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Join in the space age,

BUILD OUR “UOSAT”
SATELLITE DATA DECODER

interface for your computer

Great new series:
PRACTICAL FILTER
DESIGN

Horn speakers

Perth Electronics Show

— new audio/video releases
CHECK OUR

AMATEURS? GREAT OFFERS!

Build this six metre
all-mode 100 W booster
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Fluke. First Family of DMM:s.

When accuracy, performance and value
are important, professionals the world over
look to Fluke — the first family of DMMs.

Reliable Fluke-quality 3%2- or 4%2-digit
DMM s fit every need — from design en-
gineering to industrial troubleshooting.

There’s the low-cost 70 Series — the
most DMM you can get for the money. The
tough 20 Series — totally sealed and built

- . K 16~ to survive the dirtiest, grimiest, roughest
c : : jobs. The reliable 8020B Series — made
i ¥ . -~ == towithstand the rigors of the field service

environment. The precise 8060A Series —
the most powerful and complete test and
measurement system available in a hand-
held package. And, of course, the versatile
Bench/Portables that carry on the Fluke
tradition for precision and durability in
lab-quality bench instruments.

Fluke comes in first again with the
world's largest selection of quality ac-
cessories to help extend the capabilities of
your DMM even further.

There's no need to look anywhere else.
Uncompromising Fluke design and lead-
ing edge technology are the reasons why
attempts at imitation will never fool the
millions of professionals that accept noth-
ing less than a Fluke.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

ELMEASCO

Instruments Pty. Ldd.

Talk 10 your local Eimeasco distnbutor about Fiuke

* AC.I. JohnPope Electrical (062) 80 6576 « J Blackwood & Sons (062) 80 5235 » George Brown (062) 80 4355

o NS W, Ames Agency 639 4524 « J Blackwood & Sons » George Brown 519 5855 Newcastle 69 6399 « Bryan Catt Industries 526 2222

* D.G.E. Systems (049) 69 1625 « W.F.Dixon {049) 61 5628 » Ebson 707 2111 » Maceiec (042) 29 1455

» Novacastnan Electronic Supply (049) 62 1358 « Obiat Pty Ltd 698 4776 e Petro-Ject 550 1388 « David Reid 267 1385 « Selectroparts 708 3244

* Geotf Wood 427 1676

ujﬂmmzaL J Blackwood & Son (089) 84 4255, 52 1788 » Thew & McCann (089) 84 4999

Auslec (07) 854 1661 » Petro-Ject (075) 91 4199 « St Lucia Electronics 52 7466 » Ciiff Electronics 341 4655

. L E Boughen 369 1277 » Fred Hoe & Sons 277 4311 « The Electronics Shop (075) 32 3632 « Thompson Instruments (Caims) (070)51 2404
Protronics 212 3111 « Tno Electnx 212 6235 » Industrial Pyrometers 352 3688 « J Blackwood & Sons 46 0391

. Pelro Ject 363 1353

*» TASMANIA George Harvey (003) 31 6533 (002) 34 2233

* VICTORIA Rado Parts 329 7888 « George Brown Electronics Group 878 8111 « G.B. Telespares 328 4301 » A.W.M. Electrical Wholesalers

» Petro-Ject 419 9377 « J Blackwood & Sons 542 4321 « R K.B. Agency 29 7336 » Sirs Sales (052) 78 1251 « Mektronics Co 690 4593

» Truscott Electronics 723 3094

o W AUSTRALIA Atkins Carlyle 481 1233 « Dobbie Instruments 276 8888 e Protronics 362 1044



OUR ‘SPACE INDUSTRY' NEEDS WILLING BODIES

By all reports, Australia’s ‘space industry’ revival is proceeding at a cracking pace. Which is
quite encouraging. All the development in this area creates new jobs and opportunities for
technology transfers to our industry and export earnings on products developed and manufac-
tured here and sold overseas.

In the early phase of ‘new’ industries growth occurs by grafting together elements from exist-
ing industries. And Australia’s space industry revival is no exception. A significant proportion
of the developing space industry involves electronics and to support the necessary growth,
talent and expertise is being co-opted from positions in the electronics industry. But all too
soon, the number of individuals (and companies) with the appropriate expertise necessary to
support the required growth will dwindle, placing strains on both the established electronics
industry and the growing space industry.

In such situations, the solution is often to import the talent and expertise. Now that's not bad
thing, in itself. Except that Australia’s been exporting talent and expertise for years! And
importing it costs. Our space industry has hardly developed sufficiently to afford substantial
importing of talent and expertise.

I can see that, in the short- and medium-term future — and I'm talking about a three to eight
year time frame — we are going to need young scientists, engineers, technical officers and tech-
nicians to enter our growing space industry. It's a fact that most people who choose a technical
career and undertake tertiary training, and in my experience this particularly applies to elec-
tronics, are motivated to do so from a personal interest and involvement — often from an
extracurricular, or hobby, interest pursued during their school years.

And that's where we come in. To encourage such interest, as foreshadowed in my August
issue editorial, we're embarking on a series of practical, low-cost projects that enable readers to
get involved in the nuts and bolts — and the excitement — of space science and technology with-
out requiring mountains of money or a university degree. We've already published several prac-
tical articles in this area, and this month's feature project is a simple data decoder for the UoSat
satellites. In addition, we're working-in with Paul Butler, a science teacher from Mentone Girls
Grammar in Victoria, who's successfully introduced some space science at his school and
who's developing a “curriculum module” for secondary school science courses. (See article
this issue). We're confident that, in this and other ways, we can contribute something to our

reviving space industry. Roger Harrison
Editor

Published by: Kedhorn Holdings P/L (Inc. in NSW), Fox Valley Centre, Cnr Fox Valley Rd & Kiogle St,
Wahroonga 2076 NSW. Typeset by: Authotype Photosetters P/L, 397 Riley St, Surry Hills NSW, and Tul-
din, 19 Princes St, McMahon's Point NSW. Printed in 1987 by: Offset Aipine, Cnr Derby & Wetherill Sts,
Silverwater NSW. Distributed by: Network Distributing, 52-54 Park St, Sydney NSW. *Cover Price $4.75
(maximum and recommended Australian retail price only; recommended New Zealand price N2$6.50).
Registered by Australia Post, Publication No: NBP 7435. ISSN No. 0815-5046.

COPYRIGHT: The contents of The Australian Electronics Monthly is tully protected by the Commonwealth Copyright Act (1968) Copyright
extends to all written material, drawings, circuit dragrams, printed Circuit boards, computer software and photographs Although any
form of reproduction is a breach of copynight, and we especialty point out this extends to the constructon of projects produced by
our laboratory or our assoctates, 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, n lully or substantially assembled form. unless a licence has been specifically 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 firm found tnfring-
1ng our copyright as aforesaid

LIABILITY: Whilst all efforts have been made to ensure that all constructional projects and circuits referred to in this issue wili oper-
ate as indicated efficiently and correctly and that all necessary components to assemble the same will be availabie. no responsibility
whatsoever is accepted in respect nf the failure for any reason at all of the project or circuit to operate effectively or at all whether
due to any fault in design or otherwise and no responsibility 1s accepted for the falure to obtain any components in respact of such
project or circuit In addition, no responsibility 1s accepted in respect of any injury or damage caused by any fault in the design of
any such project or circuit atoresaid The publisher accepts no responsibility for unsolicited manuscripts. dlustrations, computer soft-
ware or photographic material although all care will be exercised. Comments and test results on equipment reviewed refer to the
particular tem submitted for review and may not necessarily pertain to other units of the same make or mcdel numb®r

Oct. 1987 — Australian Electronics Monthly — 3

AUSTRALIAN MADE

EDITOR/PUBLISHER
Roger Harrison VK2ZTB

ASSISTANT EDITOR
Andrew Keir VK2AAK

DRAUGHTING
Kym Baillie
PRODUCTION COORDINATOR
Val Harrison

EDITORIAL ASSOCIATES
lan Boehm VK3XCD

Neil Duncan VK3AVK
B. App. Sci. Dip. Ed. M. Ed. Studs

Alan Ford VK2DRR/G3UIV
FIAA MBIM

Tom Moffat VK7TM

Jonathan Scott VK2YBN
B. Sc./B.E. (Hons)

SPECIALIST SERVICES
Jamye Harrison

NATIONAL ADVERTISING MANAGER
Geoff Arthur

INTERSTATE ADVT. SALES

Victoria
Rowan Wyeth
R. T. Wyeth & Associates
Suite 1/128 Centre Dandenong Rd,
Dingley 3172
Ph: (03)551 1566, (03)551 1212
Queensland
Geoff Horne Agencies
PO Box 247, Kenmore 4069
Ph: (07)202 6813; Fax: (07)202 7133
Tix: (07) AA41398 (Geoff Horne)
West Australia
Nick Sandeman
Hugh Scott & Associates
122 Aberdeen SAt, Northbridge 6000
Ph: (09)328 9204

ACOUSTICAL CONSULTANTS
Robert Fitzell Acoustics Pty Ltd, AAAC

CONTRACT PROJECTS
Technical Systems Australia

ENQUIRIES
Advertising Editorial
(02)487 1207 (02)487 1207
Technical

Only after 4.30 pm EAST
02)487 1483
Roger Harrison or Andy Keir

SUBSCRIPTIONS
$49.95 Australia,
overseas rates on application
EDITORIAL OFFICES

Fox Valley Centre
Cnr Fox Valley Rd & Kiogle St
WAHROONGA 2076 NSW

POSTAL ADDRESS
PO Box 507. WAHROONGA 2076 NSW
FAX: (02)489 1265 TLX: 121822 (SY3296)

COPYRIGHT ©)1987, KEDHORN HOLDINGS P'L




ADVERTISERS
INDEX

COVERS

Elmeasco
Philips

INSIDE

Arista

Chipspeed Electronics
Datacom

David Reid Electronics
Dick Smith Electronics . ..

Energy Control

Geoff Wood Electronics

Hi-Comm Unitronics

IPS Radio & Space Services . 89

Kenwood
Laserlink

Maestro
Micro-Educational
Powersonic

COVER

Our two feature projects
feature this month. Design by
Val Harrison, satellite
ilustration by Kym Baillie.

PROJECTS
TO BUILD

AEM3506 Simple
Satellite Data
Decoder

Joinin the space age. This
simple project allows
decoding the data
transmissions from the
UoSAT satellites using any
computer running a simple
“terminal” program.

AEM6006 Servo-
Feedback Adaptor for
the 6000 Amps

Ensure the output dc offset
of these direct-coupled
amps is always within 5 mvV
of zero.

STAR PROJECT

An All-Mode Power
Amp. for Six Metres

Delivers 100 W output from
a few watts drive. Ideal for
the shack or mobile.

CIRCUITS &
TECHNICAL

NEW SERIES:
Filter Design -
without fears or tears

Firstin a practical series
explaining filters, their
applications and how to
design them to suit your
own requirements - using
simple GWBASIC
computer programs.

NEW COLUMN!
Semiconductor Scene

Its second appearance:
News and notes on what's
happening on the semis
front. A ‘must’ to keep in
front.

PRACTICALITIES
An Analogue Music
Synthesiser - Part5

Author John East covers
the keyboard controller.

DATA SHEET

The MRF492 low-band RF
power transistor employed
in this month’s Star Project.

ELEKTOR
IN
AEM

Contents

Horn Loaded Speakers
Revisited

Horn loaded speakers still
offer remarkable
advantages over vented or
pressure box designs.

PRACTICAL
COMPUTING

Amstradder

Disk drive double-up for
the 6128.

Roy Hill's popular column
for data communications
devotees.

SPECIAL OFFER

A special offer on modem
kits and a comms package!




COMMUNICATIONS

SCENE

Getting amongst the DX
fun on VHF this summer

Tips and techniques for
making the most of long
distance contacts via
summertime sporadic E
propagation.

Build a 100 W All-Mode
Power Amp. for Six
Metres

Put a bit of ‘sting’ behind
your signal.

FEATURE

Filter Design -
without fears or tears

Firstin a practical series
explaining filters, their
applications and how to
design them to suit your
own requirements — using
simple GWBASIC
computer programs.

CONSUMER
ELECTRONICS

The Ninth Perth
Electronics Show

The times are a-changing
for the Perth Show, and the
consumer electronics
industry.

Band Reject

L Al deds ot
Frequency (Log scale)

NEWS &
GENERAL

Satellites in the
Schools Curriculum

AVictorian science teacher

has a blueprint for
introducing practical

sauellite technology into the

science curriculum which
could be of far-reaching
importance.

News Review

Parameters’ new ‘scopes.

Retail Roundup

Bargains for the bits-
hunters.

Project Buyers Guide

Where to get kits and bits
for this month’s projects.

Bytewide

Nice small in-modem.
Spectrum

Return of the low-cost rig.
Consumer Electronics
A knob-twiddlers VCR!

Letters

NEXT
MONTH!

MARINE ELECTRONICS

What's new in marine elec-
tronics. Well-known boating wri-
ter and identity, Dave Jeans,
takes us on an overview of the
latest in marine electronics. If
you're intending to spend a little
time on the water this summer,
don’t miss this feature!

IEC-CENTRONICS
INTERFACE

The use of an IEC or IEEE bus
for driving a Centronics compat-
ible peripheral device calis for a
special interface circuit to
ensure the correct timing of
handshaking signals. It is read-
ily accomplished with three
common 74L.S-series ICs.

BUILDAN
ACTIVE LOUDSPEAKER

This project marries the 6102
Two-way Speakers with the
6503 Electronic Crossover and
the 6500 MOSFET Amp mod-
ules to produce a superlative
electronic loudspeaker.

ANADD-ONBAUD RATE
CONVERTER FORYOUR
MODEM

While your modem might cope
with 1200/75 bps communica-
tions, your computer might not
—especially if it's a Commodore
64 or an IBM/compatible. This
project can be wired into any
modem which employs a 7910
‘world  modem’' chip and
automatically provides fixed
speed communication between
your modem and your compu-
ter.

While these articles are cur-
rently being prepared for publi-
cation, unforeseen circum-
stances may affect the final con-
tents of the issue.




Australian

scientisis
develop

vanadium

batiery

Researchers at the University of New South Wales have
developed a new type of rechargeable storage battery.
Originally funded by the Federal Government's National
Energy and Development Council, the cell has taken three

years to develop.

The battery is based on the
NASA “redox” flow cell con-
cept which uses two different
solutions pumped separately
through adjacent half-cells
where they are charged and
recharged. Redox is a term used
to describe chemical reactions
involving reduction and oxida-
tion in which electrons are
exchanged between the two sol-
utions.

Previously developed redox
cells employing solutions of
iron and chromium suffered
from problems with solution
contamination caused by diffu-
sion through the separating
membrane. The Australian
developed cell overcomes this
problem by using two separate
vanadium solutions, differing
only in their state of oxidation.

The redox cell has a number
of significant advantages over
traditional lead-acid storage
cells. Because redox cells only
involve simple oxidation and
reduction, no losses due to elec-
trode stripping occur. This
means that the redox cell can be
fully charged and fully dis-
charged without damage to the
cell.

Lead-acid cells, by contrast,
can be damaged by complete
discharge over over charging.
Another advantage of redox
cells is that their capacity can be
increased by increasing the
quantity of solutions pumped
through them.

The newly developed cells
would be ideally suited to appli-
cations where relatively low
powers (a few hundred watts)

and low maintenance are
required. Applications such as
remote microwave transmitters

which currently use high
maintenance lead-acid bat-
teries charged by solar or wind
generators would be a good
example.

The team working on the pro-
ject at the University of New
South Wales is led by Dr Maria
Skyllas-Kazacos and includes

Dr Miron Rychcik and associate
professors Tony Fane and Bob
Robbins.

A world-wide licensing agree-
ment has been negotiated bet-
ween the University and Agnew
Clough Limited to develop and
market the newly invented cell.
Agnew Clough Limited are own-
ers of Australia’s only vanadium
mine.

Skylark flight no
flash in the pan

n August 25th 1987, British

Aerospace celebrated the
latest launch and 30th anniver-
sary of it's upper atmosphere
sounding rocket, Skylark.

The launch, which took place
at 2,00 am from South
Australia’s  re-commissioned
Woomera Rocket Range, pro-
vided scientists with the oppor-
tunity to observe from space a
recently discovered supernova.
The supernova, some 155 000
light years distant in the Large
Magellanic Cloud (LMC), is
only visible from the southern
hemisphere.

Customer for the launch was
the German Aerospace Research
Establishment  which was
responsible for the procurement
of the rocket and co-ordination

of the launch. The German Max
Planck-Institut was responsible
for procurement and manage-
ment of the payload, whilst
funding was provided by the
German Ministry of Research.
The Skylark’s payload con-
sisted of an X-ray telescope and
camera to provide astronomers
with a colour X-ray image of the
supernova. The results should
provide valuable information
about the matter expelled dur-
ing the explosion of the star as
well as increasing understand-
ing of the supernova remnant.

The first Skylark rocket was
launched in 1957 and since
1964, British Aerospace has
supplied a complete family of
the rockets. The success of the
Skylark program 1is further
reflected by continuing orders
for the rocket, with 11 being
ordered in 1986.
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New GM for
Goldring

he directors of Goldring

Audio Industries Pty Ltd
announced the appointment of
Mr. Ken Tait as General Manager
of the company on 10th August
1987. Ken joined Goldring in
August, 1979 and prior to this
appointment served as National
Sales Manager.

A Darling of
an exhibition

n international exhibition

demonstrating technologi-
cal achievements and innova-
tions from both Australia and
overseas will be held in June
next year at Sydney’s new multi-
million dollar  Exhibition
Centre at Darling Harbour.

The primary objectives of the
exhibition are to stimulate
awareness of available
technologies for all industries
and to encourage industry’s rec-
ognition of new opportunities
and commercial advantages
offered by the use of new
technologies. Undoubtedly, the
Darling Harbour development
will attract a teensy bit of atten-
tion also.

The second Australian Inter-
national Technology Exhibition
(A.LT.E) willbe open from 10:00
am to 6:00 pm over four days
from Tuesday June 7th to Friday
June 10th 1988.

All enquiries regarding dis-
play space should be directed to
Mr. Jim Hopkins, National
Sales Manager, Total Concept
Exhibitions, PO Box 1221,
Crows Nest 2065, NSW. Tele-
phone (02)436 3266.
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NATIONAL 32000
DESIGNER'S KIT

Geoff has obtained a quantity of these kits
for the advanced computer hobbyist or
professional. Two versions - one with the
32016, the other with a 32032. Both have a
32082 Memory Management Unit, a 32201
Timing Control Unit, a 32081 Floating Point
Unit, a 32202 Interrupt Control Unit and two
“Tiny Development Systems® (TDS) PROM's (
7 chips all together).

There's a massive pack of literature including
a databook 40mm thick, a 20mm thick
instruction set reference manual, a TDS user
guide, a programming reference guide,
application notes on UNIX, 32 bit
architecture and even a PASCAL listing to
aid development of 32000 code using a PC.
To top it all off there's an article print from the
US on a UNIX co-processor for under
$US400!

These are definitely not for beginners but
what a great buy - 32016 kit is just $132. The
32032 costs $180. (P&P $6.00 local or
$15.00 airmail - it's a big pack!)

PAPST
FANS

*Quiet Operation
* Precision Bearings
* Proven Reliability &~
* 240Vac operation g
Geoff is now stocking quality German made
PAPST fans in two sizes -
4650N
120x120mm 94ctm 46dBA $36.40
8850N

80x80mm 22cfm 26dBA  $36.40

BRIDGE RECTIFIER
SPECIAL

BR3505 S0V, 35A $4.24
BR1505 50V, 15A $3.50

SAVE $10 ON
PORTASOL
SOLDERING IRON

If your ever need to take a soldering iron
away from a power point, then this is the iron
for you. Geoff has sold hundreds of 'em to
servicemen and technicians because you
need no power cord or gas bottle. Portasol
runs on standard butane gas lighter fuel! Up
to 60 minutes continuous use and it refills in
seconds. Temperature is adjustable for the
equivalent of 10 to 60Watts. Tip temperature
as high as 400°C. Three tips are available -
48mm, 3.2mm or 2.4mm and are easily
replaced. Complete and ready to use - even
has its own flint lighter! This month there's a
whole $10 off the price (What a great
Christmas giftidea?) ONLY $33.95.

8.30 to 5 Monday to Friday, 8.30 to 12 Sat.
Mail Orders add $5.00 to cover postal charges.

All prices INCLUDE sales tax.

Tax exemption certificates accepted if line value

exceeds $10.00.

BANKCARD, MASTERCARD, VISA, CHEQUES

NATIONAL LOGIC
DATA BOOK VOL 1

One of our most popular lines is data books
and we can never get enough of them, but
this time National have had the Logic Book
reprinted in Australia so we'll risk advertising
them in the hope there will be enough stil
here when the advert appears. Contains
54HC, 74HC, 54HCT, 74HCT, High speed
MigroCMOS, CD4000, MM54C/74C,CMOS
LSIWVLSI. It's a massive publication some
7Qmm 'tHick. Every digital designer needs
one and it's only $25.00 (P&P $6.00 local or
$15 airmail - it's that big!)

"COMTEST” -

THE COMPLETE
RS232/V24
TROUBLESHOOTER

Europe's most popular high quality RS232
tester will save time and trouble because it
checks ALL the lines on any RS232
communications equipment.
* Tnistate monitoring of all 23 signal lines
* Breaks andredirects all 25 lines
* Ground voltage differential testing between
DCE-DTE
* Four level bi-directional current loop test
* Simple operation - no batteries required
Comtest has 25 DIL switches with DTE and
DCE interface pins on both sides. Break and
patch all 25 lines with switches and jumpers
provided. Instructions clearly printed on both
sides (and won't wear off) with abbreviation
guide to aid identification of connections. All
contacts are gold plated. Comes in transport
pouch with 8 jumpers. Dont confuse this
quality unit with the cheap immitations
around. This one is designed in Sweden and
compares favourably with testers costing
over $500. Well worth $315.00

CLEAR TRIMMING
POTENTIOMETERS

Now you can actually see the setting at a
glance with these 20 turn Beckman clear
timming pots. - Available in 100R, 200R,
500R, 1k, 5k, 10k, 25k, 50k.

Specify value $2.00 (10up $1.80)

If you twiddle a lot of trimmer pots then you
need our SPECIAL TOOL. This handy little
gadget is just like a pen but has a blade at
each end to fit the pot. One end has even
been designed so it won't slip off! $2.50,

@

Yoo

WIRE STRIPPERS

You'd normally pay at least twice the price for
these deluxe wire strippers. Operation is
automatic. Head suits 5 wire sizes from 1 to
3.2mm  diameter approx. Ideal for
servicemen, technicians efc as the complete
operation can be carried out with one hand!
Save until stock sold - only $7.50

S\Y)

"F\\

Adtustabie trom 10-60W

Fits yous pocket

‘D’ Connectors

1-9 1ouUP 100 UP
DESP $1.68 $1.51 84¢
DESS 1.80 1.44 90¢
DA15P 2.34 2.1 1.17
DA15S 2.42 2.18 1.21
DB25P 2.20 1.98 1.10
DB25S 272 2.45 1.36

Covers Plastic

9 pin 1.60 144 90¢
15 pin 1.60 1.44 90¢
25 pin 1.65 1.48 95¢

Centronics Solder

24 way male  9.60 8.64 4380
24 way fem  10.00 9.00 5.00
36 way male  6.60 594 330
36 way fem 9.50 855 528

Centronics 1.D.C.

36 way male  8.00 720 520
36 way fem 8.40 756 540
Covers Metallised

9 pin 1.80 1.62 125
15 pin 1.80 1.62 125
25 pin 1.80 1.62 125

GEOFF WOOD ELECTRONICS P/L
(02) 427 1676

229 BURNS BAY RD.
(CORNER BEATRICE ST.)
LANE COVE WEST N.SW.

OR CASH CHEERFULLY ACCEPTED

INC IN NSW

TWX 71996
P.O. BOX 671

specialising in electronic components for the professional and hobbyist.

LANE COVE N.S.W. 2066

""SdIHO Y04 QOOM " SdIHI Y04 QOOM * SdIHO HO4 QOOM ** SdIHO 04 QOOM " SdIHD HO4 QOOM ~ SdIHI 04 GOOM ' SdIHO 04 QOOM " SdIHD HOJ4 QOOM " SdIHO HO4 GOOM




Your existing speakers
were not designed to...
I.' sit by the pool...
. to hang outside
. under the eaves...
put up with the salt
spray on the hoat...

EIST}\

“Solutions

(1.28>3)The NEW
MARINE HI FI
SPEAKERS from
Arista were!

NEW MARINE H! FI SPEAKERS (MS505W)
..what makes them so special?

..the superb sound for their size... the carbon
reinforced polypropylene 4* woofer with its
100z magnet...the soft dome moisture-proof
tweeter with its 5.30z magnet. They have
been tropicalised and moisture-proofed.

At last.. true Hi Fi...outside!

The size of each of these brilliant units is
only 186 x 116 x 120mm (7'/2"x 4'/2"x 4%/4")
and features a power input of 30 watts RMS
and a frequency of 70Hz to 20kHz.

Finished in beige, they are supplied complete
with mounting brackets and cables.

For further information on
the ARISTA solutions and the
name of your nearest retailer,

please contact:
ELECTRONICS PTY LTD
Telephone (02) 648 3488

letters

Query on caps in 6506
amplifier module

Dear Sir,

Your AEM6506 Workhorse Power
Amplifier project article (January ‘87
issue) was shown to me by a friend and [
thought it ideal as the basis for PA as I
help out with a lot of community sport-
ing and social groups. Subsequently, I
purchased a kit from Jaycar and it’s this
have a query on.

As supplied, the kit came with two
2500u electrolytic capacitors for C12
and C13. Now the circuit and parts list
shows these as 4700u. [ queried this
with Jaycar and was told it was OK, but
I'm not so sure. I don't mind if the
capacitors are more expensive, I'd rather
get the right thing.

B. Preece,
Newcastle NSW

Capacitors C12 and C13 are the power
supply rail filter/bypass capacitors. Their
value is not particularly critical as large
value electrolytics have a substantial
tolerance range in any case, typically up
to +100%, -25%. While 4700u
capacitors were specified and used in the
prototype, that was principally because
they happened to be available when the
project was designed and represent the
maximum so far as value and physical
size in an axial lead construction is con-
cerned. Lower values may be used,
although we would not recommend val-
ues below about 2000 uF as supply regu-
lation will be affected to some extent.

Jaycar are right. In fact, they enquired
of us about substituting the 2500u
capacitors which they wanted to use as
there are problems with supply of the
4700u types. We gave themn the OK.

Roger Harrison
The 6011 and XLR
standards — again

Dear Roger,

I have had great interest in the article
in the July issue on the AEM6011 Audio
Balanced Line Driver.

My parallel interests in audio elec-
tronics and rock music have served me
to much financial advantage in the last
two decades and I'm sure that the 6011,
in suitably modified form, will be of
great interest to a number of bands/
sound technicians.

However, I would dearly love to see an
industry standard in the wiring of XLR/
Cannon-type plugs and sockets. There
has been confusion in the musical/audio
field as to wiring, even as to the number-
ing of the pins. (One brand has pin num-
bers 2 and 3 reversed).
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However, the most common config-
uration I have found has pin 1 as earth,
pin 3 as hot and pin 2 either inverse for
balanced and earth/open-circuit for an
unbalanced circuit.

This is a different configuration to the
6011 which has no doubt been set up to
suit your own interfacing requirements,
and I'm sure that any sonic trog worth
his salt would be sure to make the
appropriate modification tosuit his own
rig. Even so, I would like to hear your
comments about the appropriate wiring
standard (if any).

Could I take this opportunity to
express my thanks and appreciation for
the articles in your magazines over the
years. I have had years of faithful service
from the ETI480 since its inception, and
am still using a pair for drivers in the
upper ranges, recently aided by
AEMS6506s which promise to be just as
reliable. Bottom end at the moment is a
pair of (beefed-up) ETI499s. All amps
are driving the most efficient horn
loaded speaker systems I can devise. As
must be evident, I am more interested in
sheer grunt and absolute reliability than
in the utmost fidelity.

As a fairly impecunious muso, I must
be careful to balance my investment in
equipment with the expected returns
from a local band — I would dearly love
to be able to afford a Series 6000, but I'm
still behind the 8-ball. I'm sure that there
must be many of your readers in my situ-
ation, and in view of the prohibitive
prices of imported PA gear, I'm sure that
any future projects along these lines
would be warmly welcomed.

Once again, many thanks for a great
mag. Keep the presses rolling!

J. Boetje,
Brooweena, Qld

The question of XLR standards, the con-
nectors and their wiring in the AEM6011
Balanced Line Driver was covered in this
column last month in a letter from Mer-
vyn Jack of Gobram, Victoria. To recap:
the XLR output connectors should be
male, not female; the wiring diagram has
the XLR pins shown incorrectly; the con-
nector should be wired pin 1 — ground,
pin 2 — hot (+), pin 3 — cold ().

It's pleasing to hear you've had such
success with the ETI480 amplifier mod-
ule. It was actually published a little
before I was Editor of Electronics Today
(Feb. 1979 — Dec. 1984). Barry Wilkinson
of Nebula was the man who engineered
that project, which has surely had the
most remarkable lifetime of just about
any electronic project published.

ETI was not “my” magazine, that
imprimatur could only be held by the




founding Editor, Collyn Rivers. I was
associated with ETI as a freelance writer
since its first year (1971), when it was pub-
lished by the Modern Magazines group,
who were taken over by Murray Pub-
lishers in the late ‘70s. ETI was sold to
Federal Publishing in late ‘82 and I
departed in late ‘84 shortly after the pub-
lishers purchased its then competitor,
Electronics Australia.

I started this magazine in 1985, in con-
junction with several partners (forming

the company Kedhorn Holdings Pty Ltd),
and it was initially associated with
Westwick-Farrow Pty Ltd, publishers of
the “trade” magazine What's New In Elec-
tronics and other titles. My partner, Val,
and I purchased Kedhorn Holdings in
March this year and AEM is now wholly
independently published by us.

So, thanks for your encouraging
remarks, we'll certainly keep the presses
rolling!

Roger Harrison

BLITZER
MODEMS

LESS THAN v: THE
PRICE OF
COMPETITIVE
MODEMS

Engineered With Vision

With these teatures:

SYNCHRONOUS AND ASYNCHRONOUS
COMMUNICATIONS

CCITT V22 (1200 BI’S). V21 ({300 BPS} and V23

(1200 75 BD’S)

BELL 212A (1200 BPS) & 103 (300 BP’S)

Auto dial

Tone or pulse dialing

Auto answer

Auto redial

Full Hayes AT command set including all 19§

registers

Call progress monitoring

Loop back tor remote diagnostic

Carrier detect disconnect time adjustable

Internal speaker with volume manually and

sottware controllable

10 L EDS (LIGHTS) indicate status and activity

low power consumption 1.5 watts

Housed in an attractive low profile black
anodised aluminium case, the Blitzer is
protessionally packaged and sells tor

ONLY $449

€x tax.
BBM 12E available tor $349 with all the above
speitications excluding V23 (1200 75 BI’S)
Both Telecom approved

Built With Care

POWER-SONIC., a leading manufacturer of rechargeable batteries. offers a
complete line of both sealed lead-acid and nickel-cadmium batteties,
engineered to meet the toughest specifications. State-of-the-art design.
meticutous quality control and time-proven performance are the reasons
why engineers are specifying POWER-SONIC batteries: competitive prices
apd an outstanding track record for product reliability and on-time delivery
have convinced buyers. For more information or a copy of our catalog.

The Bhitzer Modems are now stocked by major
computer dealers, and are distributed by

M. MIKE BOORNE
MBE > ELECTRONICS
E.” PTY.LTD.

Suite 3, 61A Hill Street, Roseville

. !
ST POWER-SONIC AUSTRALIA NS 2058
. . PO. Box 8, Turramurra
7/ /13 Watson Rd, PADSTOW 2211°  / N.SW. 2074

Phone: (02) 46 3014, (02) 46 3015
Telex: AA24457

Perth: 3 Topaz Gardens
Edgewater 6027
Phone: (09) 306 2056

Ph: (02) 772 4522 'Fax:',(02} 772 4863

LOWEERP & sonIc

SEALED RECHARGEABLE BATTERIES

Aggressively structured dealer pricing
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MORE VIATEL
MADNESS!!

Yet another unbeltevable deal.
Once again Jaycar has made a scoop purchase

of - this time - Viatel ADAPTORS for your own TV
set!

That's right, you connect them to your own TV
via the antenna and to a telephone line as well.

A nifty little infra-red wireless remote control is
supplied so that you can operate Viatel from the
comfort of your lounge chair!

We must emphasise that the goods offered are
NOT BRAND NEW and are ‘ex-rental’, They are in
very good condition and fully operational when
supplied.

The units were made in the UK by Zycor and are
fully Telecom approved (C-82/39/641). They are
branded “TELEDEK 2000",

Each unit presents beautifully in a quality
furniture look wooden case measuring 4 10{W) x
90(H) x 215(D). The IR remote controller
measures 120 x 60 x 37(max) and requires the
occasfonal 9V cell,

The adaptor will drive an RGB monitor as well as
a telly, It also has ports for a tape recorder and
printer and a socket for full QWERTY keyboard.

If you want to integrate VIATEL into your home
entertainment system then this ts definitely for
you. The full Philips VIATEL systems are all but
gone now and we expect these to sell even faster!
[We don't have nearly as many etther).

Because of the compact size, thts offer is available
to Mail Order customers as well as our personal
customers - but be quick! e
Naturally, documentation s included. .- i
Cat. XV-2210 inc remote control pad

ONLY $199

2 MELBOURNE LOCATIONS
45 A'Beckett Street City
887 Springvale Road Mulgrave

UNBELIEVABLE
ELECTROLYTIC BUY

Through Jaycar's surplus stock buytng scheme,
we have purchased a substantial quantity of an
electro that would normally be out of reach of the
hobbyists pocket. This electro 1s made tn
Germany by ROEDERSTEIN!

JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR J
MNoaAvran 1AVCAS WAYCAR IAYCAR AYCAR

6.800uF 63V LONG LIFE

ONLY $7.50!!

That's right ROEDERSTEIN brand long life, high
ripple current etched electrodes, screw terminals -
all class! And at a price below “Taiwanese™. These
are absolutely fantastic for power supplies for high

power amps, etc. Cat. RN-6712

Electrical to DIN 41332
$7.50

Tolerance -10 +50%
Dimensions SO(D) x 80(H)
Terminal MS screw

QUANTITY

DISCOUNTS
1-5 $7.50
6-10 $7.00
11-24 $6.50
25-99 $6.00
100+ $5.75

(AEM 3506 “Uo SAT” SATELLITE DECODER

The University of Surrey (UK) maintains two satellites:- Uo-9 and Uo-11. Information transmitted is of
an educational, amateur radio or technical nature concerning the satellites themselves. Very interesting
You can pick up the Narrow Band FM (NBFM}) signals from the satellites as they pass over with a stmple
antenna (at 145MHz), and say, a scanner or 2m recetver.

Audio FSK signals from the recetver are processed by project 3506 and presented to your computer as
‘RS-232'". A simple ‘Dumb Terminal' program will allow your computer to decode the signals and
reproduce the text transmitted by the University on your monitor (or printer).

The Jaycar kit includes all specified components including MAX 231 chip, XR221 1, metal case, etc.

ONLY $55.00
[ UNBELIEVABLE BARGAIN

BURGLAR ALARM CONTROL PANEL

Who would belteve 1t? A TWO SECTOR professionally made burglar alarm panel for under $100!
Once again a SCOOP PURCHASE of distress tmporters stock 1s YOUR GAIN.

¢ YOU REAP THE BENEFIT!! With features like this
¢ Butlt-in stren driver

¢ 3 amp dry relay contact

¢ Earth ground protection

¢ Adjustable entrance time

» Adjustable alarm ttme

¢ Zone status LEDs

¢ Remote on/off option

¢ Prealarm provision

¢ Built-in Gell cell charge circuit

* Solid steel case with tamper switch

¢ DIP switches for zone isolatton

¢ Front panel mounted panic switch

You could eastly pay $200. {Some of our
competitors charge this ANYWAY).

As a special October price (as October 1s a
slow month and we need the money} we

will pass this great alarm box on at the
incredibly low price of $99.95 - that's right!
UNDER ONE HUNDRED DOLLARS.

We only have a STRICTLY LIMITED quantity
of these units for sale. They will not be sold to
professional nstallers in bulk so that as many

4 PIN DISK DRIVE PLUG

We must be asked so many ttmes per day for this
device and now we have finally found 1t. Top quality
Insulation Displacement type with positive locking
cover which tnsulates termination area and acts as

a strain reltef.
$6.50 10 up $6.00 each

customers as possible can benefit from this bargain! 1
Cat. LA-5162
ONLY $99.95
P.S. Comprehensive 8 page manual tncluded!
. 7
e !
AT LAST!!

Cat. PP-0920
(BAND 4 AND 5 UHF @ (T0-3 HEATSINK BARGAIN
ANTENNA Manufacturers/OEM's - note we have a bulk

; quantity of TO-3 Minifin heatsinks avatlable at a
If you need bands 4 and S o~

never to be repeated price.
you don't need to buy two Size 38mm x 38mm base x 26mm high.
aerials. Bands 4 and 5 on

Normally $1.95 each

the one antenna, what a SPECIAL

great tdea. o

FEATURES: Excellent gain 1-9 $1.00
-8dB, tnbulflt balun, good 10-99 $0.80
directivity - front to back 99-999 $0.60

ratio 27dB. Gold anodised for long life, stmple to

mnstall, European made. $ 49.50

Cat. LT-3178

L )

(TV ANTENNA BARGAIN

We have just purchased a quantity of VHF TV antennas from a wholesaler who is no longer in the TV
antenna business. The antennas are a 7 element type suitable for metropolitan areas. They have
excellent gain and directivity for areas with moderate signal strength! For coax use use outdoor balun
Cat. LT-3026 $3.75. Australtan made. These will never be this cheap again. -

Cat. LT-3166 s —

NORMALLY $57.50
SAVE $17.55
(ONLY $39.95

Government Instrumentalities, Schools, Public Companies.
If you wish to purchase from us, simply send us your official order and we
will give you a complimentary 30 day account.

TURN YOUR SURPLUS STOCK INTO CASHI!!

* Jaycar will purchase your surplus stocks of components and equipment. We are continually on the

lookout for sources of prime quality merchandise.

