing accuracy. In addition to standard text,
VOTALKER C-64 correctly pronounces symbols, numbers (from
-999,999,999 to + 999,999,999, including decimal places) and even BAS-
IC commands, functions and screen messages.

VOTALKER C-64 adds 13 new BASIC commands!

POWERFUL NEW ''SPEAK" COMMAND

VOTALKER C-64's text-to-speech algorithm is easily accessed through the
powerful SPEAK command. SPEAK is used much like a PRINT statement
except that is vocalises the expression instead of printing it to the screen.
SPEAK an be used with numbers, phrases, and complex expressions. Pitch
and volume control can also be included with a SPEAK statement to create
even more natural-sounding speech. With the addition of speech, BASIC
programs, take on an exciting new dimension.

SCREEN ECHO MODE

With the screen echo mode on, many programs can talk without any modifi-
cation. All words, numbers and symbols are automatically spoken as they
are printed to the screen. Listen to your program listings, disk directories,
or use your communication software to create a talking terminal! VOTALK-
ER C-64's screen echoing can also be an invaluable aid to the visually im-
paired.

SELF-CONTAINED ‘‘HELP'' FUNCTION
Among VOTALKER C-64's new BASIC commands is the HELP feature. This
handy command provides a quick screen summary of new commands.

THREE SPEAKING MODES

Different situations require different types of text-to-speech translation.
VOTALKER C-64's MODE command lets you chooose between conversa-
tional, verbatim, and character modes The conversation mode speaks text
as though you were reading it, pausing appropriately at punctuation marks.
The verbatim mode is similar; however, all symbols are spoken, including
punctuation. The character mode pronounces each character separately.
The MODE feature is extremely important when VOTALKER C-64 is echo-
ing the screen during the conversation mode. The verbatim and character
modes are useful for program listings and disk directories.

SINGLE KEY ACCESS TO MANY FUNCTIONS

VOTALKER C-64 allows you to easily toggle speech, echo, upper/lower
case, and translation modes using the four standard functin keys. This is
a definite time and keystroke saver.

NO SOFTWARE TO LOAD

All of VOTALKER C-64's powerful features are immediately available when
you turn your computer on. The inconvenience of having to load text-to-
speech software and BASIC enhancement routines is eliminated. All re-
quired programs are contained in on-board ROM, thereby eliminating the
need for computer memory. VOTALKER C-64 is so quick and easy to use
it practically talks right out of the box!

INVALUABLE AID TO THE VISUALLY IMPAIRED

With its screen echoing feature, VOTALKER C-64 will speak program list-
ings, disk directories, and screen messages. A special set of translation
rules has been added to insure that abbreviated BASIC commands, func-
tions, control characters, and messages are vocalised correctly. The

Ay /

VOTALKER C-64 PLUGS DIRECTLY INTO THE EXPANSION PORT

The Votalker C-64 normally retails for $299. But, as AEM readers,

you pay only

$229!
Save $70

plus $10 packing & delivery

This offer is made through the manufacturers representative and AEM is
acting as a clearing house for orders.

character-by-character mode of translation may be used to determine ex-
actly what a spoken line contains. Single key access to many functions and
the ROM-based software also simplify use by the visually impaired.

BUILT-IN AMPLIFIER AND SPEAKER
The unit contains its own amplifier and speaker to provide the best possi-
ble sound quality. An external speaker jack also is provided.

COMPLETE WITH COMPREHENSIVE USER GUIDE

VOTALKER C-64 comes complete with a detailed User Guide that fully ex-
plains all features and new BASIC commands. Many examples and
programming tips will make you a VOTALKER C-64 expert in no time at
all. Adding a voice to your computer has never been so easy and so much
fun!

:COMPLETE THE COUPON NOW AND
|SEND TO: ““VOTALKER OFFER”’
Australian Electronics Monthly
PO Box 289 WAHROONGA 2076 NSW
Offer closes 30th January 1987

PLEASE RUSH ME: . . . VOTALKER C-64(s)

| enclose payment by: Cheque Money Order® [

‘Please make cheques or Money Orders
payable to ‘Australian Electronics Monthly’

O
=
o
Qo

(Unsigned credit card orders cannot be accepted)

Please allow up to 20 working days for normal mail turnaround and chequeckredit card
clearance delays.




CONSUMER ELECTRONICS NEWS
New camcorder features

high speed shutter

ational Panasonic’s new video camcorder, the VHS
Movie NV-MS5, provides a new feature for camcorder
enthusiasts with a high speed shutter function that effectively
provides ‘stop motion’ recording of fast-moving scenes such
as tennis serves, golf swings, car races or children’s rides.

The feature allows playing
back action scenes in slow mo-
tion or the still mode on your
VCR, giving images that show
no blurring and have sharp
edges and crisp details.

The NV-M5's high speed shut-
ter records just 1/1000th of a se-
cond of video information
whereas the shutter speed for
conventionally recorded picture
is 1/50th second (in the PAL
system).

The 1/1000-sec High Speed Shutter

The 1/1000-sac Kigh
Spesd Shutter captures
1/1000-acc 1mages.

/

1/1000-sec imsge recorded

onto 1| video track

171000-s0¢ imags

Ordinary Speed Shutter

1/50-s8c 1rage

/  1150-sec image recorcec
onto 1 video track

|

‘”‘\ .- <
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Instead of recording all the ac-
tion occuring in 1/50th second,
the high speed shutter mode
records only 1/1000th second
images, which is fast enough to
‘freeze’ many action move-
ments, allowing you to reveal

move-by-move detail on
playback.

The NV-M5 takes a full-size
VHS cassettee and you can play
back through the electronic
viewfinder (EVF). Shooting sta-
tus and other information is dis-
played in the EVF. Other
features include full automatic
operation incorporating a ‘pie-
zo auto focus’ system which re-
stores focus even with drastic
changes in shooting distance,
auto tracing white balance. HQ
(for high quality) picture en-
hancement circuitry, sensitivi-
ty down to 10 lux (i.e. birthday
candle light levels!) and extend-
ed recording and playback time
of four hours.