CALL GARY JOHNSTON OR BRUCE ROUTLEY NOW ON (02) 747 2022

o
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/e =N JAYCAR jﬁ
ULTRASONIC BURGLAR ALARM | (D.I. (DIRECT INJECT) BOX | IYCAR
Ref: EA October 1987
The same wholesaler who sold us the antennas (see elsewhere these ads) is also This profect is ;reat for P.A. and stage JAYCAR JA
no longer tn the alarm business. We purchased a quantity of these and can sound reinforcement work. Its prime JAYCAR JA
offer them for less than 1/2 price. functton is to convert high tmpedance jﬁ;gﬁs jﬁ
The alarm is basically suitable for ﬂats. units, one room, garages, etc., but it unbalanced {nput signals to low JAYCAR JA
can also form the basis of a “butld-up” system. tmpedance balanced outputs. It also JAYCAR JA
IDEAS FOR USING ALARM cures earth loop, hum problems and JAYCAR JA
SIMPLE ALARM doubles as a ‘phantom’ power supply jﬁ;gﬁs jﬁ
Stt 1t on your bookshelf. It can be switched on/off from the unit (it has a delay e sl nhie B JAYCAR JA
function, so it won't sound tmmediately). Use our plug adaptor to run from 240 us\‘;] ed;ygarm mc ;“ de; JAYCAR JA
volts, (Cat. MP-3012 $18.95). 1t has provision for an external horn speaker, and orgnad 3;1“” t;op XLR ctu tgo jﬁ;gﬁs jﬁ.
uses 5 C size batteries for battery back-up :‘:cgge FEsthox commegs JAYCAR JA
MORE INVOLVED SYSTEM Cat KA-1690 jﬁ;gﬁs j:
The alarm can be the basis of a comprehensive system. )
The unit can be screwed into a shelf, and hard wired from behind. A keyswitch $39. *I53 NEW KIT RS &
can be used and mounted on a plate efther just instde the front door, or even Ns / JAYCAR JA'
outside. 7 1 —\ | JAYCAR JA
There 18 an output for NC and NO circutts. 4 AT LAST. THE ELECTRONIC RAIN jﬁ;gﬁs jﬁ:
NC can be used for window and door reed switches and passtvve infra re .
detectors. NO can be used for panic buttons, smoke detectors and PIRS. GAUGE KIT! jﬁ;gﬁs jﬁ.
The unit can be switched for instant alarm, so 1f an intruder walks in the room . A
Ref: EA March 1987 JAYCAR
the alarm sounds instantly. {ELECTRONICS ONLY) JAYCAR JA'
Rechargeable batteries can be used in case of power faflures and are automati: With the suttable mechanical parts JAYCAR JA
cally charged by the unit. There is a butlt-in output relay which allows you to this kit wﬂ\lj bl % me parts, L - JAYCAR JA
use any device which operates on 240V e.g. floodlights, diallers, etc. atnfall in mb:cyoun;) mf::ur:h g - JAYCAR jﬁ.
We beleive this alarm at $49.95 is a bargain. That other big electronics retailer rainia your backyard or from the . JAYCAR \
comfort of your lounge! It will measure JAYCAR JA
has the exact unit in their catalogue for $139.00. f I3 JAYCAR JA
If you can't afford a full system with panel and PIRS everywhere then this 1s the fomrLytolSogmm,ofjfaln; empties )
you a full system with p rywhere teally with o] JAYCAR JA
unit for you. S ’1)'“]" Do e e JAYCAR JA
Power supply to suit Cat. MP-3012 $18.95 gl :dfl"e ;‘;a%'; parts are cheap an “ JAYCAR JA
Cat. LA-5140 ™ DIRT ,I'; Yy av. . JAYCAR JA
! & e Jaycar kit includes the reed switch JAYCAR JA
ONLY $49 95 CHEAP!! and magnet, 74C926, LED 7 segment JAYGAR JA
| ¢ . g displays, PCB etc. JAYCAR JA
’ JAYCAR JA
Cat. KA-1687 \
JAYCAR JA
JAYCAR JA
JAYCAR JA
7 N\ \
JAYCAR JA
JAYCAR JA
TV COLOUR BAR & PATTERN o
GENERATOR JAYCAR JA
Ref: EA October 1987 ooy, U
This generator will produce: colour bars, JA
JAYCAR
red screen, white screen, black screen, JAYCAR JA!
- ! crosshatch, vertical lines and horizontal JAYCAR JA:
1 E L s R lines and dot patterns - 8 patterns in alll JAYCAR jx
- " : Separate outputs for RF (channel O or 1), jﬁxgﬁs JA
composite video, horizontal and vertical y e | JA
THIS TIME - A SAVE $5.55 ON omepiies T b (7T gy o [l veAs
available in both positive and negative JAYCAR J
D R 240V SOLDERING | |ginglosc IAVEAR I8
ores are expensive! Potcores are The Jaycar kit includes all specified JAYCAR n
hard to get! IRON (or equivalent) components including JA;CQR JA
The cost price of our FX2243 (Cat. LF- Scotchcal front and rear panels, plastic jﬁngs JA
1250 $17.50) has doubled! This core will | | WITH FREE SOLDER instrument case etc. JAYGAR JA
sozlr: need to sell ft:r ovekr $30. M\écl: 1deal for the hobbylst and handyman. Cat. KA-1691 jﬁ¥8ﬁ§ jﬁ;
makes our new pot pack an incredible Stainl teel b 1, 240 volt.
Batom By e W $139.00 RAVA<Yy JAYCAR JA
This is what you get as an ABSOLUTE ONLY $ 1 5 95 \ y, j&gﬁs JA
MM e JAYCAR JA
2 x pairs Mullard LA-1219 26mm dia. V4 1GHz Di it Fr n M r! JAYCAR JA)
pot cores AT LEAST onc bobbin to sutt | | SPare Tip Cat. TS-1453 $2.20 G g al eq,ue cy Mete JAYCAR JA
2 x patrs Philips/Mullard P3019 30mm Ref: Stlicon Chip (New Magazine) Nov ‘87 JAYCAR JA)
cores (HBA material A-1000) at least 3 Silicon Chip’ Magazine, a new magazine to commence next month have produced | JAYCAR jﬁ:
bobbins to suit as their first project an absolute ripper design. jﬁ;gﬁs I
1 x patr {or stmilar) P1814 18mm core ::lféaaztmn]e] g:gk;z;ﬁﬁl‘\::{‘zg DFM! Make sure that you get a copy of the JAYCAR JAS
HBA JAYCAR JAY
3 x pair EP cores 21.5{H) x 24(W) (H5C2) Jaycar will be doing the tf;:“ kit but 1t won't be avallab]; u]:m] at ]ea(;tb;.he }elnd of JAYCAR JAY
2 x EP bobbin (for smaller core, will not November. We estimate the price to be around $300 which ts incredibly cheap jﬁz%ﬁs jﬁ:
fit above EP core) for a full 1 GIG Countert JAVEAR T
10 min ferrite adjusters for pot cores JAYCAR JAY
PLUS a quantity of cores to make RF COMING SOON JAYCAR JA)
chokes, notse filters, etc. / jﬁz%ﬁs jﬁ:
WELL OVER $40 VALUE FOR ONLY /
$9.951 A JAYCAR SCOOP PRODUCT JAYCAR A
: - JAYCAR JA)
7/ v/ 77 /////////////////////// JAYCAR JAY
///// L %, JAYCAR JAY
SYDNEY - CITY 117 York St. (02) 267 1614 - A HEAD OFFICE /jﬁzgﬁs m
Z Mon-Fri8.30 - 5.30 Thurs 8.30pm- Sat g - 12 / 115 Parramatta Road / AR IR
CARLINGFORD Cnr. Carlingford & Pennant Hills Rd (02) 872 4444 - % Concord 2137 ZJAVCAR JAY
4 Mon-Fri 9 - 5.30 Thurs 8.30 pm- Sat9 - 2pm / (02) 747 2022 / jﬁzgﬁs jﬁ:
7/, CONCORD 115 Parramana Rd (02) 7453077 - % Telex72293 7 JvGaR A
%, Mon-Fri 8.30 - 5.30 - Sat 8.30 - 12 % FACSIMILE éjﬁzas jﬁ:
HURSTVILLE 121 Forest Rd (02) 570 7000 - 4 0767
D 7/1 Mon-Fri§ - 5.30 Thurs 8.30 pm- Sat9 - 12 ~ é (02)L i éjxgﬁg A
R GORE HILL 188 Pacitic cn Bollovue Ave (02) 4394799 - 4", MAIL ORDERS 7, IAYCAR JAY
// <athe P:s? 50 $ 200 Z - Mon-Fri 9- 5.30 Sat 9 - 4pm ~d ~ é P.O. Box 185 é'jﬁ;gﬁs N
% MasterCard. | $10 $2099  $375 7 BURANDA QLD 144 Logan Rd (07) 333 0777 - »{Q/‘LLL % Concord 2137 ;mcm i
% A | B H® 3407 Mon-Fri9-530 Thurs 830- Sat9-12 el BT HOTLINE 7/ IAYCAR Iay
? [——" OVERS$100 $10.00 Z MELBOURNE-CITY  Shop2, 45 ABeckett St Ciy (03) 6632030 & o 7, _(02)7471888 7 JAvCAR Ja
% ROAD FREIGHT % Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 12 ‘ % FOR ORDERS ONLY ? VAR A
7 aalA_ == ANYWHERE 7 SPRINGVALE VIC 887889 Springvale Road Mulgrave (03) 547 1022 Z TOLLFREE 7, JAYCAR JAY
4/ [ ] IN AUSTRALIA $13.50 / Nr Car. Dandenong Road Mon-Fri 9 - 5.30 Fi 8.30 - Sat 9 - 12 // (008) 022 888 i VST )
7777772722222 ///////////////////A MAIL ORDER VIA YOUR PHONE 7 z/zz7zzzzzz7z7zz7zZzZZ7Z7zu4 JAYCAR JAY
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Satiellites in the
school curriculum

If Australia is to source space scientists, engineers and
technicians to provide the necessary people in the near fo
medium future in order to maintain the space industry revival
currently under way, then a Victorian teacher’s proposal fo
intfroduce satellites as part of the school curriculum deserves

serious consideration.

OVER THE PAST few years, students at
Mentone Girls’ Grammar School in Mel-
bourne have been learning about satel-
lites in a hands-on programme initiated
by the Head of Science, Paul Butler.
Activities have included tracking satel-
lites, receiving and recording their radio
emissions and decoding and interpret-
ing the data collected.

A variety of satellites have been used
in the programme, some launched and
used by agencies in the US and USSR,
such as the NOAA and METEOR
weather satellites, others developed
specifically for amateur use, such as the
OSCAR and UoSAT series.

Weather satellites

The polar-orbiting APT (automatic pic-
ture transmission) weather satellites
transmit data in the 137 MHz band
which is readily received on commonly
available equipment and these have
been regularly monitored by the stu-
dents at Mentone. The APT data may be
decoded and displayed using common
microcomputers to produce images
showing cloud formations and land
mass details.

The Japanese geostationary weather
satellite, GMS, is visible (in radio terms)
from Australia. It transmits pictures of
the Earth, from its position some 35 000
km above the equator, on 1690 MHz. Its
transmissions are more difficult to
receive because of the higher frequency,
but has the advantage that a fixed
antenna may be used. A system to
receive GMS is planned for the school in
the near future.

Amateur satellites

The radio amateur satellite community,
having been involved in the design,
launch and operation of satellites since
1961, has reached a high level of exper-
tise. Amateur spacecraft are powerful
and reliable, offering a range of facilities
including two-way exchange of speech
and data (data exchange may be in real
time or by a “store-and-forward”
technique), transmission of engineering
data on the state of on-board systems
and dissemination of information from

a variety of experiments carried on
board.

Girls at MGGS have been closely
involved with the two University of Sur-
rey (UK) satellites, UoSAT 1 and 2
(otherwise known as UoSAT OSCAR-9
and UoSAT OSCAR-11). These provide
bulletins from the University of Surrey
ground station (store-and-forward data),
engineering data and whole-orbit data,
collected over one or more orbits, con-
cerning a range of measurements made
by the satellite’s sensors.

The recent installation of digital com-
munications equipment at the head-
quarters of the amateur satellite organi-
sation, AMSAT Australia, in Adelaide is
of particular interest. This facility will
enable students to send messages from
the school’s amateur station VK3CMG to
the ground station in Adelaide. From
there they will be forwarded to UoSAT 2,
stored electronically and retrieved by
the University of Surrey’s ground sta-
tion. Finally, the messages will be sent,
via the terrestrial radio network, to stu-
dents in English schools.

Equipment

The ground station at Mentone Girls’
Grammar School has been constructed
using relatively low-cost equipment
readily obtained commercially or made
from kits. An AR2001 scanner loaned to
the school has been used to receive most
of the satellites. A Yaesu FRG9600 will
soon provide a permanent facility for
this purpose. A Yaesu FRG7 shortwave
receiver allows reception of the Russian
RS series satellites which provide HF
band operation.

The UoSAT series satellites are moni-
tored using a single channel receiver/
decoder obtained from England, which
provides an automatic recording facil-
ity, virtually essential given that most
UoSAT passes occur out of school hours.
Improved decoding is available from a
device built in the school from an
AMSAT UK design and recordings of
transmissions are made on an ordinary
domestic cassette recorder.

Simple antennas are employed. A
fixed VHF dipole is mounted on the roof
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and, with a simple preamplifier, pro-
vides good signals from the polar-orbit-
ing satellites. Even better results are
obtained by tracking the satellites manu-
ally with a handheld 9-element VHF
beam, made from a readily obtained kit.

Tracking the satellites is done using
prediction programs from the amateur
satellite community, run on the school’s
Apple II and BBC computers. Orbital
reference data is obtained from AMSAT
UK newsletters and the AMSAT network
broadcasts each Sunday on 3685 kHz at
8.00 pm.

Interpretation of data, particularly
from the UoSATs, has been done manu-
ally, with students plotting graphs point
by point. This tedious task is now
assisted with computer software, pro-
viding hard copy graphs.

Classroom activities

Satellites have provided a focus for a var-
iety of activities in the classroom. Track-
ing and decoding have provided oppor-
tunities for using computers in a practi-
cal rather than an artificial way, and
opened up possibilities for software
design.

The study of the development of elec-
tronic systems is closely allied with the
existing science curriculum and stu-
dents have been able to research into
applications of electronics, instead of
merely studying the theory of electric-
ity. The physics of satellite motion is
another area in which theory may be
applied to real situations.

Paul Butler plans to extend the satel-
lite programme developed at MGGS to
other schools around the country in the
near future, using the knowledge and
experience gained over the past few
years. Demonstrations are being under-
taken at several educational conferences
late this year, and the World Science
Education Conference in 1988.

As 1988 is Australia’s bicentennial,
Paul Butler says it will be important,
while the nation is reflecting on its his-
tory and heritage, to look forward to our
future, which will inevitably involve sci-
ence and technology. To this end, a
“Satellites in Schools” programme is
being proposed by MGGS as part of the
bicentennial celebrations. Low-cost,
Australian designed hardware and
software is being sought with the aim of
establishing satellite ground stations at
schools Australia-wide (the AEM3506
UoSAT Decoder featured this issue was
designed for just this role). Teaching
materials will be prepared and pub-
lished to help teachers and students
become involved with satellite technol-
ogy.

We think its not just a step in the right
direction but an essential move if
Australia is not to be swamped by bor-
rowed technology and imported
technologists. &
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PROFESSIONAL PRODUCTS NEWS

New portable ‘scopes

from Parameters

\

arameters Pty Ltd has announced the release of their own
new range of oscilloscopes for 1987. The new family covers
the general purpose market from 15 MHz to 40 MHz.

The range starts with the PA
615S “super portable” dual-trace
model. This instrument offers 2
mV sensitivity up to 15 MHz,
automatic selection of chopped
or alternate modes and auto
selection of TV line or frame dis-
play. A choice of ac, external dc
(11 to 30 V) or internal NiCad bat-
tery operation is provided

The Parameters 5502 20 MHz,
dual-channel oscilloscope pro-
vides 1 mV sensitivity, a built-in
component tester, channel 1 out-
put for use with a frequency
counter and variable trigger hold-
off for observation of waveforms
with complex trigger points. In
addition, TV line and frame trig-
ger is standard.

The model 5504 is a 40 MHz,
dual channel instrument offer-
ing 1 mV sensitivity, channel 1
output, variable trigger hold-off,
delayed timebase, single sweep
operation and scale illumina-
tion. As with all the Parameters
oscilloscopes, the 5504 |is
supplied with  handbook,
probes and a full 12 month war-
ranty.

For further information, con-
tact: Parameters Pty Ltd in Syd-
ney on (02)888 8777, Mel-
bourne (03)579 0622 or Perth on
(09)242 2000,

Rack mount
shelves from
Amber

rofessional audio equip-
ment which cannot be rack
mounted presents a number of
problems. By simply being
stacked on other equipment,

additional weight and strain is
placed on the bottom unit and
heat build-up and hum can
become a problem. In addition,
access for service is restricted.

A solution to this problem is
the professional standard rack-
mountable shelf from Audio Vis-
ual Designs, distributed exclu-
sively by Amber Technology.

Made from strong, light-
weight 2 mm steel and finished
in durable baked enamel, the
shelves feature cut-outs at the
rear for eight Cannon type audio
and four video connectors,
whilst air vents allow for
improved air circulation and
heat dissipation.

For further information, con-
tact: Amber Technology, Cnr
Skyline Place and Frenchs
Forest Road, Frenchs Forest
2086 NSW, (02)498 2799.

Squeeky clean
mains filters

Most modern personal com-
puters and peripheral
equipment are fitted with basic
type filtering components. In
most instances, these filters
only offer minimal protection
against mains supply problems.

The problems facing the per-
sonal computer user include
high levels of RF interference,
voltage spikes and frequency
modulation. The  supply
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authorities actually superim-
pose a range of frequencies on
the mains for the control of hot
water systems and other indust-
rial remote control services.

KCC of Pymble NSW offer a
range of mains filters to over-
come these problems. The
model LF-4 provides four indi-
vidually filtered power outlets
and will handle a continuous
load of 10 Amps. A built-in
mains circuit breaker is
included and the filter will
clamp voltages to 390 V peak or
275 VRMS.

The model LF-2 provides two
outlets and will handle a total
load of 10 amps. Neither model
will trip a 20 mA earth leakage
breaker and both models will
handle a peak impulse current
of 2000 A. The protection mode
for both filters is Active-Neutral.
Active-Earth and Neutral-Earth
models are available on special
order.

The filters are manufactured
by KCC, 18 Beechworth Road,
Pymble 2073 NSW. Telephone
(02)a4 7394. Enquiries from
prospective dealers would be
welcomed, KCC tell us.

Digital temp.
meters

he AIC range of Australian-

made digital display panel
meters includes models for
temperature measurement.
These instruments can be
supplied with alarge 18 mm dis-
play or a smaller 12.5 mm dis-
play.

Input types include ther-
mocouple, RTD or semiconduc-
tor sensors and options include
up to two control/alarm relays,
recorder output and various
power supply configurations.

For further information, con-
tact Amalgamated Instrument
Company Pty Ltd, Unit 7, 21
Tepko Road, Terry Hills 2048
NSW. (02)450 1744.

Multi-use
loudspeakers
from Rebel

Rebel Audio Pty Ltd has been
appointed exclusive
Australian distributor for Com-
munity Light and Sound, one of
the best known names in the US
for sound reinforcement.

Rebel themselves are a newly
launched pro audio company,
set up to cater for the audio
installation and contracting
market. The company has avail-
able a range of products for the
broadcast, sound reinforcement
and recording studio markets
and has representative agentsin
all states.

One of Community’s first pro-
ducts on the Australian market
is the newly launched series of
loudspeakers, the CS25 and
CS35. These multi-use, high
sensitivity loudspeakers are
said to be reliable and cost-effec-
tive, making them ideal for
working musicians and the
sound contracting market.

The CS25 features a ferro
fluid-cooled 300 mm driver
with a single high frequency
horn, while the CS35 has aferro
fluid-cooled 38 cm driver with
an integral high frequency horn
and ducted port assembly.

Constructed of rugged but
lightweight 20 mm fibreboard,
the CS25 and CS35 cabinets are
covered with a durable, non-
woven black carpet that protects
the speaker and anything it
mightbumpin to.

Both the CS25 and CS35 fea-
ture socket-stand adaptors, so
the speaker can simply be slip-
ped overastand toraise themup
for better sound dispersion.
Three mounting points also
allow for wall or ceiling hang-
ing.

Weighing in at 14.5 kg for the
CS25 and 19.5 kg for the CS35,
the cabinets are light enough for
a single person to pick up using
the single, rear mounted
handle.

For further information, con-
tact: Rebel Audio Pty Ltd, 104-
106 Hampden Road, Five Dock
2046 NSW, (02)713 6866.
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semiconductor scene

IBM scientists have moved computer chip technology into
unexplored dimensions by making the world’s most powerful
experimental silicon transistors with features one thousand
times thinner than a human hair.

View of the tiny new transistor |
structure developed by IBM.

Although others have made transistors in which an indi-
vidual key part has been as small, IBM scientists are the first
to miniaturise all the critical parts — some to less than a tenth
of a micron, only a few hundred atoms wide.

Such small, powerful transistors could lead to future com-
puters many times faster and more compact then previously
thought possible. Logic chips based on tenth-micron tech-
nology could hold millions of logic elements that switch in as
little as 10 picoseconds, ten times faster than those used
today.

Experimental techniques used to make and test the transis-
tors include advanced lithography for writing ultra-thin lines
and cooling the devices during operation to 321 degrees
below zero (Fahrenheit) in liquid nitrogen.

The IBM transistors were designed with the high perfor-
mance needed for ultra-large-scale integration (ULSI) in
mind. Using such technology, advanced computer applica-
tions such as weather forecasting and continuous speech
recognition —a challenge for today’s large mainframes —might
run on machines the size of today’s personal computer!

The Novix NC series of chips

The NC4016 was the first of a series of chips co-designed by
Charles Moore and Novix. The NC series is built using pin-
grid type HCMOS gate array devices. These devices (man-
ufactured by Mostek for Novix and now second sourced by
Harris) are simply a series of HCMOS gates with fusible [/O
gates, which can be blown by supplying a sufficiently high
voltage to the appropriate pin of a chosen gate. HCMOS gate
arrays provide a very economical method of building a chip
which is not expected to sell in high volume, whilst at the
same time, keeping the production cost to a fairly low
figure.

The three current chips are the NC4016,the NC5016 and
the NC6016. The NC5016 is pin compatible with the NC4016
and has the advantage of providing extended addressing
space. Both of these chips are on a 120 pin grid array pac-
kage, whilst the NC6016 is on a 144 pin grid package.

Let us first look at the broad details of all members of the
set, before examining specific chips. Firstly, the chips are all
HCMOS gate arrays. This means that they all operate over a
fairly wide voltage range and require only a single polarity
power supply. The chip requires 5 V (+ or — 10%), which is
easily provided by a standard 7805-type circuit. Again,

being HCMOS, they are low power devices.

I have an IBM PC/AT clone at home with a 20 MHz crystal
driving the 80286 at 10 MHz. The size of the heatsink on
top of this chip is quite impressive. The NCX016 chips can
run all day without raising a sweat. This, of course, also
means that one does not require a power supply that looks
as though it was designed to drive lightning bolts. The
chips draw about 350 mW of power in the operating condi-
tion (7 mA/MHz) and about 25 mW in the standby mode. A
complete computer (RAM, EPROM, NC4016 and other sup-
port chips) runs at 1.8 W!

The second feature that makes these chips different from
the current batch of processors is that they run on a variable
rate clock. The chip can therefore be driven at any speed
from static (with the clock halted and the processor in
standby mode) to the full operating speed. Chris Darling
(designer of the Maestro Supermodem) has been playing
around with the NC4016 for several months now and has
had the chip running quite happily at speeds as low as 3
kHz.

A programmable clock is really a marvellous idea for con-
trolling operations that MUST be run at relatively slow
speeds (e.g: programming an EPROM, or accessing slow
memory etc.) A variable speed clock also means that anyone
who wants a fast, non-expensive computer, can first select
the most cost effective RAM chips and then drive the pro-
cessor at the speed required to meet the performance
specifications of those RAM chips.

Finally (for this month, anyway) the chips are based on
the RISC (reduced instruction set computer) concept, with
Forth as their “machine code.” The complete instruction set
for the chip only runs to about 40 instructions (I always say
“about” to avoid semantic arguments with purists).

Combining all of the above features yield a chip that oper-
ates at blinding speed (up to 12 MIPS), has low power con-
sumption and which has a high level language (Forth) as its
native code.

Next month I shall discuss the features of individual
members of the set.

High speed bufter/driver amplifier

Reserve Electronics of Western Australia are able to offer a sec-
ond source for the LH0033 amplifier, know as the TP0033, a
high speed, high input impedance, unity gain buffer
amplifier that is a pin, package and performance equivalent
to the LH0033.

This device matches or exceeds the performance of its
counterpart in all intended applications, including coaxial
cable signal driving, high speed A/D input buffering and
delivering fast-changing linear current waveforms for preci-
sion CRT graphic displays.

The TP0033 has a FET-input stage to provide high (100
Gigohms) input impedance, low (0.5 nA) input bias current
and low (£10 mV) input offset voltage (externally adjustable
to zero). The device operates from a non-critical +5 Vto +20
V supply with single supply operation permitted. With the
nominal *15 V supplies, the TP0033 delivers a guaranteed
output of +12 Vinto a 1000 ohm load.

Other key large signal specifications include a typical 1500
V/microsecond slew rate and a 25 nanosecond settling time,
during which the device settles a 2 V step (typical “flash”
ADC full scale input) to within one per cent of final value.

A 100 MHz bandwidth, 2.9 nanosecond rise time and 1.2
nanosecond propagation delay are key typical small-signal
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semiconductor scene

specifications which further suit the TP0033 for high fre-
quency signal buffering applications.

Reserve also stock a range of high power VMOS output
operational amplifiers. The 1460 has a 1 GHz gain-bandwidth
product, a 300 V/microsecond slew rate and a full +30 V,
+150 mA output. It is a full differential input, single ended
output device with internal current limiting and is ideally
suited for high speed, high gain configurations that require a
+30V high current output.

The 1461 is an extremely fast, FET input, VMOS output,
power op-amp. It operates from +15 V to + 40 V supplies and
has output voltages up to £34 V and currents up to +750 mA.
The 115 dB open loop gain, 1 GHz gain-bandwidth product
and 1200 V/microsecond slew rate make it an outstanding
device for a power op-amp, the makers claim.

The 1463 is a high speed, high power op-amp which oper-
ates from supplies between £15 V and £40 V. The device has
a guaranteed output of +28 V at one amp with +36 V
supplies. The 1463 achieves an 80 V/microsecond slew rate,
7.5 MHz gain-bandwidth product and 250 nanosecond settl-
ing time to 0.1%. Input bias current and offset voltage are
guaranteed less than *+200 picoamps and *5 mV respec-
tively.

For further information, contact: Reserve Electronics Pty
Ltd on (09)328 9755 or (09)328 9422.

High accuracy, low noise 5 V reference

Analog Devices has released a precise +5 V reference featur-
ing low initial offset error, low drift and low cost in an 8-pin
hermetic CERDIP. The AD586 provides offset and drift as low
as 2.5 mV and 5 ppm respectively and is suitable for use as a
system reference with 16-bit DACs, power supply controllers
and autocalibration systems.

A proprietary noise reduction feature lets the user reduce
the already low wideband noise by adding a single capacitor.
A proprietary buried zener diode and production laser trim-
ming provide low error, low noise and high stability over time
and temperature, according to AD.

Long term stability is typically 15 ppm/1000 hours, whilst
the output noise of the AD586 achieves a low 4 uV peak to
peak (p-p) value in the 0.1 to 10 Hz band and is only 200 mic-

“FANTASTIC FORTH” AT 12 MIPS
FROMINOVIX

-

FEATURES: NC4016 16-bit high-speed microprocessor ® 35 ns
CMOS memory (8 MIPS) @ 28K words RAM, 4K words system
ROM e 2 x RS232 [/0O ® SCSI BUS @ 16-bit processor address bus,
16-bit processor data bus, 16-bit processor B-port, 5-bit processor
X-port, 16-bit low speed Peripheral Bus, All system clock and
enable lines ®Complete polyFORTH operating system incl. ®
Hardware data stack and return stack each provide 256 16-bit cells
.pertask.

eneig

CONTROL

Energy Control International Pty Ltd, 26 Boron St, Sumner Park
Qld 4074. Phone (6107)376 2955. FAX (6107)376 3286. Telex
AA43778. (PO Box 6502 Goodna 4300).
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rovolts p-p to 1 MHz. An external 1 uF capacitor connected to
the Noise Reduction pin of the IC reduces this wideband
noise to 160 microvolts p-p.

The reference value can be “fine trimmed” with a single
external potentiometer to provide exactly 5.000 V, or to pro-
vide an output voltage that differs from nominal for particular
applications. A total trim range of plus 300 mV to minus 100
mV is available.

The load regulation of the AD586 (100 microvolts/mA) pro-
vides output stability as the amount of load current changes,
such as when a DAC or ADC switches internally or when vary-
ing loads occur on the reference output. Up to 10 mA can be
supplied by the AD586. The chip requires a 10.8 V to 36 V
power supply to provide the +5 V output and power dissipa-
tion is typically 30 mW.

New 1500 volt PIN diode chips

The Semiconductor Division of Alpha Industries has
announced a new high voltage PIN chip, model CSB3779.
The device features 1500 V minimum Vb at 10 microamps,
low RF resistance and low thermal impedance.

Capable of meeting screening up to JANS, the CSB3779 PIN
chips are ideally suited for applications including high
power phase shifting and radiation detection.

Device specifications include:

Power dissipation 35 Watts max.

Breakdown voltage (Vb) 1500 Vminimum at 10 uA
Junction capacitance (Cj) 2.5 pFmaxat 100V

Series resistance {Rs) 0.5 chmstypical at 100 mA

Alpha Industries are represented in Australia by: Benmar
International Pty Ltd. Telephone {02)233 7566.

Electrically erasable PROM from SEEQ

SEEQ's 2804A is a 5 V only, 512 x 8 electrically erasable prog-
rammable read only memory. EEPROMs are ideal for applica-
tions which require non-volatility and in-system data modifi-
cation. The endurance, the number of times that a byte may be
written, is ten thousand cycles for the 2804A.

The device has an internal timer which automatically
times out the write time. A separate erase cycle is not required
and the minimum write enable pulse width needs to be only
150 nanoseconds.

The on-chip timer, along with the inputs being latched by a
write- or chip-enable signal edge, frees the micro-computer
system for other tasks during the write time. The write time is
10 ms and once a byte is written, it can be read in 250
nanoseconds. The inputs are TTL for both the byte write and
read modes.

There are four operational modes and only TTL inputs are
required. To write a byte into a particular location, a TTL low
is applied to the write enable pin of a chip enabled device.
This, combined with output enable being high, initiates a
write cycle. An automatic byte erase is performed internally
in the byte write mode and the 2804A ignores attempts to
read or write while the internal write cycle is in progress.

The 2804A incorporates power up/down protection cir-
cuitry and consumes only 80 mA active current and 40 mA
standby current. Data retention is quoted as ten years.

For further information on the 2804A and other SEEQ
devices, contact the Australian representative: RAE Indust-
rial Electronics Pty Ltd in Sydney on {02)232 6933 or Victoria
on (03)277 4033. &




Practical filter design
— without fears or tears

Jack Middlehurst
Part 1 — infroduction

One of the many weapons in the armoury of the electronics engineer is the use of
fitters. While it is possible, particularly in engineering textibooks, to get carried away
with mathematics in the design of filters, they are basically easy to understand and
design, although you wouldn’t get this impression reading any of the standard
textbooks. Most of them seem to set out to convince the reader that you have to

be a genius even to get to first base.

THERE IS NO REASON at all why filter design should remain
the province of those with an extensive background in
mathematics. But it seems many people involved in elec-
tronics, at all levels, avoid the subject of filter design more, I
suspect, from lack of familiarity (fear of the unknown) than
lack of ability. No matter whether you pursue electronics as a
career or purely as a hobby, filters are particularly useful cir-
cuit blocks that can simply be “plugged into” many projects
to solve quite a wide range of problems.

In this series we will look at the circumstances where you
would need filters, indicate which ones to choose for which
applications, and discuss their limitations. We will give list-
ings of programs in GWBASIC that will allow anyone with a
simple computer to design their own filters and predict their
properties. We will also describe how to align filters so that
they have the frequency response that they are supposed to
have. All of the filters we describe can be designed and built
by the usual hobbyist. Some of the designs will be a bit too
complicated for beginners, but that is no reason why they
shouldn't look at them and try to understand how they work
so that later on, when they acquire more experience, they will
be able to take them in their stride.

We will limit our filters to frequencies below about 100
MHz since above that frequency special techniques are
needed to cope with stray inductance and capacitance. So we
will not be dealing with transmission line or microstrip filters
nor will we venture into microwaves.

Whatis a filter?

A filter can be thought of as a black box that changes the fre-
quency range of whatever is fed into it. What comes out of the
box always has a frequency range less than that going in. For
example, we may have a range of frequencies from 2Hz to 36
000 Hz going into an amplifier, but only want to use frequen-
cies from 20 to 20 000 Hz. So we include a filter to remove the
unwanted frequencies. This restriction of the frequency range
is often essential if we are not to overload electronic equip-
ment by feeding it signals outside the range for which it was
designed.

Filters come in two basic forms. The first, the passive filter,
is simply a combination of resistors, capacitors, and usually
inductors. The second, known as an active filter, consists of
one or more amplifiers with resistors and capacitors. Active
filters were invented to overcome the limitations of inductors
so they rarely contain one. These days, with the low cost of IC
amplifiers, active filters are used for most applications below
100 kHz and occasionally up to 1 MHz, and passive filters are
only used from about 100 kHz up.

The main cost in passive filters is the price of the ferrite pot-
cores used for the inductors, and possibly some precision
capacitors. For high frequencies, passive filter costs are usu-
ally negligible unless you want to put lots of power (from a
transmitter) through them. Active filters, if fed from an
already existing power supply, are relatively inexpensive,
since they usually only contain a few cheap ICs, some 1%
resistors and some capacitors.

Why are filters needed?

The first real need for filters came with the introduction of
intercity telephone cables. It was rapidly realized by the tele-
communications engineers of the day that the problem of get-
ting many telephone conversations simultaneously down the
one cable could be solved by having a different frequency
range for each conversation. So filters were introduced that
restricted the frequency range of each conversation to 300-
3000 Hz. Then the various conversations were frequency
changed to occupy 300-3000 Hz for the first, 3300-6000 Hz for
the second, 6300-9000 Hz for the third and so on. At the
receiving end the conversations had their frequencies
returned to the original 300-3000 Hz range so that they were
intelligible again. To make all of this possible, a whole range
of filters was necessary so an enormous amount of effort was
poured into the mathematics of filter design.

These days, there is hardly a circuit designed that does not
contain a filter of some sort. Any circuit that has negative
feedback within it invariably needs a filter within the feed-
back loop to compensate for the other filters that are inadver-
tently included. These other filters are caused by the base
capacitance of transistors or the gate capacitance of FETs, as
well as wiring capacitance. Without a filter to compensate for
these, the feedback would become positive at some frequency
and the circuit would oscillate near that frequency.

All power supplies have filters to remove hum from their dc
output; switched-mode supplies need powerful filters to
remove the higher harmonics of the switching pulses. For
computer users, a particularly useful filter is the mains filter,

designed to stop hash from the 240 V mains supply getting p
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into the computer, and interference from the computer get-
ting back into the mains. An excellent design for one of these
is the “Hash Harrier” in the April 1986 issue of AEM. An
integrator is a filter. Circuits containing integrators include
analogue timers, temperature controllers, music synthesis-
ers, electronic tachometers, and all phase-locked loops. By
now you will have realized that tuned circuits are filters, so
all transmitters and receivers must contain filters.

Even though all tuned aerials are filters, it is often neces-
sary to put a filter between a transmitter and an aerial to
improve the purity of the signal being broadcast. For untuned
aerials, an aerial tuner (an LC filter) is essential to reduce the
occurrence of spurious radiation from the aerial. Overloading
of radio and TV receivers can occur if you are close to a trans-
mitter of some kind, even though it is radiating a pure signal.
The solution is to put a filter, tuned to reject the transmitter

Figure 1.1. Frequency response of the four standard types of
filter.
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frequency, between the aerial and the receiver. From all this
you can see that filters really are an all-pervasive component
of electronics.

Properties of fliters

There are four main properties of a filter: its frequency
response, its phase response, its time delay and its cost. For
many applications such as the telephone problem described
above, the frequency response is the most important. How-
ever, for negative feedback use, the phase response can be crit-
ical, while for loudspeaker crossover networks all of the first
three properties are important. For commercial users the
fourth property is often the prime consideration, particularly
if there are going to be thousands of filters in a project.

Figure 1.1 shows the frequency response of the four stan-
dard types of filter. In each case the passband is that range of
frequencies for which the attenuation of the filter is less than
3 dB. The stopband is the range of frequencies where the
attenuation is greater than 3 dB. The cutoff frequency, label-
led Fc in the figure, is where the attenuation is exactly 3 dB.
You will notice that there are two cutoff frequencies in band
pass and band reject filters. These are simply called the upper
and lower cutoff frequencies.

The names of the four filter types are simple and descrip-
tive. The low pass filter passes low frequencies and
attenuates high frequencies. The high pass filter does the
opposite. The band pass filter passes a band of frequencies
and attenuates those above and below that band. The band
reject filter passes all frequencies except for a (usually nar-
row) band that it attenuates. The bandwidth of a band pass or
band reject filter is the difference in frequency between the
upper and lower cutoff frequencies.

It was bandpass filters that were the solution to the tele-
phone problem. Looking at Figure 1.1, you can see another
property of filters that can be important. This is the slope of
the frequency response in the stopband. If bandpass filters
have a shallow slope, they cannot be put close together in fre-
quency without overlapping. Clearly for telephone work, the
steeper the slope of the frequency response in the stopband,
the more filters can be fitted in a given frequency range, so the
more conversations can be sent down a given cable. Sets of
adjacent band pass filters with very steep cutoff slopes are
known as multiplexing filters.

For frequency divider filters for loudspeakers, too steep a
slope causes serious subjective distortion of the sound,
mainly caused by changes in the phase of the signals near the
cutoff frequencies. So the design of the filter is quite different,
even though the reason for dividing up the frequency range
into several consecutive segments is basically the same. In
general, the steeper the slope in the stopband, the greater the
phase shift near the cutoff frequency. So one would not use
sharp cutoff filters within the audio range in high fidelity
equipment, For amateur radio, where getting through the
interference is more important than high fidelity, sharp cutoff
audio filters can make all the difference between success and
failure.

All filters introduce a time delay. In other words, if a signal
is introduced to the input, it will be some time before the sig-
nal appears at the output. The size of the time delay is usually
frequency dependent. For many applications this is of no
importance, but for high fidelity work the placing of the low,
mid, and high frequency loudspeakers can become very
much dependent on the crossover networks driving them.
Time delay is of particular importance when filtering fast
pulses since the shape of the pulse can become severely dis-
torted. There are special filter designs available that give an
almost flat frequency response but have a frequency-depen-
dent time delay. This permits some degree of compensation
for the time delay caused by a sharp cutoff filter.
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Figure 1.2. The simplest low pass and high pass filters.

The simplest filters

Figure 1.2 shows the simplest low pass and high pass filters.
They each consist of one resistor and one capacitor. In cal-
culating the properties of these filters, it is assumed that the
source supplying the signal to the input has zero driving
impedance, and that the load attached to the output is an
open circuit i.e: has an infinite impedance. If the source has a
finite resistance then it is a simple matter to add its resistance
to that of the filter resistor and use the total resistance as the
filter resistance in the calculations. If the load has a capaci-
tance, that can be added to the capacitance of the filter. A
GWBASIC program to calculate the frequency response and
phase shift of these circuits is given in Figure 1.3. However,
this programme will not give the correct answers if the load

FIGURE 1.4

Attenuation and phase shift of low pass and high
pass filters shown in Figure 1.2, calculated using
the program of Figure 1.3

Low Pass High Pass
Frequency (Hz) Attn (dB) Phase  Atten (dB) Phase
(deg) (deg)
100 0.0 0.4 44.0 —89.6
200 0.0 0.7 38.0 —89.3
400 0.0 1.4 320 -88.6
800 0.0 29 26.0 —8741
600 0.0 57 20.0 —84.3
3200 0.2 11.4 141 -78.6
6400 0.7 21.9 8.6 —68.1
12 800 2.2 38.8 41 -51.2
15915 3.0 45.0 3.0 —45.0
25 600 55 581 14 -31.9
51 200 10.5 727 0.4 -17.3
102 400 16.3 81.2 041 -8.8
204 800 222 85.6 0.0 —4.4
409 600 28.2 87.8 0.0 -2.2
Ct c2
INPUT R1 R2 OUTPUT

Figure 1.5. Two high pass CR filters in series.
In Figure 1.5, two identical high pass filters have been con-

puts aresistance in parallel with the filter capacitor.

FIGURE 1.3

Attenuation and phase of the circuits of Figure 1.2

Since all these GWBASIC programs are optimized for
speed, they are a bit hard to follow, so they will be preceded
by comment such as this.

Line 2 LGE converts log to base e into log to base 10, since
GWBASIC doesn’t have log to base 10. The # simply means
double precision. Line 30 sets up the output for display.
Lines 70-100 Each time an input is requested there is a trap
to allow for hitting the wrong key. If an impossible answer
is entered ( e.g. a negative frequency), the question is
simply repeated.

Line 110 XC is the reactance of the capacitor, DEN is an
abbreviation of denominator. The factor 1000000 converts
microfarads to Farads.

Line 120 ‘A’ is the attenuation.

10 PRINT "Calculate the attenustion & phase of RC LP & HP filters

20 PI=3.1415926549 LGE=.434294481#

30 A$="The attenuation is ":B$z" dB":C$z"The phase shift is ":D$= degrees
40 PRINT “Would you like to calculate:”

50 PRINT “i. an RC (low pass) filter 7"

60 PRINT "2. a CR (high pass) filter ?°

70 INPUT "Please enter the appropriate integer.  .N:IF (N¢1 OR N>2) THEN 40
80 INPUT “What is the value of R [ Ohms ] ?",R:IF R¢=0 THEN 80

90 INPUT "What is the value of C [ microFarads ] ?",C:IF C<=0 THEN 90

100 INPUT "What frequency [ Hz ] would you like to use 77,F IF F<=0 THEN 100
110 XC=10000008/2/P1/F/C DEN=SQR(R*R+XC*XC)

120 IF N=1 THEN A=-20*LGE*LOG(XC/DEN) ELSE A=-20%LGEXLOG(R/DEN)

130 IF N-1 THEN PHASE=ATN(R/XC)*180/PI ELSE PHASE=-ATN(XC/R}*180/P1

140 PRINT DSING "\ \u#BN 8\ \";AS,A,BS

150 PRINT USING "\ AL LA L NE AN \",C$, PHASE.D$

160 INPUT "Would you like to try another frequency ?°.E$

170 1P (B$="Y" OR E$="y" )THEN 100

180 END

nected in series. Now the second filter will have an effect on
the properties of the first, since the second filter represents a
substantial load on the first. The program for this circuit is in
Figure 1.6 and the attenuation is compared with that of two
independent filters in Figure 1.7. You can see the effect of the
loading by noting that the attenuation would be simply twice
that for one filter (given in Figure 1.4) if there was no interac-
tion. Notice also that the cutoff frequency has been altered.
You can arrange to have no interaction by puttingan amplifier
with a gain of one between the two filters. Then the attenua- p

FIGURE 1.6

GWBASIC program to calculate the attenuation of two CR
high pass filters in series as shown in Figure 1.5.The
mathematical expression giving the attenuation is derived
from the time constants of the various RC combinations.
Since 1M x 1u = 1 second, the units of R & C should be
megohms and microfarads. The megohm is inconvenient
so ohms are used and a factor of a million included in the
program.

Line 20: LGE converts log to base e to log to base 10.

Lines 40-80 contain traps against hitting wrong keys.

Line 90: ‘W’ is omega, the frequency in radians per second.
WT1, WT2, and WT3 are the time constants of the Rs and Cs
in seconds multiplied by omega. NUM is short for
numerator.

Line 120: DEN is short for denominator.

Figure 1.4 is a printout of the frequency response and phase
shift of these two filters when the resistors are 10 000 Ohms
and the capacitors are 1 nF. You can see that the cutoff fre-
quency is 15 915 Hz and that the slope of the curve gets close
to 6 dB per octave, i.e: 6dB each time the frequency is doubled
for the low pass or halved for the high pass filter. It is typical
of such filters that the phase shift is P1/4 radians (45 degrees)
at the cutoff frequency and that the phase shift becomes PI/2
radians (90 degrees) a long way into the stopband. The phase
of the output voltage of the RC filter lags the input voltage
whereas that of the CR filter leads the input voltage.

Line 130: ‘A’ is the attenuation.

10 PRINT "Calculate the attenuation of 2 CR high pass filters in series

20 PI=3.141592654% LGE=.434294481%

30 A$="The attenuation is " :B$=" dB":C$="The phase shift is ":D$=" degrees”

40 INPUT "What is the value of Cl [ microFarads ] ?".C1:IF C1¢=0 THEN 40

50 INPUT “What is the value of Rl [ Ohms ) 7" ,R1:IF Ric¢=0 THEN 50 ELSE R1=,00000

60 INPUT "What 1s the value of C2 [ microFarads ] 7 .C2:IF C2¢<=0 THEN 60
70 INPUT "What is the value of R2 [ Ohms ] ?".R2:IF R2¢=0 THEN 70 ELSE R2=.00000

80 INPUT “What frequency [ Hz ] would you like to use 7" ,F:1F F<=0-THEN 80
90 W=2#PI*F:WT1=WxR1xC1 WT2:WxR2%C2: NT3=WSR1%C2: NUM=WT12WT2

100 DEN:I'NUH‘(NUH'4)‘HTI!HTl'HTZ!HTZ'HT3'(ZI(HTlOWTZ)*HT3):NUH:NUH'Z

110 A=-20*LGE=LOG(SQR(NUM/DEN))

120 PRINT USING "\ \ES#E ¥\ \".AS.A.BS
130 INPUT “Would you like to try another frequency "JES
140 IF (E$="Y" OR E$="y )THEN 80

150 END
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tion will be the sum of the attenuations of the two filters, but
the cutoff frequency will still change. At frequencies well into
the stopband, the attenuation tends towards 12 dB per octave.
Although it is not shown, the phase shift tends towards 180
degrees.

Where would you use such simple filters? All high fidelity
amplifiers use a low pass filter at their input to reduce the
effects of extremely fast peaks outside the audio range. This
removes the chance of transient distortion that arises when
the time delay caused by filters in the negative feedback net-
work is large compared with the rise time of the incoming sig-
nal.

FIGURE 1.7

Attenuation of two CR high pass filters in series as shown in
Figure 1.5, compared with the attenuation of two filters in
series without any interaction.

COUPLED FILTERS INDEPENDENT
FILTERS
Frequency (Hz) Atten. (dB) Atten. (dB)
100 88.1 88.0
200 76.0 76.0
400 64.0 64.0
800 521 52.0
1600 40.4 40.0
3200 29.5 28.2
6400 20.3 17.3
12800 13.1 8.2
25 600 7.3 2.8
51200 3.2 0.8
53 000 3.0 0.7
102 400 1.0 0.2
204 800 0.3 0.0
409 600 01 0.0

All small transistor radios use one or more high pass filters
to prevent low audio frequencies from overloading their
small loudspeakers, and they often use a low pass filter as the
“tone” control. In addition, all ac-coupled amplifiers effec-
tively have exactly that type of high pass filter wherever there
is a coupling capacitor between stages. Pickup preamplifiers
use simple RC filters for RIAA compensation either as passive
filters or as components within an active feedback amplifier.

Limitations of simple filters

The main problem with simple RC filters is that the attenua-
tion is limited to 6 dB per octave for each section. Con-
sequently it is not possible to achieve a sharp cutoff without
seriously degrading performance near the cutoff frequency.
By the time the full 6 dB is achieved, you have to be about
three octaves from the cutoff frequency. The situation is
further complicated if there is any significant load on the fil-
ter.

One often overlooked point is that the low pass filter has a
direct dc connection from its input to its output. This can be a
nuisance in some amplifiers, particularly where low level sig-
nals are being amplified, since any DC level on the input will
be transferred to the following high gain amplifier which can
then be driven into saturation.

How do filters work?

The simple filters that we have been looking at can be used as
an example of how all filters work. Figure 1.8 shows the gen-
eral circuit of all filters. It consists of atwo component voltage
divider. Each of the boxes can contain resistors, capacitors,
and/or inductors, or indeed any form of frequency-dependent
components.

If both boxes contain a pure resistor, the attenuator is not
frequency dependent and therefore not a filter. An excellent
example of this is the RF attenuator box described in the
April 1987 issue of AEM. The frequency response is flat from

20 — Australian Electronics Monthly — Oct. 1987

dc to 300 MHz: that is certainly not a filter!

For our low pass filter, Box 1 contained a resistor and Box 2
contained a capacitor. As the frequency is increased, the
impedance (the resistance to ac current flow) of the capacitor
decreases whereas that of the resistor remains unchanged. So
the attenuator (filter jargon for a voltage divider) has an out-
put that decreases as the frequency increases: it has now
become a filter. We will be looking at much more complicated
filters later on, but they can all be broken down into a series of
blocks like the one shown in Figure 1.8.

| BOX 1 —0
INPUT BOX OUTPUT
2
o— -0
Figure 1.8. General circuit of one section of any filter.
The design of filters

Designing a filter can be as easy or as hard as you like. There
are some excellent cookbooks available containing charts and
tables that can be used to design many standard filters. What
happens, of course, is that the filter that you need is not in the
book, and there is no way to tell what the filter components
should be other than by guessing from similar filters. The
actual mathematics needed to calculate components of some
filters is downright difficult. If you are not upin elliptic integ-
rals, forget it!

What we have done is to put all the necessary mathematics
into computer programs that have been tested to make sure
they give filters that work. These programs can involve the
computer in a fair bit of hard work, so they are all written to
give maximum speed. Since they are in GWBASIC which is
an interpreter language, speed is increased in several particu-
lar ways. There are no comments, as many statements as pos-
sible are jammed on each line, all constants or variables capa-
ble of being pre-calculated are removed from FOR . . . NEXT
loops, and nested FOR . . . NEXT loops are avoided wherever
possible. Subroutines are avoided if possible in the
mathematical parts, any essential subroutines being placed
as close as possible to the lines calling them. However, sub-
routines are used extensively where they don't affect the
speed, such as in the display of results.

All of this makes the programs a bit hard to follow. This isn't
serious unless you are trying to find out in detail how they
work or to alter them. If you really want to do either of these,
it is strongly recommended that you study one or more of the
reference books listed at the end of each article before starting
to fiddle with the programs. The output of the programs is in
the form of tables so, if you want your output to go to a printer,
simply replace the word PRINT with LPRINT in the output
routines.

Computers tends to be a bit individual when it comes to
graphics, which is why we have left it to you to add your own
graphics subroutine to convert the frequency or phase
responses to graphical form should you so wish. If you have a
suitable monitor and graphics card, the graphics commands
in GWBASIC can be used to do this. For example, in the prog-
ram of Figure 1.3, to plot the attenuation, you would insert the

following:

100 INPUT "What is the start frequency [ Hz ) 2?7 . F3TART IF FSTART-(
THEN 100

101 INPUT "What is the finish frequency ( Hz ) ?".FEND:IF FEND<0
THEN 101

102 S=(FEND-FSTART)/100
109 FOR 1=1 TO 101 : F=FSTART+(I-1)*$
130 IF I=1 THEN ( your graphics command to MOVE to the
point FSTART.A ) : GOTO 150
140 ( Your graphics command to DRAW to the point F.A )
150 NEXT I
Delete 160 and 170.




All of the graphs, such as those in Figure 1.1, were produced
in this way using a graphics program called SCIPLOT, the
only difference being that the frequency scale has been made
logarithmic to fit more of the graph into the figure and to show
that, on a log scale, frequency responses are usually linear in
the stopband. For a logarithmic plot change the following
lines in the above piece of programme:

102 RATIO=FEND/FSTART : IF RATIO<1 THEN RATIO=1/RATIO
103 RATIO=RATIO"(1/100):F=FSTART

109 FOR I=1 TO 100

150 F=FxRATIO : NEXT I

Geftting a steeper slope

For many problems involved in removing unwanted frequen-
cies, it would be nice to have a filter with a slope greater than
six or even 12 dB per octave, and to have that slope much
closer to the cutoff frequency. To try to do this, let's put an
inductor into Box 1 and a capacitor into Box 2 of Figure 1.8.
While we are about it, we had better give the inductor a resis-
tance as well. The circuit now looks like Figure 1.9. The prog-
ramme that calculates the attenuation and phase shift for this
filter is in Figure 1.10 and the calculated values are in Figure
1.11.

Figure 1.9. LCR filter.
R L

INPUT T ¢
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OUTPUT

10 PRINT “Attenuation & phase shift of LC filter.”

20 A$z="The attenuation is ~:B$z" dB":C$z="The phase shift is ":D$z"
30 A1$:="The gain is ~

40 INPUT “What is the value { milliHenries ) of L ?”,L:IF L<z0 THEN 40
50 INPUT "What is the resistance [ Ohms ] of L ?",R:IF R<z0 THEN 50

60 INPUT “What is the value [ microFarads ] of C ?7,C:IF C<=0 THEN 60

70 INPUT "What frequency would you like to use ?~ F:IF Fc¢=0 THEE 70

50 PI=3.141592654%:LGE=.4342944818:XC=1000000!/2/P1/F/C:XL=2¢P1*F*L/1000
30 Az-20*LGR*LOG(XC/SQR(R*R+(XL-XC)“2)):PHASE=-ATN((XL-XC)/R}*180/P1-90
100 IF A>0 THEN 110 ELSE 120
110 PRINT USING "\

120 PRINT USING "\ \gESS . #\ \";AlS,.-A.BS
130 PRINT USING "\ AU LTS AN \":C$.PHASE.Ds
140 INPUT "Would you like to try another frequency ?".ES

150 IF (Es$="Y" OR E$="y")THEN 70

160 ENP

degrees”

\ss#88.8\ \":AS.A.BS : GOTO 130

FIGURE 1.10

GWBASIC program to calculate the attenuation and phase
shift of the LCR filter shown in Figure 1.9. With this type of
filter the output can be larger than the input. This makes the
attenuation negative, so line 100 provides for displaying the
“gain” of the filter.

Lines 20 & 30 set up the expressions for the display.

Lines 40-70 contain traps against hitting wrong keys.

Line 80: LGE converts log to base e to log to base 10.

XC is the reactance of C, XL is the reactance of L

The numerical factors in XC & XL convert mH to H and uF to
F

Line 90: ‘A’ is the attenuation.

The improvement over the RC filters is considerable. With
an inductor having a resistance of 10 kOhms, the attenuation
in the first octave after the cutoff frequency (15915 Hz) is
already 12.8 dB, and 12 dB or more from there on. This shows
the considerable advantage of having inductors in filters. But
there is a price to pay. You will have noticed that there is a
slight peak (negative values of attenuation represent peaks) at
about 12 500 Hz. There are many occasions where this is an
advantage, since such a peak can be used to cancel out a dip
in the response elsewhere. Unfortunately such peakscanbea
problem since the phase changes rapidly in their vicinity. The
problem of the peak is made much worse if the inductor has a
resistance of only 1k Then the inductor has a Q of 10 s0 it gen-
erates a peak of 20 dB (10x the input voltage) which can lead
toringing and other nasty effects.

FIGURE 1.11
Attenuation & phase shift of the LCR filter of Figure 1.10.

L=100mHC=1nFR = 1korR = 10k

RESISTANCE 1k RESISTANCE 10k
Frequency Atten (dB) Phase Atten (dB) Phase
(Hz) (deg) (deg)
100 0.0 0.0 0.0 -0.4
500 0.0 -0.2 0.0 -1.8
1000 0.0 -0.4 0.0 -3.6
5000 -0.9 -2.0 0.4 -19.2
10 000 —-4.3 -5.9 -1.2 —46.1
12 500 -8.2 -11.6 -1.2 -64.0
15000 -16.7 —-4041 -0.5 -83.2
15915 -20.0 -90.0 0.0 -90.0
17 000 -15.0 —142.8 0.6 -97.5
20 000 -4.5 -167.8 2.8 -114.7
32 000 9.7 -176.2 1.2 -146.5
50 000 19.0 -178.0 19.5 -160.5
100 000 31.7 -17941 31.8 -170.7

As you can see by comparing Figures 1.4 and 1.11, even
though the LCR filter is a low pass filter, its phase shift is
entirely different from that of an RC filter. The phase shift
starts at zero and falls to -90 degrees at resonance, continuing
to —180 degrees well into the stopband. Notice that the phase
shift near resonance changes quite rapidly for the low Q (R 10
000 Ohms) inductor, but changes very rapidly indeed for the
high Q inductor.

Component propetrties

The properties of the RCL filter that we have just described
depend quite markedly on the resistance of the inductor and
on the load that we put on the output terminals. The resis-
tance of the inductor controls its Q. In the same way, the load
resistance across the output terminals controls the Q of the
capacitor. Q is simply an abbreviation of quality factor, the
higher the value of the Q of a component, the less are its los-
ses. The frequency response of many of the filters we will
describe later depend to a large degree on the use of high Q
components. This is the case even for those filters where the
Q must be low, since the calculations of the loading to put on
the circuits components to give them their prescribed Q
assumes that their natural Q before loading is infinite.

This means that, when constructing passive filters, it is not
a good idea to find some old coils in the junk box and press
them into service. If you are lucky enough to own a Q meter
you can check the coils before using them, but if not, toss
them back in the box. The construction of filters requires care
if you are to get the result that you planned. If you use good
quality components you will have no trouble.

For passive filters, 1% capacitors are needed and the induc-
tors are made tunable so that the circuits can be aligned. For
active filters it is best to use 1% resistors and 1% capacitors.
This class of component is both accurate and more stable
than the normal types. For frequencies below about 10 MHz
ordinary printed circuit boards can be used, but if you are
using complicated filters with high Qs, or higher frequencies
it is best to use fibreglass board. Then the board will not intro-
duce any unexpected losses. &

Note: GWBASIC is the latest implementation of interpreter
BASIC produced by Microsoft Inc. for microcomputers.
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practicalities

An experimenter’s
modular music synthesiser

Part 5 — keyboard controller
John East

Here's where you get to play it! Here is described a 49-note
keyboard controller, readily extendable to 61 notes. It's a simple
monophonic design, in keeping with the analogue approach.

AS PROMISED in Part 4, here is a design for a keyboard con-
troller, the facilities of which are those that have become stan-
dard for synthesizer keyboards. These facilities have evolved
more by convention than by any determined effort on the
part of designers to achieve the best possible monophonic
controller. For instance, there is no depth or velocity sen-
sor, although it would greatly increase the playability of the
synthesizer as a musical instrument. Those who are keen on
the idea could do worse than try the Veloci-Touch Controller
kit, made by PAiA Electronics, Inc: no sense in re-inventing
the wheel, so to speak.

Also included in this article are designs for a control vol-
tage processor and voltage controlled low frequency oscil-
lator, so the emphasis is heavily on control. The use of these
modules will result in an instrument much more at home with
“conventional”’ music styles.

Design

Historically, the keyboard was designed to allow easy access
to a large number of pitches, as in the pipe organ for instance.
It is very obviously a controller for a polyphonic instrument,
in which the amount of control over any particular pitch is
small, but the number of pitches available is great. About the
best you can hope for is an easily used single control
parameter, such as loudness, to also be obtainable on every
key. A good example is the piano. A pianist has his hands
full, just to make best use of the piano’s velocity sensitivity!

Contrast this with the violin, where the nature of the in-
strument allows a very great degree of control over a single
pitch, giving the means (if not the ability!) to a musician for
producing very expressive music. Note that the violin is bas-
ically a monophonic instrument, it’s four strings are used
principally to extend the pitch range of the instrument, not
for playing polyphonically. To produce real-time music of
more than one musical line simultaneously, requires the ef-
forts of more than one musician, each with an expressive,
monophonic instrument. Thus was born the symphony or-
chestra.

Now we can being to see what has happened to the origi-
nal concept of the synthesizer. As a monophonic instrument,
it was equipped with a basically polyphonic controller, the
keyboard. This keyboard was adapted by left-hand controls
such as pitch-benders to function as a monophonic controller.

With the addition of other sensitivities such as the previous-.

ly mentioned depth and velocity sensors, it can be a very prac-
tical monophonic controller, as long as it's now basically
monophonic nature is not forgotten. There is also the addi-
tional advantage that musicians are familiar with it. However,

due most probably to the above historical associations, the
keyboard is still viewed as a polyphonic controller, and thus
people have naturally wanted a polyphonic synthesizer.

Generally, satisfying this demand in the marketplace has
meant equipping a keyboard with at least four voices which
are electronically simple (and thus produce acoustically sim-
ple sounds, which our ears find boring), and separate con-
trol over which is limited to that obtainable on any
polyphonic keyboard instrument. So what we end up with
is just another polyphonic keyboard, with virtually all the ad-
vantages of having gone electronic in the first place, lost com-
pletely!

Because of its acceptance by musicians, probably the best
we can now do is to use the keyboard, but to treat it strictly
as a monophonic controller, and simply suffer some of the
conventions that must therefore arise. ‘“Lowest note” priority
is one that arose due to the necessity of sorting out which
note should sound if more than one key is pressed. This was
decided on because it is the simplest to provide if analogue
circuitry is used.

A digital design could allow for “last note” priority, but
at the expense of greatly increased complexity and cost. With
musicians now familiar with lowest note priority, and in con-
junction with the above factors, it has been decided to use
the relatively simple analogue approach; it seems a waste of
time to design a technically perfect digital circuit for a con-
troller which is not ergonomically anywhere near perfect.
I feel that more effort should be expended in the design of
other types of instrument-musician interfaces, such as breath
controllers.

All right, let’s have a look at the circuit details.

Keyboard controller

A resistive divider chain consisting of 48 {or 60) 38.3 ohm
1% resistors, is driven by the constant current generator 1C1,
R1 and RV5. As point C is held at 0 volts irrespective of how
much resistor chain is shorted out, a voltage corresponding
to the lowest note held is obtained at point E when more than
one key is held down simultaneously. Components RV1,
R2-R5, D1 and D2 allow the voltage across the keyboard to
be varied from the calibrated value, resulting in microtonal
or macrotonal scales when the keyboard is used to control
a VCO.

IC2 and associated components produce a supersonic “gate
detector” signal which is attenuated by R10 and R11, and
applied to the keyboard buss via C3. This signal is shorted
to earth via the low impedance of the keyboard resistor chain,
when a key is pressed. IC3 and associated components form
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an ac amplifier to boost the level of the detector signal, and
it is rectified and buffered by the unbiased emitter follower
Q1, R15 and R16. This rectified signal is lowpass filtered by
R17 and C8 to give a dc level of +4.5 V to +0.3 V at point
F, key up and key down respectively. (Voltages are as meas-
ured on the prototype only.) Applied to inverting compara-
tor IC4, a gate signal is obtained via D4 that goes high for
the key down condition, and is 0 V for all keys up.

The gate is also used to turn FET Q2 on, allowing sample
and hold capacitor C9 to charge to the voltage at point E in
a time principally determined by the setting of RV2, the glide
control. RFC1 and C9 also form a lowpass filter to remove
the supersonic detector signal from the key control voltage.
Because of the lack of low resistance paths to earth, the dc
voltage is held on C9 and buffered by voltage follower IC5
after the key is released. Due to the restoration of the super-
sonic detector signal path however, comparator IC4 turns
off Q2 after about 10 ms (R17 x C6), removing any possibil-
ity for leakage of charge off C9.

IC6, IC7 and R25-R31 form a non-inverting mixer to sum
the keyboard control voltage and externally applied modu-
lation voltages. A pitch-bending voltage is also derived from
a pitch-bend control pot and summed into the mixer. D5, D6
and associated resistors form a dead-band circuit as with the
Scale control, to avoid unwanted error voltages at “centre”,
and also for easy location of “centre’.

Retrigger and joystick

Changes in the keyboard control voltage due to overlapping
key presses (which do not allow the gate to go low), are
differentiated by C1 and R1 into short (approximately 5 ms)
spikes. Comparators IC1/d and IC1/c go negative for the du-
ration of these spikes, according to whether the spikes are
+ve or -ve respectively. These short negative pulses are cou-
pled through D1 or D2 and SW2 to force the gate voltage low
for the duration of these spikes, allowing the envelope gener-
ators to retrigger.

IC1/a and IC1/b are simple inverting amplifiers to scale the
15 volt input of the joystick controller to 5 V at the X and
Y outputs. C2 and C3 form simple lowpass filters to smooth
any noise from scratchy pots.

Voltage processor

IC1is aninverting summer with a maximum gain of -2 from
the x2 CV Input to the output. An adjustable offset of up to
10 V with selectable polarity is also summed in from RV1
and SW1, via R1. IC2 is configured such that with the wiper
of RV3 at top, the circuit functions as a voltage follower with
a gain of + 1; when the wiper is at bottom, IC2 is an inverter
with a gain of -1. Thus a gain function is available which is
continuously variable from +1 through zero, to -1. This is
also summed into IC1 via RS5, at a gain of -1.

Voltage controlled LF oscillator

A current controlled integrator consisting of IC2/c, C1 and
reset switch circuitry comprise the heart of the LFO. Con-
trol voltages are summed and scaled by IC2/b and associat-
ed resistors and converted to an exponentially related drive
current by Q1 and Q2 to drive the integrator. As the output
voltage of the integrator ramps up, it eventually exceeds the
voltage threshold set by R9 and R10 at pin 2 of IC1, which
is a monostable with a period of approximately 0.5 ms.

When pin 6 of IC1 goes high, D2 is forward biased, D1 is
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reverse-biased, allowing R7 to pull up pins 13 and 5 of the
CMOS switches IC4/a and IC4/b which are then turned hard
on, and C1 is completely discharged during this 0.5 ms peri-
od. IC1 then returns to it’s idle state and the integrator ramps
up from 0 volts again, and so on. Q3 allows reset “syncing”
of the LFO by converting a positive-going transition at the
Reset Sync input to a negative-going spike on pin 2 of
monostable IC1, taking the threshold to -0.5 V, the forward
voltage drop of D3. As this will always be less than any vol-
tage at the integrator output, IC1 must go into reset mode,
thus the sawtooth output is returned to 0 V.

IC2/d is a Schmitt trigger comparing the sawtooth with a
control voltage summed by IC2/a and associated resistors,
allowing voltage control of the duty cycle of the resulting
pulse waveform at the output of IC2/d. D5, R21, R22 and
CMOS switch IC4/c drive LED D6 to give a visual indica-
tion of LFO frequency and duty cycle.

Transistor Q4 and IC3 form a sawtooth-to-triangle shaper.
Emitter follower Q4 is reverse-biased by RV6 and R25-R27
for the lower part of the sawtooth cycle, and conducts for
the remainder, so a waveform like the first in Figure 3 ap-
pears on pin 3 of IC3. Meanwhile, the normal sawtooth is
applied to pin 2, with a dc offset provided by RV7 and R28;
IC3 is a differential amplifier and outputs the difference be-
tween the two waveforms, which is a triangle balanced about
0 V. (See Figure 3). Capacitor C4 decreases the slew rate of
IC3 to smooth the “glitch” in the triangle peak at the reset
point of the sawtooth. p
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Hardware details

Now we get down to the actual componentry. Although the
circuit shown uses 48 resistors in the keyboard chain to al-
low for a 49 note keyboard, 61 note keyboards can be used
by simply increasing the number of resistors to 60. The cons-
tant current source IC1, assures the required 5 volts across
the resistor chain. Note also that if 38R3 1% resistors are un-
obtainable in the required quantity, the nearest value above
or below can be used, but R1 might need to be varied. The
setting up procedure later on assumes C-C keyboards, if you
have another type, bear it in mind when tuning up.

Some keyboard designs use a double contact scheme for
separate control voltage and gate switching. This was avoided
as unduly complicated, to say nothing of the difficulty of ob-
taining the necessary contacts. Simple “make’ contacts will
suffice for this design, so long as they are kept clean. Dirty
contacts will play havoc with the retrigger facility. R17 and
C8 provide a degree of debouncing to ensure clean gate
pulses, but there is no substitute for cleanliness in a fairly
simple circuit such as we are using. More about retrigger-
ing later.

A supersonic “‘gate detector’’ system simplifies the contact
requirements and also eliminates contact timing problems.
IC2 is the high frequency oscillator whose slew rate limits
the normally square output waveform to a triangle, which
simplifies the filtering requirements. RFC1 and C9 form the
lowpass filter to remove the detector signal, C9 doing dou-
ble-duty as the sample and hold capacitor. Note that ‘“‘guard
rings”’ should be employed around IC5, connected to the out-
put of voltage follower IC5. These “bootstrap’ the leakage
resistance of any board, socket etc, extending the time that
the sample and hold will accurately store the keyboard con-
trol voltage. IC6 and IC7 not only perform the keyboard,
modulation and pitch-bend control voltage summation, but
also buffer IC5. If too much output current were drawn from
IC5 the chip could heat up, and as mosfet inputs are notori-
ous for their rapid increases of input current for even small
increases in chip temperature, we keep this to a minimum
by loading IC5 and R25 only.

The Scale control allows equal-tempered scales of other
than 12 tones per octave to be set up, by varying the voltage
across the keyboard from 0 V to about 8 V, in lieu of the nor-
mal 4 V. This will result in microtonal and macrotonal scales,
from an infinite number of tones/octave (at 0 V), to 6
tones/octave (at 8 V), respectively. Dead band circuits on this
and also the pitch-bend control, allow reasonable ease in find-
ing centre. However, it would be well worth chasing pots
with a mechanical centre detent, they are much easier to use,
especially when performing on the keyboard. These pots
usually have an electrical centre tap also, this should be con-
nected to 0 V. If it is found to be unsuitable, the range of the
pitch-bend pot can be increased or decreased by decreasing
or increasing the value of R35.

Resistors R1, and R25-R28 and the 48 (or 60) keyboard resis-
tors are metal film for stability, all others can be 5% carbon
film. RV5 is the only preset; a 15 turn cermet. Capacitors
C1-Cs5, C7, C8, C10 and C11 can be greencaps, C6 ceramic,
C12 and C13 electros. C9 is the sample and hold capacitor
and must be a good quality plastic variety for minimum leak-
age. Q2 is an MPF105, but MPF102 or equivalent should be
okay as they are functioning only as switches. IC5 is a CMOS
input type, used for it's extremely low input bias current.
Note that the control voltage output has no 1k series resis-
tor, as this would upset the accuracy of keyboard to VCO
patches.
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When playing the keyboard using a “horn” type envelope
(full sustain, with the decay thus ineffective), it is perfectly
possible to play legato i.e: overlap notes, so that new pitches
are produced without a new gate rise being produced; the
gate simply remains high, the low note priority ensures ac-
curate semitones are produced. This is desirable as it allows
slurred notes to be played, as is possible on most monophonic
acoustic instruments. Slurs are not generally desirable
however, on percussive-type envelopes (short attack and de-
cay times, and minimal values of sustain), as their effect is
virtually lost in the low volume portion of the decay. These
types of envelopes should be played on the keyboard so a new
gate begins with every key press. This is not always easy,
and results in “missed’ notes.

The ideal solution would probably be to have a keyboard
with some sort of mechanical interlock mechanism that
would prevent more than one key at a time being pressed.
This facility would only be enabled for playing percussive
voices. Note that it would, by it’s very nature, provide a “last
note pressed” priority as previously mentioned in relation
to digital circuit implementations. In practice however, such
a keyboard would be a mechanical monstrosity, so we use
an electronic substitute.

Basically, we need a circuit which “restarts” the gate
whenever the keyboard control voltage changes value but the
gate remains high; that is, when key depressions are over-
lapped. As this removes the slur, we also must be able to
switch off the facility, and regard its use as optional if
difficulty is experienced when playing percussive sounds.
For this reason it was regarded as an optional extra over and
above the basic keyboard facilities, and combined therefore
with the joystick circuits on a “daughter board”’.

Note also that because the retrigger circuit differentiates
the control voltage changes, it will restart the gate whenever
it receives a control voltage change, as from noisy or dirty
key contacts. It has been found that contact cleanliness is
very important to the correct operation of this type of cir-
cuit, As the control voltage transitions must also be fairly fast,
the retrigger ceases to function if the setting of the glide con-
trol is too great; this is not much of a problem as percussive
tones don’t work very well with slow, gliding pitch changes.

The two-axis joystick circuit is designed to give +5 V at
the extremes of travel of the control, so the joystick must be
of the type that outputs +15 V. If it’s output is less than this,
you will have to vary resistor “R” to accommodate it. “R"
{(in kilohms) = 10 x Vin, where Vin is the total range of the
“In X" or “In Y” joystick voltage. (Vin = 30 V in the proto-
type). This type of joystick is readily available however, you
may only have to fiddle “R" if “rolling your own". This may
be necessary however, if you want to incorporate a third axis
of cantrol. The author once made up a joystick for use in a
vocal simulator, where the X and Y axes controlled the for-
mant filter centre frequencies, and the twist axis of the
joystick shaft controlled the voice pitch. Difficult to learn to
use, but lats of control in one hand. Thus the “Law of Per-
versity of Musical Controllers” rears it’s ugly head i.e: the
degree of control is inversely proportional to the ease of use!

No critical components are used here; 5% carbon film resis-
tors and plastic capacitors, except for electrolytics C4 and
Cs5, will be quite alright.

The Voltage Processor is designed to allow a range of sum-
ming, inverting, offsetting and attenuating operations on in-
put voltages. As it was principally intended for use with
control voltages, no output 1k resistors are used, and it is
desirable that R1 and R2 are matched, and also R6 and R7.
This will enable for instance, the keyboard control voltage
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to be accurately inverted. The following general operations
can be carried out.

An input voltage can be amplified and inverted to a gain
of two, attenuated to zero, and offset up to £10 V. The result-
ing signal can also be mixed with another input which can
have a gain from -1 to + 1. Thus, a non-inverted signal could
be offset by plugging into the +1 input, setting RV3 to-1, and
using RV1 to offset the output at the Inverter Out. If it is
desired to occasionally use the reversible attenuator totally
separate from the inverter, a break jack could be installed
at “A’ to allow this, but don’t forget to make the front panel
space available. Other uses for the processor will become ob-
vious as the necessity arises.

Incidentally, the ring modulator in Part 3 can be used as
a voltage controlled reversible attenuator in the dc coupled
mode. A control voltage changing from -5 to +5 at either in-
put will cause the gain from the other input to the output,
to change from -1 to +1.

The only critical components here are R1, R2, R6 and R7.
The matching procedure for these resistors will be described
in the Setting Up section.

The Low Frequency Oscillator (LFO) has a range optimized
for control and modulation applications, which will be ap-
proximately 0.025 Hz to 25 Hz using the frequency control
and even lower by the use of negative control voltages. The
use of the Reset Sync input enables modulation to begin at
a fixed point of the waveform cycle (see Figure 4), and the
pulse LED allows easier setting of particular pulse widths
or frequencies for control purposes. The pulse width can also
be set by an external control voltage, which can be useful
for constructing “sound events” where different control vol-
tage paths are made to interact and control one another.
These facilities should enable the LFO to be used for appli-
cations which previously required a VCO, allowing the VCO
to be used as a pitch source.

For modulation purposes the sawtooth, pulse and triangle
waveshapes can be roughly described as producing sweeps,
trills and vibrato respectively. The effects can range from the
sublime to the ridiculous, the exact result depends greatly
on the modulation frequency and depth employed. The phase
relationships of the output waveforms and their voltage limits
are shown in Figure 4, note that the triangle is of opposite
phase to that shown for the VCO in Part 1.

There is nothing sacred about either phasing, they arise
due to the two different circuit implementations. The saw-
tooth voltage limits are also different, due also to the differ-
ent circuit topology. It was considered trivial to provide
waveforms identical in every respect to the VCO, as any off-
set or waveform inversion can be had by use of the voltage
processor.

For those interested, a different kind of synchronisation
known as ““gating” can be implemented by applying a logi-
cal “1” (+ 15 V) or “0” (0 V), to the cathode end of the dotted
diode ““D’’; this turns the LFO on or off respectively. When
such an input is controlled by a flip-flop, it is possible to start
or stop the LFO with successive or separate pulses, depend-
ing on the flip-flop used. This type of oscillator is generally
employed as the clock in analogue sequencers.

Ordinary 5% carbon film resistors will be okay for the LFO,
including the frequency control voltage and scaling resistors.
RV5-RV7 are large carbon presets. Capacitors C1-C6 are
greencaps, C7 and C8 electrolytics. Transistors Q1 and Q2
need not be matched, but glue them together for best ther-
mal compensation. Q3 is a BC549 or equivalent, so that it
saturates properly with +5 V-levels at the Sync input, allow-
ing reset by standard oscillator waveforms.
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Referring to Figure 1, you may wish to make up one or more
attenuator panels as shown, especially if your modules are
short on control input attenuators due to lack of panel space.
Note the multiple break jack wiring to save unnecessary use
of external multiples. Any number of attenuator pots could
of course be used, three or four is a handy number. Multi-
ples are shown in Figure 2, and a few of these scattered
around wherever they will fit are essential if you are not us-
ing stackable banana plugs. Note the various configurations,
especially the break jack method. Multiples can consist of
any number of jacks, and the individual may well have his
own variations in mind for attenuators and multiples; as the
construction of them is quite simple, they will not be men-
tioned again in the following section.

Construction hints

Standard modular synthesizer practice is to build the key-
board into a separate case, and to interconnect this and the
synthesizer main console with a multi-wire cable. This is the
most flexible approach, and allows the keyboard to be sup-
ported at the optimum height for playing, while the console
can be placed elsewhere at the most convenient location in
the studio. The prototype keyboard case was constructed
from particle board and covered with vinyl, with wood
veneered ends and a plastic panel to the left of the keys for
the controls. Leave plenty of room inside for the keyboard
circuitry and also for the retrigger and joystick circuitry, if
used; making the left-hand control panel fairly long will take
care of this.

Reliable multi-way connectors for the keyboard to console
cable are a must. The prototype used a 9-way Cannon plug
on each end of the cable, with 9-way sockets on the console
module panel and the back of the keyboard case; the in and
out connections are detailed with the circuit diagram. A
15-way Cannon might be better if you require extra facili-
ties such as velocity and depth outputs. The cable itself should
have multi-strand wires for maximum flexibility. Note that
unused pins are all carrying the earth connection, the lower
the earth resistance the better, as unwanted voltage drops
on the earth wires could result in keyboard control voltage
errors. Another good reason to use 15-way connectors,
although no problems were experienced with the 9-way pro-
totype.

It is recommended the voltage processor panel be part of
the console panel containing the keyboard input and outputs,
as the £15 V supplies required for the keyboard can be ob-
tained from the processor. Alternatively, this could be the
LFO. Don't forget earth straps.

As the keyboard has both a console panel containing in-
put and output sockets, and a left-hand control panel on the
keyboard itself, these are listed separately below.

KEYBOARD CONSOLE FRONT PANEL

Sockets

Keyboard CV Output

Gate Output

Modulation Input

9- or 15-pin Cannon for Keyboard Cable

X Output) _ Optional — only used

Y Output) if joystick fitted.

Note that the keyboard control voltage and gate outputs
should be provided with multiple sockets; four or five each
is not too many if you are not hard-wiring them to the VCOs
and VCEs respectively, as detailed in Parts 1 and 4.
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LEFT-HAND KEYBOARD CONTROL PANEL

KNOBS SWITCHES
Scale Glide On/Off
Glide (SW1)
Pitch Bend Retrigger On/Off — Optional
Modulation (SwW2)
Joystick — Optional
VOLTAGE PROCESSOR
KNOBS SOCKETS SWITCHES
Control Voltage Offset x2 CV Input + 10 volt Selector
X2 Input Attenuator + 1 CV Input (SW1)
+1 Attenuator Reversible Attenuator

Output

Inverter Qutput
VCLFO
KNOBS SOCKETS LED
Frequency Sync Input Pulse
Pulse Width Frequency CV Input

Frequency CV Input Attenuator
Pulse Width CV Input Attenuator

Pulse Width CV Input
Sawtooth Output
Pulse Output
Triangle Output

Setting up

After switching on the keyboard, check that the control vol-
tage output changes from 0 V on the bottom key to several
volts positive on the top key. If not, check the voltage at point
“F” (the input of comparator IC4), with a 100k/volt meter.
It should be more positive than the comparator threshold
(about + 2 V) with all keys up, and close to 0 V with a key’
down. If the “key up” voltage does not exceed about +2 V,
simply reduce R19 until the comparator threshold voltage
lies comfortably between the two voltage extremes.
(Vthreshold=R19 x 15 volt)

R19 + R18

Check also the voltage stability of the sample and hold by
patching the keyboard control voltage to a VCO, and check-
ing for pitch drift after key release. Changing and uncertain
pitch as keys are released is caused by dirty contacts or the
previously discussed comparator threshold being too close
to the voltage extremes at point “F".