The NV-M5 is to be launched
nationally (pardon the pun!) this
month. Full details from your
nearest National dealer or
National Panasonic, 95-99 Ep-
ping Rd, North Ryde 2113
NSW. (02) 886 0270.

RC thrills!

F or the thrills and spills of
radio-controlled racing,
Dick Smith Electronics boast
they have a winning team.
The world-famous Mugen
Bulldog racer, at $295, is hard

to beat on or off the track, they
say. The new Runner racer
(which reaches an impressive
48 km/h) comes complete with
a two-channel radio control
transmitter for just $249.

And in time for the America’s
Cup defence, DSE’s 510 mm
long, radio-controlled 12-metre
racing yacht (complete with ra-
dio control transmitter) turns
any pool or pond into Freeman-
tle for a mere $109.

See your local Dick Smith
store or dealer.

Record factory
converts to CDs

he Polygram record and

cassette factory in Louviers,
France, is to swing over to CD
production with the first discs
to roll off the assembly line in
the first half of 1987.

The decision was made by
Philips and Du Pont Optical
(PDO) of Nieuwegein, the
Netherlands, and Polygram
France. The new factory, cur-
rently under Polygram manage-
ment, will become part of an
international network and a sig-
nificant part of the production
will be exported world-wide.

The factory has a design ca-
pacity of 30 million discs per
year, and full capacity is expect-
ed to be reached by the end of
1988. Total investment will
amount to almost 250 million
French francs.

- e -—.



Get your turntable
now, for tomorrow
they ...

artlett HI-Fi, of

Drummoyne in Sydney,
specialise in analogue record
playing components, claiming
they have the finest selection
available at a variety of price
levels.

Top of the range is Michell’s
Gyrodec, claimed to have set
performance standards for sus-
pended turntables over a num-
ber of years and respected the
world over for “. .. its almost
magical ability to reveal the full
breadth, depth and scale of
recordings’’.

For $2365 you might consider
it an investment in the future if
you plan to maintain your vinyl
disc collection beyond the next
decade and still have something
to play them on at the turn of the
century.

Having something to play
those precious discs on is all
very well, but to extract the
sound from the grooves you'll
need a comparable quality
tonearm and cartridge.

Bartlett stocks a range of arms
from the renowned Grado
range, as well as Michell’s own
along with Syrinx. In cartridges,
they stock products from
‘names’ like Grado, Supex, Au-
dioquest and Denon.

You'll find Bartlett’s Hi-Fi at
137 Victoria Rd, Drummoyne
2047 NSW. (02) 819 6499.

Cordless Stereo
headphones

new Sennheiser stereo

headphone has been
released here through R.H. Cun-
ningham in Melbourne. The
HDI/SI stereo headphone is
completely cordless, offering
the wearer freedom and versa-
tility through an infra-red link.
The HD12 unit provides light-
weight reception of a stereo
source anywhere within a 25
square meter area from the S12
radiator. Within this area any
number of receivers may be
used.

The receiver provides switch-
able mode selection, incorpora-
tin stereo, mono left or mono
right as well as providing in-
dividual volume control. This
makes the unit ideal for use with
stereo TV, Hi-Fi, stereo radio,
(AM/FM) and compact disc,
which at a weight of only 80

grams enables hours of comfort-
able listening.

For more information, con-
tact R.H. Cunningham Pty Ltd,
146 Roden St, West Melbourne,
3033 Vic . (03) 329 9633.

New 8033A MKII
Speakers from
Audiosound

udiosound Laboratories’

latest version of their
popular 8033 now sports a
larger re-designed enclosure
with four-pillar bracing for the
bass unit. This new, meticulous-
ly built enclosure is finished in
American walnut veneer and
the loudspeaker baffle is fully
felt covered to minimise diffrac-
tion effects.
The bass unit has been re-
designed to give perfect
Thiele/Small alignment in this
enclosure down to 35 Hz at -3
dB and the treble unit is
recessed to improve phase per-
formance. A three position
switch is fitted for treble
balance adjustment by the user.

The refined crossover filter
has an 18 dB octave slope to
greatly reduce out-of-band fre-
quencies in the tweeter which
reduce power handling and in-
crease distortion.

The ABC have over 100 of the
8033 series loudspeakers in-
stalled throughout Australia.

This new model sells for
$1168 a pair and a brochure is
available from Audiosound
Laboratories, 148 Pitt Rd,
North Curl Curl, 2099 NSW.
(02) 938 2068.

CD sans frills
As the mainstream CD

players become ever more
decorated with an increasingly
complex array of controls, but-
tons, lights and displays, that
maverick among the hi-fi
manufacturers, NAD, releases a
CD player which “. .. contains
all of the features that are real-
ly needed — and no others”’.

NAD’s design objective for
their new player, Model 5530,
was: “the simplest, lowest cost
CD player we can make without
sacrificing quality”.

Boasting that the NAD 5530 is
ideal for the first-time CD pur-
chaser, the company claims that
the controls are so simple, logi-
cal and easy to use that even a
mature adult can use it!

The controls are not quite so
spartan as they appear at first

glance. There are two ‘skip
scan buttons. Pressing one
skips the player forward or back
to the beginning of a track.
Pressing one skip and play
produces an “‘audible scan” for-
ward or backward within a
track. A repeat button provides
immediate repeat of the track
just played.

The NAD 5530 employs a
solid metal chassis for stability,
reliability and resistance to un-
wanted vibration, NAD say.

The player employs a com-
pact new low-inertia laser, re-
fined error correction circuitry
and a sophisticated servo sys-
tem that the company claims
provides superior tracking of
flawed discs.

The NAD 5530 is priced at
$799 rrp. Details from Falk
Electrosound, PO Box 234,
Rockdale 2216 NSW. (02)
597 1111.

The Ultimate
Performer

The first Headphone in the world
designed for digital audio

{/ZFSENNHEISER (%)

R. H. Cunningham Pty Ltd.
Sole Australian Importers and Distributors.

146 Roden Street, West Melbourne, Victoria 3003
Telephone: 329 9633 Telex: 31447
4-8 Walters Road, Neutral Bay, N.S.W. 2089
Telephone: 909 2388 Telex: 21707

Biram & Willey RHC 006
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aem consumer review

Bloc-Tronics — the
electronic ‘Lego’

Here's a great ‘starters’ kit for children interested in
electronics. Battery operated and entirely safe, no
soldering is required. A system of snap-together blocks
makes it easy.

ONCE children reach a certain age
they want to make things for themselves
that move around and do various things.
Thus, they move from ordinary Lego to
Technical Lego, or similar construction-
al sets. But when it comes to ‘things’
electronic, there are very few products
on the market at the moment which chil-
dren can build totally by themselves.
Now here is just the thing. Block-Tronic
is an electronic construction set that
comes in different packages to suit the
capabilities or needs of the individual.
It is a building block system that re-
quires no soldering and you can build
many different combinations of relative-
ly simple working circuits, ranging from
a morse code practice set to a transis-
tor radio.

The blocks are hollow plastic cubes
with rounded edges and corners. There
is no soldering needed because the parts
are built into the blocks with a symbol

How the blocks go together.

and identification number on them. The
blocks snap together fairly easily with
a ‘dovetail’ on two sides and a ‘slot’ on
another two. The kit is run with a nine
volt transistor radio battery so that there
is no danger of electrocution.

Four sets are available — A, B, C, D.
Each has a group of blocks to build var-
ious combinations; 15 combinations for
Set A, 50 combinations for Set B, 90
combinations for set C and over 160
combinations for set D. If you start with
set A, you can later obtain a ‘build-on’
set which gives you the additional pieces
to make up the next set. An instruction
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manual has to be bought separately, and
it suits all sets, containing over 160 ex-
amples of things to build covering the
whole Bloc-Tronic range.

Getting into it

We got set B to review, along with the
instruction manual. It comes packed in
an attractive and useful storage case that
measures 300 mm across by 215 mm
wide by 40 mm deep. It includes the set
of blocks, a battery case and a meter
unit. A pair of flying leads and a small
earpiece are also included. A note came
in the box warning that the blocks would
be stiff at first. How right they were! It
definitely requires an adult to get them
apart the first few times they’re used, but
they free up after a while. Also, I
cracked a few blocks trying to separate
them, but they didn’t break up.

Wasting no time, I tackled a few ‘ex-
periments’ from the instruction book.
It’s very easy to follow. Diagrams show
the arrangement of the blocks and a
proper circuit is given with each experi-
ment. A short explanation of the circuit
and how to use it is given with each. The
English isn’t the best, but it’s under-
standable.

All the circuits 1 tried worked every
time, which is encouraging. They are
simple, but show the electronic princi-
ples as well. I learned a few things. And
you can have fun! The two most popu-
lar circuits were the Lie Detector and the
Electronic Shocker! We got lots of
laughs with those two (. . . use your im-
agination).

A built-up experiment, the morse practice
set.



*34. Morse Code Practice

block slowly rubs off with use. However,
the numbers and symbols are impressed
in the plastic so all is not lost. Second-
ly, most of the bits can fit in the average
-[ vacuum cleaner hose (if whoever is do-
ing the vacuuming is not watching).
@ Earphone

A page from the manual.
—e +
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Summing up

It is always being said that electronics
will increasingly be used in almost
everything we do, be it having a meal or
designing a yacht for the America’s Cup.
If we want to know about the principles
behind different electronic products
then learning through experimenting
with various basic circuits is a good
way. Bloc-tronic helps us do just that.
It’s simple to use, works every time and
you can progress through a series of ex-
periments. For that, it’s worth the price.
From a Block-Tronics set, progressing
to making projects and experimenting
with electronics would be an easy step.

I

4.7xQ

-—e —

This is a circuit similar to Exp No.
(33). It will produce a sound much like
that of a telegraph. You can practice
Morse code with it if so inclined.

See front of book for morse code
table.

The nstruction manual includes ex-
periments which demonstrate electronic
and electrical principles, such as series
and parallel connection, charging and
discharging capacitors, basic logic cir-
cuits, etc. For learning the principles of

BLOC-TRONIC

As reviewed by AEM
NOW AVAILABLE!

ORDER FOR CHRISTMAS
* AN EXCELLENT GIFT IDEA *

0% OFF

FOR DECEMBER

A set $349% C set $6795
B set $559% D set $9195

MAIL AND PHONE
ORDERS WELCOME
Eagle Electronics Pty. Ltd.
54 Uniey Road, Unley, S.A. 5061
TELEPHONE:

(08) 271 2885

ALLOW $10 FREIGHT WITH ORDERS

electronics, Bloc-Tronic would be good
but you'd need to use it under instruc-
tion and/or in conjunction with some
good, simple books.

I found a few faults with the system,
but only minor. The writing on each

Tobuild better speakers
one should always
start with the betterdrivers.

There are drivers, and there are drivers; finally,
there are Dynaudio drivers. if your ears and
your pleasure demand the ultimate in detailed
musical reproduction, then it is generollé
agreed that the starting point invoives Danish
produced Dynaudio drivers.

Dynaudio drivers are used in some of the most
esoteric speakers in the world. Names such as
VANDERSTEEN, SNELL, DUNTECH, CONRAD
JOHNSTON, GOLD RIBBON and THIEL most
perfectly lilustrate the point.

One from the above list of 6 speakers is at the
moment being hailed as “the most technicall
and musically accurate specakers In the world”,
by a most highly respected intemational
reviewer.