Now we can calibrate the keyboard and VCOs. This is a
rather tedious procedure, and requires a musical ear and a
deal of patience. Done with care, it will prevent endless tun-
ing problems when the system is in use. A C-C, 49 or 61 note
(four or five octave) keybpard is assumed.

Bottom C should be within a few millivolts of 0 V, top C
can be adjusted to +4 V with RV5. (+5 V for a five octave
keyboard with 60 resistors.) Before adjusting RV5, be certain
the Scale and Pitch Bend controls are set for 0 V on their
wipers and the Glide is switched out. All measurements must
be at the actual keyboard control voltage output, any mis-
matches in resistors R25-R28 are then irrelevant. It is not
necessary that RV5 be set for exactly 4 volts (or 5 volts) at
the output with an expensive digital voltmeter; as near as pos-
sible with an analogue multimeter is sufficient if the syn-
thesiser is not to be interfaced with commercial modules. It
is more important that it be stable after calibration.



To save having to refer to Part 1, here is the entire VCO
tuning procedure from go to whoa. Firstly however, it is a
good idea to allow the VCOs and power supply to “warm
up” for about 10 or 15 minutes before starting. Allow the Tun-
ing Aid to warm up also, then set it accurately against an
organ, tuning fork, or whatever is your tuning standard. Set
presets RV6 and RV7 in the VCO to be calibrated, to mid-
point; RV8 must be adjusted so it’s wiper is at 0 volts for now.
Listen to the Pulse output and set the Pulse Width pot RV3
for a square wave, easily distinguished by it’s characteristic
“hollow” sound. Use this waveshape for tuning up, as it is
identical to that produced by the Tuning Aid. Set the Fine
Tune to centre, or 0 V on the wiper, and switch the Octave
Selector to 8'.

Now label the “C” keys of the keyboard, starting with the
bottom key as C2, on up to C6 for the top key. (C7 need not
be labelled on five octave keyboards, as the tuning procedure
is the same, and C7 is not involved). Adjust Idle Frequency
preset RV6 to the same pitch as the C2 output of the Tuning
Aid, while pressing the C2 key. Now press key C3, and ad-
just Scale preset RV7 for the same pitch as the C3 Tuning
output. Go back to key C2, and re-adjust RV6 tolthe C2 pitch.
Keep doing this with RV6 and RV7 until this octave is right.
Press key C4 now, and tune against the C4 standard with
RV7; then go back to key C2, adjusting RV6 to give the same
pitch as the C2 standard.

Repeat this procedure with the C4 and C2 keys, as for the
previous C3 and C2 procedure, until these two octaves are
right. Lastly, do this procedure with C5 and C2 also. This
ensures that the error resulting from gain changes in the pre-
cision multiplier on IC1 is negligible over the keyboard range.

The High Frequency Tracking preset adjustment can be
done now. Set the Octave Selector to 1’, and adjust the Fine
Tune to make key C5 produce the same pitch as C8 from the
Tuning Aid. Press key C6 and the VCO should be flat com-
pared to the C9 standard. Adjust RV8 to bring the VCO pitch
up to C9. Press key C5 again and fine tune VCO to C8, then
key C6 and adjust RV8 to C9. Keep this up until this octave
is spot on. This corrects for bulk resistance effects in the ex-
ponential converter and also comparator switching delays,
both of which only become significant at high frequencies.
This completes the VCO tuning.

There is no setting up for the retrigger/joystick facility,
other than the possible need to vary “R” for different
joysticks. This has already been detailed in the previous sec-
tion, and so need not be repeated here.

If it is required of the voltage processor that it be capable
of very accurate gains of -1, either in the inverter or reversi-
ble attenuator sections, then R2 and R5 and also R6 and R7
will have to be accurately matched. This may be necessary
for instance, if the keyboard voltage is to be inverted but still
give an accurate 1 V/octave from VCOs. It would probably
be unnecessary for most other applications however.

If you require matched resistors, use a selection of 1% me-
tal films and set them up as in Figure 5. The aim is to match
them to 0.1% or better. The voltage processor must first be
built up, as it produces the + 10 volts for testing; 5% carbon
film will suffice for R2, R5, R6 and R7, you can solder in the
matched resistors later. The idea is to use an accurately
calibrated VCO as the test instrument, rather than having to
beg, borrow or buy a very expensive digital ohmmeter. This
is possible because the ear is very sensitive to pitch changes,
especially when it has a fixed reference to compare with, and
can discern a beat rate. Credit for this technique must go to
an article by Carl Fravel in Electronotes No. 63, which also

N

contains the mathematical treatment that need not be repeat-
ed here. Suffice to say that if the test frequency is 577 Hz,
then a beat rate of less than or equal to 1 Hz will result in
resistors matched to 0.1% or better. We will use a test fre-
quency of about 1kHz, so results should be well on the safe
side of 0.1% matching. Note that the important thing is the
degree of matching, not the actual resistance value itself; 5%
carbon film resistors could be matched using this technique,
but long-term and temperature stability would suffer, as well
as the initial matching being more difficult due to the wider
tolerance spread.

Connecting the +10 V on the flying lead to a test resistor

will resultin +5 V on the VCO control input, due to the 100K
input impedance. With the VCO switched to the 16’ octave,
this will bring the VCO pitch to around G6. Use the Fine Tune
to zero beat against the Tuning Aid. Now move the flying
test lead around to other resistors. A beat rate of 1 Hz or less,
indicates a match of better than 0.1% between the resistor
currently under test and the resistor initially used for the zero
beat. With a little practise, it is possible to line up the resis-
tors in order of increasing resistance.
" Note that if you fine tune the VCO up to zero beat, it indi-
cates the current test resistor has a higher value than the in-
itial test resistor, and vice versa for tuning down. It is rather
a fiddly procedure, but is well worth doing for your entire
stock of 100K 1% resistors, in case of future need of closely
matched resistors.

To set up the LFO, we use the ‘‘audible oscilliscope” tech-
nique again, as in Parts 1 and 4. Patch the LFO triangle
waveshape into the control input of a VCO, and listen to the
VCO output. Set the LFO Frequency control to give a period
of several seconds, and adjust the VCO pitch and control in-
put attenuator so the “bump” on the positive peak of the LFO
triangle is clearly audible. This will take some close listen-
ing and a deal of “fiddling”. Adjust RV6 to minimize the
bump. Now increase the LFO frequency to maximum, and
measure the dc offset of the triangle output. This is minimised
with RV7. Go back to the beginning and repeat both these
adjustments until correct, as they interact.

RV5 need only be adjusted if it is important for the LFO
frequency scale to be an accurate 1 V/octave; setting it to mid-
point is near enough for most applications. The procedure
is as follows for those who need it. Set up the patch in Figure
6. The VCO and LFO should “tick’ at about 2 Hz when key
C2 (bottom key) is pressed; adjust the negative voltage from
the voltage processor to get the VCO down to this frequen-
cy. The gate “‘syncs’ the oscillators so they tick together ini-
tially, the rate at which they drift apart being indicative of
the tuning error. Press key C3 repeatedly, and tune the LFO
until it ticks at the same rate as the VCO, and stays “in time”’
reasonably well. This takes some practise and is not easy to
do initially, so be patient. When this is right, press key C2
and adjust RV5 for the same result, at half the “tick” rate.
Now back to C3, re-adjusting the LFO tuning, and then C2
again to re-adjust RV5.

Repeat this until the “‘octave” is okay, then try it all again
with keys C4 or C5 and C2. It is asking a lot of the exponen-
tial generator in the LFO to get it as accurate as the VCO,
so it is not much use trying for more than about three oc-
taves tracking. It is difficult to think of an application where
accuracy in the LFO is this important, so ignoring the ad-
justment of RV5 altogether would not matter much.

The next and final part of this series will describe a *‘univer-
sal” filter to round out the timbral facilities of the system,
meanwhile you can try playing a tune on the beast! &
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MULTISERIAL-4
1/0 CARD
FOR PC/XT & PC/AT

% _-..‘ "ﬂl {1l h‘ L
; de :?3_:5.!

e

Contains four standard RS232 ports.
Convert your PC into a time-sharing
computer. All port addresses are
factory set but can be changed by
user. IRQ3 & 4 interrupt request
levels user selectable. Programmable
baud rate: 50-9600 bps. 5, 6, 7 or 8
data bits. Half, 1 or 2 stop bits. Even,
odd or no parity. Use two boards for
8 ports!

$280

VOICE RECORD/
PLAY CARD
FOR PCU/XT/AT

Here's a low-cost, good sound
quality, high performance voice
record/replay system for your IBM/
compatible.

® Use it for voice message, dictation,
computerised voice mail, voice
analysis and development, language
learning

tool.

® Features built-in VLS| voice AD/DA
circuitry, DMA operation (run it
concurrently with other software),
interrupts supported.

$199

12-BIT A-D/D-A
CARD
FOR PCs

High precision data conversion
system. Features 1 channel, 12-bit
D-A and 16 channel 12-bit A-D
conversion. All on card measuring
320 x 100 mm. With software disk
& users manual.

® D-A features 0-9 V output unipolar
or bipolar, nonlinearity 0.2%, current
settling time 500 ns.

® A-D features input voltage range
of 0-9 V unipolar, successive
approximation, conversion time 60
us each ch.

$350

EXTENSION
CARD, SLOT
FOR PCU/XT, PC/AT

An extension card is convenient for
testing and repair of other cards.
Just plug-in to expansion slot.

Expansion slot card allows extension
of expansion slots outside computer
via flat-ribbon cable.

$130

HI COM UNITRONICS (02) 524 7878

BIT BLITZER 123E
SMART MODEM

$520!

® 1200/1200 bps CCITT V.22 A(i), B(ii) or Bell
212A. Asynchronous or Synchronous

® 300/300 bps, CCITT V.21 or Bell, Asynchronous
® 1200/75, CCITT V.23, Asynchronous, for Viatel,
Prestel, Viditel, Viewdata etc. use with built in
speed converter to change 1200/75 to 1200/1200
for the PC or Terminal

o Full Duplex

® Auto-Dial

® Auto-Answer

® Auto-Disconnect

® Tone and Pulse dialling

® Industry Standard Hayes AT* Command
Protocol for All modes

® Call progress monitoring

® Loopback for remote diagnostics

® Internal speaker with Command Protocol
controlled volume settings

® NO switches or user alterable jumpers — all
modem setup and configuration options are
permanently held in nonvolatile memory, and
can be altered via the Command Protocol. (No
battery is needed.)

© 10 status and activity indicators (LEDs)

® Very low power consumption, for low
temperature, long life operation, even if left
turned on permanently in a tight, poorly
ventilated location

® Telecom Australia Connection Authorisation
Number:

C87/37/105

EPROM WRITER
CARD

CA3001

Direct read/write/copy 2716-27512
eproms with variable voltages to suit
different eproms. One external ZIF
socket but expandable to 4.

CA3004
Same as CA3001 but can copy 4
eproms simultaneously.




ELEKTOR MIXER KIT

HI COM UNITRONICS (02) 524 7878
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% kit which can be
expanded to 16
channels.

All modules available
separately; each with
screened pre-drilled
anodised aluminium
front panels, European

slide pots, high quality

The ultimate mixer

KP capaditors, & low
noise metal film
resistors.

SPECIAL OFFER!
5 module kit
$465.00 without case

ELEKTOR SERIAL
DIGITIZER

For your computer
PCB 86090-1,2

AEM 10/86$175.00
8 channels with 8v
max I/P; serial /O
comm. (150..9600 —
baud)

Main PCB with 2
channels only
$105.00

each additional 2
channels $30.00

RS232 Conversion kit
for Commodore

$27.00

5

24 way o
edge :
connector ~

Super Simple Modem
$125.00

AEM4605

300FDX, 1200/75, RS232 interface to
any computer.

for Commodore $7.50

Universal 32 LCD
ELEKTOR panel meter kit.

Kit includes 7106 IC & 32 LCD
display, Elektor PCB 84012-2 as
used in all Elektor Instrument
kits, components & a hand held
case with battery compartment.

With case $48.00

Less case $39.50

This PCB is used in the Elektor
True RMS meter, electronic
balance, capacitance meter etc.

HI COM UNITRONICS

7 President Lane, Caringbah, NSW 2229
P.0. Box 626, Caringbah 2229
PHONE (02) 524 7878

Top Quality Heat Shrink Tubing
Made in US.A.. All 1.2m long. Fire retardent, shrink
50%. Clear, blue, red, yellow, green, white, black.

1mm $1.60
1.5mm $1.80
3mm $2.10
Smm $2.60
e6mm $3.00
10mm $3.70
13mm $4.20
19mm $5.80
25mm $8.50
38mm $16.60 /

Experimental Plug-in
cards for IBM PCUXT

Cal -

& 3

L | S
T ——

Short card $30.00

Long card $40.00

AT card $48.00

For Apple fi+, lle $25.00

ILP TOROIDAL TRANSFORMER

VA PRICE DUAL SECONDARY (Made in UK)
VOLTAGE

6 9 1215182225303540455055
15 3550 e 0o 000000
30 3950 e 0o 00 00 00
50 4550 e 0o 0o 0o 0 0 0 0
80 4950 e o 0o 0 00 00
120 5400 e 00000000
160 65.00 o000 00e00 o0
225 74.00 o0 00000000
300 83.00 o0 0000000
500 115.00 eo0o0e00 oo
625 132.00 A EEEE)

Mail Order
less than $50
$50-599

$100-5250

above 5250
Heavy items adds extra

Visa, Bankcard and Mastercard

welcome.




OUR FIRST

OLD STOCK TO CLEAR AT
RIDICULOUS PRICES/
(SOME WE GIVE AwAY FREE!)
All reasonable offers will be
accepted Borgoeins galore!

EUER...

MOST /TEMS AT

LFAST 10-S07% off!
Bulk buyers - extra discounts!
eg Buy 100 - extra 108 disc

GARAGE SALE

Plenty of 1-off, super-
ceded & discontinued
items below cost!

44

Professional

SOUND

HI-FI
(60% off,
were $9.99)

STEREO

Buy 500 - extra 20% disc

H'PHONES

STERED

SOUND

from TV's

ot -
240vAC/12YDC 24-1025 $19.95

Active circuitry crestes simulated

slereo sound from your TY or other

mono source, connects to Hi-Fi system!

24-12Vdc CONVERTERS
Ideal for trucks, buses etc,input 24¥de
Output 13,8¥dc, 2 models ?
4A Gutput G

(5.54 max) ":45/ 4 2
Cat 24-1050 $B9 L2

10A Qutput

(c'.?‘;ﬂg;s)s 105

12V ROTATING
FLASH LAMP

Motor -driven reflecting
- mirror Nashes up to
k 150/minute, orange or

blue lens, waterproof,

for tow trucks, werning,
lightetc, 12Y DC 1A

Cat 01-5315
2732 EPROMS
32K 4Kx8
250nS o
$3.95
Cet 35-8142
10+ $5.50¢0 BEST
50+ $4.95¢a DUALITY

41256-150»
Big name moanufacturer!
) Qty 10~

$9.90:

o Qty 1-9  Qty 100+
35-8120 $7.50es $9.50¢0

PUSH-BUTTON TV TUNER

PCB
4. WS

2 PCBs with 8 x DPDT push- button
awitches, simitar to Isostat, and 8 x
100K multi-turn trimpots, a3 used
in AWA sets, Cat 24-0001

IEC. %s2s0n
POWER %5220
LEADS

1.8mlong

Cat
01-2401

UHF to VHF Yo
TUNEABLE Down 399 $79
CONVERTER
for SBS Ch 28 and
YCR or video games,
CoversCh 20-68
with bypess switch
for normal YHF use,
12¥ OC or 240Y AC.

Cal 24-1022

RAUDID 5 VIDED

IN-LINE "7 ' ['vCR/VCR

ENHANCER $69

Connect between two YCR machines to
improve sudio end video s|qpala,vnlh
separate controls snd multli- purpose

USED COMPUTER BARGAINS!
Microbee 128K, twin 3.5" disk drives,

green monitor, beemodem and Microbee
100CPS printer, 83 new $1,100 2500
Appte Europlus 64K with 1 disk drive Sheets
i0 good condilion $ 595

18M clone 384K twin 5™ disk drives,

green Roland hi-res monitor  § 995
IBM original 256K, twin disk drives
with IBM green monitor $1,200

Usually about

COMPUTER PRINTER

letter heads
11x9,5°
SAVE NOWI pjye-1ined 533

$4B-$64 each blue-lined $4QD

8 Fuses ..°1
36 Ii——

You choose - 250maA, 500ma,
750mA, 14, 154, 24, 34, 44,
SA, BA, 104, 154, 20A

PRPER
11x9.57 335

11x15°

BEST PASSIVE (-~

INFRA-RED

DETECTORS

Safest, most reliable

type, LED walk-test dight,

N.O/N.C. contects, 12vdc,

MINI SIZED 12M
MAXI© wide o oS $89
BeaM  beam $109 01-530s

1BMoriginsl 10 Meg herd disk drive &
controller cerd, g'teed 0K $ 700

0 TV headphones with vol control, were $19.. $5 00
0 Compact disc cleaming kit, was $19.95 $9.95
08" disk drive cleaning kit was $19.95 crazy $5.00
0 Panel mounting BNC sockets, were $2.95... $1.95
0 36 pin Centronics printer leads, asst. from $7.00
0 36 pin Centronics parallel printer plugs. . $3.95
0 DB25 femaie socket, gold-plated pins...... .$1.50
0 DB25 male plug on wall plate, was $13.25. $3.50
O Car cigarette tighter plugs, were $1.00...... 0.50
0 3AG panel mounting fuseholders, were 98¢. 050
0 Honeywell microswitches 250V AC SA... $1.95
0 Arista mini desoldering pumps, were $16.. $8.00
0'500gm reels solder 1 2mm diam were $19 $12.00
0 Automatic motorised car aerial, was $39.. $2400
0 Car antenna signal booster AM/FM 12V dc.. $6.75
O Telephone pickup cotl for recording calls.. $5.65
0 Push-putton digital telephone dialler ... $11.50
O FMwireless mike 88-108MHz hi-quality. . $1750
0 Stereo speaker vol cont 8ohm 100W L-pad $15.50
0 6 5mm stereo panel mount sockets 2 for... $1.00
O 3 speakers ON-OFF stereo switch box.. $9.50
0 95mm prezo tweeter 80W, no crossover req $7 50

0 58mm (2257) 8 or 25 ohm mtm speakers. . §1.80
0 75mm (3°) 8 ohm mim speakers. ...... e $2.50
0 57x3" 4 ohm Magnavox speaker ea.. $250
0 Magnetic lo-1mpedance earphone. e $1.00
O Crystal hi-impedance earphone. ...$195
O Hi-F1 moving Co1l magnetic cartridge. . . $19.95
0 Compression power mike for CB/2way...... $15.00

0 240V AC to 12V DC 100mA plug-pack........ $7.50
0240V AC to 9V DC 200mA Ferg plug-pack. . $7.50
0 240V AC to 9V DC 600mA Artec plug-pack $12.00
O Tv/Aerial/Computer switch-box TV-9 3495
O TV 2er1al VHF/UHF mixer/diplexer . $495
O Video head cleaner VHS or Beta, were $11ea$5.50
0 Replacement head cleaner fluid, was $1.95. $1 00
O Battery test meter, all 1.5V + 9V battertes $450

0 2 pin mains power lead and socket. ... $1.95
0 3 pin mains plug with 2 core flex 1.8m ea. $1.50
0 Burglar aiarm vibratton sensor NO. ... .. $490

O Alumimum fo1l tape for windows 30 metre $5.00
0 12V DC electronic siren 300mA was $18. $12.00
O Min: Philips screwdrivers set of 4 ...$3.20

No-Name Floppy Disks

Ex-Computer Electros

Osvor ne Execulive with original soft- 150,000uF Sv | 34,000uF 30v

wore etc, good condition $ 65 but ’lDDB‘i = 42,000uF 10v | 15.000uF 35v

NEC APC 111 with 10 Meg hard disk and guaranteed! . 60.000F 15v | 10 000uF 40w

original monitor, o3 new 1,650 Famous meker no label | IZO’OOOur 15v 5"000 F aov

HP150 Touchscreen, twin 3,5" drives | giskettes in plain white 46.0 OuF 20 54'eoour 4a0v

in good condition, trade-in $1,950 envelope, with write-on sticky labels. -000u 2| S5g LT

8lso modems_ printers, terminaly, elc. 1, K Box 90,000ufF 20v| 5,500uF 45v S 5
¢ | 54 DS:DD.....515.95 o170 | 20.000uF 25v|20,000uF asv

MAKE AN OFFER © | Cot50-1013 $14.95 per 100 disks | 50,000uF 25v) 4,800uF 200v €2

BE o) H [} RAR .

O Elapsed time XXXX XXHRS meter 36-80Vdc $14.95
0 3POT rocker action switch, buy 4 for......... $1.00
O Assorted new 0.5W resistors, pack of 100... $1.50
O Hi-stab reststors 1% and 2% assorted . 30/ $1.00
O Plastic/metal knobs assorted pack, 40 for $1.50
0 Brown or cream plastic knobs for 6mm shaft 0.25
O Assorted poly caps up to 630V, pack 30 for $2.00
0 Smm yellow LEDs were 45¢, 20¢ ea, 10 for.$1.75
0 BC328 30V 500mA T092 transistor 10 for. $1.00
0O 1IN914/1N4148 silicon diodes. ... 10 for. . 0.45
0 1N4004 rectifiers 400 PIV 1Amp....10 for. . 0.90
0 600PIV 3 AMP avalanche rectifiers 4 for . $2.00
0 BD237 tab power transistor . ..._.5for. . $2.00
O NPN 40V unmarked T0S silicon trans .. 20/ $1.00
0 T03 Minifin alum heatsink, was $2.25 now.. $1.25
0 Mica washer - nsulators for T03, 20 for... §$1.00
0 Mica washer « insul T0220 tab, 20 for..... $1.00
0 BZY93 24V 20 watt zener diode, stud mtg . $1.00
0 VHF trans MRF-603 (sim 2N5590) 2 for... $1195
0O SCR 100V 1A TOS5 TS1202 from STC 4 for.. $1.00
0 5CR 200V 10A TO66 TS1218 (STC) 4 for..... $2.00
O Molex IC socket pins, handy to have 100 for $1 95
0 25 metres insul hook-up wire, 5 colours.. $1.95
0 PCB mount fuse-chip for 3AG fuse, 12 for.. $1.00
0 Electrotube spray can (similar WD40)..._ . $3.50
0 2200uF SOvw pigtail electros were $250.. $1.00
0 S60uf + A7uF 160vw dual electro caps..... .$2.00
0 NE-2 neon lamp 25¢ ea, 10/$2.00, ...100/ §$15.00

0 12V 120mA pigtail lamps 25¢ ea, 10 for.... $200
0 SK log 45Smm mono shder potentiometer . $2.50
0 Bourns 1K 10-turn cermet trimpot. ... . $1.95

O 12 way plastic electrical terminal block .. $1.45
0O Min1 12v DC DiL relay 1KQ coil sgle pote... $2.00
0 24V OC relay DPDT 1400 coil 25A contacts $4.00
0 220V AC DPDT minfature cradie relay.......... $295
0 240v mains flluminated ON-OFF switch ___$2.00
0 6V or 9v DC motors medium size 2400RPM $3.00
0 3 position 10 amp rotary switch + knob...... $1.00
0 DPDT slide switch, was 60¢, now 4 for. ... $1.00
0 6 pole colour coded DIL switch, pcb mount...$1 50
0 Min1 PVC tuning gang for trans radios.. ... $1.00
0 Ferrite rod aer1als 150mm x 10mm diam.... . $1 95
0O 35Smm earphone sockets, were 30¢ 20 for ..$2.00

ALARIM

CONTROL

MODULE

Build your own system ot low cost! Hes

22K end-of-line resistors, N.O/N.C.

instent and deloy, inbuilt
siren, entry/exit delay, $ 25 e

auto reset, 12ydc oper, Cat01-0947

12V 2.6AH

RECHARGEABLE

SEALED '

LEAD ACID wo szz[A

BATTERIES
Scoop buy - discontinued Were
$41.50

model but 100% g'teed.
Cat
02-1007

Ideal for alerms etc.

S1ze 134x54x95mm(H)
ULTRASONIC DETECTOR
FOR HOME, SHOP, OFFICE

wos $69

Cat 01-5301

loe_ol for large 6reas upto 40 sq metres,

adjustable sensitivity, walk-test plus

memory LEDy, NO/NC. output, 12¥de

ECONOMY

CAR

ALARM

Cel 19-5255

Yoltage sensing, entry
o exil deleys, auto-

539

resel, easy install,

ULTRASONIC

+ RADIO KEY

CAR ALARM 7 7

Radio control ON/OFF,
panic alerm bulton, &)
current door sensing,
interior motion detector,

indburit siren, delay, reset, $220

Jatest burglar - proof design 19-5252

SWITCH

Redio control,

single trans
and receiver,

Cat 01-0970

g progr code,
s range 12-15 metres,

DIGITAL REMOTE

CONTROL

Wireless trans/rec

remote switch

2x10 Amp out -
puts o lock/unlock cor

central locking systems.

ol ln | POt

leads, 240V AC power, Cet 24-1027 | O Mini hex nut-driver set of Spcs 3toS mm $450 3-5K0-Lcans radio volume controls, 4 for.. ... $2.00

1 . i =7
TV TRANSMITTER | [JACKPOT 2, |PHONE LINE RECHARGEABLE | TRANSFORMER
AUDIO/VIDED Box No B  * semiconductors] TESTER " [ELECTRIC SPEClLALS!
Send audio and video ¢ Switches For latest USA E’ ol s CBEW— .
slgnal to T set(s) ¢ Electrolyti type 4 pin phane 24.50%:; w o>
A Somon peiders | WS DRIVER 1% 2]

wiring needed 30 use
with video comeres
100! 9¥ batt or 240Y AC. Cet 04-1155

b ¢ Sampley
rs . Hanu'eclur\%a
Cot 24-0020 $1 S surplus stock.

LED indicates status e.g.
903, Neg or open circuit
Were $4.95, what 8 BARGAIN this ish

Heavy duty professionsl tool, ;55
ni-ced batteries, forward and Cat
reverss, 4 tipy + charger incl, 20-2308

1 00

DIGITAL SPEEDO
+ TACHO for cars.

0-199 0-9900
K.P.H. R.P.IN
12Y neg
N 9nd
with N was
SPEED ( 579
SENTRY Bg
MONITOR  now$
AND WARNING Cat 03-9119

Easily fitted to most cars
etc; magnets and sensor are
ottached around tailshaft. A
buzzer and light warns when
preset speed limit reached!

NEW PRIOTER
SWITGE BOXES

HIGH QUALITY
H.D. METAL

adapter houses 7
red LED's to
indicate date flow

or vice versa
Beige colour, match
any computer system 2 Models avarl-

RS232 SERIAL $99

DON'T BE CAUGHT SPEEDING!

R5232 DATH T}:TEB

Indispensable, serial
D825 Plug to Socket

on all seris! outputs,
Low cost min - tester,

AS232 JUMPER BOX

PCB + 2S jumpers 04-1520 $12.50

AS232 NULL MODEM

TXD, RXD reversed 04-1530 $15.50

withpatasioNal  $gg » ss7ax | GETNDER CHANGERS
TEST LEDS Cot 04-1586 | femate-femole  04-0762 $14.95
CERTRONICS also $gg Male - male model 04-0761 $14.95
PARBALLEL “¢o5 “ra| SURGE PROTECTOR
FULLY GUARANTEED!  Cat 04- 1588 | varistor protechon 04-1510 $25.00

BREAKOUT

BOX for
RS232

G

),

$21.50
Cat 04-1500

$79+tax

Indispensible tool for
monitoring, interfacing and testing
811 RS252 lines. 24 swilches break-
out esch 1ine except ground, while 10
tri-colour LEDs + 2 spares indicate
stetus of data lines TD, RD, RTS, CTS,

DSR,CD, TC, RC_DTR includes 20
jumper leeds for cross wiring,

1 1!

I

ot 85
-

9-0-9Y 2A Ca120-1024 $ 7.30

12.6Y 1Amp Cat 20-1026 $ 5.00

14-0-14Y 300mA 20-1028 $ 5.95

16Y 3Amps Cat 20-1030 $17.50

172Y 100mA Cat20-1032 $ S.00

24Y 1.25A4 Cat20-1034 $ 7.50

30Y 1.5A Cat 20-1036 $ 6.50
20-0-20Y 1 5A4 20-1038 $15,00

PRE-PRAK electronics

1a Wesl St, LEWISHAM, 2049

(02) 569-9797

Mon-F119:00-5:30 Sat 9:00-1:00

BANKCARD MASTERCARD YISA AMEX

Peck/Post - $3 plus SX of order
value, extre for heavy items

WANTED. Electronic parts_ computers

test equipment, CASH pard




The projects and circuits chosen for in-
clusion in the Elektor section are
selected on the basis of interest, local
relevance and component availabili-
ty. Intending constructors should con-
sult our ‘PROJECT BUYERS GUIDE" in
this issue for a guide to component
sources and possible kit suppliers.

CONTENTS

PROJECTS

Battery-backed RAM
Module for the C64

Build a Horn Loaded
Loudspeaker

ARTICLES

Horn Loading Revisited

Two-Tone RF
Test Oscillator

Corrections

The contents of this section are
copyright,

© Uuitgeversmaatschapplj Elektuur B. V.
(Beek, the Netherlands) 1986.

Any infringement of this copyright will
be prosecuted to the full extent,-includ-
ing unauthorised manufacture of pc
boards intended for re-sale.




JULY 1986

Satellite FAX Decoder (3503
Code-to-Speech Synth. (4505)

t GHz, 8-digit Counter

Simple Antennas for Satellite Rx
Modern Fixed Caps, Part 1

AUGUST 1986

Power Amp Status Monitor {6504}
Dual Rail P/S Module (9501)
Commodore Modem Coupler
Listening Post on the BBC
Modern Fixed Caps, Part 2

SEPTEMBER 1986

Super Simple Modem (4605)
Three-Chime Doorbeli (1501)
Modular Analogue Music Synth., Pt 1
Assembling Common RF Connectors
Adapting the 4501 to the C64/128
Screen Handling on the VZ. Part 1
Modern Fixed Caps, Part 3-

Relays. Part 1

OCTOBER 1986

Car Alarm (8501)

‘Electric Fence. Part 1 (9502}
Lamp Saver (5506)

RF Field Strength Meter
Relays, Part 2

Screen Handling on the VZ, Part 2
CAD

Serial Digitizer

Headphone Amp
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16 KBYTE CMOS RAM FOR C64

by P Verhoosel

A non-volatile block of RAM or pseudo-ROM for plugging into the
Commpdore 64's expansion slot.

The expansion port at the rear |
of the Commodore 64 micro-
computer is a 44-pin (22 +22)
female edge connector. The ex-
pansion slot—also referred to as
bus, cartridge or module port—
enables plugging in extension
modules that require direct ac-
cess to the address bus, data
bus, and a number of control
lines, of the Type 6510 CPU and
its support chips inside the
computer. Because of this
direct connection, due care
should be taken not to damage
the system by inappropriate
connections, overloads, or
shont-circuits. The signal func-
tions and pin assignment of the
expansion port are shown in |
Table 1 and Fig. | respectively.
Viewed from the computer's
keyboard, and counting from
the left to the right, pins 1-22 in-
clusive form the upper row, and
pins A-Z inclusive the lower
row. Notice that letters G, I, O
and Q are not used. Connec-
tions GAME and EXROM make |
it possible to gain external con-
trol over the C64’s memory con-
figuration, and have special |
significance for the present
memory module.

The system

configuration

At the heart of the C64's
memory decoding circuitry is
integrated circuit U, a Pro-
grammable Logic Controller
(PLA), manufactured specifi-

OhiZo00,
i 7’92‘“‘4

® @

iSg NVesvp

cally for the C64. A total of
16 lines are fed into this IC, in- |
cluding GAME and EXROM, |
giving 2'¢=65,536 (64 K) poss-
ible combinations. The 8 output
lines of the PLA connect to |
internal devices including the
BASIC ROM, the SYSTEM ROM,
the character generator, CIA],
CIAZ, and the RAM. The PLA's
input/output ratio, 256:1, already
indicates that a number of input
combinations are necessarily
duplicate and/or illegal to give
a useful configuration of the
C64' memory map, which is
shown schematically in Fig. 2.
The decimal and hexadecimal
address notations are given to
the left and the right of the
4 Kbyte memory blocks, re-
spectively. When the C64
powers up with the original |
operation system, the fol- |
lowing PLA inputs are driven |
logic high: LORAM, HIRAM,
EXROM, GAME, CHAREN.

Also shown in Fig. 2 are
switches for controlling the
logic level on the GAME and
EXROM inputs of the expansion
connnector. EXROM is active in
memeory area $8000 - $9FFF
(32,768 - 40,959), GAME in the
next higher 4 Kbyte block,
$A000 - $BFFF (40,960 - 49,151).
The switches for EXROM and
GAME offer four possible logic
configurations:

a) GAME = |; EXROM
b) GAME = ¢; EXROM
c) GAME = |: EXROM
d) GAME = ¢, EXROM =

[I]
n nn

S —

Although not harmful to the C64
hardware, combination b pro-
duces a hang-up, which can
only be ended by altering the
switch configuration and reset-
ting the computer.

Combination a is valid when
the computer is powered up,
while ¢ can be selected with

the aid of switch Sz on the pres-
ent board. An additional switch,
Ss, can be closed following Se,
and enables selecting combi-
nation d. Combination b is im-
possible to select thanks to the
practical switch configuration.

Circuit description

The circuit diagram of the RAM
extension is shown in Fig. 3.
When S is opened, the RAM
module is switched to the write
protect mode, and resistor R
ensures a fixed level at the WE
(write enable) inputs of RAM
chips ICs and IC4, which then
behave as ROMs, since they can
only be read from, not written
to. Gates N3 and Ns-N7 combine
address lines Al3, Al4 and AlS
into a CS (chip select) line for
each of the 8 Kbyte RAMs. Gate
N1 plus switches Sza and Ssa en-
sure the correct set-up times for
read operations in the RAMs,
Parallel combination Rs-Ds
charges the on-board 36 V
NiCd battery {rom the com-
puter’s 5 V supply. When the
computer is off, the battery
supplies the (very low) data
retention current for the CMOS
RAM  chips. Components
C1-R2-D2 prevent dips and tran-
sients on the RAM supply lines
when the computer is switched
off, and the battery takes over. It
should be noted that a dry bat-
tery is preferable over a NiCd
cell when the computer is not

used for periods longer than p
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about a month, because a NiCd
cell inevitably loses its charge
due to its self discharge cur-
rent. Rs is omitted when a dry
battery is used.

Applications

Switched to configuration ¢, the
battery back-up RAM makes it
possible to slightly modify the
resident BASIC interpreter for
individual purposes, copy parts
of it into the RAM/ROM mod-
ule, develop and store new
utilities, or have machine
language programs perma-
nently available. Memory area
32,768 to 40,959 is covered en-
tirely by ICs, and is fully access-
ible to the programmer.
Conlfiguration d selects the full
16 KByte RAM block, which
then takes the place of the
8 KByte Microsoft BASIC ROM
and the internal memory block
in this area. When RESET
switch S« is pressed, the
operating system in the C64
searches for the following
tokenized code starting at
$8004:

$8005 | $8006 | $8007 | $8008

LSW
L C2|CD | 38| %

c3

-

Translated into ASCIL this
stands for CBM80 if the MSB,
D17, is ignored. If this 5-byte
string is found (cold boot), the
CPU jumps to the address
stored in location $8000¢ (L) and
$8001 (H). The 16-bit vector for a
warm start is located in the next
two higher locations, $8002 and
$8003.

Construction

The compact, ready-made
printed circuit board for con-
structing the RAM extension
is a double-sided, but not
through-plated, type, which
holds all the components—
inclusive of the battery and the
switches—and plugs straight
into the C64’s expansion slot.
The track layouts and compo-
nent mounting plan are given in
Fig. 4. Commence the construc-
tion with fitting the resistors,

capacitors, diodes and the wire
link. Note that some compo-
nents, including the IC sockets,
are soldered at both sides of the
PCB to effect through-plating.
At the copper side, all connec-
tions are soldered, at the com-
ponent side only those whose
solder islands are not covered

1 C-64
6NO 1A GND
+5 2B ROMH
+6 3§ JC RESET
iRa aflo Nmi
crRW sffle +2
oot cLock 6 IF A5
ior 7RHH A4
GAME B8Ry a3
EXROM 9 Ik A12
102 10 L an
ROML 11 im A10
8a 12 JIN A9
oMA 13 fiP Aas
07 14§ iR A7
o6 1SS A6
05 164 IT aS
o4 7RJu A4
03 18QJiv A3
02 19w a2
01 20X a1
o0 21y a0
6ND 2212 GND
87082 -1

Fig. 1. Pin assignment on the
expansion port at the rear of
the C64 computer.

by the component overlay. The
2 holes in between Ss and IC2
are through-plated with the aid
of component wire. The minia-
ture switches can be fitted
direct onto the board with the
aid of bits of left over compo-
nent leads. RESET key S« is
a Type Digitast from ITT/
Schadow, and should not pres-
ent problems as to mounting.
The 3.6 V NiCd battery should
be fitted securely to make for a
compact and sturdy extension
module. Finally, plug in the inte-
grated circuits, and the back-up
memory is ready for use.

Note: Always switch off the
computer before inserting or
removing the 16 Kbyte RAM
module. St

36 — Elektor in AEM — Oct. 1987

Table 1 Signal functions on the C64 expansion port:
Pin | Signal Function
1
22 |GND System ground
4
2/3 | +5 V (Vee) Power supply for User Port and Cartridge
devices (450 mA max.)
4 |IRQ Maskable CPU interrupt request line (active low).
5 |R/W CPU output line. Memory read: 1; memory
write: 0.
6 | DOT CLOCK |8.18 MHz dot clock signal from video controller.
7 |i701 Active low outputs for memory control.
11 |ROML
B | ROMH
10 |1/02
8 | GAME Active low inputs for memory control.
9 | EXROM
12 |BA Bus available signal from the VIC-11 controller.
13 | DMA Direct memory access request line,
14 | D7
s Unbuffered 6510 databus.
21 | D@
C |RESET Direct CPU reset line for initialising the computer.
D |NMI Non-maskable CPU interrupt line.
E |92 CPU clock signal.
F |A5
Hat (4 Unbuffered address lines.
Y |A0
zﬂr % 65535 o] SFFFF
SYSTEM
% 61439 [— === % EFFF
SYSTEM
bl k=i ol
.. ColurRAM
eSO -
% 53247 [-—_..._V’_C____. 8 CFFF
RAM
% 4915 f— — = = e 8 BFFF
8k
mic | )
Ica
% 45055 |- — — — — — — — 8 AFFF —/o—; $A000 - $BFFF
% EAME =
£ BASIC LLL:
3
% 40959 p— = o= e — - d 8 9FFF
N 8k
RAM E=XROM
— $3000- ¥
————————— ; 8000 - $9FFF
% 36863 8 8FFF > — H
EXROM L4t
RAM
% 32767 f— = = — = = = 8 7FFF
A
% 819 fm——————— — BIFFF
% 4095 | e — = e 8 OFFF
% 2047 |- = c=oms = — $OTFF
% 1023 (== §SRE_E~ . «=q 8 QIFF
X % 0 80000
870822

Fig. 2. Essentials

of the C64's memory map.