Such acclaim in the realms of superb results is
due to the fact that each Dynaudio driver is
specificalty hand made - each one is an
individual masterpiece of performance and
design. Dynaudio drivers feature voicecoil
sizes up to 4°, hexagonal shaped voicecoil
wiring, magnetic oil in the air gap, and power
handling to a peak of 1000 watts. Response is
perfectly smooth over the entire spectrum,
and the drivers are eminently suitable for all
édb/octave cross-overs.

For more information, please write to:
Australian Sole Distributor:

SCAN AUDIO Pty. Lid. 52 Crown Street,

Rlchmond, Victoria. 3121.
Telephone (03) 429 2199. Telex 39201.
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Genuine O.E.M. enquiries welcome.
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New

Tekironix CRO

Tektronix has just launched a new low-cost portable os-
cilloscope aimed at the field and on-site service
applications, manufacturing and production test environ-
ments, hobbyists and educational users such as schools and
universities, says Alan Richards, NSW sales manager for Tek-

tronix instruments.

The new CRO, Model 2225,
has been dubbed the ‘Euro-
scope’’ as it was designed and
is manufactured in Europe. It is
a dual-channel instrument with
50 MHz bandwidth, alternate
magnification, 500 uV sensitiv-
ity, peak-to-peak auto trigger
level and HF/LF trigger
filtering.

The 2225 is also suited to a
variety of TV and video appli-
cations as it includes selective
triggering on the TV line or field
frequencies.

Hand held remote
control for CRO

VHF oscilloscope featur-

ing a handheld remote
control unit has been in-
troduced by Philips Test &
Measurement. TV-style infra-
red operation provides the
selection of up 25 front panel
settings on the 350 MHz PM
3296 oscilloscope using a key-
board on the hand unit.

The 25 settings can be ex-
panded to 75 as an option. Re-
mote operation of the powerful
‘‘autoset’ facility is also
possible.

The new instrument provides
all the facilities of the highly
successful 350 MHz PM 3295.
These include dual-channel in-
put, real and delayed timebases,
trigger view and versatile trig-
gering.
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Tektronix states that the 2225
has three important new fea-
tures for a 2200-series CRO: (i)
The alternate magnification
provides many of the benefits of
a dual-TB CRO but with the sim-
plicity of a single-TB unit as you
can view both the magnified
and unmagnified sweep on-
screen simultaneously, and the
mag. sweep may be positioned
independently of the unmag.
sweep; (ii) the 500 uV sensitivi-
ty is four times more sensitive
than previous 2200 ’scopes; (iii)

The same hand-held unit can
be used to run more than one os-
cilloscope — or an identifier
code can be added to each in-
strument to ensure it is the only
one that reacts.

Use of these new infra-red
controls provides a simple alter-
native to IEEE (IEC) instrument
bus control. The PM 3296 can
also be controlled by an IEEE
(IEC) bus controller. Full details
from Philips Scientific and In-
dustrial, 25-27 Paul Street
North, North Ryde 2133 NSW.
(02) 888 8222,

Miniature
dipped tantalums

ccording to the importers,

Crusader Electronic Com-
ponents, the new Kemet *‘Ultra
Dip II"’ capacitors offer design-
ers of quality instruments and
entertainment systems the ad-
vantages of solid tantalum capa-
citors at competitive prices.

This new range of capacitors
are compact with self-insulating
cases and exhibit low dc leak-
age, low esr and impedance and
have excellent temperature sta-
bility, says Crusader.

The capacitance range avail-
able extends from 100n to 680
uF at voltages from 3 Vdc to 50
Vdc. Complete data is available
from Crusader Electronic Com-
ponents, PO Box 14, St Peters
2044 NSW. (02) 519 6685.

the trigger filter capabilily pro-
vides selective filtering of un-
wanted low or high frequency
somponents from the trigger
signal, improving display stabil-
ity with complex waveforms.

The 2225 also features a peak-
to-peak auto-triggering mode,
providing virtually **hands-free”
triggering, says Tektronix,

New Pro-sound

amps from Crown

Bose Australia has released
a range of four new amps
from American Crown, each in
two versions — the 600 and
600LX, and the 1200 and
1200LX, plus a range of new
pressure zone (PZ) micro-
phones.

The Micro-Tech series incor-
porate features like front panel
input attenuators, XLR connec-
tors, switch-activated mono
mode and compact 19" rack-
mount construction. Each
model features reversible
forced-air cooling, offering flex-
ibility in cooling arrangements.

Crown's Output Device Emu-
lator Protection (ODEP) cir-
cuitry, so successfully employed
on their earlier Micro-Tech
1000 is incorporated in the new
series. It reduces output power
under overload instead of shut-
ting down the amp, avoiding
signal interruption. The LX
models include relay-driven
power supply interruption for
dc output protection.

While each model can drive
loads from two to 16 ohms in
normal two-channel operation,
they may be used in bridged
mono format or parallel mono
drive. The bridged mono format
provides high voltage drive into
loads four ohms and above, the
600s delivering 600 watts into 4
ohms in this mode, while the
1200s give 1200 watts. The

along with variable trigger hold-
off for easier triggering on com-
plex waveforms, a beam-find
button for quick waveform loca-
tion and simplified instrument
setup.

Full details available from
Tektronix, 80 Waterloo Rd,
North Ryde 2113 NSW. (02)
888 70686.

parallel mono drive mode sup-
plies high current into loads be-
low 4 ohms, the 600s giving 550
watts in this mode, while the
1200s again deliver 1200 watts.

The LX models include a
plug-in-panel (PIP) on the back
of the amp., which comes with
female XLRs. This allows for
the addition of custom plug-in
accessories for future system
expansion without the necessi-
ty of major redesign. The non-
LX models have a blank rear
plate for installing such things
as non-standard connectors,
etc.

The LX models include new
LED displays showing status
and operation, the power indi-
cators dimming as the ODEP
system functions. The signal
LED:s vary in brilliance with sig-
nal level, jumping to full brilli-
ance at 0.05% distortion.

Crown’s new range of PZ
mics includes a range of units
that incorporate in-built elec-
tronics that can be directly
phantom powered. There are
six surface-mounting mics in
the range, two lavalier mics,
and a corner reflector type for
table or lectern mounting.
Crown has also released two
miniature electret mics for in-
strument miking, professional
recording and sound reinforce-
ment applications.

Details from Bose Australia,
11 Muriel Ave, Rydalmere
2116 NSW. (02) 684 1255.



Borm gt 000 SERIES (8 2y UHF ALARH
forgﬁii vsvlimp:p;:te 895 POWE R " V‘Q Unparalleled $39 9 e

It. Great for school Suits any Alarm.
or beginners. AMP qu\“ g Ref EA Dec 1986
AEM LAMP ncuses 4 ()95 O S G
SAVER KIT dimmer pot! / AVAILABLE SCREAMER $2995
( M

FAST NICAD SUPER RANSFORMERS NOT SUPPLIEDV AR AL A
cinncen Q9% S TR NG PORE oS WErCONEY
An excellent companion for MOD I Eagle Electronics Pty. Ltd. i
those new Xmas RC cars EM 154 Unley Road, Unley, S.A. 5061

Includes our new “looks like Ng‘zj";’:’k.’t‘m‘ I TELEPHONE:
techniue. o o 380§ (08)2712885 e i
. built already! . S S S S S S S G . J

These new scanners will
amazeyou

Captain Communications have the latest, most powerful handheld
scanners. Prices too hot to print. Phone or write now for details.

Uniden Bearcat 50 XL

Low cost but more features than
many large base station units.
[ 10 channel/10 band
coverage. 2, 6, 10m and 70cm
bands. Specifically designed for
Australian bands.

iden Bearcat 1 a
sl cat. 00Xt Uniden Bearcat 175XL
16 channels cover nine bands. .
Priority frequency is checked 16 channel/11 band base unit. 10 metre, 6 metre,
automatically every two seconds. VHF and UHF, covering all the Australian bands
The keyboard can be locked to [J Channel lockout ] Auto search

. [ [ Auto/manual squeich
g:g\g::nz::‘:::ru‘tnta (J Scan delay on designated channels

(J Track tuning for peak reception
( Auto lockout - program the Manual step-search j o
scanner to skip chaFr)\ne s. Limit — set upper and lower : H‘O"ty cl:)anr':el checked eyt?‘ry 2t ;ectct)nqs
Q) Scan delay — adds a 3 second limits of search range. j D polipatd aop a"g.n “c’t' I:)“ ‘I’ cacs
delay to all channels scanned. (J Hold — Stops on any ual scan speeds (J Direct channel access

frequency while searching

AVAILABLE JUNE - CALL OR
WRITE FOR DETAILS

AVAILABLE JUNE — CALL OR
WRITE FOR DETAILS

. N, The incredible AR2002 from AOR
The Ultimate Frequency ,G“V The ultimate in VHF and UHF monitoring.
Listing — the Scanner’s Bible! § 25-550MHz, 800-1300MHz continuous

This book is essential if you own a scanner. églr\\'e’r:gll\o(f\?,- Kaji? e ) e )
Compiled from the the AMFAR listing of T
frequencies between 42.5MHz and O Spot 8
519.25MHez, this listing is by frequency and e Egn
specifies the users on all frequencies with the | | ota\itor‘i:r)\l
exception of amateur and radio telephone Q Sel ectivge
frequencies. Covers all commercial and
overnment, police etc. etc. Listing is by State

COMMUNICATIONS

—— - ?7—5‘_ .

28 Parkes Street Parramatta. Phone (02) 633 4333
Viatel No. 263 335 450 Telex No. AA 74710

multi-frequency

; - et analysis () Customer Car Park (J Open 7 days
please specify). Price is for one state. Q Spectrum )
only $24.50 p|US $4.50 P&P curveillance We accept Bankcard, Mastercard, AGC, Diners,

American Express, and yes, even Cash!
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COMPUTERS @ PRINTERS ® MONITORS @ DISKDRIVES @ DISKETTES e POWER SUPPLIES @

IBM XT COMPAT'BLE COMPUTER KIT As described in AEM December 1986

STANDARD KIT

&S o

A fully compatible 640K computer

8088CPU running at 4.77Mhz

8 expansion slots with 8087 socket on board
High resolution monochrome output with printer
port

2 Japanese floppy drives 0S/D0 360K

135W power supply with 4 drive cables

High quality AT style keyboard

gh quality yle keyboar \2?5|\
OPTIONAL: o
Multi 1/0 card $180.00

2 serial/ 1 parallel/ games ports battery back up
clock

8087 maths co-processor $260
speed up spread sheet & drawing programme by
more than 300%

Colour Graphics Card $150.00
Z-NIX Mouse $145.00

A very handy tool for graphics

Joystick with cable $52.00
Wgﬂl ORS

Amber swivel base, non-refl, screen $220
Amber TTL high res. RGB plus SW base. $249.00
TVM MO-3 coiour monitor 640x200 $700

TVM MO-7 EGA colour monitor 640x350  $1250

IBM PC/XT PERIPHERAL
CARDS

o
ey

Part No. RRP Description

CX1024 590.00 Turbo 1024K RAM V20 PCB
CX0640 430.00 640K 8088 4.7MHz 8 slot
CX0603 150.00 Colour graphic card VIl
CX0604 600.00 EGA colour card EG-1000
CX0606 180.00  Mono graphic & printer VI
CX0608  80.00  Floppy ct'l card/2 drive
CX0610 230.00 1.2M floppy ct'l AT/XT/C
CX0620 320.00  XT200 hard disc ct-ler/CA
CX0625 95.00 512K RAM card O RAM
CX0628 240.00  Multi I/D & cont'ler/cabi
CX0630  70.00  Printer card