3 —— Fig. 3. Circuit diagram of the
K1 = non-volatile 16 Kbyte RAM
- module.
2 -
esv| o —— —
vl o [y
12
GAME o—!ﬁj 13 © 6
A13
sy T T F ic1 1c2
1
EXAOM| 01> 1 Al ] &
I
AL W _-; ! AtS I | |
: ! : AOE 1iole Parts list
a0 | oY o N6 N7 .
A1 o_»)/(v_ 'y Resistors { £5%):
A2 [ o1— [ 6 o] n
] fe B ‘ ' P
ag| o4 ' ! 1N4148 2;Ry=
L [
as [ oI — i : | ‘ .
as | o7 B T 1 -
w | ode A, /;,. /u 7 28! zslzoﬂ) D2 Capacitor:
a8 | o : 74 : ! cs2 ® ¢s |, Ci1=100n
AS | o4+—— [ 47 C, NC |
oM __ ', A0 10 .
::? o7 17 :‘: ~ ’;:‘: = Semiconductors:
arz| oK — e e E D1;D2 = 1N4148
A13| O—+— 7, A3 Al 21
aa| odH— Y A3 A —7‘A3 1N4148 1C1=74HCT00
3 Ly N a0 1C2=74HCT10
a1s| o R Z As IC3 __AS 6las IC4 &
(IR 7 As A& 23] ¢ 1C3;1C4 =6264 8K x 8 static CMOS
REEES (4 ! 7 AL RAM — A7 _Sla7 RAM RA
RESET| O (N7 A7 M
s 7 so 6260 | A0 2:0u 6264
[ AS —_— A3 A
e .I AR 28 a0 $ 8000 ::t: 25| a10 §A000 Miscellaneous:
v e A e o el N, oy Ss = miniature SPST switch.
, L a1z § OFFF A1z § BFFF r_-p--1| S2;S3= miniature DPDT switch.
1 .. -~
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os| o{6— ! -
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ov| O ‘ l
ov| o z ] L
E
o2 O—L
AW © 5y |
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Fig. 4. The printed circuit
5v R
(£5V ® 87062-3 board for making the RAM
— — module.
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HORN LOADING REVISITED

by R.M. Harris, B.Sc.

Horn loudspeakers provide good low-frequency performance
and high efficiency, but are impractical for many uses because
they are very large. However, R.M. Harris describes a design that
is suitable for use in an ordinary living room.

The weakest link in any hifi |

system is undoubtedly the
acoustical transducer or loud-
speaker. Sound recording tech-
nology is reaching new levels
of precision and noise re-
duction with digital recording
and compact discs. Amplifiers
can be perfected to almost any
degree, if the price is right, with
hitherto unheard of purity in
terms of harmonic distortion
and intermodulation products.
In other words, it is possible to
reproduce sound faithfully from
DC to RF, but only in terms of
electrical signals. For, while
electronic  technology has
passed from thermionic valves
through discrete transistors to
integrated circuits, the loud-
speaker has hardly changed in
its essentials since its invention
in 1925*,

Since middle- and high-fre-
quency propagation is charac-
terized by small-amplitude
sound waves, which eases most
engineering problems, this
article is confined to the prob-
lem of obtaining good, clean
low-frequency sound repro-
duction.

Two physical principles ac-
count for most of the engineer-
ing difficulties at low fre-
quencies. The first is that for a
plane propagating sound wave
the pressure, p, and particle

velocity, u, are related in terms |

of the specific acoustic im-
pedance of the medium (air):

plu=2o0 ]

where

Zo=g0C 2]
in which go is the density of the
medium and c is the velocity of
sound in the medium.

At a point in space, the instan-
taneous particle displacement,
y, of a sinusoidal sound wave of
amplitude a and frequency fHz,
is given by

1

1
L i3
|
Rq P
y Mmp
C
UPT Tuc é 34
€g
Generator Bl : 1 Acoustic
(amplitier) Transducer (mobility) load
$
S
U
Sp 4——°> So
v Pl
v
Diaphragm Velocity, Uy
(Force: Fo , 87151-2
Velocily: Uo)
y=asin2nft [3] | For a given sound pressure

and the instantaneous velocity

1S

ur=dy/dt=2nafcos2nft

(4

and the maximum velocity is

u=2nfa
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(8]

level—-SPL—of p, the amplitude
is given by

a=u/2nf (6]

=Zop/2nf (7

Both (6] and [7] simply state that

the amplitude increases as the
frequency decreases.

The second principle is that at
low frequencies the wavelength
in air is much larger than the di-
mensions of the sound source.
This results in the radiation of
spherical wave fronts from what
is, in effect, a point source, The
specific acoustic impedance,
Zs, is not the same for diverging
waves, as given by the general
formula

Zs =

oo

_0oCKI_ gno_aretan kr

(8]
Vl+kr

where r is the radial distance
from the point source, and
k=2n/A.

When kr>>1 (r>>1/2n), the
magnitude of Zs approaches
the value for a plane wave (gec)
with v in phase with p. For k2 =
1, Zs goes to zero and u tends to
be in phase quadrature with p.
The real part of Zs (which is
generally complex) falls to zero
as r%, which means that the
mismatch between the trans-
ducer and the medium de-
grades in direct proportion to
the square of the wavelength.
The corollary is that the
speaker cone has to execute
larger movements to maintain a
constant SPL at lower fre-
quencies if Zs remains constant,
If, however, Zs (and in particular
the real part of Zs) falls at lower
frequencies, the situation is ex-
acerbated. So, all effects in-
cluded, the cone amplitude
needs to vary as /3 or as -3,
The foregoing general analysis
clinches the central problem of
designing for efficient bass re-
production. Large amplitudes
are deprecated for moving-coil
driver units: they introduce not
only mechanical difficulties,
but also distortion. It has been
stated (Ref. 1) that any move-
ment of the cone entails some
distortion: the more it moves,



the worse the distortion. Unfor-
tunately, the ear is adept at
sensing very low levels of dis-
tortion, especially intermodu-
lation distortion.

The concept of transforming
electrical energy into acoustic
energy introduces ideas of im-
pedance matching and trans-
ducers. Without going into the
intricacies of acoustics theory,
the following simplified treat-
ment of the method of “elec-
trical analogy’’ may be helpful.
The complete sound repro-
duction system from amplifier
to air can be represented by an
electrical equivalent circuit—
see Fig.la. The constant-volt-
age generator has an internal
resistance, Rg, which is typi-
cally 0.2Q for modern ampli-
fiers. The voice coil of the
driver unit contributes induct-
ance, I, and pure resistance, R.
The essential function of the
driver unit is that of energy
transducer, which can be rep-
resented as a transformer witha
turns ratio of Bl:l. The primary
current, Ip, gives rise to a force
fp which, as it were, flows in the
secondary circuit. The voltage
induced back across the pri-
mary, Vp, reflects the velocity,
uc, of the voice coil. Thus,
Ip=fc/Bl and Vp=Blllc.

The primary impedance, 2, is
related to the secondary im-
pedance, 22, as follows

Zyv=Vpllp

and

Za=uclfe

so that

Zv=(BIyZ: [9)

The term Bl is the
magnetomotive force factor,
which is measured in tesla per
metre (T m-").
Note that in the secondary cir-
cuit impedance is the inverse of
the better known mechanical
analogue where voltage cor-
responds to force and current
to velocity. In the present
system, known as the mobility
system (Ref. 2), inertia becomes
a shunt capacitance and spring
resistance becomes a shunt in-
ductance. Hence, the moving
mass of the speaker is
represented by capacitance
Mnmp, while the stiffness of the
suspension and any enclosed
volume (eg. in infinite baffle
designs) of air are represented
jointly by inductance Cums. The
acoustic load is represented by
A, the acoustic mobility, which
is the reciprocal of acoustic im-
pedance.
For maximum energy transfer,
the blocking effects of the
mechanical inertia and stiffness
have to be minimized. In the

mobility system, this amounts to
reducing the magnitude of 8—-a

(particularly the real part)
below the shunt admittances of
Mwmp and Cwms. Then, B-a will
predominate in the secondary
load.

The accompanying step is to re-
duce the size of the primary
series impedances as reflected
in the secondary—see Fig. lb.
At low frequencies, L may be
disregarded. Considering the
difficulty of achieving large
enough values of acoustic im-
pedance (ie, low enough
values of acoustic mobility,
R-4), every effort has to be
made to reduce the moving
mass and stiffness of the sus-
pension. Furthermore, B/ needs
to be maximized to minimize
the dissipative effect of Re. The
closed cabinet or infinite baffle

design reduces stiffness by the
use of a large enclosed volume,
increases Za by the use of a
large cone, and then fails to re-
duce the moving mass (which
includes a cylinder of air in
front of the cone that is about a
third of the cone radius deep).
Such designs seldom achieve
energy efficiencies much
above 4%, in spite of decades of
research.

The horn as an
acoustical
transformer

For a sound wave propagating
along an exponential horn, the
particle velocity and pressure
vary in proportion to the
diameter of the horn. The

specific acoustic impedance p

3

Real component

\N Imaginary component
N\ (inductive reactance)
~

~—

Frequency ——p
871513

Oct. 1987 — Elektor in AEM — 39




therefore remains constant. On
the other hand, the acoustic im-
pedance is defined as the
pressure divided by the flow
(=velocity times cross-sec-
tional area). So, in the exponen-
tial horn, acoustic impedance
varies inversely as the cross-
sectional area. The horn trans-
forms a small flow at high
pressure in the throat to a large
flow at low pressure in the
mouth. Conventionally, the horn
is driven by a diaphragm (eg.,
the cone of a loudspeaker) of
larger cross-sectional area, Sp,
than that of the throat, St, as
shown in Fig. 2. The force, Fp,
acting on the diaphragm is
related to the pressure, pr, in
the throat by:

Fp=SopT (10]
Also,
up=urSt/Sp {1]

where up is the velocity of the
diaphragm and ur is the par-
ticle velocity in the throat.

The mechanical impedance,
Zm, is defined as force per unit
velocity. So, for the diaphragm,

Zm=Folup
=(Sp*p1)/(STuT)
=(Sp2/STXpo/ Uo) {12]

where po and uo are the
pressure and velocity respect-
ively in the mouth of the horn.
For a horn of sufficient dimen-
sions, the coupling to the out-
side world becomes 100% and
the specific acoustic im-
pedance at the throat ap-
proaches goc. Strictly, this is
true only for an infinite horn,
but for practical purposes a
horn of which the cir-
cumference of its mouth equals
the wavelength of the lowest
frequency to be propagated is
adequate. Under these con-
ditions, the mechanical im-
pedance becomes

ZM=goc(SD?/ST) {13]

To equal this value of Zm, an in-
finite baffle design would re-
quire a cone diameter of A/n,
where 1 is the wavelength. At
40 Hz, A1=8.28 m, resulting in an
impractical cone of more than
2.5 m in diameter.

The most serious restriction
relating to low-frequency appli-
cations of horns is the cut-off

Air chamber

Diaphragm 871514
lsT | A 2
p_c Real 7C

2
o~ Imaginary o<
RN
N
\\\~ |
0+— S ——
1 2 5 10

Relative lrequency f/ 'L

871515

frequency, ., below which
sound will not propagate. If the
cross-sectional area of the horn
varies with the distance, x,
along the horn as

Sx=Srexp(mx) {14]

the parameter m, expressed in
m™, is called the flare constant.
The low-frequency cut-off is
given by

fo=mc/4n (15]

For instance, if m=0.3646 m™,
fu=40 Hz.

For an infinite exponential horn,
the real part of the throat im-
pedance falls abruptly to zero at
the cutoff frequency—see
Fig. 3. The imaginary (reactive)
part rises t0 a maximum at fi
and then falls asymptotically to
zero. Above fi it resembles a
mirror image of normal
capacitive reactance, which is
the reason that it is often called
negative capacitance reac-

P
-
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tance. It also indicates the way
to compensate it, namely by the
series connection of a positive
capacitive reactance of the
same magnitude. In acoustics
terms, this amounts to placing a
compliant volume of air behind
the diaphragm, enclosed in an
airtight chamber—see Fig. 4.
Note that this action is not in any
way a frequency-selective tun-
ing operation: in principle, it is
rather a broad-band reactance
annulling process.

The volume of the air chamber
is calculated by multiplying the
throat area, St, by the length in
which the hom doubles its
cross-sectional area, and then
by 2.9. Typically, this volume is
small compared with the en-
closed volumes required for in-
finite baffie designs.

For finite homns, the throat-
impedance curves exhibit a
degree of periodicity, with the
depth of the oscillations in-
creasing as the horn is made
shorter and thinner. Fig.5
shows the behaviour of the real
and imaginary parts of the
throat impedance, computed
by Olson, for a horn with a
mouth circumference of 0.714,
where A is the wavelength at
the cut-off frequency. Once the
flare constant and the size of the
mouth have been decided, the
length of the hormn depends
only on the size of the throat.
Often, the desirable length is
quite impractical at low fre-
quencies.

Practical constraints

Ideally, the hom would possess
a wide mouth, say, 8.3 m cir-
cumference for good matching
to the room at 40 Hz: this would
entail a length of around 5 m.
Some design compromise is
clearly indicated if horn-loaded
enclosures are to be adopted
for semi-fixed or even portable
applications. A number of ac-
tions can be taken to ease the
dimensional limitations. The
best-known of these is to fold
the horn back onto itself once
or twice to make a more com-
pact, box-shaped structure.
Less well-known, perhaps, is
the method used by Lee in his
catenoid design (Ref. 3), or that
of PW. Klipsch, in which the
mouth of the horn is made to il-
luminate the room from one of
its corners.

The effectiveness of the Klipsch
method can be understood by
considering the fact that plac-

ing a sound source close to a
solid plane produces an in-
phase image behind the plane.
Similarly, a source located near
the intersection of two planes
gives rise to two images, and
near a corner of a rectangular
box three in-phase images ac-
company the source. The effect
of placing the mouth of a horn
near a corner is to quadruple
the effective mouth area, which
very usefully relaxes the earlier
stated conditions on mouth cir-
cumference: it halves the cir-
cumference.

The klipschorn

PW. Klipsch described a Low
Frequency Horn of Small Di-
mensions (Ref. 4) in 1941. His ex-
perimental work was cut short
by the Second World War, but
provided enough data to estab-
lish the final design with con-
fidence. It included all the
design  improvements de-
scribed in the foregoing sec-
tion in an ingeniously designed
cabinet pictured in Fig. 6.

The design cleverly conceals a
doubly split reflex hormn of over
1.5 m in length, and makes use
of the room walls for two sides
of the horn. The mouth of the
horm is formed by two rec-
tangular, vertical slots (includ-
ing the contiguous images in
the walls and floor) which make
a phased array that helps to
beam sound in the horizontal
plane, and at the same time in-
creases the specific acoustic

impedance.
I shall not repeat or even sum-
marize  Klipsch's  detailed

analysis, but rather assume his
measured results and apply
them to the present project,
which consists of a klipschorn
enclosure and a Richard Allen
CGI2 driver unit. Klipsch used
a mains energized Jensen 12,
12-inch driver, which enabled
some acoustical measurements
to be made via the voice coil
terminals simply by switching
on or off the magnetic field. The
wedge-shaped air chamber has
a volume of 641 of which 981
were taken up by the driver
unit.

The chamber, by virtue of its
pyramidal shape, was free of
mid-range resonances and re-
quired no damping (which
would reduce efficiency in any

case).
The piston diameter of the cone
(10.5in) gave an area

Sp=0.0558 m?, which was re-
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duced to 0.0322 m? at the en-
trance to the throat to give a
ratio Sp/St=1.73 in Eq. [11). This
was found to be too large at the
lowest frequencies, and so a
"rubber throat' was devised to
give an effective throat area of
0.0644 m? at 40 Hz, reducing to
0.0322 m? at 100 Hz. The "rub-
ber throat” was brought about
by making the first section of
the multi-flared horn cut off at
100 Hz, and the rest of the horn
at 40 Hz.

The throat opened into a split
horn with symmetrical channels
pointing up and down for the

100 Hz cut-off section. The two
channels folded around the top
and bottom of the air chamber,
constricting in the lateral di-
mension, but flaring in the
vertical.

The 40 Hz cut-off flare constant
was approximately maintained
with the aid of a succession of
short linear flares for ease of
construction.

The sharp comer of the room
was hidden by a fillet plate
which deflected the now
merged sound from upper and
lower channels. sideways be-

tween cabinet sides'and walls. p
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This time, the horn was split
laterally and symmetrically if
the cabinet was placed cor-
rectly. Fig. 7 shows the multi-
flared profile, where the natural
logarithm of the cross-sectional
area has been plotted against
channel distance.

Calculated
performance with a
Richard Allen CG12
driver

Klipsch measured the acoustic
impedance, Zr, of the horn
channel with and without the
air chamber (which was exter-
nal in his prototype). The air
chamber certainly brought
down the peaky reactive part of
the impedance: the result, with
chamber, is plotted in Fig. 8.

More familiar to electronics
engineers will be the Argand
diagram in Fig. 9, where the
measured acoustic impedance
has been converted into its
reciprocal, 27, "'mobility ohms"
as suited to the secondary cir-
cuit of Fig.lb. The value of
Re/(BIY has also been plotted
for the CGIl2, where Re=6.5Q
and B/=13.7 T m"'. Maximum
power is produced from a
constant-voltage generator
when Z2r equals Re/(B/R, and
energy efficiency is just 50%.

The degree of mismatch be-
tween Zr and Re/(BI} cor-
responds to acoustical power
loss. If Zr exceeds Re/(BIy?, ef-
ficiency does, indeed, rise, but
not enough to compensate the
drop in load current. If 2r is

less than Re/(BI?, efficiency
falls rapidly, with more power
being dissipated in the voice
coil’s ohmic resistance.

The other parameters for the
Richard Allen CGI2, ie., mov-
ing mass and spring constant,
were inserted into the complete
electrical network and the
equations for acoustical power
were solved with the aid of a
personal TI-55-1 programmable
calculator. The resulting fre-
quency response for a 10V
r.ms. excitation has been plot-
ted in Fig.10. The maximum
predicted output of 5§ W may be
compared with the 12.3 W that
would be developed in an
eight-ohm resistance. The 10 V
rms. corresponds to a 12W
personal amplifier: the audible
effect for bass guitar and con-
cert music is atypical of a
domestic 12W system. The
author can credit Klipsch's
claim to have achieved a ten-
fold increase in loudspeaker ef-
ficiency over infinite Dbaffle
types. For comparison, Fig. 10
also shows the calculated per-
formance of another driver unit
(4 ohm), whose B/ factor was
much lower at 3.35 T m"'. The
lower excitation voltage of 4 V
rms. would not develop more
than § W, but the point to notice
is the much more peaky
response, showing that the
reflected voicecoil resistance
has not been located centrally
on the Argand diagram in
Fig.9. The klipschorn is
capable of handling up to
100 W with less than 1%
second-harmonic distortion at
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I 40 Hz (which is mainly due to
non-linearity of the air in the

throat region (Ref. 5).

The roll-off below 60 Hz looks

at first like an admission of

Fig. 10, and Klipsch's own
prediction for his Jensen 124, is
based on measurements made
on a prototype design. When
Klipsch evaluated the final

failure, but remember that | cabinet design, he found that
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the whole characteristic had
shifted fortuitously downwards
in frequency, so justifying his
claimed “smooth response
from 40 Hz to 400 Hz". A cross-
over is indicated at 400 Hz to a
conventional mid-range and
tweeter unit: both could be
horn-loaded, of course.

Construction

Before tackling this daunting
task, the author made two scale
models, a 1:8 in cardboard, fol-
lowed by a 1:3.6 in 3-ply. The
working model exhibited a roll-
off below 180 Hz, which scaled
down to 50 Hz for the full-sized
unit. The intrinsically self-
bracing structure indicated
relatively thin panelling. For
cheapness (but not light
weight!), half-inch, high-density
chip board was used, costing
less than £9.00 in all. The truss
and some fillets were made in
marine 9-ply, while blocking,
corner fillets, air seals, and so
on were made out of oddments
of hardwood and deal.

Joints were glued and screwed
except for the access door—
one large side panel—which
was secured with 14 wood
screws. This was necessary for
fitting (retrospectively) the
CGl2 and for possible main-
tenance. With the door off, the
top and bottom fillets would
have been precariously unsup-
ported, were it not for centre-
line fins, which were the
author’s distinctive (cf. Jecklin,
Ref. 6) modification to Klipsch's
constructional ~ designs—see
Fig. 1], 12, and 13, as well as the
accompanying photographs.
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ACTIVE PHASE-LINEAR
CROSS-OVER NETWORK

The ideal cross-over network is free of phase-shift, resulting in
optimum pulse performance and radiation pattern. Although the
ideal is not yet within reach, the work of Stanley Lipshitz and
John Vanderkooy enables it to be approached very closely.

The most serious problem with
ordinary cross-over filters is
best illustrated with reference
to a two-way system. This con-
sists of a low-pass and a high-
pass filter. One of the proper-
ties of a low-pass section is that
it causes a time-delay of the
signal. A high-pass filter on the
other hand causes an acceler-
ation of the signal. These ac-
tions result in a number of
complications at the cross-over
point:

(a) the signals from the two sec-
tions partially cancel one
another;

(b) the strongly varying phase
shift between the two sig-
nals adversely affects the
radiation efficiency of the
overall system;

(c) the radiation pattern
becomes frequency depen-
dent.

Some years ago, Stanley Lipshitz
and John Vanderkooy pub-
lished a series of papers (- 2 %)
that have laid the foundation of
the so-called phase-linear
cross-over network.

Basically, the phase-linear net-
work uses a low-pass section
that also provides a high-pass
characteristic with the aid of a
time-delay and subtraction cir-
cuit. True, the time-delay is not
constant over the entire fre-
quency range, but it varies only
slowly; moreover, there are no
phase differences between the
two output signals, even near
the cross-over frequency.

A block schematic of a two-way,
as well as a three-way, system
based on the work of Lipshitz
and Vanderkooy is shown in
Fig. 1. It should be emphasized
that the time-delay is an essen-
tial facet of the design. There
are filters that make use of the
subtraction method only, but
these do not exhibit phase
linearity. p»

a) 2 -way

b)

3 -way

—

Fig. 1. Basic phase-iinear filter:
{a) two-way, and (b) three-way.

Fig. 2. Vertical radiation
pattern: {(a} of system with
conventional network, and (b)
of system with phase-linear
network.

41M order
T /
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41h order
T4
4N order
2
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listener
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Fig. 3. Amplitude vs frequency characteristic of a three-way phase-linear network.
A customary fourth-order low- | low-pass filter. Summing the | v circuit simulates the time | pattern of the phase-linear

pass filter in the upper branch
provides the normal low-pass
performance. The delay, 1, is
designed such that it has
exactly the same phase behav-
iour as the low-pass section,
and functions as an all-pass sec-
tion. When then the output
signal of the low-pass section is
subtracted from the delayed
signal, the result is a high-pass
characteristic that has the same
phase behaviour as that of the

two signals results in a perfectly
straight line.

The set-up of a three-way sys-
tem—see Fig.lb—is a little
more complicated, because an
additional low-pass section has
to be provided in the centre
limb to obtain a band-pass
characteristic for the middle
frequency loudspeaker. This
additional section must be com-
pensated by a second delay, 12.
Thus, in a three-way system, the

delay of the usual bass filter,
while the 12 delay simulates the
delay of the low-pass filter in
the middle-frequency section.
The vertical radiation pattern
{polar response) of a conven-
tional loudspeaker system is
shown in Fig. 2a. The disper-
sion is fairly small in the region
where both speakers provide a
signal. The spread also varies
with frequency, which causes
the lobe to either tilt or sag. The

system in Fig.2b shows that
the lobe is much broader and
points forward at all fre-
quencies. In all this it is as-
sumed that the acoustic centres
of the loudspeakers lie on a ver-
tical line, otherwise the pattern
deteriorates.

A practical network
In a practical network, it is not

possible (at least with an ac- p

4

[ waoor
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T
139
C&' + .
I CL
Two-

A12, A1) = IC2 = TLOT2
A1, A10 = IC3 = T4 072
Al = IC4 = TL D71

. A% ®IC5 = TLO?2

. A8 = IC6 2 TLO72
=ICT = TLO72
A§ x1C8= TLO7Z

I gi:ﬂ‘:;‘u: = a8 text

Fig. 4. Circuit diagram of the phase-linear network.
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ceptable number of compo-
nents) to simulate any phase
behaviour with the aid of a
delay circuit.

All-pass networks have some in-
teresting properties:

(a) they cause a phase shift, but
no signal attenuation over a
given frequency range;

(b) the phase shift caused by
them is twice as large as that
caused by a filter of the
same order.

From this, it is evident that the
low-pass section should be an
even-order type, ie., second-,
fourth- or sixth-order. In the
present network fourth-order
filters are used, since these
give a sufficiently steep roll-off
and do not unnecessarily com-
plicate the circuit.

Like all fourth-order networks,
the present consists of a cas-
cade of two second-order fil-
ters. For the present purposes,
these should be identical to en-
sure that the phase behaviour of
the all-pass network will be the
same as that of the filter.

It was found that the Linkwitz-
Riley (Squared Butterworth)
filter is eminently suitable for
the present network, because it
allows a fairly simple all-pass to
be designed with only two
opamps. The resulting circuit
has exactly the same phase
behaviour as a fourth-order
Linkwitz low-pass filter. Note
that the cross-over frequencies
are —6dB points (as in all
Linkwitz filters), since there is
no phase shift between the two
channels. The relative ampli-
tude vs frequency character-
istic is given in Fig. 3, while the
three photographs illustrate the
typical performance of the net-
work. The photographs show
the output voltage at the low-
and middle-frequency ter-
minals (a) slightly below the
cross-over point, (b) at the
cross-over point, and (c) slightly
above the cross-over point. No
phase differences between the
two signals are discernible
anywhere.

Circuit description

In the circuit diagram of Fig. 4,
opamp A is used as a buffer
between the input signal and
the filter proper. If necessary,
the input signal may be attenu-
ated by Pi; the total amplifi-
cation of the network is unity.
The low-pass filter is con-

structed around A: and As,
while the associated all-pass
filter is based on As and As. The
attenuation due to band-pass
filter A¢ is compensated by Ar.
The low-pass section for the
middle frequencies consists of
As and As. Here, two identical
all-pass filters are required, and
these are formed by As-As in
the low section and by An-A:2
in the high section. That com-
pletes the low-pass filter.
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For the middle-frequency sec-
tion, the output signal of As
must be subtracted from that of
A,, which is effected by An.
Finally, the output signal of As is
subtracted once more from that
of Az, which is done by Ais.
That completes the high-pass
function.

The three outputs of the net-
work are taken to preset poten-
tiometers that enable matching

Parts list

Resistors:

Rs;R2=1K5)

Rs to Re; Rss to Riz; R2s to Ras;
R31 to Ras =22K5F

R1o to R1e; R1s 10 R2z2; R27 to Rao;
R34 to Ra1=10KF

Py =47KJ cermet preset

Pz to Pa=25KJ cermet preset

Capacitors:

C1 =140 plastic film

Cz to Cs=22n ceramic

Cs;Cr=1000y; 25 V electrolytic

Cs;C9;Caa to Caz="100n ceramic

Cro to Cy2=10y; 25 V electrolytic

C13 1o C19;C21;C22=10n; 2.5%
polypropylene

C19;C20;C23 to C3o=1n0; 2.5%
polypropylene

Ca1 =22 plastic fitm

Ca2;C13=470n plastic film

Semiconductors:

D1 to Ds =1N4001

T+=BD139

T2=BD140

1Cy =LM325

IC2;1C3;ICs 10 ICa=TLO72;
NEBS32; LF353; LM8&33, OP215

ICa=TLO71; NEBS534; LF356;
OP27; OP15

each of them to the efficiency of
the associated loudspeaker.
The quality of the power supply
matches that of the cross-over
network itself. Circuit ICs is a
voltage regulator, which, in
conjunction with two external
series transistors, provides sym-
metrical  output  voltages.
Diodes Ds and Ds ensure that
the regulator is not damaged at
switch-off.



Construction

The network is most con-
veniently constructed on the
ready-made PCB Type 87109
shown in Fig. 5. The values of
the components given in the
parts list pertain to cross-over
frequencies of 500 Hz and
5,000 Hz. Different frequencies
may be calculated with the aid
of the Linkwitz formulas in Ref.
4,

In several places, capacitors are
shown in parallel and resistors
in series: this is done to enable
the use of as many components
of the same value as possible.
As usual, the choice of capaci-
tors is determined mainly by
their loss factor and cost, which

90

This test oscillator is useful to
ensure optimum operation of
RF amplifier stages designed to
work on the short-wave bands.
Based on two crystal oscilators,
it provides considerable output
power (10 to 100 mW) to enable
measuring intermodulation
characteristics of high level and
RF power stages. The quartz
crystals used here not only
serve as the frequency deter-
mining elements (2..20 MHz),
but also as output filters to pre-
vent one generated signal
being lost in the other oscil-
lator. With this in mind, tapped
inductors L1 and L2 ensure
freedom of mutual interference
when the oscillator is used
for frequencies higher than
10 MHz. Both inductors are
wound as 12 turns of enamelled
copper wire with a centre tap,
on either a small balun or a
suitably rated core with an air

normally results in plastic film
types.

It should be noted that each
PCB has its own regulator IC:
this is convenient where the
network is fitted in the loud-
speaker enclosure.

The impedance at the network
outputs, depending on the pos-
ition of the presets, has a maxi-
mum value of 12 kilohm. Since
this may be on the high side for
certain output stages, the value
of the presets may be reduced
to 5 kilohm, which results in a
maximum output impedance of
2.5 kilohm. Where this is done,
the value of Cs+ should be in-
creased to 4u7. A useful rule of
thumb is that the input im-

gap. Outputs of equal ampli-
tude can be obtained by ad-
justing P1.

The test oscillator consumes
about 250 mA from a 60 V
supply. This means that both
transistors should be fitted with
a heat-sink, and that chokes L3
and L4 should be capable of
carrying about 150 mA. B

pedance of the output stage
must be at least ten times as
large as the output impedance
of the network.

The PCB may be used to con-
struct a two-way network, in
which case the following com-
ponents are omitted: 1C:; ICs;
ICs; R7 to Ris; Ra3 to Ras; Rat to
Ra1; Cie; Cao; Ca3 to Cao; Caz; Pa
Furthermore, a wire link should
be fitted between pin | of As
and another between pin 7 of
Az and Ci2
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Headphone amplifier

The Parts list should be amended as
follows: Re=2R7.

Printed Resistors

The unit of resistivity is Qmm?/m, not

Q/mm?/m.
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'RETAIL ROUNDUI
Rack mount
cabinefts from
David Reid

David Reid Electronics are stocking the range of quality
rack mount cabinets from Altronic. Included in the range
is the innovative “high energy” rack case in which the side
panels are constructed from specially extruded heatsink sec-
tions.

This chassis would be ideal

Sy AR Y O

-y il
= L

Altronics’ new headquarters is located at 174 Roe, Perth,
right on the edge of Perth’s central business district, across
the railway line from the Entertainment Centre. It houses
their retail store, warehouse and administrative operations
and features off-street customer parking. The building is
all-white with prominent columns at the front, giving rise to

for high power amplifiers or big
power supplies. Each heatsink
will accommodate an audio out-
put stage of approximately 120
W with normal efficiency and
dissipation.

The design of the “high
energy” rack case also allows
the straightforward mounting of
computer type fans inside the
back panel, adjacent to each
heatsink. This will provide
adequate cooling for very high
power equipment.

Also in the Altronic range
available from David Reid are
the one-unit (44 mm) and two-
unit (88 mm) rack boxes. These
are available with either black
anodised or natural finish
aluminium front panels and
importantly, conform to the
International rack sizing stan-
dard.

The “high energy” rack case
retails for $89.00 which is very
appealing considering the price
some places charge just for heat-
sinks similar to those incorpo-
rated in the design. The one unit
rack case costs $59.95 and the
two unit model costs $69.95.

If you are contemplating
building some high power gear
and are looking for a profes-
sional finish and efficient stack-
ing method, call in at David
Reid Electronics, 127 York
Street, Sydney and take alook at
the Altronic range of rack mount
cabinets.

Super feedthrough

1l Electronic Components

of Melbourne have availa-

ble some gold plated, stud

mount, 1000 pF (1n) feed-

through capacitors from the

respected British manufactur-
ers, Cambion.

These capacitors are ideal for

passing signals or voltages in

and out of “RF tight” enclo-
sures. The capacitor can be
mounted through a suitable
panel and secured in place with
the plated nut and lock washer.
This mounting style is espe-
cially useful for feeding power
to externally mounted preamps
and lend an appearance of real
quality to any RF project.

Although All Electronic Com-
ponents has good stocks of the
capacitors, this is a one-time
offer at the special price of $4.50
each. If you would like the best
available feedthroughs for that
“special” project, contact: All
Electronic Components, 118-
122 Lonsdale Street, Melbourne
3000, Vic. Telephone (03)662
3506.

All Electronic components
also carry a comprehensive
range of passive components,
power devices, semiconduc-
tors, inductors and valves. Mail
orders are welcomed, just write
to the address above.

High quality, high
value electrolytics

aycar Electronics has stocks

of genuine Roederstein brand
electrolytic capacitors. These
are long life, high ripple current,
etched electrode types fitted
with screw terminals.

These prime quality compo-
nents are ideal for power
supplies in high performance
amplifiers and other applica-
tions when only the “best” will
do.

The capacitors are 6800 uF/63
V and measure 50 mm diameter
and 80 mm high. Termination is
by 5 mm screws and the
capacitors conform electrically
to the DIN 41332 standard. Toler-
ance is~10% to +50%.

See your nearest Jaycar store
ordealer for more information.
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its local nickname of the “Taj Mahal”.

Dual JFETs for the
6000 amp.

C onstructors seeking
supplies of the NTE461
dual JFET specified for use in
the input stage of the AEM6000
Ultra-Fidelity Power Amp can
source them from a Melbourne
firm.

Stewart Electronic Compo-
nents in the southeast suburb of

Huntingdale are the importers
and they maintain stocks which
can be purchased in “‘one-offs”
over the counter.

Stewart Electronic Compo-
nents’ store is located at 44 Staf-
ford St, Huntingdale 3166.
Interstate residents can write to
PO Box 281, Oakleigh 3166.
Phone enquiries on (03)543
3733.

PROJECT BUYERS GUIDE

This month's feature project, the AEM3506 Satellite Data Decoder,
employs components which are generally readily obtainable. Kits
are being stocked by Jaycar (stores in Sydney, Brisbane and Mel-
bourne) and one or two other suppliers may kit-up for it shortly, we
believe. The XR211 is widely available from many electronics retail-
ers, but the MAX231, less so. If youre assembling the project compo-
nents yourself, try Geoff Wood Electronics in Sydney for the ICs, or
Force Electronics in Adelaide. Jaycar carries the XR2211 as a stock
line and we understand they may make the MAX231 a stock line,
also. Printed circuit boards should shortly become available through
All Electronic Components in Melbourne and Force Electronics in
Adelaide.

The Star Project this month is from Dick Smith Electronics who will
be stocking both full kits and “short form" kits, the latter being easier
on the personal cash flow. Just order a short form kit through your
local Dick Smith store and pick it up when it comes in a week or so
later.

The 6006 Servo-Feedback Adaptor uses off-the-shelf compo-
nents so you should have no trouble sourcing parts. Printed circuit
boards, as for the AEM3506, should shortly become available
through All Electronic Components in Melbourne and Force Elec-
tronics in Adelaide.

For those seeking to build the C64 Battery Backed RAM from this
month’s Elektor section, components will be easy to source as the
6264 RAM chips are quite common in most electronics retailers’
inventories. For least power consumption, 74HCTO0 gates are
recommended, though not essential. Geoff Wood Electronics car-
ries a range of HCT ICs.

The pc-mount 3.6 V Nicad battery is available from a few sources,
but you'll need to shop around a bit to find a retailer who has one on
the shelf. A variety of package styles may be accommodated on the
board. RS Components stock one, cat. no. 591-477.

The Active Crossover should present few difficulties in component
sourcing. The semiconductors are generally widely available, but
you'll have to try some specialist retailers for the 2.5% capacitors —
see Geoff Wood Electronics in Sydney or Stewart Electronic Compo-
nents in Melbourne. Adelaide readers should try their nearest Foroe
Electronics store, or Protronics.




BUILD-IT-YOURSELF =
‘AT GOMPUTER! =

At lastl The perfect opportunity for the hobbyist to build the perfect computer. ..
Perfect because it has in it what YOU want! All the features of the “AT” - blinding
speed, high expandability, and so on - but you put it together yourself - and $avel

There’s more: each board or module comes with a full 12 month warranty PLUS
individual, professionally prepared manuals - no Jinglish to decipher!

And best of all, you don’t have to buy it in one hit: add what you want, when you
want it (and when the pocket allows it!) f ‘

Look at the features:

SUPERB QUALITY HINGED CASE '
“Baby AT" case in heavy gauge steel, heavily covered in damage-resistant bone crinkle ;”

finish. The lid is hinged and locks up for instant internal access - no more undoing screws!
Large enough for expansion - but features a footprint of just 430mm square! Cat x-1005 m

ONLY $175

200W POWER SUPPLY [ .

Completely pre-assembled - even to the on/off switch and input sockets! Simply
slots into place in cutouts provided in case. Heavily plated stee! case for minimum RFI
with integral whisper-quiet fan. 200W capacity is ready for . . . anything! Catx-1010

ONLY $275

“BABY AT” MOTHERBOARD

Again, completely pre-assembled. No risk of dry joints -

you just connect appropriate cables (as described in
detailed manual included). On-board capacity for 1Mb

RAM and 7 slots for expansion in true “AT"” format.

Offers 6, 8, 10 & 12MHz speed (switch & software selectable)
giving outstanding software compatability PLUS blinding
speed when you need it, and time & date memory with
battery back-up. Cat x-1000 JUST $995

— e —

PLUG-IN CARDS

etc etc. Choose the one that suits your requirements -
and remember, you can always upgrade later!

CGA plus Parallel Printer Card Cat X-2010 $129

MGA plus Parallel Printer Card Cat X-8141 $149

EGA Card with Hercules compatability Cat X-2013 $399
Serial/Parallel/Game Card Cat X-2012 $139

DISK CONTROLLERS

Your choice of hard/floppy or floppy disk controller card: choose
the one that suits your needs best. Both plug in to motherboard.

Floppy Controller (up to 4 1.2Mb or 360Kb) Cat X-2014 $129

Hard/Floppy Controller (2 of each) Cat X-2008 $399 :
oo o WHERE ELSE BU
Also include appropriate cables. ) I

1.2Mb Floppy Disk Drive catx.2014 $269
20Mb Hard Disk Drive Cat x-2201 $795

(Other higher capacity Hard Disks available if required) Kg SMI I H
" KEYBOARDS

Two types available:
84 Keys with top quality “Alps” keyswitches Cat X-3820 $129.00

101 Keys - with numeric keypad Cat X-3821 $149.00

PTY LTD DSEB450/RT1087




Computerized
Weather Station

From the most respected kit builders
in the world, comes the most
advanced computer weather station!
Features digital clock/4 year calendar,
4 digit accuracy, barometer,
thermometer, wind vector, memory

and more! ONLY 5999

Cat G-2000

Stay one step ahead! Metric time isn't
far away so you'd better get used to it
now. This brilliant kit gives highly
accurate time with a large LED display.
That's right!... a metric day is only ten

metric hours long. 55995

Optical Motion
Detector

Perfect as part of your alarm
system or as a door minder etc.
An optical IC detects movement by
changes in light level. Self
contained and
battery
operated!

Cat K-2721

52995

OUr-
elf

0 it |Heathkic

Robotics Trainer!

Build yourself the most advanced robot kit
available! With Hero Jr you'll get first hand
experience in the fascinating world of
robots. He's used as a trainer in many
institutions around the world. Program Hero
with his own keypad or with your home
computer. He'll remember dates, wake you
in the morning, he can even be linked to
your security system! catg-100s

‘4395

RF Generator

Ultrasonic
Cleaning Bath!