CX0632 240.00 512K multifunction O RAM
CX0680 110.00  XT case

CX0681 130.00 AT case for XT

CX0683 180.00 5160 XT/AT keyboard
XC0684 160.00 5060 XT keyboard
CX0686 195.00  150W XT p/supply 4 dri/ca
CX0690 250.00 Eprom programmer 27256 ex
CX0715 275.00  National JA-551-045 Orive
CX0721  900.00  Miniscribe 21M hard disc
CX0695 145.00  Z-Nix mouse

CX0698  52.00  Joystick for 1BM/Apple Il

STANDARD KIT PLUS
TURBO 640 Mk 11

70108 CPU

4.7 & 8 MHz

$1 380 plus s/t

STANDARD KIT PLUS
TURBO 640 Mk 1

8088-2 CPU

4.7 & 8 MHz

$1 350 plus s/t

TVM 14" COLOUR
MONITOR

® 16 Colour MD-3 $750

® 640 x 400 (interlaced)

$1250

® EGA MD

CX0800  550.00 Super-5 printer EP1000
CX0801 /50.00 Super-5 printer EP1201
Cx0802  850.00 Super-5 printer EP1802
CX0805 1150.00 Super-5 printer EP1805
CXx811 159.00 Serial adaptor/Super-5
CX0830 25.00 Printer ribbon/Super-5
CX0832 22.00 Printer ribbon/Sakata
CX0833 18.00 Printer ribbon/CP80
Cx0840 39.50 Line p/paper 9” 2000SH
CX0842 59.00 Bond white p/paper 9" 250
CX0852  369.00 Netcomm Modem
300/1200/75
CX0853  750.00 Int't modein 300/1200/75 F

21/ 23A

All Prices subject to change due to exchange rate

All prices inc. S.T.

STANDARD KIT PLUS
TURBO 1024K Mk 111
1024K RAM 70108 CPU
4.7 & 8 MHz

$ 1 490 plus s/t

AT 640K

Miniature AT Board
same as XT, 8 slot
80286 CPU

6 & 8 MHz

640K RAM with array ICs

$1 050 plus s/t

Z-NIX MOUSE FOR
YOUR IBM PC/XT

3 Button with interface card,
compatible with PC Paint, Paint-Brush,

Autocad, Lotus etc.
S G
~fp——{E_ )

$145

KEYBOARDS FOR IBM
PC/XT OR APPLE I,
ile

=
(o |

X

Lt e b ol e

e

83 keys with 10 function keys and
numeric keypad

Membrane Keyboard
Security Code
Lock Keypad also available

$160

HEAT SHRINK TUBE
Made in U.S.A. all 1.2 m long Fire
resistant, shrink 50%

1 mm $1.60
1.5 mm 1.80
3 mm 2.10
5 mm 2.60
6 mm 3.00
10 mm 3.70
13 mm 4.20
19 mm 5.80
25 mm 8.50
38 mm 16.60

Merry Christmas and a Happy New Year from Bob and Tony

26 — Australian Electronics Monthly — Dec. 1986



TOROIDAL TRANSFORMERS ®¢ MEMBRANE KEYBOARDS ® RELAYS

® CABLES @ NI-CADS o

COMPUTER

COMPONENTS

Part Price Part Price
A709
75452 2.20 k7J657 1;'%
7603 3.70 TBA820 1.00
8304
1488 130 g1C55 %g
1489 130 gog8 22,00
8088-2 ¥
oz = 88 26.00
4 1.20 237
AN6912 120 gzgs-s ‘g'g
82532 '
2708 790  g255.5 g'g
2716 550  g256.2 7.00
2732 7.00 @284 6.50
2764 800  gos8 18.00
27128 1150 g2s9 6.50
27256 19.00  8259-2 7.00
82508 19.50
4164-15 2.90 167 ]
41256-12 850 L
41256-15 750  NESSS 0.60
850  XR558 3.20
TMS1100 50
g%'gf ; gg PAL16LBN ggo
g PAL12L6CN
6802 = & 11.50
6850 400 9216 11.00

All other 74TTL to suit available

KITS KITS KITS

ETI 684

Intelligent Modem
$379.50
power supply kit plus $45

Super Special FREE

Modem Programme for
IBM/Compatible computer
Including Front Panel and Power
Supply

We are the only supplier with
gold plated through holes
PCBs and monolithic filter
capacitors at no extra cost

Features:

® V21 300/300 full duplex

® V23 1200/75 half duplex

® Automatic baud rate selection on
reception (auto bauding)

® Other standards found overseas
like Bell 103 and other 600/600 and
1200/1200 standards are supported
by the hardware

@ Intelligent auto answer

® Intelligent auto dialling

® Fully software driven

® 48K RAM buffer

® Cassette interface under Viatel
standard controf

® Software controlled loudspeaking
® Responds to industry standard
Hayes commands

CABLES & SOCKETS

AUDIO, TV & VIDEO
PLUGS & SOCKETS AVAILABLE
Cables RRP Description
PC-DC 10.00 PC drive cable w/plug
PC-EC 18.00 PC-printer cable Epson
PC-BC 19.00 PC printer cable 25 way
MF-C 13.50  Multifunction cable
HD-DC 13.50  Hard disc cable
G-C 7.00 Game cable
MF-DC  8.00  Multi /O drive cable
RS-232 8.00 RS-232 cable
D9-B25 14.00 DE-9E + DB-25S
D16-A15 8.00 DS-16 + DA-15
__ Socket
DB-25SL 3.50 25 Pin D-range socket
DB-25PL 3.80 25 Pin D-range plug
DB-37SL 4.90 37 Pin D-range socket
DB-37PL 5.90 37 Pin D-range plug
SB-02 0.30 2 Pin short plug jumper
396-12 1.00 12 Pin power socket
SR-40 2.50 40 way r-angle S header
SH-40 2.50 40 way single header
DR-80 4.50 80 way R-angle dual
header
DH-80 4.00 80 way dual header
__IC Socket = -
PC0008 0.20 8 pin dual contact
PC0014 0.25 14 pin
PC0016 0.25 16 pin
PC0O018 0.30 18 pin
PC0020 035 20 pin
PC0O022 035 22 pin
PC0024 0.40 24 pin
PC0028 0.40 28 pin
PC0O040 0.55 40 pin
PC0036 220 36 pin slot (Japan Kel)
PC0050 2.50 50 pin slot
PC0O062 2.80 62 pin slot

KITS KITS KITS

ELEKTOR LCD
BAROMETER KIT
AEM Dec. 1986

Fovg
»
Ring for price E i

Elektor Guitar Graphic
Equaliser Kit Aem Nov. 1986

N\
qaeee?

$95 including power supply and case
Excellent sound quality

AEM 6000 Power Amp
AEM issues June-Sept. Module
Single Channel
without Heat
Sink

including MKT

capacitors $1 70

AEM 6505 Status Monitor
AEM issues June-Sept.

-
-

{5}‘

- -

$49

AEM

Dual Speed Modem

Kits

All modems can handle 300/300,
1200/75

Kit Price $1 60

KITS KITS KITS KITS KITS KITS KITS KITS KITS

AEM
4605 Super simple
modem with new slim
line case
AEM Sept. 1986

$99

with plug pack lo suit plus $12.50

AN

AEM 4505
Code to Speech
Synthesiser

TR

$125

Serial version w/plug pack $145
Lcan plug into IBM PC or XT

>
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WE HAVE THE BEST

MEMORY

PRICES

10-99
1.95
4.40

23.00

1K+
1.60
3.95
16.95

100 +
1.65
4.00

18.95
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practicalities

An experimenter’s
modular music synthesiser

Part 2 — VCF, mixer and noise source

John East

This month we have details on building a
voltage-controlled filter, a four-input
mixer and a noise source.

IT IS INTENDED in this series to present one major mod-
ule function in each article. However, other minor module
functions will also be included that are most useful in con-
junction with each main module. This will enable a system
to be built up in an immediately useful form, and also me-
ans that a very comprehensive complement of modules will
result by the end of the series. In this article the four-pole
VCF (voltage-controlled filter) will be presented, together with
a four-input mixer and a noise source. In a later article, a
two-pole state-variable (or universal) VCF with complemen-
tary facilities to the four-pole version will be included to give
a synthesiser with a large range of VCF facilities not normally
found together on commercial systems.

Design

For the VCF, it was decided that the CEM3320 chip gave an
appropriately flexible and stable filter structure, while simul-
taneously reducing the cost and complexity greatly compared
to the multiple, discrete IC approach normally employed. The
3320 contains four identical filter sections, bias and regula-
tor circuitry, the exponential converter and a voltage-
controlled resonance feature. One section of the filter is
shown in Figure 1. When viewed together with Figure 2,
showing the suggested front panel layout of SW1 and SW2,
the operation of the filter stage can be easily understood.

With SW1 in the “LP & Phase” position, and SW2 in “LP”
position, a signal at the input will be lowpass filtered at
6 dB/octave at the output, at a cutoff frequency determined
by the control current (Ic) into the variable gain cell, AA. (Ic
is output by the control voltage-to-exponential current con-
verter on the chip). Buffer B prevents excessive loading of
the gain cell/capacitor combination by external circuitry.
Resistors Rc and Rb are bias and scaling resistors for low-

RF

IToon b
1100k}
INPUT FROM HP. o SW
PREVMIOUS STAGE. RC
o—q

(de LEVEL OF
APPROX. +6.9 V)

L.P. AND PHASE > »

Figure 1.

OUTPUT TO NEXT STAGE AND SLOPE SWITCH (Sw3)
(de LEVEL APPROX. + 6.9V)

TO PIN 2 OF
Ic3

5 R = IM5 FOR +/— 1 OCTAVE,
YY) OR 2M7 FOR +/~ 1/2 OCTAVE.

Figure 3.

pass operation. If however, SW1 is in “HP” position, and
SW2isin “HP & Phase” position, an input signal will be high-
pass filtered at 6 dB/octave at the output.

Now, if SW1 is in “LP & Phase” position and SW2 is in
““HP & Phase” position, the output will not be filtered in the
conventional sense but will exhibit a phase change from low
to high frequencies that passes through 90 degrees at the
cutoff frequency.

The result of all this is that with four sections in series a
four-pole, or 24 dB/octave, response is possible in highpass
and lowpass modes. Also, when switched to phase mode,
with two of four poles selected by SW3, and the input mixed
in with RV3, a one or two notch phaser (respectively) is
created.

Resonance can be applied to any of these response shapes,
and can be voltage controlled at the Resonance CV Input.
(Note that this input can be fitted with an attenuator. It was
only deleted in the prototype due to lack of panel space.) A
10 volt change at the control input or the full range of the
Resonance control will take the filter from a rather rounded
response shape, through peaking, to self-oscillation when it
produces a sine wave. The VCF in this mode can be used
as a sinewave VCO.

The Tune control has a range of 12.5 octaves and is
summed at pin 2 of IC3 with the other frequency control vol-
tage inputs. The control voltage input is later calibrated
against a VCO for a 1 V/octave response from the keyboard.
The Envelope CV Input has a gain of two, allowing for a 10
octave filter sweep from the 5 V envelope. (See Figure 2 in
Part 1). A Fine Tune control could be useful, especially in
sine-VCO mode. This can be simply added with a 100k linear
pot and resistor “R”, as in Figure 3 here.

HIGH
PASS

¢ q

LOow
PASS

Figure 2.
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As the 3320 chip will only allow a 12 volt pk-pk signal be-
fore clipping, and standard synthesiser levels are 10 volts pk-
pk, IC2/A halves the level of the input signal and IC2/B dou-
bles it again, to reduce the possibility of undesired clipping,
especially when high resonance settings are used. This clip-
ping is the only disadvantage of this filter; it does not have
the “warm” distortion characteristics when overdriven of
some other VCFs, notably the Moog. Its versatility however,
more than makes up for the lack of this characteristic. SW4
is used to reverse the phase of the input signal added to the
filter output, as some interesting response shapes can result.
Note also that when SW3 is “Off”’, the VCF module as a whole
can be used in an external patch as a switchable inverter and
volume control in an audio frequency path.