Hobbyist or technician you won't find
better quality! Modulated and
unmodulated signals from 310kHz to
110Mhz with calibrated harmonics to
220MHz. Cat G-4005

*4199

Ideal for jewellery, coins, components...
almost anything! Cleans ultrasonically
— without rubbing or scratching.
150mm x 100mm tray. Uses ordinary
soap or softener. Cat G-2010

5299 Needs external

110V transformer N

eeeressssss

DSE MAKES DOING IT YOURSE_I.F — EASY!

4 Sector Home
Security

Where else could you get 4
sector security at this ridiculous _
price? It's a bare
bones controller

but it's packed
with features.
Complete with on-

LED Tacho

Build your own LED Tacho. Displays
engine speed with a row of LED's. Full
instructions included. Watch the revs
and get more life from your car!

board pcb Cat K-3240
connectors and
instructions! 32695
Cat K-3254

Value Plus!

52995

Short Form Kit
Case not supplied

Zener Diode
Tester

Can't make out the markings on those
diodes? Well, here's the answer! The
Zener Diode Tester gives direct
readout of Zener voltage of 400mw
and 1W Zeners from 3.3 to 50 volts (2
ranges). Cat K-3051

52995

Fault Finding in a
Flash

This low cost Transistor Tester Kit tests
bipolar transistors, diodes, F.E.T.'s —
even S.C.R.'s and P.U.T.'s. Simple
enough to be built by a beginner!

Cat K-3052

$2 695

Signal Tracer Kit

Save a heap of time on repairs! The
signal tracer kit will check RF, IF, even
audio circuitry quickly and easily. Ideal
for any workbench! Cat G-4015

51 8995

RF Altenuator

Any amateur will know how valuable
an attenuator is and how expensive
they normally are. Build it yourself and
save! 0 to 63dB attenuation from

50 to 500MHz. $3 795

Cat K-6323

&K ®

> o o o o

~ 300 AF ATTENUATOR ...

Accurate LCD
Panel Meter

A versatile accurate panel meter with
large LCD display. Ideal as a readout

device on many 1
projects for amateurs] , [Em———n
or professionals i
PCB design allows $
for maximum R
flexibility. Cat K-3450

$4955 iy

3% digit
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For the best picture — Quality antennas from DSE.

Perfect for Fringe
Areas

Get The Picture
79

Super Band 5 UHF for a great picture in fringe
areas. 16 elements with 15 element reflector for
minimum ghosting, maximum gain! Easy to install

and great value! Cat L-4045
" 534

Ghost Buster!

‘99 |

(Band 4)/VHF antenna features a ghost

once and for all! Cat L-4023

3 Element FM

UHF Band 4
D = Perfect for SBS
28! With
— - Refiector!

For top performance from your FM tuner! Try to
find better value than this for a quality FM
antenna — don't waste too much time though.

Easy to erect with 300 ohms impedance. The Lightweight, easy to install and quality

No Fuzz

Rictu re a little fuzzy? Do you live 100 close to a
signal source? The incredible Ghost Buster UHF

cancelling box which will clean up that picture —

49"

Ideal for coupling with your existing VHF antenna
— especially if SBS Channel 28 reception is poor.
Saves buying an expensive combined model!

- —jl_ For the

County Estate

The Phase Array VHF
Antenna is ideal for country
areas! Receives signal over
100km from transmission
source. You can have the full
choice of stations! Easy to
install... you ¢an do it
yourself! Cat L-4025

ony *99

Fcor Boai
amper,
$49% Caravan, efc!

Here's the go! Superb TV/FM antenna ready for
the holiday! Comes with ‘gutter gripper’ bracket,
mini mast and 7 metres of 300 ohm ribbon. CatL-

reception will amaze you! Cat L-4064 construction. Cat L-4040 4026
Indoor or Out! 75 Ohm 2-way Universal The Plcture
Splitter Balun

Need to run two devices off
one antenna? Here's the
inexpensive way to do it!

4-way 75 Ohm

ntenn = Splitter

either indoor or outdoor use. —@‘ Run U 10 4 sets {when usin

Clomes comple}e with coaxial P;._Q_?, fomm 75U o#nF: A et 9

plug connector! Cat L-4462 TS antenna! Quality plastic box
435 ! sy —‘t Ty

This Is A Hold Up!

Matches 75 ohm coaxial cable
to the 300 ohm ribbon Designed for indoor use it
terminals on you TV, tuner or  COvers 50-890MHz. Cat L-4472
antenna. Weather resistantfor ™= P

with snap lid and nicke! plated
screw terminals for easy
connection. Cat L-4474

Mount

Value s775 BARAIN $295

Can be used for either 300
ohm ribbon cable or 75 ohm
coaxial cable! Use it any-which-
way. Ideal if you don’t know
which type to use! Cat L-4456

Is the signal lousy and your
picture about the same? The
DSE Mast Head Amplifier
could easily put an end to the
problem. Won't help clean up
the rubbish but it's perfect for a
weak signal. Comes with
amplifier box and power

supply! Cat L-4200 $7 5

Great!

No, it's not the sort of thing that
Santa is after — unless his

Barge Board
Mount

Quality galvanised construction
it's designed to mount any
antenna from a vertical surface
— barge board, chimney, wali,
etc! 139¢m long.
Cat L-4150

41%° )

antenna's falling down! Double
arm with single strap is easy to
mount on most chimneys
Complete mast mount
assembly. Cat L-4154

el

Super Saver Cables!

300 Ohm Flat
Ribbon

Low loss 300 ohm ribbon for
good reception areas!

Cat W-2070 30¢ pm'

75 Ohm Coaxial
Cable

Uitra-low-loss air dielectric
5C-2V. Ideal for long runs
where minimum loss is

required. Cat w-208250¢
pm

75 Ohm Cable Set

2 metres of quality 75 ohm
coax fitted with TV coax
plugs. Ideal for units, flats,

etc! Cat L-4506 3440

problem's solved! The indoor

combines them. Cat L-4470

VHF Diplexer accepts lead-ins from
both antennas and successfully

SUPER $SAVER!
Indoor UHF/VHF Diplexer

Got both UHF and VHF antennas but
only one TV antenna input? Now the

UHF/

PTY LTD
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Toggle
Switches

Ultra Miniature

DPDT

The contact rating to
size ratio is very high
with this miniature
toggle switch. Ideal
for models, miniature
portable instruments,
or any use where a
high quality miniature
switch is required.

Cat S-1245
5350 K\\
1.5A 240V m’;‘
SPDT

Body 8mm x 13mm,
clearance 17mm,

Cat S-1173

51 65 ;
24 240V IR
DPDT

Body 13mm x 13mm,
clearance 17.5mm.

Cat §-1174 (\
\,

$480
1 Ny

4PDT

Body 13mm x
21.5mm, clearance
20.5mm. Cat §-1175

$595 [
[

2A 240V

Heavy Duty
DPDT

Amazing contact
capacity!

Although this switch is
miniature in size, it
offers an enormous
contact to size ratio.
ldeal for use where
high power levels are
involved and small

size is of prime

importance. \

Cat S-1168 %

375 £2
=

T10A 125v

Right Angle l
PCB Mounting

With extended right
angle lugs for
soldering direct to
pcb. No mounting
nuts required (there's
no thread anyway!)
Cat S-1180

5250

Standard
DPDT

Same general
features as SPST
Cat §-1215.

Cat 51216
\'\>

5225 %

g2~

1.5A 240V

PCB Mounting
Push Button
Has right angle legs
for pcb mounting
through panel. 120V
AC. Cat§-1253

$295 <é2:‘ ?ﬁ

Waterproof
Toggle

Fully sealed SPST
toggle for low voltage
applications. Toggle
has rubber boot to
ensure complete
waterproofing. ldeal
for marine use and
other hostile environ-
ments. Cat $-1195

10A 12VDC 5765

=y

Standard DPDT
Centre Off

Rugged bakelite case,
chrome toggle, red
and black On/Of1t/On
indicator plate and
heavy duty solder lug
terminals. This switch
features heavy duty
contact rating. Makes
ideal motor reversing
switch eg electric
aerial on cars.
Cat §-1217

D L
1.5 240V ',

Piano Key °
DPDT

Ideal for audio and
electronic projects.
Superbly engineered
and has a white
toggle. Cat$-1393

5350 %

Muminated
SPST (12V)

Intended for automo-
tive use. The soft glow
from the toggle is not
distractive, but means
the switch can quickly
be located.
12V lamp
operates from
suppty being
switched.
Cat S-1214

5395

1987 ARRL
Handbook

All the updates on basic
and advanced information,
theory and a fascinating
section on satellites.

Cat B-2220

WAS $49.94
$39%

UHF/VHF
Manual

This huge hard covered
manual deals with the
techniques and equipment
applicable to frequencies
above 30MHz with
particular emphasis on
microwaves. Cat B-2054

53995

Encyclopedia Basic
of Electronic  Electronics
Circuits

Theory

With projects and
experiments. Starts with
very basic principles and
ends with computers —
with just about all aspects
of electronics in between.
Ideal reference work for
tech, school students, etc.

Cat B-1615 52745

This comprehensive
reference book is the A-Z
of etectronic circuits: It will
save you valuable time
searching for a particular
circuit, plus eliminates all
guess work in deciding
whether ‘that’ circuit will
meet your requirements.

catB-1760  $§Q95

Line Switch

High impact plastic
moulded switch for
insertion in any cord for
remote on/off. Ideal for
putting on/off switch in a

floor standing lamp.
Cat P-5515 'l
595 @

Blank Plate

Same size as power

point, but biank: ideal for
gap-filling when you move
points, switches Q

etc. Cat P-5535
51 99

Miniature LED
Bezel

Low current drain
(20mA @ 2 volts) but
oftering high visibility.
Smart chrome bezel,
needs a 7mm hole.
Red Cat S-3528
RGreen Cat S$-3529

$1 20

Dual Colour
LED Bezel

Two LEDs in one
bezel — ideal for two-
state indication (on/
off, etc.). Operates on
1.3-1.5V @ 25-30mA.

Cat S-3530
s4o0 SAF

Miniature
Neon Bezel

A favourite because
of is tiny size.
Requires oniy 7mm
mounting hole, and
the bezel itself is
chrome-coloured.
Cat §-3552

DICKS'SMITH
ELECTRONICS

PTY LTOD

IC Sockets

18 Pin DIL Socket  35¢
Cat P-4180 10 up 30¢
28 Pin DIL Socket  50¢
Cat P-4245 10 up 45¢

14 w/wrap Pin DIL Socket
$1.70
Cat P-4260 10 up $1.60

14 Pin DIL Socket 25¢
Cat P-4140 10 up 20¢

Em-Bezel Away!

54 60 @/

Double Power
Point 104 Rating

Replace old single outlets
with a double: much more

convenient. - -
Cat P-5560 N
qqo |
Wall Board Clip

Can be mounted from the
front. Mount power
outlets, switch plates, on
any cavity wall (other than
brick) without the need
for a mounting block.

Cat P-5530 M

99°

12V Bezel

A very attractive
medium size bezel
using a 12V LES buib.
The body of the bezel
iIs chrome plated.
Requires an 11mm
mounting hole, and
obviously 12 volts AC
or DC.

Red Cat S-3510
RGreen Cat $-3512

e

240V Neon
Bezel

Intended for 240 volt
projects, this bezel
can be wired direct to
the mains. It has a
series resistor
actually mounted
inside the bezei case.
Cat S-3550

51 25

-

o

18 Pin DIL Socket  30¢
Cat P-4160 10 up 25¢
24 Pin w/wrap DiL Socket

$2.99
Cat P-4268 10 up $2.70
20 Pin w/wrap DIL Socket

$2.49
Cat P-4264 10 up $2.25

Extension Cord

3 core cable already fitted
with plug and socket.
7.5A rating.

5m: Cat P-5595 $6.25
10m: Cat P-5600 $9.45

Architrave
Switch
Standard architrave
switch — can be used to
replace old, worn out
units in your home.
Positive action switching.
Cat P-5570 @ & \
5455 ')

.\
Standard \)
Mounting Box
Mount power points,
plates, etc. on any T
surface including * €4
brick. Cat P-5531 \ Ny
$49° I &g
DSE Zippy Boxes
There is only one genuine 'Zippy' box — the one with
the all round deep ribbing. Don't be fooled by inferior
copies — this is the one used by the major electronics
magazines because of its versatility. Insist on the one
and only — genuine — Zippy Box which comes
complete with both aluminium and plastic lids.
Small — UB5S
(28 x 54 x 83cm)
Cat H-2855 5230
10 up $2.05
Medium — UB3
(41 x 68 x 130cm)
CatH-2853 g¢oy4q5
10 up $2.80 3
Large — UB1
(50 x 90 x 150cm)
Cat H-2851 5350
10 up $3.45
Giant — UB2 Cat H-2852
(60 x 113 x 196cm) 10 up $4.70 5525

) {11] ca’t
Fuses E:

Wide range of fuses in both popular styles: M-205
mini (approx. 20 x 5mm) and the popular 3AG(approx
32 x 6mm). Remember, the lower the current rating of
the fuse you use, the greater the protection afforded.
All fuses “fast blow’ type for greatest protection.

33.95

N

~

3AG TYPE

100mA Cat S-4449 1.5A Cat S-4465 15A Cat S-4477
150mA Cat S-4451 2A Cat S-4467 20A Cat S-4479
250mA Cat S-4453 3A Cat S-4469 25A Cat S-4481
350mA Cat S-4455 5A CatS-4471 30A Cat S-4485
500mA Cat $-4457 7.5A Cat S-4473 35A Cat S-4487

1A CatS-4461 10A Cat S-4475

M-205 TYPE 1A Cat S-4421 25¢
250mA Cat S-4412 2A Cat S-4423
500mA Cat S-4415 5A Cat S-4425 10 up 32¢

Slo Blo Fuses

M-205 TYPE 3AG TYPE

250mA Cat S-4300 250mA Cat S-4350
310mA Cat S-4305 500mA Cat S-4355
500mA Cat S-4310 1 AMP Cat S-4360
1 AMP Cat S-4350 2 AMP Cat S-4365
2 AMP Cat $-4320 5 AMP Cat S-4370

Auto Blade Fuses

5 AMP Cat S5-4505 20 AMP Cat S-4520
7.5 AMP Cat S-4507 25 AMP Cat S-4525
10 AMP Cat $-4510 30 AMP Cat S-4530
15 AMP Cat S-4515

90°

10 up 85¢

50°

10 up 45¢




Australian
Radio

Frequency
Handbook

This is the second edition
of this best selling
introduction to scanning!
This edition has been
updated and contains
hundreds of NEW
frequency listings.

B-9600

Metal Cabinets

Beautifully made cabinets
to suit a huge variety of
projects, especially those
with meters, control, etc.

Australian
Marine Radio
Handbook

This book will help boat
owners find out just how
simple choosing, fitting
and using a marine radio
can be. Cat B-9604

5695

Australian
CB Radio

Handbook

A complete guide to CB
Radio including latest
marine radio service
detail. How to conduct
yourself on air. The latest
adition includes the new
regulations and channel
allocations. Cat B-2325

5695

Electronics
Notebook
Vol 3

The latest in the series.
You've benefited by the
information in the first
two: now keep right up-
to-date. Cat B-3634

5325

Aluminium Cases

Superb range of cases based on a
specially made 18 gauge aluminium
extrusion giving cases which are
ultra strong, ultra reliable. The

which need to be
mounted on the front
panel. They consist of an
aluminium base, slots,
and self-tapping screws
complete with cup
washers. All-in-all a case
you'd be proud to put
your prestige projects

into. They come in an 10 up $5.50

attractive two-tone finish. 150 x 78 x 134mm

102 x 56 x 83mm Cat H-2743 $7.85 each,
Cat H-2741 $4.95 each, 10 up $6.55

10 up $4.45 185 x 70 x 160mm

150 x 61 x 103mm Cat H-2744 $8.90 each,
Cat H-2742 $6.25 each, 10 up $7.55

Semi Savings!

Cat No. Description Was Now
R-7040 Capacitor Pack Polyester - 12.60
R-7050 Capacitor Pack Ceramic - 625
Z-1604 BF184 NPN Transistor 1.71 .99
Z-2072 2N3460 N-CH Fet .25 .20
Z-2130 2N3053 Gen Purp Sw .20 A5
Z-4070 LED 5mm Circ. Red/Green .80 .70
Z-4912 74LS11IC Triple 3 input

AND Gate .85 18
Z-4931 74L.S31 IC Delay Line .35 .30
Z-4992 741592 IC Low Schottky  1.65  1.49
Z-5010 7400K Quad 2 input

NAND gate .55 10
Z-5011 7401K Quad 2 input

NAND open cct/coll 55 .35
Z-5015 7405 IC Hex Inverter

Open cct/coll .70 .35
Z-5018 7408 IC .35 .25
Z-5020 74101C Triple 3 in

NAND gate .50 .35
Z-5023 7413 I1C DL4 in NAND

Schmitt Trig. 1.05 10
Z-5024 7414 1C Hex Schmitt

Trigger 81 70
Z-5030 74201C D. 4 input

NAND gate .63 .25
Z-5035 7430 IC 8 input NAND gate .63 40
Z-5076 7476 IC TTL .70 .60
Z-5085 7485 IC 4 Bit Mag Comp  1.00 .85
Z-5086 7486 IC Quad Excl OR gate .30 25
Z-5092 7492 IC Div by 12 Cntr .90 .25
Z-5095 7495 4 Bit L-R Shift Reg .70 .50
Z-5263 74123 1C DL, Re-Trig.

Monostable .70 .60
Z-5267 74157 IC Quad 2 Input Mplxr .70 .60
Z-5298 7415240 Octal Buf/

Line Dvr 2.00 45
Z-5300 741595 Oct. Dvr Tristate  3.60 .80
Z-5374 74C157 Data Selector

Quad 10t 2 495 1.50
Z-5378 74C221 Monostable D.

Schmitt 3.85 .70
Z-5644 4044 Flip Flop R/S Quad  1.65 .70
Z-5945 74HC240 Oct. Buff/

Line Dvr 3.85 .25
Z-5965 74HC373 Oct.

Transparent Latch 4.95 1.00
Z-6010 CA3100 Op Amp

Wideband 36DB 795 7.16
Z-6816 MM5865N Timer IC

Universal 6.05 4.00
Z-9206 2513 Character Gen. 1755 8.95

extrusion measures 76 x 102mm — - (‘\
and is avaliable in three different L \
lengths. Internally, there are four N K

slots for insertion of pcb's without
use of screws (pcb width 92 or
71mm). End plates fasten into
corners of extrusion with PK
screws. Includes 2 end plates and 8
SCrews.

76mm length Cat H-2420 $10.95

102mm length Cat H-2425 $12.95 \
153mm length Cat H-2430 $14.95

Plastic Instrument Cases
95 x 45 x 145mm 200 x 65 x 160mm

This precision instrument A superb case for all
case, exclusive to Dick ‘instrument’ type projects,
Smith Electronics has a and many more. Case
unique snap together splits apart for ease of
design- no screws working, comes complete
required. With front and with 4 rubber feet and
back panels included this ~ assembly screws.

case Is ideal for small Cat H-2505

projects. Cat H-2503

31 255 L

10ups11.85

Diecast
Aluminium
Boxes

These are the ones with
channelled walls for easy
pcb mounting — and
they're ideat for RF
circuits because the lid
forms a very effective
screen. They're also great
for circuits involving heat
— remember diecase
aluminium makes a great
heatsink. And these
boxes will withstand
incredibly high temper-
atures: up to 600°C!
Complete with screws.

1

Aluminium
Heatsinks pcB Mounting

Just right for today's projects with everything mounted
on the pcb: two heatsinks that also mount on the pcb.
Designed to be soldered direct to the tracks, with their
fins mounted vertically for even more heat loss. Two
handy types to choose from:

Large: H pattern, 30 x
30 x 30mm, drilled to take
a single flat-pack
semiconductor

Cat H-3495 ”
f /'/”

10 up $15.25

190 x 80 x 110mm Cat H-2201
$17.30 each, 10 up $15.55
150 x 50 x 80mm Cat H-2206
$11.05 each, 10 up $10.95
120 x 40 x 65mm Cat H-2211
$8.05 each, 10 up $7.25

100 x 25 x 50mm Cat H-2221
£6.25 each, 10 up $5.65

Smaill: u pattern, 17 x
15 x 30mm high. Again,
drilled for a single flat-
pack, with tapped 4BA
hole. Cat H-3480

3205 .
[

3265

Hobbyists . . .
experimenters...
bargain hunters ...

Announcing a great new
“seconds” centre at DSE!

Demo modeils . . . stock repairs . . .
samples-. .. etc. — all at discount
prices at DSE's new Seconds
Centre at our Chullora (Sydney)
store. Most items have normal DSE
90 day warranty!

PLUS!!! Hobbyist’s Junk Bins — full
of economically unrepairable
items, broken samples, etc. etc. —
so popular for parts, bits’n'pieces
— even to try repairing yourseif!
(Obviously, no warranty or repairs
offered on items from junk bins).

Only at DSE Chullora
Store!

Plugs & Sockets

3.5mm Miniature _=)
;L?cm P-1132 40° 4-\45\?

Black Cat P-1134 10 up 35¢

Stereo Line Socket

Cat P-1238 Stereo Plug Stereo Socket

51 50 Cat P-1140 Cat P-1240
10upstao 75 10up70e 44 10 ups1.30
Stereo Stereo

Plug sq0 socket 90¢
CatP-1166 10 up $1 Cat P-1266 10 up 85¢
Line Socket Line Socket

Red Cat P-1410
Black Cat P-1412

450

10 up 40¢

Mono: Cat P-1264
Stereo: Cat P-1286

¢ .
g?p 85¢ q%

Battery Holders

BATTERY SNAP ~

8,
Suit 216 Cat P-6116 \/“'é\ﬁ\
25° 10up 22¢ \

YRS 4x o
MOUNT cat p-g220 29!'5?5'2 — SQUARE
$375 10up $3.50 70° 10upsse

8 x “AA” SIZE 6 x “AA” SIZE
HOLDER — HOLDER —
RECTANGULAR RECTANGULAR

Cat P-6128 Cat P-6116

$42° 10 upsi.10 95° 10 up 90¢

Audio Adaptor Plugs

3.5mm Stereo Socket to 6.5mm Stereo Plug

Cat P-6500 $1.30 (10 up $1.15)

6.5mm Stereo Socket to 3.5mm Plug

Cat P-6505 $1.30 (10 up $1.15)

6.5mm Socket to 3.5mm Plug Cat P-6510

$1.30 (10 up $1.15)

3.5mm Socket to 6.5mm Plug Cat P-6520

$1.30 (10 up $1.15)

2 x 3.5mm Stereo Plugs to 1 x 3.5mm Stereo Plug
Cat P-6525 $4.50 (10 up $4.00)

RCA Socket to 6.5mm 6.5mm Socket to RCA
Plug Cat P-6530 Plug Cat P-6550
$1.30 (10 up $1.15) $1.30 (10 up $1.15)

Ay
»

“

3.5mm Socket to RCA
Plug Cat P-6540
$1.30 (10 up $1.15)

RCA Socket to 3.5mm
Plug Cat P-6560
$1.30 (10 up $1.15)
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* OFF OUR REGULAR PRICES

Perfect Partner Scope Transformer 150 watts — fast!! Superspeed Lever Control Miniscope

Quality Australian made just for Scope Irons! Delivers When the demands are on — there's only one iron that The perfect iron for general service work, kit building,
3.3 volts at 30 amps. Special low voltage is designed to can deliver the goods, quickly and reliably! Delivers a etc! Lightweight and incredibly easy to handle. At-hand
help prevent damage to sensitive components, With huge 150 watts: in just 6 secs. from cold! You have lever gives precise temperature control equivalent to
electrostatic shield for extra protection! Rugged, complete control. With stainless steel barrel and spare 10-70 watt range. Use with Scope Transformer (T-1692).

reliable and complete with iron rest. tip and element. Use with Scope Cat T-1660
Cat 7-1692 $4 3 95 Transformer (T-1692). Cat T-1605 $3 so Normally $52.95 $3 950
Normally §59.95 Normally $52.95 SCOPE ELEMENT AND TIP PACK TO SUIT

SCOPE ELEMENT AND TIP PACK TO SUIT ABOVE Cat T-1601 Was $8.95 NOW $5.50!
ABOVE Cat T-1603 Was $8.95 NOW $5.50!

PTY LTD




If you need a good pair of wire
strippers but don't use them every
day — here’s the answer! Economy
wire strippers with large adjustable
range and hardened jaws. Cat T-3630

Bargain! 5395

IC Insertion
Tool

How do you insert an IC without
exerting yourself? Use this fantastic IC
Insertion tool, of course! Saves
damage to the IC as well as keeping
the pins together. Handles 14 & 16 pin
IC's in standard DIL package. 3

Cat T-4640 $9 95

Hot Tip For
Hobbyists!

The DSE Hobby Iron is the ideal work
partner for the hobbyist, handyman,

etc! Made by Waeller you know it's
good. Rated at 15 watts and mains
powered! Cat T-1310

$3 OFF!

: $1 995

A hard job is made easy by the Right Tools. Make sure your
tool kit is ready with this fantastic range of great value tools
from DSE!

Quality Screwdrivers

With this great range of screwdrivers you can screw it up
without ruining it!

Cat No Type Pay Only Cat No Type Pay Only
1 T1-6020 Stubby-Flat head $1.95 6 7-6045 Popular-Phillips head $1.95
2 1-6025 Stubby-Phillips head $1.95 7 7-6050 Long-Flat head $1.95
3 T1.6030 Standard-Flat head $1.95 8 1.6055 Long-Phillips head $1.95
4 71.6035 Standard-Phillips hd $3.95 8 1-6060 Heavy-Flat head $1.95
5 71.6040 Popular-Flat head $3.95 10 71-6065 Heavy-Phillips head  $1.95

Melt
Adhesive
Gun

Successfully bond just about anything to
anything! Single handed operation! The hot
melt glue gun is a must at home or work. 240
volt operation it comes complete with mini

stand. Interchangeable tips! Cat T-4840

Glue sticks and spare
onry 4 9%°

Desktop Work

Lamp
With Magnifier

Perfect for that fine work! The
| Luxo Work Lamp has an inbuilt
175X magnitier and spring loaded
arm so you can get it into the
right position. You'll save $9 off
~ our regular price! Cat $-4000

% Now 99
Professional

with Multimeter

An invaluable tool kit for hobbyist and automotive
use! 38 piece including multimeter, wire strippers,
screwdrivers, neon tester, crimp lugs... and more!

Cat T-4832 $3 995

IC Exiractor

Operates like a pair of tweezers.
Remove IC’s without damage —
quickly and easily!Works with
all DIL packs — no bent pins
or static damage! Cat T-4650

$295

4

ghNE &

]
I Station i v@5
ron / When you can't take any P )

The Adcola RS-30 is the reliable, dependable ith Y . 2 = e
iron for general service or production work. %ﬁnrt‘:::cmrt‘e)‘)%usrﬂuﬁr: W
Rated at 12 watts it comes complete with Triciad Royel Solder Station is it!

3mm long life tip. Cat T-1820 $2995 Temperature sensing is done right at the tip and with

DICK SMITH

ELECTRONICS
now boasts

56 stores
Ausfraliawide —

if one of these
are not near
you... check
our list of
dealers...

zero voltage switching there's perfect control. From

200 to 400 degrees C range. $

Cat T-2050 The Best
NSW * Ballina: A. Cummings & Co.. 91-93 River St, 86 2284 » Bowral: F.R.H. Electrical, 28 Station St, 61 1861 * Broken Hill: Hobbies & Electronics, 31 Oxide St, 88 4098 * Chartes-
town: Newtronics, 131 Pacific Hwy, 439600 » Coffs Harbour: Cotfs Harbour Electronics. Shop 3 Cotfs Habour Mall, Park Ave, 52 5684 » Deniliquin: Den Electronics, 220 Cressy St,
813672 * Forster: Forster Photo Sound, Shop 36, Forster Shopplng Village, Breese Pde, 54 5006 » Inverell: Lyn Willing Electronics, 32 Lawrence St, 22 1821 ¢ Leston: Leeton
Record Centre, 121 Pine Ave, 53 2081« uwmlnx Ridge: Lightning Ridge Newsagency, 40A Morilla St, 29 0579 » Lismore: Decro, 3A/6-18 Carrington St, 21 4137 » Moree: Moree
Electrical Services, 26 Balo St, 52 3667 » Newcastle: Newtronics, 131 Pacific Hwy, Char! 439600 Port o: Hall of Electronics, Horton Centre, 124 Horton St, 83 7440
* Orange: Fyte Electronics, 173 S5t,626491+ g gton's Electrical Discounts, 115 Macquarie Rd, 514888 » Tares: Brad's Electronics, Shop 6, Civic Cinema
Centre, Putteney St, 52 6603 * Tumut: Tumut Electronics, Wynyard St. 47 1631 « UlladuMa: Pauls Electronics, 10 Wason Street, 55 3989 « Wagga: Phillips Electronics, 60 Forsyth St,
216558« w-lllngton: Wellington Electrical Service, 110 Lee St, 45 2325 » Windsor: M & E Electronics, Shop 7, Mc Ewans Arcardo, 206 George St, 77 5935 » Young: Kerth Donges.
Electronics, 186 Boorowa St, 82 1279 » VIC » Boronia: Ray Cross Electronics, 151 Boronia Rd, 762 2422 » Colac: Colac Electronics, 215 Murrary St, 31 2847 » Dunolly: Ken Roberts
(Finders), 90 Broadway St, 88 1333 » Echuca: Webster Electronics, 220 Packeham St, 82 2956 » Mildura: McWilliams Electronics, 110A Langtree Ave, 23 6410 * Morwel): Morwell
Electronics, 95 George St, 34 6133 » Rosebud: Pentronics, 1243A Nepean Hwy, 86 7688 » Shepparton: GV Electronics Centre, 94 High St, 218866 » Sunbury: Caico Electrical, 18
Brook St, 744 1564 » Warrnambool: Marrtronics, Shop 12, Norfolk Plaza, 743 Reglan Pde, 62 9870 » Werribee: Gobles Photographic & Video, 76 Lattor St, 741 7089 QLD » Bun-
daberg: Bob Elkin Electronics, 81 Bourbong St. 72 1785 » Cairns: Electronic World, Shop 27, K-mart Westcourt Plaza, 51 8555 » Caloundra: Hume's Electro-Mart, 9 Tay Ave, 81
4270 * Dysart: Dysart Videotronixs, Shop 1. Jacaranda Crt Shopping Centre, Queen Elizabeth Drive, 58 2107 » Gladstone: Supertronics, 9 Tank Street, 72 4321 » Macksy: Stevens
Electronics, 42 Victoria St, 51 1723 » Mooloolaba: Mal's Electronics, Shop 4, 129 Brisbane Rd, 44 6588 » Ma ough: Kellar Electronics, 218 Adetaide St. 21 4559 » Mt isa:
Outback Eiectronics, Shop 71, Barkly Hwy, 43 3331 » Nambour Nambour Electronics, Shop 4, Lowan House, Ann St, 41 1804 » Noosa Heads: Sunshine Phone Systems, Shop 2,
Forum Centre, Sunshine Beach Rd, 47 4444 *R« Access . 15 East St, 21 058 Townsville: Tropical T.V,, Vincent Village, 79 1421 *8A Mt Gambier:
5 C Centre,5 St,2 Eyre Electronics, Shop 2, 15 Forsyth St, 45 4784 sWA »Albany: Micro Electronics, 133 Lockyer Ave, 41 3432
-STAlz"gg;mm A.l Electronics & Hobbies, 9 Steele St, 24 8322 » Launceston: Wills Electronics, SA The Quadrant, 315688 » NT » Alice 8prings: Farmer Elactronics, 31C Elder
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aem project 3506

A simple data decoder for
the “Uosat” satellites

Andrew Keir VK2AAK

This project is designed to decode the telemetry and diary information from the

very popular UoSat satellites, UO-9 and UO-11, which are maintained by the

University of Surrey in the UK, These satellites are used by schools, educational
establishments, radio amateurs and satellite enthusiasts world wide, ’

GETTING INVOLVED in the “space age” can be cheaper than
you think! The two satellites known as Uosat 9 and Uosat 11,
designed and constructed by a team at the University of Sur-
rey, were designed so that anybody with modest, low cost
equipment could exploit the “experiments” on board.

Both the satellites have a general “engineering beacon”
which transmits data and telemetry using narrow-band FM
compatible with amateur VHF transceivers and scanners. The
format of the data from this beacon is normal ASCII using
seven data bits, two stop bits and even parity so most “dumb
terminal” programs used on personal computers will be able
to display it. The data is transmitted using frequency-shift
keying (FSK) in a format similar to the Bell 202 standard and
this project describes a suitable demodulator to convert the
transmitted tones to R§232 serial standard suitable for input
to your computer.

The project is based around two ICs, an XR-2211 FSK
decoder and a MAX231 TTL to RS232 level converter. The
unit requires an external 12 V {(nominal) supply which pow-
ers the XR-2211 and part of the MAX-231. A 7805 regulator is
used to provide a 5 Vrail for TTL level signals and the remain-
der of the MAX231.

Audio FSK signals from the external speaker jack of the
receiver or scanner are fed into the unit via a panel mounted
RCA connector and thence to the XR2211. The signals are
demodulated by the XR2211 and sent as TTL levels to the
MAX-231 which converts them to true RS232 levels suitable
for connection to the serial port of a personal computer. A
front panel switch is provided to allow inversion of the sig-
nals from the XR2211 due to the fact that the two satellites
send their information in different sense.

We will commence with a description of how to construct
the project and follow up with some hints on it's use as well as
some information on antennas and the satellites themselves.

Construction

Construction is quite straightforward using the AEM3506 pc
board designed for the project. Start by mounting the resistors
and capacitors, taking particular care with the orientation of
the tantalum types. Do not fit resistor R10 or capacitor C8
until you have read the section on alignment, as one of the
methods to be described requires pin 3 of the XR2211 to be
left free. If you decide to use one of the other alignment
methods, you can fit R10 and C8 now. Once the passive com-
ponents have been fitted, you can continue with the semicon-
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“ductors. If you wish, you can use sockets for the XR2211 (IC2)

and the MAX231 (IC1).

The board has been designed so that a standard “solder”
type 25-pin D" connector can be mounted on the board edge.
This eliminates a lot of interconnecting wires and also serves
asa convenient method for mounting the completed board in
a suitable case. Take care when mounting the socket to ensure
you have it the right way around and lined up with the “fin-
gers” on the pc board.

All that remains is to solder some suitable lengths of
hookup wire to the respective pads for the switch SW1, the
power supply input and the audio input. It is preferable,
although not essential, that screened cable be used for the
audio input connection. The other ends of these cables can be
terminated at the switch, the panel-mounted dc connector
and the RCA audio connector, although it may be easier to
leave them unterminated until alignment has been com-
pleted.

Mounting the pc board in a case can be accomplished by
bolting the DB-25 plug flange to the case. You will need to
make a cutout in the case to suit the connector, but if you use
a light gauge aluminium case, such as the type suggested this
should not be too difficult. The pc board is small and light, so
there will not be any undue strain put on the connector by
using this mounting method. If you wish, some epoxy glue
can be run over the connector pins and pc board edge after
you have completed assembly.

Alignment

There are a number of methods which can be used to align the
unit and your choice will depend on what sort of test equip-
ment you have available. The only adjustment to be made is
the setting of the free running frequency of the VCO in the
XR2211. As the FSK data from the satellite is transmitted
using the Bell 202 standard, the two “logic” levels will be rep-
resented by the tone pair of 1200 Hz and 2200 Hz. The VCO in
the XR2211 needs to be set up so that it’s free running fre-
quency is half way between these two frequencies at 1700 Hz.
The first alignment method requires the use of a frequency
counter to measure the VCO frequency. For this method, you
should not yet have fitted resistor R10 or capacitor C8 to the
pc board and pin 3 of the XR2211 should therefore not be con-
nected to anything. Start by connectingthe 12 Vsupply to the
unit and short the audio input wires together so that there is
no input to the XR2211. Don't worry about the switch SW1 at

this point, it isn't needed. Next, use a short jumper to connect p




+12Vde v—oO $+12v
INPUT ! PARTS LIST AEM3506
IC3 Semiconductors
- ICY ..o MAX231
AUDIO = ™1 7808 °—“1—¢ +5v 1C2 ... XR2211
wput €10 ¢ ce IC3 ... 7805
"5 RS 100n ! ref. 100n Q1 BC548
°——II— 2 -

Capacitors
,gg — Ci-C2 ........ 4u7/16 Vtant.
= P I - C3........ 100u/16 V electro.
c4... ... 100n/50 V ceramic
= C5........... 100p ceramic
Cé6........... 10n greencap
3 C7............ 1u/16 V tant.
ol C8-C9 . ... 100n/50V ceramic
5 cs Ci0.......... 1n5 greencap
<+ 100n Ci ... ...... 2n2 greencap
4 14 ci2 .......... 27n greencap
! Resistors all 0.25W 5%
1c2 Ri1-R4 ... ........... 4k7
XR2211 NPN TRANSISTOR RS ... 10k
R6 ................. 470k

[+]
&)
L]
b
8 horizontal trimpot
° ,_é, c Miscellaneous

DB-25 female socket, solder

BOTTOM type no backsheli; RCA plug;
R7 VIEW RCA panel socket;
dc panel socket; dc plug; SPDT
p—{100k}—¢ TO COMPUTER switch: .
C11 ke —— C6 Metal case approx. 100 mm x 80

2n2 10n o mm x 50 mm;
| ] AEM3506 pc board; 300 mm
light hookup wire;
- L 100 mm single core screened
C1 - | cable.

4,7/16V
Estimated cost: $35-$40
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+

RATED VOLTAGE

Al
10 10k

K
Ucu
162 o

xR
X |
o

R7 R8 RS

25—PIN 'D' CONNECTOR

Oct. 1987 — Australian Electronics Monthly — 59




aem projec’r 3506

pin 2 of the XR2211 to pin 10. You can now use a frequency
counter to measure the frequency at pin 3 of the XR2211 and
adjust for a reading of 1700 Hz by means of the multi-turn
trimpot RV1.

Once you are satisfied with the reading, you can disconnect
the supply and the jumper wire. Fit resistor R10 and capacitor
C8 on the board and solder the hookup wires to the switch, dc
socket and RCA connector. You are now ready to mount the
unit in it’s case.

The second method of aligning the unit assumes that you
have access to an audio signal generator and an oscilloscope.
A frequency counter is not required. For this method, all com-
ponents should be mounted on the board and the unit can be
mounted in the case, provided you can get at the trimpot RV1.

Connect the 12 V supply to the unit and apply a 1700 Hz sig-
nal from the audio generator to the audio input socket. The
XR2211 demodulator will accept levels at it’s input (pin 2) of
between 2 mV and 3 V, but remember that the audio is fed via
two capacitors and a resistor before it gets to the IC so you
should use a level of around 1V p-p from the generator. Next,
you should use the oscilloscope to examine the TTL output
from the XR2211 at pin 6. This output will change state
depending upon whether the input signal is higher or lower
than the internal VCO frequency, so with 1700 Hz applied,
you can adjust RV1 until you see the level wavering between a
high and a low. When the unit is correctly aligned, you should
see a square wave with an approximate 50% duty cycle.

You can check the demodulator by adjusting the output fre-
quency of the signal generator either side of the 1700 Hz point
and checking that the output from pin 6 of the XR2211
changes state accordingly.

The final method which can be used for alignment is sim-
ply to use an actual signal from the satellite. This method
does not require any test equipment, simply connect the unit
to the power supply and the computer with the signal applied
to the audio input and adjust RV1 until you get meaningful
data on the screen. Whilst this method might seem a little
crude, you can achieve perfectly good results with a suitably
clean input signal.

The simplest approach to this method of alignment is to
use a taperecorder to store the satellite signal, which can then
be used repeatedly until alignment is complete. With a
known good signal, you can adjust RV1 first in one direction
until the data becomes garbled and then in the other direc-
tion, past the point where data is correctly displayed, to the
point where it once again becomes garbled. Count the turns of
RV1 between these two points and set it to half way between
the “garbled” points. If you have difficulty in obtaining mean-
ingful data, you could try setting SW1 to the other position.

The last thing that needs to be done is to determine the set-
ting of SW1 for the satellite you intend to receive. For correct
reception of UO11, the input to pin 7 of IC1 should come from
the collector of Q1 via SW1. For UQ9, the input to pin 7 of IC1
should come directly from pins 6 and 7 of IC2. Refer to the cir-
cuit diagram, and label the switch accordingly for UO9 and
Uo11.

How to receive the signals

Both UQ9 and UO11 transmit signals and beacons on a vari-
ety of frequencies, using a number of different modulation
techniques. The signals we are interested in are the general
engineering beacons, transmitted in the amateur two meter
band near 145.825 MHz using narrow-band FM.

The two satellites are in “low earth” orbits, at an altitude of
around 540 km. The RF output power of the beacons is only a
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This shows the board dismantled from the case. It mounts

with the component facing the case bottom. The board is

supported entirely by the DB25 connector, being slotted

between the rows of pins, with the row of 13 pins soldered to

the appropriate pads on the track side of the board. As you

can see, the switch is located on one end panel of the box

(which becomes the ‘front’), while the audio input and dc

connectors mount on the other end panel, above the DB25

connector.
few hundred milliwatts and signal strengths are thus not par-
ticularly high. Even though the satellites can reliably be
heard with quite modest equipment such as hand-held trans-
ceivers and scanners using “rubber ducky” antennas, you
will need some sort of “gain” antenna to get a good “noise
free” signal for successful decoding.

The signals transmitted by the satellites are left-hand circu-
larly polarised, so the ideal antenna would be either an axial
mode helix or a “crossed yagi” design. The helix antenna,
whilst a good performer, can be quite awkward to build and
cumbersome to mount when built for the VHF frequencies we
are interested in. Most good amateur radio textbooks include
a description of the helix antenna, but as this project is
intended to be reasonably simple, we will confine ourselves
to more traditional antennas.

The minimum suitable antenna would probably be the
turnstile & reflector type. An example of this antenna was
described in our July 1986 edition and consists of a “crossed”
pair of dipoles mounted above a reflecting screen. The radia-
tion pattern provided by this sort of antenna is almost ideal
for satellite work and it has the added advantage of not requir-




Front and rear views of the completed decoder project. Note
that a 3 mm jack socket was used for the audio input on this
prototype although an RCA socket is specified in the parts
list. A drilling template for the DB25 connector is reproduced
at right.

ing the antenna to move or “track” the satellite during the
pass. The turnstile reflector antenna does not have any real
gain, so it might be an advantage to use some sort of simple
preamplifier to boost the signal strength if you can’t quite get
noise free reception.

The turnstile antenna does not need to be mounted in a par-
ticularly high position and as long as it is reasonably
unobstructed above 10 to 15 degrees from the horizon, it will
perform well. Good results have been obtained from these
antennas when simply sitting directly on the ground.

The next antenna which could be used for our purpose is
the well known Yagi design. A suitable example was pub-
lished as the star project in our April 1986 edition and is avail-
able as a kit from Dick Smith Electronics. Although the basic
Yagi is linearly polarised and the signal we are seeking is cir-
cularly polarised, the results are not affected to a great degree
in this application.

o_Jo)

There are two main parameters of the Yagi antenna which
are of interest to us. One is the gain of the antenna and the
other is the beamwidth. These two attributes are inter-related
and basically speaking, the more elements a Yagi has, the
higher it’s gain and the narrower it's beamwidth. Obviously,
high gain is an advantage as it will allow reception of weaker
signals, but a narrow beamwidth makes it more difficult to
point accurately and thus complicates the tracking require-
ments when used for satellite reception.

A good compromise between gain and beamwidth is a Yagi
of six to eight elements. This will provide a gain of between 10
dB and 12 dB and still have a fairly wide beamwidth of about
40 to 50 degrees at the 3 dB points. A wider beamwidth can
greatly simplify the tracking requirements if you mount the
antenna at a fixed elevation and use a rotator for azimuth
adjustment only. If you consider an antenna with a 50 degree

beamwidth, mounted at a fixed elevation of say 45 degrees, p

ANTENNA

TO RECORDER'S

FROM POWER SUPPLY 'REMOTE" JACK

Showing the general setup used for recording and displaying
UOSAT data. First, make a tape of the satellite transmissions.
Our squelch-operated relay (project AEM3502) can help here
if the satellites pass over at inconvenient times. The tape is
played back through the decoder and the resulting serial
data is sent at RS232 levels to the computer.
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the signal will only be reduced by 3 dB at 70 degrees eleva-
tion. As the satellite is closer to you when it is directly over-
head, this slight loss is largely compensated for and is thus of
little consequence. You can save quite a bit by using this
method as specialised elevation rotators can be fairly costly.
If you want to go all out and have the best possible antenna
system for satellite work, you should consider using a crossed
Yagi design. Generally, these consist of two separate Yagis
mounted on a common boom and arranged so that the two
sets of elements are at 90 degrees to each other. By using a
suitable phasing harness, you can arrange for the antenna to
have either a left-hand or right-hand circularly polarised radi-
ation pattern. A good example of a commercial antenna of
this type is the Satracker SA270 from ZZV Antennas in New-
castle NSW, which we reviewed in the August 1987 issue.

How to find the satellites

As the two satellites we are interested in are in a fairly low
orbit, they will pass from horizon to horizon quite quickly.
How long they are visible for will depend where the pass
occurs in relation to your location. If the satellite passes
directly overhead, you can expect about 12 to 14 minutes, but
if the pass is near the horizon, you may only get a couple of
minutes access time. Obviously it is quite inconvenient and
impractical to sit at your radio all day waiting for the satellite
to fly past, so you need to have some method of determining
when a pass will occur.

By far the best method of predicting satellite passes is the
use of a personal computer running suitable software. The
Amateur satellite organization, AMSAT, is able to provide
suitable tracking software for a very wide range of computers
at reasonable cost and you can contact them by writing to PO
Box 2141, Adelaide 5001. Please include a stamped, self-
addressed envelope for your reply as the organization is
funded on a purely voluntary basis. Another source of suit-
able software is the many computer bulletin board systems
which exist. Almost all the “packet radio” systems carry pre-
diction software and so do many of the popular telephone sys-
tems. If there is sufficient interest, we may even consider pub-
lishing some basic programs in the magazine.

Before meaningful results can be obtained from a predic-
tion program, you will need to supply some basic information
about the satellite. For the simplest of programs, this consists
of equator crossing times and longitudes from which times of
suitable passes can be calculated. Whilst these programs are
simple, they have the disadvantage that the data does not
remain accurate for very long. After a week or so, you will find
significant deviations from the predicted times will occur.

More accurate and longer lasting predictions can be
obtained from programs which use what are known as Keple-
rian elements. These describe various parameters of the satel-
lite's orbit and will allow accurate predictions to be made
over a period of months before needing updating.

There are a number of sources for both the equator cross-
ings and the Keplerian elements. AMSAT Australia publish a
regular newsletter which often contains information and also
they conduct a weekly “net” for satellite enthusiasts each
Sunday evening at 1000 UTC on 3.685 MHz. Most packet
radio bulletin boards will carry information and even the
UoSat satellites themselves carry prediction information.
There’s a catch 22 for you!

If you are building this project, it is assumed that you will
have a personal computer on which to display the decoded
data. Unless you own a particularly old or obscure computer,
there should be no problems in obtaining suitable prediction
software. If you are stuck, you could always employ a different
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method for obtaining the signals such as the squelch operated
relay project, AEM3502, published in the March 1986 issue.

Using the decoder

Using the decoder is quite straightforward. Simply connect
the RS232 serial connector to that of your computer and the
audio output from the external speaker jack of your radio or
scanner to the RCA connector on the decoder. The project is
not particularly sensitive to volume level, so normal listening
volume will be adequate. You will also need an external
power supply of 12 Vdc for the project. The decoder only
draws a few milliamps, so a simple plug-pack will suffice.

The satellites transmit their signals in part of the two meter
amateur band. UO9 transmits on 145.826 MHz and UO11 on
145.825 MHz. As the satellite is moving rapidly towards you
at the start of a pass and rapidly away towards the end of the
pass, there will be some Doppler effect on the signal. This
means that at the start of a pass, the signal will be slightly
high in frequency and slightly low at the end of the pass. The
maximum doppler shift for these two satellites is only about
3.7 kHz so if your scanner or radio is limited to tuning only in
5 kHz steps, it is best to leave it tuned to the nominal centre
frequency. If you have a more sophisticated receiver, you
could track the doppler shift through the pass.

The easiest method of operating the project it to use a nor-
mal audio tape recorder to record the signals from the satel-
lite. In this way, you can re-use the data, experiment with vol-
ume settings or make adjustments to the decoder without
having to wait for the next pass. It is not necessary to use a
high quality recorder, a simple cassette recorder of reasonable
quality will work perfectly well. If you are unable to decode
any meaningful data, you may have a signal which is too
noisy or perhaps you have SW1 set to the wrong position.
Also, you should check that your terminal program is set for
seven data bits, even parity and two stop bits. If your program
can select the number of start bits, try setting this to one.

If you experience problems with the serial interface to your
computer, you may find that it needs some “handshaking”
signals to work correctly. The pc board has been designed so
that the “request to send” (RTS) and “clear to send” (CTS)
lines (pins 4 and 5 on the DB-25 connector) are already con-
nected together. Some computers may also need the “data set
ready” (DSR), “carrier detect” (DCD) and “data terminal
ready” (DTR) lines to be connected together. These are pins 6,
8 and 20 on the DB-25 connector. Provision has been made on
the pc board for jumpers to be inserted. The connection from
pin 20 of the DB-25 plug (DTR) will need to be made from the
component side of the board as this pin is on the other side of
the DB-25 plug to the pins which are soldered to the pc board.

Furtherreading

If you would like to find out more about amateur satellites,
there are a number of good sources of information available.
Many of the popular amateur radio handbooks include a
chapter on satellites and one in particular, The Satellite
Experimenters Handbook by Martin Davidoff, is dedicated to
the subject. The handbook is published by the American
Radio Relay League (ARRL), ISBN 0-87259-004-6 and is avail-
able from many bookshops as well as the Wireless Institute of
Australia.

Another source of information on the UoSat satellites is the
University of Surrey who publish a number of handbooks
concerning the operations of these satellites. Write to: UoSAT
Mission Control Centre, University of Surrey, Guildford, Sur-
rey, England GU2 5XH. &
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UoSAT MISSION CONTROL CENTRE,
University of Surrey, Guildford, Surrey,

Engl and
##* UOSAT OPERATIONS #*x

* UO-11 Operations #*

The following WOD surveys are scheduled on UO-11:

Date Channels
110987 1,2,3,61
120987 0,10,20,30
130987 S22

140987 1,2,3,61
150987 1,2,3,61
160987 40,550,552
170987 1,2,3,61
180987 1,2,3,61

¥ U0-9 OFERATIONS *

the new U0O-9 DIARY

Groundstation problems
command schedule)

(combined with some confusion over

resulted in UDO-9 not being turned on in

In the future

CCD mode on Q90987.
the new DIARY

Normal operations were restored on 100987.
schedule, which turns off the satellite for groundstation control on both
Wednesday and Thursday, should result hn MORE reliable UO-9 operations and
minimise the occasions where a tone replaces CCD transmissions!

*%# SHUTTLE MOTOR TESTS #*#

Some 19 months after the January 28, 19846 disaster that ended in the loss of
the Challenger shuttle crew, NASA has successfully taken one great leap toward
resuming launches of its Space Transportation System (S5TS). At 3 FM on Sunday,
30 Auguét, the giant booster roared to life, consuming 1.1 million pounds of
rubbery propellant in a scant 120 seconds. 1t takes only one half second for
the internal pressure to build to its maximum of 930 pounds per square inch.
First indications are that all went well, though it will take several weeks for
the engine to be taken apart and studied.

Redesign of the booster segment field joints was directed by NASA following
findings that a poorly designed joint was responsible for the Challenger
disaster. Changes in the joint include addition of a third O ring, capture
latch and permanent bonding. Engineers spent over one full year redesigning
the sealing system for the 2.65 million pound thrust rocket motor.

Six

AMSAT i
First,
on the

soon as June

more booster tests are expected before shuttle flights resume,

-
<9
s looking
the EDSAT
shuttle.

possibly as
1988.

forward to the renewal of shuttle flights for several reasons.
GAS can promised from Richland Community College is manifested

several Shuttle Amateur Radio Experiments (SAREX)

Moreover,
are either ready or in the planning stages.
and Ron Parise, WA4SIR,
missions.

*#* AMATEUR RADIO VIDEO CARRIED ON SATELLITE-TV **

"The New World of Amateur Radio",
by Roy Neal in conjunction with the ARRL,
readied for its premier airing September Z20.
transponder 12-H (channel 23) at 2200 UTC on Sunday,
are encouraged to tape it off the air for showing at club

is in final

Astronauts Tony England,
are both anxious to add a SAREX package to their

WOORE ,

an instructional/promotional video prepared
production and being

Watch for it on GTE Spacenet 1,
20 September.

Amateurs
meetings and similar

This screen dump shows an actual “diary” transmission from
UO11 made with our prototype decoder. The diary information
is usually updated once a week on UTC Thursdays and

Oct. 1987 — Australian Electronics Monthly — 63

generally contains items of interest to satellite enthusiasts,
experimenters and radio amateurs.
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A dc servo-feedback adélpior
for the 6000 series amplifiers

David Tilbrook
Technical Systems Australia Pty Ltd

This little add-on project will see to it that the output dc offset of the fully dc-
coupled 6000 and 6005 amplifier modules is less than 5 mV, regardless of
component tolerances, temperature variations or drift in the values of those

critical components which affect the dc offset.

A NUMBER of constructors of the AEM6000 and AEM6005
dc-coupled power amplifiers have expressed concern about
the setting of the dc offset on the output of these power amps.
The dc adjustment preset potentiometer on these modules
provides the largest amount of vernier around the centre of its
setting. However, experience has shown that, on some mod-
ules, this preset needs to be set near either of its extremes,
where an accurate zero setting of the dc offset can be difficult
to achieve, or occasionally, the preset “runs out of range”.
The 6000 and 6005 power amp modules are somewhat
more prone to having small amounts of dc on their outputs
since the design is entirely dc coupled. Most power
amplifiers employ a large value electrolytic capacitor in
series with the feedback resistor to ground to reduce the over-
all gain of the amplifier to unity at dc. In so doing, the dc
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offset on the output of the amplifier is effectively reduced.
The conventional power amplifier, for example, employing
bipolar input devices and featuring unity gain at dc, would
probably provide between 20 and 50 mV dc offset on its out-
put. These are acceptable figures although a lower dc offset is
obviously preferable.

In order to ensure the best possible sound quality, this elec-
trolytic capacitor in the feedback loop is omitted in the
design of the AEM6000 and AEM6005 power amplifiers. The
input bipolar differential pair of the conventional amplifier is
replaced here by a dual JFET which, as it is constructed on a
single piece of silicon substrate, features highly matched
characteristics, ensuring small drift and low dc offset. The dc
offset is then adjusted using a preset dc offset adjustment
potentiometer. The gains of these amplifiers at dc is therefore



The AEM6006 adaptor fits readily on the 6000 amp module.
Note that the component side of the board faces the input
end of the 6000 module. The same goes for the 6005. The
cutout in the 6006 board visible here is to clear some
resistors on the 6005 module.
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48, the same as that provided by the amps for ac signals.
Small dc offsets around the input circuitry will therefore be
amplified 48 times and appear on the output of the power
amp. However, it is usually not difficult to adjust an
AEM6000 or AEM600S so that its output dc offset is less than
50 mV.

In order to ensure that a very low dc offset can be achieved,
we are presenting this dc servo-feedback amplifier which can
be added to either the AEM6000 or AEM6005 power
amplifiers. The function of the 6006 is to amplify dc errors
detected on the output of the power amp and to reinsert the
amplified error into the feedback loop of the power amp so
that it will be reduced to an acceptably low figure. With the dc
servo-feedback adaptor fitted we have found it easy to set the
dc offset to less than 5 mV, achieving less than 1 mV offset in
most cases.
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AEM6006 CIRCUIT OPERATION

The AEM6006 is employs the JFET-input IC operational amplifier
type TLO71. This device feature low input noise and very high-input
impedance. The op-amp is configured as a non-inverting amplifier
with a gain which is set by the two resistors R5 and R2 to be around
101, i.e: gain (R2 + R5)/R2.

Power supply for the IC op-amp is provided by the zener diodes
ZD1 and ZD2 and their accompanying bias resistors R3 and R4. In
the case of the AEM6005, the power amp supply rails are around 50

volts which a%plies around 38 V across R3 and R4. The resulting cur-
rent of around 1.7 mA is sufficient to power the op-amp while not

causing excessive power dissipation in the dropping resistors. In the
case of the AEM6000, the higher supply rails of around 70 voits
cause a somewhat higher current of about 2.6 mA and the power dis-
sipation in resistors R3 and R4 will be approximately 0.15 waits, so
half watt resistors are specified.

To filter the ac signal waveform from the dc component on the out-
put of the power amp, a first-order RC filter is used which consists of
resistor R1 and capacitor C2. The resuiting —3 dB cutoff frequency is
around 0.34 Hz which ensures a good frequency response for the
power amplifier at low frequencies within the audio passband.

Resistor R6 isolates the low output impedance of the op-amp
from the feedback point when the adaptor is connected to the
amplifier. Without this resistor, the low output impedance of the op-
amp would affect the ac signal gain of the power amp.

Circuit diagram of the dc servo-feedback adaptor. Simple,
isn't it? It's powered from the supply rails of the modute to
which it's fitted. The adaptor’s input comes the amp’s output,
while the adaptor’s output is applied to the gate of the amp’s
differential input stage FET, Q2.

The adaptor

The adaptor is based on a TL071 JFET-input operational
amplifier. This device features an exceptionally high input
impedance which is necessary for this design since its non-
inverting input is fed from a large value resistor. The adaptor
is simply a non-inverting amplifier with a gain of around 101.
Power is obtained from the power supply rails of the main
power amplifier modules which are reduced by a pair of
zener diodes to a voltage appropriate for the TL0O71.

The output of the power amplifier is applied to the input of
the op-amp via a 1M resistor (R1) which, in conjunction with
capacitor C2 forms a low-pass filter to remove the signal com-
ponents from the dc feedback signal. The RC network pro-
vides a time constant of around half a second, so it takes
approximately this long for the adaptor to reduce the dc offset
on the output of the power amplifier to a suitably low level.
This long time constant ensures that the 6006 does not intro-
duce excessive low frequency phase errors which might
otherwise cause a degradation of signal quality. The dc out-
put of the dc servo-feedback amplifier is applied via resistor
R6 to the feedback point i.e: to the gate of Q2 in the AEM6000
and AEM6005 power amplifier modules.

The 6006 works well and the dc offset on most 6000 and
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AEM6006 PARTS LIST 1

Semiconductors

iCT .o, TLOTM A K

ZD1,ZD2 . ... 15V W zeners —p—

Resistors all YeW, 5% A K
unless noted —— 10—

Rz L ZENER

R3,R4.......... 22k, 0.5W DIODES

RS ... M

R6 .................. 100k

Capacitors Sgs otk

Cl ... ... ... ... 100n MKT BPUR&J‘quT

cz....... 470n MKP or MKT E TR,

C3 .0, 100n MKT GUIDE' this

issue for a
guide to
component
sources and
kit suppliers.

Miscellaneous
AEM6006 pc board; hookup
wire; solder.

Estimated cost: $9-$11

6005 power. amplifiers with the adaptor fitted is easily
adjusted to less than 5 mV as mentioned above. It is still
necessary to optimise the dc offset using the dc offset adjust-
ment pot provided on the power amplifier to achieve the best
. possible result.

Construction and assembly

Construction of the AEM6006 and assembly of it to a 6000
module is simple. We recommend that you use the AEM6006
pc board since it has been designed to be easily retro-fitted to
both the 6000 and 6005 modules with minimum modifica-
tion to the pc boards.

Start copstruction of the 6006 board in the usual way by sol-
dering the resistors and non-polarised capacitors to the
printed circuit board. The two zener diodes and the TL071
op-amp must be fitted to the board with the correct orienta-
tion. Take note of this from the overlay diagram. Pin 1 on the
TLO071 is marked as shown in the pinout diagram.

Once the pc board is fully loaded it is mounted into posi-
tion on your 6000 or 6005 power amplifier modules by solder-
ing the 6006 pc board so that it is perpendicular to the
amplifier board on the earth track on the components’ side of
your amplifier board, between the input/driver section and
output stage.

On the 6006 board, you'll see two large ‘plates’ of copper at
opposite ends of one edge. The 6006 pc board is positioned
perpendicular to the amplifier board over the earth track area,
as shown in the accompanying photograph This solder con-
nection also provides a “clean” signal earth to the adaptor.
For best results, it is a good idea to “tin” the appropriate areas
of the two pc boards by first heating the track area with the
iron and running a thin layer of solder across the area.

. Be careful when fitting the adaptor to the AEM6005 since
the noisy earth track is immediately adjacent to the clean
earth track to which the adaptor must be soldered. Be careful
not to solder the adaptor to the noisy earth on the 6005 since
this could insert mains and other noise voltages into the feed-
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Component overlay. Watch the orientation of the two zener
diodes and the TL0O71 op-amp.
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back loop of the amplifier. Note that in the case of the 6005,
the centre region marked on the 6006 pc board should be
“nibbled” out to enable the 6006 pc board to straddle some
resistors on the top side of the 6005 board. This is not neces-
sary when fitting the unit to the 6000 board, although the
photographs show the area on the 6006 board cut away.

On the AEM6000 power amp11f1er module, the 6006 board
is actually fitted to the noisy earth track area, but this is
acceptable since this point on the 6000 pc board is substan-
tially cleaner than the noisy earth track on the 6005.

Once the adaptor board is soldered into position on the
power amplifier it can be wired-up to the appropriate points
on the components’ side of the power amp by the use of four
flying leads. Two of these leads, each connected to points B
and C on the 6006, are soldered to the power amplifier’s posi-
tive and negatlve supply rails respectively. Point A on the
6006 pc board is connected to the output of the power
amplifier while point D is taken to the gate of JFET Q2.

AEM6006

Seftingup

Before powering up the power amplifier module check that
the adaptor is soldered to the correct position on the amp pc
boards and check all four flying leads. If all is well then power
up and measure the dc offset on the output of the power
amplifier. You should notice that the dc offset on the output of
the power amplifier has been immediately reduced to a frac-
tion of that present before the adaptor was fitted. Adjust the
dc offset preset pot to obtain a minimum dc output. With the
adaptor in place any thermal drift or drift of component val-
ues. with time that might otherwise cause a dc offset on the
amplifier will be corrected by the servo-feedback action of the
6006.

Since the 6006 uses a single RC time constant to filter signal
levels, and since C2 can be a high quality metallized polyp-
ropylene type capacitor, we have found that the dc servo-feed-
back adaptor introduces little or no discernible effect on the
sound quality of the AEM6000 and AEM6005 power
amplifier modules.
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A 100 watt all-mode power
amp. for the six meire band

Dick Smith Electronics

Here's a booster amplifier that will give your
six metre signal a bit more “sting”. It's
straightforward to assemble and align, and
won't break the bank balance.

THIS ALL-MODE POWER AMPLIFIER was designed by the
R & D department of Dick Smith Electronics and comple-
ments their existing range of amplifier kits for the two meter
and seventy centimeter bands. Intended for use in the six
meter amateur band, it boasts a continuous power output of
100 watts for an input of under six watts and is thus compat-
ible with many popular amateur transceivers from low
power portables to base station rigs of 10 watts or more out-
put.

As anyone who has ever operated on six meters will tell
you, it can be one of the most fascinating of all the amateur
bands. With the two “DX seasons” a year — winter and sum-
mer, the latter being the most spectacular ~ and the sunspot
cycle once again on the rise, now is the time to start plan-
ning that station upgrade you promised yourself. Although
there are times when some quite good DX can be worked

FEATURES

Mobile or base operation

Carrier operated relay (COR)

Over-voltage and transient protection
Reverse polarity protection

Switchable between-syllable delay for SSB
Power and on-air indication

Relative output power metering

Remote dc output for preamps etc.
Optional attenuator

e 'h:u ALL-MODE POWER AMPLIFIER ===

RF QUTPUT

l——POwEﬂ AM/FM  ON AR
ey

NS T W A A

Styling of the 6m all-mode amp matches that of the 2m and
70 cm amps, with a topside heatsink and folded aluminium
housing. The front panel meter indicates relative power output.

with very modest equipment, there is often no substitute for
a bit more power and this timely project should prove a use-
ful addition to many stations.

Design

Design of the amplifier is based around a pair of Motorola
MRF492 transistors. These are a low-band VHF device and
reference to the manufacturer’s data (see the data sheet

This month’s Star Project is from Dick Smith Electronics who will be
marketing kits through their stores and dealers; cat. no. K-6349,
$349. Mail order enquiries to PO Box 321, North Ryde 2113 NSW.
(02)888 3200.
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PARTS LIST
Semiconductors
Di1-D2 .............. 1N4148
D3-D8 .............. 1N4004
D9-D10 ............. 1N4148
ZD1 ....... 15 V/400 mW zener
ZD2 . ......... 3V3/1 W zener
LDT ... TL4213,
5 mm red LED
LD2 .. TL4233, 5 mm green LED
[ BC337
Q2-Q3 .............. BC557
Q4 .. ... BC337
Q5 ... ... L BD139
Q6-Q7 ............. MRF492
Reslstors all aW, 5%
unless noted
R1 ... 100k
R2 ... ... 56k
R3 ... ... 10k
R4-R5 . ............ 27R,2W
R6 ............... 180R, 2W
R7 ................ 12R, 2W
R8 ............... 180R, 2W
R ... ... 3k3
R10 .......... ... ..., 100R
R11 ... ... 150R
R12 ............. 270R, 2 W
R13 . ... ... 10k
R14-R15 .......... 220R, 1 W
R16 ............... 39R, 5W
R17-R18 . ............... 1k
R19 ........... ... ..., 2k7
R20 .................. 470R
VRT1 ......... 100R hor. trimpot
VR2 .......... 10k hor. trimpot
Capacitors
Ct........... 1p disc ceramic
ce......... 100p disc ceramic
C3............ 22u/16 V tant.
C4.......... 10n disc ceramic
(3 5 ab a0 00000 47p disc ceramic
C6.......... 39p disc ceramic
C7............ 22u/16 V tant.
c8.......... 10n disc ceramic
Co...... 100u/25 V RB electro.
C10-C11 ..... 47p disc ceramic
C12-C13 . ... 270p disc ceramic
Cl4 ... ... 10n disc ceramic
Ci5 ........ 100n disc ceramic
C16-C17 ..... 10n disc ceramic
ci8 ..... 100u/25 V RB electro.
c19 ........ 100n disc ceramic
C20 ......... 10n disc ceramic
ca21-ce2 ...... 1n disc ceramic
ce3......... 10n disc ceramic
C24 . ... 1000u/16 V RB electro.
Ca25 ......... 49p disc ceramic
Cc26 ......... 39p disc ceramic

c27 ........ 100n disc ceramic
ca28 ......... 68p disc ceramic
cz29 ........ 120p disc ceramic
C30 ......... 68p disc ceramic
C3t .......... 1p disc ceramic
C32-C33 ..... 10n disc ceramic
C34 ...... 10u/25 V RB electro.

VC1-VC2 ... 130p-450p trimmer,
Arco C4210, “C” mounting type

VC3........ 95p-350p trimmer,
Arco C428, “C” mounting type
VC4 . ... ... 55p-250p trimmer,
Arco C426, “C” mounting type
VC5 ........ 95p-350p trimmer,
Arco C428, "C” mounting type
VC6 ........ 55p-250p trimmer,

Arco C426, “C” mounting type

Miscellaneous

SWi-Sw2 ... ... .. Spdt toggle
switch, pc board mounting’
RLAT ............ DPDT relay,

Siemens V23012, 12 V coil

RLAZ ........ DPDT relay, 10 A
contacts, 12 V coil

.. S0O-239 single hole
mount, with earth lug

CN3 . .. panel mount RCA socket

M1 . 500 uA signal strength
meter with backlight

RFC1-RFC3 ......... see text
RFC4-RFC5 ...... 47 uH axial

RFC6-RFC7 ......... see text

ZA-1516 double-sided pc board;
folded aluminium enclosure with
front and rear panels; Black
anodised and machined heatsink;
Aluminium transistor mounting
plate; 15 FX115 ferrite beads; two
meters of 1.2 mm dia. tinned
copper wire; 30 cm of 1.6 mm dia.
tinned copper wire; 20 cm of
small gauge hookup wire; one
meter each of red and black 4 mm
diameter power cable; 20 amp
3AG fuse with in-line fuseholder;
one captive type cable grommet;
four self-adhesive rubber feet; 20
pc board pins; one TO-220 mica
insulator; silicone thermal grease;
15 off 3 x 8 mm machine screws;
four off #6 x 6 mm self-tapping
screws; two off #4 x 6 mm self-
tapping screws: four x 4BA hex
nuts.

Kit price: $349.00

CN1-CN2

On the inside. The layout is quite straightforward making
assembly relatively easy. All componentry is mounted on a
single double-sided pc board, the topside being virtually
all groundplane.

elsewhere in this issue) shows that they are intended for FM
power amplifier use. A closer examination of the data reve-
als that the devices exhibit sufficient linearity for SSB appli-
cations up to 60 watts when they are biased within the
linear portion of their curve.

Tests performed on the prototype amplifiers indicate that
optimum bias conditions exist when operated somewhere
between class A and class AB where the idling current of the
individual transistors is between 0.5 amps and 1.5 amps.

Construction

For ease of construction, all components are mounted on a
printed circuit which features solder-tinned tracks and silk-
screened component annotation. The board measures 218
mm x 130 mm and it is mounted on a large, anodised heat-
sink to allow continuous operation of the output transistors
at high power levels. You should first familiarise yourself
with the layout of the board so that you have a good idea
where all the components are sited.

Commence construction by first fitting all the pcb pins
into the board. Note that the pin locations designated by the
letters “FT" are feedthroughs used to connect the copper
foil on both sides of the board. These must be soldered on
both sides and can be cut short after fitting. The pin loca-
tions designated by the letter “T" are used for wiring termi-
nations. Where possible, these should be soldered on both
sides of the board, but they should not be cut short after fit-
ting.

The resistors, capacitors and the two horizontal trimpots
can be mounted next. Resistors R14, R15 and R16 (220 ohm/
1 W and 39 ohm, 5 W) should be mounted 3 mm above the
board to allow for heat dissipation and to prevent coupling
effects from the RF track which runs underneath. If
required, the five resistors for the input attenuator can be fit-
ted at this stage. You should refer to the “input attenuator”
section for details of this operation. If an input attenuator is
not required, you can replace the resistors with a 27 mm
long piece of 1.7 mm diameter tinned copper wire, indi-
cated as LK1 on the component overlay.

The components C5, C6, C10-C13, C15-C16, C19-C22 and
C25-C30 are all soldered to the top of the pc board with their
leads spread out and cut to minimum length. Refer to Figure
1 for preparation and fitting of these components.

The trimmer capacitors can now be fitted to the board. Pay
particular attention to their orientation as indicated by the
component overlay. The trimmers VC1, VC4 and VC6 have
their earth (screw) side soldered to the top surface of the pc
board only, whilst trimmers VC2, VC3 and VC5 are soldered
on both sides of the board. Take care to trim the soldered
joints on the underside of the board to prevent possible
shorts to the heatsink.

You can now fit all the semiconductors with the excep-
tion of of D3, D4, Q5, Q6 and Q7. Take care with the orienta-
tion of these components and try to keep the leads as short
as practicable. Where pads exist, you should solder the con-
nections on both sides of the pc board, particularly with
connections to the ground plane such as the emitter of Q1.
the LEDs, switches and relays can also be installed at this
point. Install the switches first and then position the LEDs
and bend them so that they are on the same centre line as the
switches.

The next step is to construct and install the RF chokes p

Oct. 1987 — Australian Electronics Monthly — 69




aem star project

CIRCUIT OPERATION

The operation of the amplifier is best examined by breaking the cir-
cuit down into a number of individual parts. We will begin by describ-
ing some of the “peripheral” parts such as the COR and protection
circuit, the bias supply, the harmonic filter and the output metering
circuit.

The COR and over-voltage protection

When the unit is first powered up, C3 charges to the supply voltage
via R2. When drive is applied to the amplifier's input, a small part of
the drive signal is coupled off via C1 and rectified by the two diodes
D1 and D2. The resulting positive signal turns on Q1, thus discharg-
ing C3 and allowing Q3 to conduct. When the potential through the
voltage divider comprised of R12 and R13 exceeds approximately
60 microamps, Q4 will also turn on which energises relay K2. Power
to the main amplifier, as well as the coil of RF switching relay K1, is
supplied through the contacts of K2. This is the “on-air” mode.

When drive is removed from the amplifier's input, Q1 is biased off
by R1, aliowing C3 to charge via R2 when the front panel switch is in
the SSB/CW (long delay) position. When the front panel switch is set
for AM/FM (short delay), C3 will charge up via both R2 and R3. With
the component values used, the long delay is about 1.5 seconds
which should be a suitable “between syliable” delay for SSB opera-
tion. The delay time can be shortened or extended by changing the
value of R2 if so required. The turn off threshold for Q3 is about 9.3V
for a 13.8 V supply rail, thus when C3 charges up to about 63% of its
final value, Q3 and Q4 will turn off, releasing the relays K1 and K2.
This is the “standby” mode.

An over-voltage sensing circuit is provided by Q2, ZD1, R10 and
R11. When a supply rail in excess of 17 V is applied and the unit is
switched on, ZD1 will conduct, thus turning on Q2 and holding Q3
off. As Q3 controls the relays, power will not be supplied to the main
amplifier circuitry, thus preventing damage due to over dissipation.
Diode D8 protects the amplifier circuitry in the event of reverse polar-
ity being applied and diode D6 prevents bias currents from being
drawn in the opposite direction through relays K1 and K2 whilstinthe
standby mode. .

Bias supply circuit

A single bias supply has been provided in the interests of pc board
space conservation and ease of alignment. A trimpot allows adjust-
ment of bias from class B to class A, althoughitis recommended that
the bias is set to between class A and class AB for optimum perfor-
mance.

With reference to the circuit diagram, R14, R15, D3, D4 and VR1
comprise a thermally compensated bias supply for the base of Q5.
Adjustment of the base current of Q5 via the trimpot VR1 allows con-
trol over the amount of emitter current by a factor which is the transis-
tor's hFE. The actual amount of current through the emitter of Q5 is
determined by the current requirements of Q6 and Q7.

Diodes D3 and D4 are mounted across their respective power
transistors for thermal compensation. The 100 mA diode current
affects the amount of compensation and will tend to “throttie back”
the RF output power by between 0.5 dB and 1 dB from initial cold
start, to continuous operation over a period of some minutes. Trimpot
VR1 can be adjusted during transmission to swing the output power
by plus or minus 0.5 dB. Resistor R16 limits the bias current to 350
mA, whilst the two chokes RFC4 and RFCS5 isolate the bias circuitry
from RF present on the bases of Q6 and Q7

Optional input attenuator

With reference to the power-in/power-out graph, it can be seen that
an appreciable deviation from the linear portion of the curve occurs
just after 100 watts output. It would thus be desirable to limit the
amplifier's maximum output to this level so that suitable linearity for
SSB operation is retained. If a low power exciter of 2 — 3 W output is
employed to drive the amplifier, it will never be driven beyond the 100
W level and an input attenuator will not be needed. This is also the
case for higher power exciters which have the facility to vary their
power output, but care should be taken not to exceed the amplifier’s
100 W output level.

If a high power exciter of 10 W — 15 W output is to be used, some
sort of attenuator will be required to prevent the amplifier from being
driven into non-linearity. We will use the figure of 15 W drive to

demonstrate how to calculate the values required for such an
attenuator.

Referring again to the power-out/power-in graph, you will see that
100 W output will require a drive of 5 to 6 watts. To allow for variations
in the gain of the MRF492s, we will assume a drive of 5 W. Now that
you have established the drive-available and drive-required figures,
the following formulae can be used to calculate the resistor values
for aT-network attenuator:

zZ = 50 0hms R1 R2
50 OHMS 50 OHMS
K = /Pout/Pin
R3
= \J15/5
= 1.732 -
R1 = R2 = Z[1-2/(K+1)]
= 50x0.268
= 13.4ohms
R3 = 2ZK/2
K-1
= 86.6ohms

Giving consideration to the dissipation levels in each arm of the
attenuator, the following configuration and values were chosen. All
resistors are rated at 2 W and to minimise inductive effects, Allen
Bradley hot moulded components were chosen.

In the case of the attenuator not being required, a link made from
1.7 mm tinned copper wire can be used and inserted in the LK1 posi-
tion as indicated on the component overlay.

CAUTION! This amplifier is capable of delivering a saturated out-
put of over 150 Wwhen drive levels in excess of 12— 14 W are applied
without an attenuator fitted. Continuous operation under these con-
ditions is almost certain to result in permanent damage to the power
transistors and associated components due to over dissipation. The
amplifier's output should be limited to a maximum of 120 W for safe
continuous operation.

Harmonic filter

Before the harmonic filter was incorporated in the prototype unit, the
second and third harmonics measured —25 dB and —-55 dB respec-
tively. The design specifications called for harmonics to be suppres-
sed to better than —60 dB with respect to the carrier. To suppress the
second harmonic would thus require a filter with a 40 dB/octave
attenuation slope, allowing for construction tolerances. This could
be easily achieved with a “Butterworth” response, but would require
atleast seven elements to obtain the desired attenuation result.

A “Chebychev” filter offers a faster initial rolloff for less elements
and was chosen in the interests of conserving board space. Only five
elements are required with the Chebychev arrangement to achieve a
40 dB/octave slope, and in this circuit these are L9, L10, C28, C29
and C30. The filter exhibits a characteristic passband ripple of only
0.1dB.

After determining the component values and fitting the filter to the
prototype, a new set of measurements was made. The second har-
monic measured —63 dB whilst the third harmonic was better than —
70 dB with respect to the carrier. Insertion loss and the 0.1 dB
passband ripple were not evident on the plotted response graph of
the filter.
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put power and is thus not suitable for absolute measurements.
Whether in standby or amplify mode, a small portion of the output
signal is tapped off by C31 and then rectified by diodes D9 and D10.
The resultant dc signal is attenuated by R19 and R20 and filtered by
C33 and C34. Trimpot VR2 allows calibration of the meter by limiting
the current through the coil.

If the range provided by VR2 is not sufficient, the ratio of R19 and
R20 can be adjusted to increase or decrease the sensitivity accord-
ingly. You should be aware that the indication on the meter will alter if
the amplifier is driven into loads that depart from a 50 ohm impe-
dance.

ALIGNED AT S3umHz

7 8 9 10
PIN(WATTS)

1112 13 14 15 16 17 8 50 s 52 53 54
FREQ.(MM2)
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RFC1, RFC2 and RFC6. Refer to Figure 3 for details of the
choke construction and check that you use the correct diame-
ter tinned copper wire. RFC1 is made from three ferrite beads
over a 19 mm long piece of 1.2 mm tinned copper wire. Before
fitting the beads, bend one end of the wire at aright angle. You
can then slide the three beads onto the wire and bend the
other end to keep them in place.

RFC2 and RFC6 are constructed in a similar manner but use
five beads on a 30 mm length of 1.7 mm diameter tinned cop-
per wire. Be very careful when bending the wire, especially
the 1.7 mm diameter wire used for RFC2 and RFCB8, as the fer-
rite beads are fragile and it is easy to shatter them. Using of a
pair of needle-nosed pliers at the bend to grip the wire bet-
ween the beads and the point of the bend is the best method.
If you wish, a small amount of “Super Glue” can be used to
stop the beads moving after the chokes have been soldered in
place.