All resistors can be 5% carbon film except for R19, R22,
R23, R24 and R17, which should be metal film or similar for
temperature stability. Note that R17 can be a Tel. Labs Q81
for correction of control scale temperature sensitivity. The
Q81 is a rare and expensive species, and only worth the trou-
ble if the filter is used a lot as a VCO. RV6 is a 15-turn cer-
met, RV7-RV9 are ordinary, large upright carbon presets. If
you can’t get 91k resistors for R4-R7, use 100k in parallel with
1M, or 90k9 metal film. C1-C4 should be polystyrene, C6 and
C7 can be greencaps, C5 is tantalum, while C8 and C9 are
electros. IC2 is a bi-FET input type (LF353) for high slew-
rate and the dual package convenience.

The mixer is simple as it is only used at synthesiser levels.
Note that the gain from any input to the output is two times
and could be reduced to one by simply making R1-R4 100k
each. The extra gain is very useful however, and should be
retained. Also, there is no reason to stick to only four inputs.
Up to a dozen or more can be reasonably useful, and depends
only on your needs. The LED, D2, should be the red diffuse
variety. Capacitors C1 and C2 are electros, C3 and C4 green-
caps. Resistors are 5% carbon film.

The noise source uses the time honoured reverse-biased
diode method, as it is simple, cheap and provides a signal
which is closer to being truly random than do digital shift-
register techniques. The circuit is fairly straightforward up
to the white noise output. IC1/C and associated components
produce a response which is flat at 0 dB gain down to about
1 kHz, then rises at 6 dB/octave to a final gain at low fre-

4 INPUT MIXER

INPUTS
1
/RVI /1
100k
LOG.
—
-
MASTER GAIN
2
RV2 R2
100k I
Lo6
—
-
3
RV3 R3
100k
LOG
= INV. OUT
-

quencies of 15 dB. This produces a sound which, for want
of a better name, could be called *‘red noise””. The sound con-
trasts more sharply with the “white’’ output than the usual
“pink noise” provided on commercial synths, which is white
noise filtered at approximately 3 dB/octave.

IC1/D forms a second-order (12 dB/octave) lowpass filter,
manually variable from 1.6 Hz to 160 Hz. This has been found
to be very useful when the Random Voltage output is used
as a control voltage to other modules. None of the compo-
nents are critical, but try several BC107s or BC108s and select
the one with the greatest output. Capacitors C1, C8 and C9
are electros, C2 to C7 are greencaps. Resistor Rx is used in
setting-up.

Here follows a description of the operation of the circuit
modules.

Voltage-controlled filter

Most of the VCF functions are contained in IC1, the 3320.
On the chip are four separate tracking filter sections, an ex-
ponential control voltage converter, bias circuitry and a vol-
tage controlled resonance capability.

IC2/A buffers and scales the input to a gain of 0.5 (for in-
creased dynamic headroom) and provides an adjustable dc
offset for the first filter section, to match that of the other
sections. C1-C4 and R4-R15 are the only required external
components for the four filter sections, IC2/B and SW3 buffer
and rescale the filter outputs and allow the filter slope to be
selected by switching to the output of any of the filter sec-
tions. RV3 and SW4 also allow mixing of direct input signal
back into the output, with selectable polarity, for phasing ap-
plications. I1C3 is a summing amplifier for control voltages
that set the cut-off frequency of the 3320. R22 provides a
necessary —27 mV offset at pin 12, to set the correct range
of the internal exponential converter. RV6 provides for ad-
justment to exactly 1 V/octave.

C5 and R25 provide for resonance capability via an inter-
nal voltage-controlled gain cell, which feeds directly back to
the first filter-stage input. Control voltages for this cell are
summed at pin 9. The four-pole switches, SW1 and SW2, in
combination provide for operation as a lowpass, highpass
or phase-shift filter.

IC1 1S TML072 OR LF353
ARROWS INDICATE MAXIMUM OF CONTROLS.
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NOISE SOURCE
IC1 IS TLOB4 OR EQUIVALENT.

+18V
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Mixer

IC1is a standard inverting, summing-node type mixer, with
RV1-RV4 as input signal attenuators and RV5 as an overall
gain control. The Master Gain range is from 0 to 2 times.
IC1/B provides a non-inverted output at the same gain. IC2
is configured as a comparator which lights LED D2 if the mix-
er outputs a signal of more than 5 V positive, which could
overload some inputs of modules that are patched to the mix-
er outputs.

Noise source

Q1 is reverse-biased by R1 and R2 to provide a source of white
noise which is highly amplified by IC1/A and IC1/B. Rx can
be changed to adjust the output level. IC1/C modifies the
white noise to have a boosted bass content, with feedback
components R9, R10 and C5. R11 and R12 form an output
divider to optimise output level and give an output impedance
of approximately 1k.

IC1/D and associated components form a manually tuna-
ble lowpass filter to modify the “red’”’ noise to a form more
suitable for use as a control voltage.

Construction

The only real construction problem is the wiring to the
switches, SW1, SW2 and SW3. SW1 and SW2 are four-pole
toggles and it is a good idea to plan the physical layout to
minimise the distance involved. Rainbow cable was used in
the prototype, and certainly helps to avoid confusion. SW3
is a five-position rotary type and SW4 a single-pole toggle.
I assembled all components on a single board, except the 1k
output resistor and R29, both of which are panel hardware
mounted. Don’t forget an earth strap from the circuit earth,
fixed under a mounting bracket screw. IC1 should prefably
go in a socket, but the other chips would be okay soldered in.

The mixer and noise source should present no problems
in con