Mounting the power transistors

Mounting the power transistors requires a fair bit of care and
the following steps should be followed closely to avoid caus-
ing permanent damage to the devices through mechanical
stress.

Apply a very light coating of solder to the undersides of the
leads of Q6 and Q7. You may also do the same for the areas
where the leads of these devices will contact the pc board, as
indicated by the overlay, although the tinning on the board
should be sufficient. Do NOT install the transistors at this
point. Next, prepare the bias transistor, Q5, by bending it’s
leads at a right angle 3 mm from the bottom edge of the pac-
kage such that the leads will point up and away from the
metal side of the transistor package. Insert the leads of Q5 into
their respective holes from the underside of the pc board as
indicated by the overlay. Splay the leads a little to hold the
device in place, but do NOT solder Q5 in position yet.

With reference to Figure 4, position the aluminium plate
onto the heatsink. Position the four hex nuts as per the diag-
ram and carefully position the pc board on top of the assem-
bly. These nuts are used as spacers and are thus a clearance fit
over the 3 mm x 8 mm machine screws which hold the pc
board on the heatsink. Place the MRF429 transistors, Q6 and
Q7, into their indicated positions, observing the correct
polarity. the transistor mounting holes and the pc board
mounting holes should be aligned with their respective holes
in the heatsink.

The sides of the pc board should be parallel to the edges of
the heatsink and there should be about 1 mm clearance from
the ends of the board to the front and rear of the heatsink.
With the assembly thus aligned, insert the nine 3 mm x 8 mm
machine screws in their respective holes and tighten them
down. Do not use excessive force, particularly when screwing
down Q5, the case of which may shatter as a result.

The power transistors can now be soldered in place. Apply
solder to the leads of the RF devices Q6 and Q7, using only
the minimum amount required to make a good connection.
“Sweat” the connections by pressing the flat of the soldering
iron on the upper surface of each transistor’s lead so that the
solder on the undersides melts. This method allows the trans-
istors to be mounted with the minimum mechanical stress.

Solder the collector of the bias transistor Q5 to its pad and
cut off the excess leads protruding on the component side of
the board. Now remove the board assembly from the heatsink.
When removing and installing the pc board on the heatsink,
always remember to loosen the transistors first and tighten
them last. This prevents the transistors from becoming stres-
sed by allowing the hex nut spacers to support the weight of
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the pc board. You may now solder the remaining leads of Q5
to their pads.

The board is now ready to accept the coils. Prepare RF
chokes RFC4 and RFC5 by sleeving a ferrite bead over one
end. The lead with the ferrite bead fitted is inserted into the
pc board and soldered in place. The other lead is soldered on
the component side of the board to the copper pads
associated with the bases of the RF transistors.

Prepare the ten coils as per Figure 3, taking care to use the
correct diameter tinned copper wire. Owing to the charac-
teristic “symmetrical” layout of the amplifier, the opposing
coils of each “half” should be wound in opposite directions
to facilitate mounting. Note that L9 and L10 are wound in the
same direction. The coils are mounted on the surface of the
component side of the board by gripping with a pair of nee-
dle-nose pliers and soldering in place. It should not be neces-
sary to re-locate any of the adjacent capacitors to accommo-
date the coils if you take heed of their position in the first
place.

Apply a thin coating of silicone thermal grease to the
ceramic tops of the RF transistors and install the two diodes
D3 and D4 across the tops. It is best to pre-shape the diodes by
bending their leads appropriately before soldering them in
place. For optimum thermal tracking, the body of the diodes
should make tight physical contact with the transistors. The
protruding leads of the diodes should be trimmed as close as
possible to the board on the underside to avoid the possibility
of shorts to the aluminium plate.

Insert two lengths of 1.7 mm diameter tinned copper wire
into the RF connection holes at the rear of the board and sol-
der them in place. Leave at least 20 mm protruding from the
top of the pc board for later connection to the panel sockets.




The pc board can now be permanently installed on the heat-
sink. The procedure for this operation is the same as before
except that a mica washer insulator should be fitted under Q5
and a thin coating of silicone thermal grease applied to the
undersides of the transistors, the mica washer and the
aluminium plate. Ensure that the pc board is correctly
aligned before tightening the screws and remember to tighten
the transistor bolts last.

The front and rear panels can be mounted next. These are
attached to the heatsink by means of #6 x 12 mm self-tapping
screws which are screwed into the channels provided in the
heatsink. As these screws require a fair amount of force to cut
a thread in the channels, it is wise to pre-tap the channels by
screwing in the self-tappers with the panels off, thus avoiding
the possibility of damage due to the screwdriver slipping.
Attach the SO-239 sockets and the RCA connector to the rear
panel and ensure that the earth lugs on the RF sockets are fit-
ted. Screw the panel onto the heatsink, then bend and posi-
tion the earth lugs of the RF sockets such that they can be sol-
dered to the top of the pc board.

Prepare the heavy duty red and black power leads by first
installing the in-line fuse in the red lead as per Figure 2, then
strip 10 mm of insulation from one end of each lead. Solder
the red and black leads to their respective points on the pc
board as indicated by the overlay. Feed the wire through the
large centre hole in the rear panel and secure in place with the
captive grommet.

Run a length of light gauge insulated hookup wire from the
pcb pin marked “remote o/p” to the centre conductor of the
RCA connector and install the 10n (0.01 uF) capacitor, C32,
between the centre conductor of the RCA connector and the
back panel. The two previously installed 1.7 mm diameter tin-
ned copper wires are now bent over at a right angle and sol-
dered to the centre conductors of their respective SO-239 soc-
kets.

FUSE HOLDER
i
(525% ;Eoé?‘g:) SPRING FUSE (FEMALE SECTION)

| /
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POSIMVE LEAD

Figure 2,
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All that now remains of the construction is to fit the front
panel and install the meter. Screw the front panel to the heat-
sink after pre-tapping the channels as you did with the rear
panel, then, after applying a small amount of contact adhe-
sive to the top of the meter, seat it in place on top of the pc
board such that it aligns with the cutout window in the panel.
The switches and LEDs should also be protruding through
their respective holes. Cut the leads for the meter backlight to
the required length and terminate to the pcb pins indicated
on the overlay. Use the off-cuts to connect the meter coil ter-
minals to their respective pins.

This completes assembly of the amplifier. The next step is
to test and align the unit.

Alignment

To align the amplifier, you will need the following test equip-
ment: a 13.8 V power supply capable of delivering at least 18
amps and with current metering, a suitable VHF power/

VSWR meter reading to about 150 watts, a 50 ohm dummy
load of suitable rating, a multimeter and a non-ferrous align-
ment tool.

The first step in the alignment process is to set the dc bias
conditions for the power transistors. Turn the bias control
trimpot VR1 fully clockwise and select the front panel mode
switch to the AM/FM position. Apply dc power to the unit
and observe the supply current. The relays should energise
momentarily and the green “on-air” LED will illuminate for
the same period. The supply current should now be about 50
mA. Test the VOX delay by selecting the SSB/CW mode and
switching the unit off and then on. The relays should energise
for approximately two seconds.

To set the dc bias, power must be applied to the transistors.
To achieve this, the carrier operated relay (COR) circuit
should be enabled by shorting the COR override pin (marked
as C/O on the overlay) to ground. When this is done, the relays
will energise and the “on-air” LED will illuminate. The sup-
ply current should be around 300 mA.

Adjust VR1 until the supply current increar es by two amps.
The collector currents of Q6 and Q7 will be about one amp
each as large dc gain variations are not expected for these
devices. This can be confirmed by opening the collector coils
RFC3 and RFC7 one at a time and measuring the current to
the collector. There is no reason for concern if variations are
found as there will be negligible effect on the amplifier’s over-
all performance. Disable the COR circuit by removing the
jumper and remove power from the amplifier.

Having set the dc bias, you are now ready to perform the RF
alignment. Some words of caution here; the output coils and
capacitors will be “hot” at RF. You should take great care to
avoid contact with these areas and use only an insulated
aligning tool, or severe burns can result. The alignment steps
should be performed as quickly as possible to avoid damage
to the RF power devices and other components as there will
be high circulating currents present, particularly when the
transistors are driven into reactive loads. Finally, always
ensure that whilst aligning the amplifier, it is terminated in a
suitably rated, non-reactive dummy load. It is unwise to use
an antenna, as misleading results can be obtained and there is
a strong possibility that you will cause interference.

Commence by backing off all the trimmers two turns from
their tight position. Terminate the output with a dummy load
and a suitable power meter. If a suitable power meter cannot
be obtained, it is possible to use the front panel meter of the
amplifier, bearing in mind that it gives only a relative indica-
tion and can give erroneous readings if the amplifier is not ter-
minated in the correct (50 ohms) load. Connect an exciter to
the amplifier’s input and apply a drive of one watt or less. As
amateurs in Australia are now virtually unable to use the part
of the six metre band between 50 and 52 MHz due to channel

-to n
SPECIFICATIONS MEASURED ON PROTOTYPE page 77D
Amplifier mode:
Continuous poweroutput . ............... .. ... ..... 120 WCW
Saturated poweroutput . ........ .. ... L 150 W CW
GaIN ..o 12 dB to 14 dB
Efficiency ......... ... ... oL 45% (15 A/13.8 V for 100 W)
Modes . ... CW, AM, FM and SSB
BiaS .. Variable
Input VSWR ... ... ... ... ... B 1.51
1dBbandwidth .. ....... ... ... ... ... 50 MHz to 54 MHz
Harmonics ............... .. ... .. .. .. -63 dB (2nd harmonic)
Standby mode:
A A e a e aa 6o a0 aa 86066006 0080a066aa68 00086 111
Insertion 0SS ... ... 0.2dB
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aem datfa sheet

MRF492

NPN SILICON RF POWER TRANSISTOR MAXIMUM RATINGS
Rating Symbol Value Unit
designed for 12 5 volt low band VHF large-signal power amplifier Collector-Emitter Voltage VCEO 18 vdc
applications in commercial and industnial FM equipment. ma}ﬁ{na},e veso 36 vde
@ Specified 12.5 V. 50 MHz Characteristics — Emitter-Base Voltage VEsO SN B Cc
Output Power = 70 W 2 Collector-Current — Continuous Ic 20 Adc
Minimum Gain = 11 d8 Total Device Dissipation @ T¢ = 25°C (1) Po 250 Watts
Efficiency = 50% Derate above 25°C 143 wWs°C
® Load Mismatch Capability at High Line and Storage Temperature Range Tstg -6510+150 °C

RF Overdrive

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
STYLE J
PIN ' EMITTER Thermal Resistance, Junction to Case {2) Reuc 0.7 ocC/W
2 BASE . . A
3 EMITTER (1) These devices are designed for RF operation. The total device dissipation rating
4 COLLECTOR applies only when the devices are operated as RF amplifiers.

{2) Thermal Resistance is determined under specified RF operating conditions by
infrared measurement techniques.

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Ao _I_s"_m"°"_,[ Sl _LT"_"l aax) _L e __I FIGURE 5 — SERIES EQUIVALENT

OFF CHARACTERISTICS N o N INPUT/OUTPUT IMPEDANCES

['con -Emitter Breakdown Voltage V(BRICEO 18 — - Vdc
{tc = 100 mAdc. Ig = 0}
Coll -Emitter Breakdown Vottage V(BRICES 36 S S Vdc 0.49 [¢] z

{Ic = 50 mAdc. Vgg = 0) o8 ot 4 o
— — 0
Emitter-Base Breakdown Voltage V(BRIEBO 40 Vdc 1 ‘:'sozxo"‘““o :?A",L‘c‘ ON COEFFICIENT
it

Ig = 10 mAdc, Ic = 0)

Collector Cutoff Current ICES — 20 mAdc
(VCg = 13.6 Vdc, Vgg = O)

ON CHARACTERISTICS |

[oC Current Gain i ' - Cohee | 0 [ - ] o [ ]
{Ic = 5.0 Adc, V¢g = 5 0 Vdc)

DYNAMIC CHARACTERISTICS
Output Capacrtance Cob — 275 450 pF
(Ve =15 Vdc, Ig = 0. f = 1 0 MH2)
FUNCTIONAL TESTS

Common-Emitter A_mT)hh; Power Gain Gpg n 13 - a8
(Vee = 12 5 Vde, Poyp = 70 W, f = 50 MHz)

Colleﬂor?’hcnency - n - 50 7 IR %
(Vee = 12.5Vde, Poyp = TOW, 1 = 50 MH2) ) Vg = 125V, Pyt = 10W
! Zin Zp"
MH2 _Ohms | Ohms

50 | 07-111 | 058-110

[30 [ os3-p26 | 016-j13
[25 | v12-j128 | 085-ji46

FIGURE 1 — 60 MHz TEST CIRCUIT

o= ¢C of the opti load d

+ 125 Vvde

into which the device output operates at a
given output power, voltage and lrequency

RF Qutput
Cc1 (%]
RF Input KRN ,}r’ Y YV
c2 cs l RFC1
:[ Bead
C1,CB — 9.0-180 pF, Arco 463 RFC2 — 12 Turns, #16 AWG, Enameled Wire Closewound
€2, C3. C4 — BO-4B0 pF, Arco 466 on a 2 W Carbon Resistor
€5 — 1000 pF, 350 V, Unelco L1 — 2 Turns. #18 AWG Enameled Wire. 0 4" ID,
€6 — 10 uF, 25 Vdc 015" Long
C7 — 0.01 uF. Ceramic L2 — Loop. #12 AWG Wire, O 6" High, 0.4~ Wide
RFC1 — 10 uH Molded Choke L3 — 2 Turns, #12 AWG Wire, ID 0 47, 0 25" Long
Bead — Fernite Bead Ferroxcube #56-590-65/38
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—from page 73

0 television, it would be best to align the unit at a center fre- TH E CHIPSPEED

f 53 MHz.
qu/irsl?}:: drive is 2'(:1pplied, the COR circuit should be enabled “ EXTENDED PULSE BU RN”
and the relays should energise. Adjust the output trimmers ELECTRON'C lGNlTION

VC3-VC4 and VC5-VC6 for maximum power output. Next, you
should adjust the input trimmers, VC1 and VG2 for minimum ;
input VSWR. If your power meter and VSWR meter are one ';::,:;‘;;igizi:p':ﬁqgs7 RIS, -7
and the same instrument, you will have to remove it from the :
output and connect it in series with the input. Don't forget to
re-connect the dummy load to the output. PCE $5'4o

Repeat these steps several times, this time aligning one
“half” of the amplifier at a time and tuning the input stage . 0
first and output stage last, i.e: adjust VC1, VC3 and VC4, then FULL KIT OF PARTS $68-o°
VC2, VC5 and VC6. The output power should now be 20 to 30 plus $5.00 postage
watts, assuming a drive of one watt, and the current drawn
from the supply should be about nine amps. The maximum FULLY BUILT AND TESTED $89-00
input drive can now be applied and the amplifier stages +$5.00 postage
aligned as above. Refer to the input attenuator section for the
maximum allowable input drive levels. Reference can be |NEW ZEALAND PRICES:
made to the graphs to obtain the expected levels of perfor-  |Fully built and tested (inc. registration & postage) A$81.00.
mance. Full kit (including registration & postage) A$63.00

An approximate increase of 0.5 dB in power gain can be For all other New Zealand and overseas sales tax exempt
achieved with a slight sacrifice in efficiency by adjusting the prices, send S.A.E.

bias trimmer VR1 towards class A (counter clockwise). This

operation can be performed whilst transmitting, but make All individual components including drilled box and drilled
only small adjustments at a time. heatsink are available. Send S.A.E. for prices.

To complete the alignment procedure, adjust VR2 so that DEALER ENQUIRIES WELCOME
the front panel meter reads full scale when maximum power

output is being delivered. The aluminium cover can now be
fitted and secured by the six 3 mm x 8 mm machine screws CH'PSPEED ELECTRON'CS
and two #4 self-tappers. Fix the four self-adhesive rubber feet
to the bottom of the cover and the amplifier is ready for on-air PO Box 337

operations. & WENTWORTHVILLE NSW 2145
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r Dor’t send your money overseas, support Australia.

AP PLE OWNERS! = feeling neglected?

What has happened to the good old days when everybody was making cards for
your computer? Well, here's a card to put a smile back on your face.

A “Hayes Micro-Modem Compatible”™ modem

with 120071200 full duplex, plus 1200775, 75/1200, 300/300,
auto-answer and auto-dial.

PRICE: $349.00
fully built and tested,

No serial card required!

MAESTRO SUPERMODEM

—new model and new prices!

Australian designed and manufacrured.

Built in Gostord by the Challenge Foundation.
Over 3000 sold i just 12 months.

Expansion port allows casy upgrades

to V22 and V22bis,

Hayes compatible

Auto-answer/auto-dial

Baud rate sense

Built-in bit rate converter

Telecom Approved

Prices (inc. tax)
vavay $349
va, vaz vy $449

BIT STREAM
FLYER

e 1 FLYER
BIT STREAW FP..L

This must be the cheapest V22 modem in Australia!
120071200 full duplex communications for

ONLY $199 (allow $8.00 delivery)

BANKCARD and MASTERCARD accepted.

| MODEMS by MAESTRO _

PROJECT
“MISSING LINK”

Step side the USS Enterprise as it
shifts from impulse to warp drive.

Capture the raw power of lightning
before it plummcts to the Earth, Stand
on the flight deck and key-in the
micro-code to control your destiny.

Cross the threshold between software
and hardware — discover the “missing

link™

Very emotive stuff, right? But 1 did
want to get your attention and now
that I have it, rcad on — it gets more
nteresting.

This 1s a computer kit based on the
Novix 4000 processor. There are many
extraordinary things about this chip.
For instance: there is no internal
micro—code which means there is no
delay between your application pro-
gram in high level Forth, with no
speed penalty,

The Novix 40(X) has many of the qual-
ities of the Transputor or the RISC-
type processors, but even more incred-
ible 1s its ability to jump to subroutines
and back in one cycle!

The board is supplicd with an on-
board EPROM programmer, pro-
grammable (0 to 8 MHz) processor
clock and on firc-up, loads its running
system from EPROM to fast RAM. It
can be plugged into an IBM slot, or
used with a serial link with any com-
puter or stand-alonc with its own
video and keyboard controller.

PRICE: $699.00

This is not a games machine but an experi-

Y

m(m with the future. J

MAESTRO DISTRIBUTORS

Calool St, South Kincumber 2256 NSW
Telephone: (043)68 2277, 68 2278

DEALER ENQUIRIES WELCOME



in-modem

n Australian manufacturer has launched what is claimed

to be the world’s smallest 1200 baud internal modem for
the IBM PC. The Nice inside modem from the Nice Computer
Company of Australia Pty Ltd is less than half-card size and
plugs straight in to any IBM PC, XT, AT or compatibles. The
modem is even small enough to fit into transportables.

The modem will operate at
1200 baud and 300 baud full
duplex under both the Bell and
CCITT standards as well as pro-
viding CCITT V.23 operation at
1200/75 baud for Viatel. The
modem has an extended Hayes
AT-compatible command set
and will even hold one com-
monly used telephone number
to avoid having to type it each
time.

It is possible to configure the
modem as any one of the IBM
“COM" ports one to four, and it
also provides auto-dial, auto-
answer and auto-disconnect.
The modem will originate or
answer at any speed and
employs true baud rate scan-
ning to match its operation to
theremote modem.

The new Nice modem will be
marketed Australia-wide as
well as in export markets and
has a recommended retail price
in Australia of $849. A less
expensive version without 1200
baud full duplex capability
costs $599 and can be upgraded
later if required. Both modems
are supplied with communica-
tions and Videotex software.

For further information on
this modem, as well asthe rest of
their extensive range, contact:
The Nice Computer Company
of Australia Pty Ltd, Suite 3, 41

Rawson Street, Epping 2121
NSW. (02)8698777.

The BIT Blitzer
123E Modem

he BIT Blitzer 123E from

Banksia Information
Technology of Hong Kong, is an
automatic, intelligent, 300,
1200 and 1200/75 bps full dup-
lex, asynchronous and syn-
chronous external modem,
which meets the CCITT V.21,
V.22 and V.23 standards as well
asthe Bell 103/212A standards.

The Blitzer 123E is automatic
and intelligent as it implements
the full Hayes “AT” command
set, including 19 “S” registers,
so that PC communications pac-
kages can make use of all their
features.

The modem features baud rate
conversion for those computers
unable to handle the 1200/75
split rate, as well as call progress
monitoring,  loopback  for
remote diagnostics, ten activity
and status monitoring indi-
cators (LEDs), very low power
consumption and an internal
speaker with command pro-
tocol controlled volume set-
tings.

There are no switches or user
alterable jumpers to be set, all

modem setup and configuration
options are permanently held in
non-volatile memory and canbe
altered via the command pro-
tocol.

The Australian distributor for
the Blitzer 123E is: Mike Boorne
Electronics Pty Ltd, Suite 3,61A
Hill Street, Roseville 2069
NSW. (02)46 3014. The unit is
retailed through Dick Smith
stores.

Locally designed
personal
computer security
system

f you're worried about sec-

urity of your computers, then
you should see Finch Computer
Services of Victoria who has
designed and manufactures a
device known as the “Com-
puloc Security Board” which
prevents unauthorised access to
personal computers.

The Compuloc is a small
board that plugs into a vacant
slot on your PC or compatible
computer and offers varying
levels of access to information
stored on the hard disk or floppy
disks.

The Compuloc offers three
levels of access to the computer.
Level 1is for the system operator
and allows four passwords to be
installed with system operator
status. This status allows full
access to both the hard disk and
the floppy disks.

Level 2 status is the level nor-
mally granted to operators. The
Compuloc supports more than
180 operators at level 2, all of
whom have access to the hard
disk only. The computer will
not boot from a floppy disk, so
operators can be forced into a
special menu program which
then restricts access to certain
files on the drive.

Level 3 status allows access to
the floppy drives only and may
be useful for allowing the com-
puter to be used for recreational
purposes etc.

In operation, the computer
will allow three attempts at
entering a correct password
after being turned on or reset.
After  three  unsuccessful
attempts, the keyboard will lock
and a siren sound will be emit-
ted by the internal loudspeaker
in the computer. The siren can
only be stopped by turning
power to the computer off and
then re-booting. If the correct
password is entered, the
machine will operate as normal

except for the restrictions
placed by the different levels of
access.

Unauthorised removal of the
Compuloc board from the com-
puter without having first run a
de-installation program, will
disable the hard disk until it is
re-formatted. Therefore, if the
computer is stolen, the data on
the hard disk is secure.

For further information, con-
tact: Finch Computer Services,
50 Hamilton Road, Bayswater
3153 Vic. (03)7296301.

High performance
modem module
fromTexas

Texas Instruments  has
announced the release of a
high performance, multi-stan-
dard modem module. Known as
the MOD3110, it complies with
CCITT V.22bis, V.22, V.21 and
V.23 standards as well as the Bell
212A, 103 and 202 standards.
The module also includes the
modulator/demodulator  and
controller functions for automa-
tic call and answer protocols
with either the V.25bis or the
Hayes “AT command set.

Owing to the highly integ-
rated features of the MOD3110,
an OEM can easily and quickly
design a complete modem with
minimal software and hardware
effort. The module incorporates
the necessary interfaces for
either a PC-based or stand-alone
mounting and is well suitedto a
variety of applications such as
personal and professional com-
puters, workstations, point of
sale and Videotex terminals.

The MOD3110 is offered in a
50 mm x 79 mm, 50-pin dual-in-
line module package. For evalu-
ation purposes, Tl offers an
evaluation kit which contains a
demonstration board and an
EPROM module. Together, these
components emulate the com-
plete modem solution using an
RS232 interface and a simple
line driver to the telephone line
interface, Tl say.

TI also provide acomplete PC
add-on board which allows fast
evaluation of the modem perfor-
mance and the industry stan-
dard Hayes AT command set, for
any 8- or 16-bit IBM PC or com-
patible.

Further information may be
obtained from: Texas Instru-
ments Australia Pty Ltd, Semi
Conductor Group, 6-10 Talav-
era Road, North Ryde 2113
NSW.(02)887 1122.
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Amstradder

A disk drive double-up
for your CPC6128

Rod Nugent

So you've had your CPC6128 for a while, eh? Tired of flipping your disks to get
at that file you need on the other side? Maybe you're tired of running out of
disk space and crashing that laboriously assembled program. No more! Here's
how to install a double-sided disk drive BOAC-style (with a minimum of fuss).

HANDS UP all those 6128 owners who hate turning over their
disk because that all important file is on the OTHER side. Or
you run out of disk space at that vital moment and crash your
program. Or can't fit their splelnig checker dictionary on-disk
with the wordprocessor!

There is a solution to these and the other woes that beset
6128 owners because of the small disk capacity of the drive
supplied with the machine. Get a bigger drive! For around
$160.00 you can fit a 360K drive INTO your 6128. That's less
than half the cost of the add-on 5" drives AND its portable!

If you own one of the Giltronic or other 5% drives, don't
turn off yet because there are a couple of goodies in this for
you too. There is a FAST format program and auto log-in for
the double sided disks available. You can kiss goodbye to DIS-
CKIT+ and SETB40.

The modifications are fairly straightforward, requiring no
extensive technical knowledge, just a steady hand. You don't
even touch a soldering iron!

Here’s a list of what you need:

1) Your CPC6128;

2) A Hitachi 3" DSDD drive;

3) A 34-way card edge connector;

4) A disk drive power connector (e.g: Radio Spares #471-424)
5) Wire cutters, pliers, Philips head screwdriver and a file.
Handy, but not necessary, is a bench grinder and a ‘DREMEL’
or similar engraving tool.

“Where do I get all that?” you ask? The edge connector is a
common item at most component retailers. My power con-
nector came from Radio Spares. You get five for around ten
dollars. The drive comes from England, from a company cal-
led “MATMQOS.” It cost me 49.00 pounds, including return
air-freight and took only three weeks from posting my order
until the postie delivered it. Top service, what! With the 26%
duty, your drive should cost around $140.00, depending on
the prevailing exchange rate. MATMOS’ address is at the end
of this article.

Into the fray

Well here’s how, folks. Finish all pending work on your com-
puter. It should only be out of action for a day. But first, put all
your files onto Side 1 of your disks. The new drive won't let
you put the disk in upside down so you won't be able to access
Side 2 once it’s fitted. You could disassemble the drive and
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Before and after - the top machine is the upgraded 6128.
Note how far down to grind the top lip of the front panel.

remove the tab that prevents you from flipping the disk, but
it’s not worth the trouble.

Clear a large, clean work area where you won't be inter-
rupted. Turn the 6128 over and remove all the gold-coloured
self-tapping screws from underneath. Turn it over again into
the working position and remove the two black machine
screws from the right side of the case. Lift the top cover over to
the left and lay it face down beside the bottom. Be careful of
the keyboard connector cable.

Remove the two gold screws holding down the mounting
bracket on the left side of the drive. Lift the drive up, turn it
over and disconnect the ribbon cable connector and power
connector from the rear of the drive. These are very tight and
may need a little coaxing. The power connector has a retainer
that must be pushed out to release it. Remove the two
machine screws holding the bracket onto the left side of the
drive. Keep these and the bracket. Put the drive aside, you're
finished with it.

It will be rather obvious that the Hitachi drive is a monster
compared to the Matsushita that was in there. You have a little
cutting and shutting to do to fit it in, but it will fit, and quite
nicely.

Leaving the dummy disk in the drive, remove the front
panel. You must remove the bottom 3 mm lip and the top 5




Original.drive before removal. Note how the flat cable goes
UNDER the original drive.

mm or so, down to the TOP of the LED, of the front panel. I did
this on a bench grinder, first laying a strip of tape across the
front as a guide and grinding all but the last bit off, finishing
with a fine file.

You must also remove the eject button —a good pull will do
the trick, and grind 1.5 mm off the bottom edge. This is about
the thickness of the bottom edge moulding of the button. How
neat you are with the grinder and file will determine how
your finished unit looks, so tread lightly. Don't refit the front
panel at this stage.

Next up is the 6128. Cover the main circuit board with an
anti-static bag or foil and tape it down to keep dust and plastic
out. On the inside of the drive well, on each side, are several
small plastic supports about 2 mm high. These supported the
old drive, but the new one sits on the floor, so clip these off
with cutters and file the area smooth. File 2 mm off the pillars
that the left side mounting bracket was screwed to.

On the inside front lip of the bottom casing is a small ledge.
This supported the front of the old drive. This ledge must be
ground down to the floor level of the casing. The DREMEL-is
just the ticket here. Only grind down the inside of the ledge,
not the entire front lip of the casing. The inside face of the
front lip must be flat after you finish, so the drive can sit right
up flush with the front.

On the top casing there is a little ridge, about 1 mm high,
running across the inside of the drive well. File this off flush
with the casing edge. Slot the two screw holes on the right
side of the top casing down about 2 mm.

Trial fit the drive into the well. You may find that the small
capacitors on the printed circuit board just touch the top cas-
ing. You could try replacing them with some smaller ones,
but I just removed a little plastic from inside the top casing.
The casing is quite thick at this point. When it is all done the
drive should slide freely back and forth in the assembled cas-
ing.

Reassemble the drive, fit the left side bracket and screw it
into the case. It should be a good fit, but there is not much
room to spare. Be sure there are no stress points in the casing.
It should fit together perfectly without any screws in. File the
drive front panel or your casing until it fits properly. You may
need to adjust the slots in the right side to align with the drive
screw holes.

That completes the mechanical work. The connections are

The new drive in place. Note that the flat cable now goes
BEHIND the new drive. Also note the new speaker position.

next on the agenda, followed by details of the BIOS altera-
tions and formatting software.

As I mentioned above, the original drive connection is a 26-
way ribbon cable. Connecting a 26-way cable to a 34-way con-
nector may seem a bit daunting, but it's quite simple really.
Amstrad don't use the redundant signal leads of the standard
34-way connector.

Cut off the ribbon cable as close as possible to the 26-way
connector. The red trace is wire 1 and they count across to
wire 26. Split the ribbonat wire 6. You need 6 wires, including
wire 1, in one lot and 20 in the other. Wires 1—6 correspond to
wires 7 — 12 of the 34-way connector and wires 7 — 26 corres-
pond to wires 15 — 34 of the 34-way connector.

Fit the split cable into the 34-way connector, holding it in
place with the crimp plate. Check carefully before you crimp
the connector, you may not get a second chance. If you crimp
the connector on upside-down or try to use the strain relief,
you won't have enough cable. The cable must hang down from
the connector and pin 2 should be on the top right, looking at
the connector from the front. This is the point most likely to
cause problems, so BE CAREFUL.

Cut off the 4-pin power connector. Fit one of the female
pins of the new power connector to each wire, crimping
firmly with pliers or a crimp tool. You will have to notch out

the bottom of the power connector so the wires come down P

Close-up of the split cable in the 34-way connector. The
connector numbers from RIGHT to LEFT here, with even
numbers on the TOP side. The far right wire is number 1. Note
the position of the DSO0 link, 4th from the left in the jumper
block.

M i F’C‘,.V\}ER.- X

11117 "eONNECTOR
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instead of out the rear of the connector. The RED wireis +12V
and goes in position 1 of the connector. The two BLACK wires
go in positions 2 and 3, with the ORANGE wire, +5 V, into
position 4. Plug it all together and tidy the wiring.

The new drive is now finished. Check the jumpers on the
drive to make sure it is fitted with the DSO link. Looking from
the front, this is the jumper on the right of the jumper block
and this tells it to be drive “A”. The only thing to do now is
shift your speaker. Unclip it and pull out the wiring. Relocate
it to the left of the drive, in front of the volume control. I stuck
mine down with double-sided tape. It is a bit softer now, but
is still quite audible.

Reassemble the machine, checking again for pinched wires
and pressure points. Fire it up and doa CAT in BASIC to check
the drive works OK. If it doesn’t go (not likely) check your wir-
ing and re-crimp the edge connector.

Boot CP/M 3 and verify the disk with DISCKIT3. You may
find, as [ did, some errors on the last two tracks. These are
caused by a little misalignment between drives and doesn't
affect disks formatted with this drive. It will only cause prob-
lems when reading very full disks from other machines.

Accessing the other side

Access is only available from within CP/M 3. I will use some
technical jargon here, but you don’t need to know the ins and

;ERASE .MLS V1.0 FOR THE AMSTRAD CPCO12B. 10/&/87 R NUGENT
iTHIS €SI CLEARS THE SCREEN OF THE CPC6128.
iCOMMON: B8DOS CPM+ SYSTEM INTERFACE.

iRSM: "ERASE
H CALL ERARSE

“ERASE SUBR

8DOS EXT PROG ;DEFINE EXTERNALS

14 0000 E5 TERASE PUSH HL
15 0001 D5 PUSH DE
16 0002 C5 PUSH BC
17 0003 OEOQ9 LD €.9 :8DOS PRINT STRING
18 0005 110FQ0 LD DE .CLEARSTR ;ADDRESS OF CLEARRING S
TRING
19 0008 CDO10O CALL BDOS ;DO FUNCTION
20 0008 C} POP 8C
21 000C D1 POP DE
22 000D €1 POP HL
23 OOOE C9 RET
24 OOOF 1B451848 CLEARSTR D8 27.7€",27,'H',’S"
END
Start Endg Req

Code 0000:0000 0000:0014 0000:0014
Data 0000:0000 O0O000:0000 0000:0000

outs of it all to use the system. The other side is accessed by
altering the Disk Parameter Block for that drive. Giltronic do
this by temporarily altering the BIOS (your .EMS file), with
the SETB40 program, to enable selection of the double-sided
format. I took a different approach, which is much more ver-
satile and will work for drive “A” and “B”.

System disk sectors start numbering at 41h, normal data

iFORMATDS.MLS FOR THE AMSTRAD CPCe12B8.
105/07/87 R. NUGENT,

i THIS PROGRAM FORMATS DOUBLE SIDED DRIVES EITHER FITTED
JINTERNALLY OR THE EXTERNAL 5 1/4 INCH TYPES.

FMTDISK
“ERASE

FORMATTING ESI

sREQUIRES:
H SCREEN CLEARR ESI

COMM BDOS,USERF ;COMMON DATA

12 0005 8DOS EQu 5 iBDOS CALL LOCATION

13 0009 PRINTSTR EQU 9 ;PRINT STRING FUNCTION
14 0001 CONIN EQU 1 (CONSOLE IN FUNCTION
15 0002 CONOUT EQU 2 ;CONSOLE OUTPUT FUNCTION
16 000D CR EQU ODH ;RETURN

17 000A LF EQu OAH :LINE FEED

18 FD10O USERF EQU OFD10H ;USERF FUNCTION
20 0100 OEOC LD C.12 ;GEY VERSION

21 0102 CDO500 CALL 8DOS

22 0105 7D LD AL

23 0106 11F201 LD DE,VERSFAIL

24 0109 FE31 ce 31H

25 0108 C2€eDO1L Je NZ ,FAILMSG

26 0O10E CD3203 INTRO ERASE 1 INTRO MSG

27 0111 OEQ9 LD C.PRINTSTR

28 0113 111E02 LD DE . INTROSTR :PRINT INTRO
29 Ollé CDOSOO CALL 8D0s

30 0119 OEO9 SELECT1 LD C.PRINTSTR

31 0118 115102 LD DE .SELECTAB ;PRINT SELECT MESSAGE
32 Ol11€ CDO500 CALL 8005

33 0121 OEOl LD C,CONIN

34 0123 CDO500 CALL BDOS ;GET RESPONSE

35 0126 FEO3 cP O34 ;1S I1 "C

36 0128 CAQOQOQ P 2, 0000H

37 0128 EGDF AND ODFH ;MASK IT FOR CAPITALS
38 012D FE41 ceP ‘AT

39 012F 2809 JR 2, CONF IRM

40 0131 FE42 ce ‘8"’

41 0133 280% IR Z ,CONFIRM

42 0135 CD3203 ERASE

43 0138 180F JR SELECTL

44 O13A 323103
45 013D CD3203

CONFIRM LD
CONF IRM1 ~ERASE

{ DRIVE ),A ;SAVE DRIVE

46 0140 OEO% Lo C,PRINTSTR

47 0142 117302 LD DE ,CONFMSTR PRINT CONF IRMATION MS
i)

48 0145 CDO500 CALL 8DOS

49 0148 OEO2 LD C.CONOUT

50 014A 3A3103 LD A,( DRIVE ) ;PRINT DRIVE DESIGNATI
ON

51 014D 5F LD E.A

52 O14E CDOS00 CALL 8DOS

53 0151 OEO1 LD C.CONIN

54 0153 CDOS00 CAaLL BDOS iGET RESPONSE

55 0156 FEQ3 ce O3H 318 IT “C

56 0158 CAQQ0O Je 2, 0000H

57 0158 E&DF AND ODFH ;MASK FOR CAPITALS

58 015D FES9 ce 'Yt

59 O15F 2B07 JR Z,STARTFMT

60 0161 FEQE ce 'NT

61 0163 CROEOL JP 2, INTRO

62 0166 18D5 JR CONF IRM1

63 0168 CD3203 STARTFMT “ERASE

64 0168 OEQ9 LD C,PRINTSTR

65 016D 119702 LD DE,PRESSSTR ;PRESS KEY MESSAGE

66 0170 CDO500 CALL 800S

67 0173 3A3103 LD A,( DRIVE ) ;DRIVE LETTER

68 0176 SF LD E.A

69 0177 0EO2 LD C,CONOUT ;PRINT DRIVE LETTER

70 0179 CDO500 CALL 800S

71 017C OEQ9 LD C,PRINTSTR
72 O17€ 11AF02 LD DE ,ABORTSTR ;EXIT MESSAGE
73 0181 CDOS00 caLL BDOS
74 0184 OEO! LD C,CONIN ;GET RESPONSE
75 0186 CDOS00 CALL 8DOS
76 0189 E6DF AND ODFMH ;MASK FOR CAPITALS
77 0188 FE4& ce 'F’
78 018D C20EOQ1L Je NZ, INTRO
79 0190 3A3103 LD A,( DRIVE ) :;SELECT xDPB
80 0193 FE4l ceP ‘A"
8] 0195 DEOO LD C,0 ;SELECT 'A’
82 0197 DD2164FF LD IX,0FF64H ;XDP8 A
83 0198 2BO5 JR 2,DDSELFMT ;FORMAT THE DISK
84 019D 0OC INC C ;SELECT ‘8"
B85 O19€ DD217FFF Lo IX,0FF7FH ;XDP8B B
86 QlA2 3E03 DDSELFMT LD A,3 ;SELECT FORMAT 3 360K DS
87 0lAR4 CS PUSH BC ;SAVE DRIVE NUMBER
88 O1AS CDIOFD CALL USERF
89 01A8 9500 Dw 95H
90 O1RA Ci POP BC ;RECOVER DRIVE NUMBER
91 0O1AB 3E3IL LD A,'1' ;ERROR 1
92 O1AD D2DDO1 Je NC,EXECFAIL ;ERROR FAIL
93 01BOC 79 LD A,C
94 0181 328CO1 LD ( :1GO ),A
95 0184 3EES LD A,0E5H ;FILLER
96 0186 32BDO1 LD ( :2G0 ),A
97 01B9 CD460300 GO FMTDISK O OES5SH
€5
98 O1BE 3€E32 LD A,'2" ;ERROR 2
99 01CO D2DDO1 Je NC,EXECFAIL
100 01C3 CD3203 “ERASE
101 01Cé OEOQY LD C,PRINTSTR
102 01C8 11DDO2 LD DE,FINFRMT ;FORMAT COMPLETE
103 01C8 CDOS00 CALL 8D0S
104 Q1CE OEO1 LD C,CONIN
105 01D0 CDO500 CALL BDOS ;GET RESPONSE
106 0103 E6&DF AND ODFH ;CAPITALS
107 01D5 FES59 ce 'Y’
108 0107 C20000 e NZ,0
109 01DA C36801 Je STARTFMT
110 01DD F5 EXECFAIL PUSH AF
111 O1DE OEQ%9 LD C,PRINTSTR
112 O1€EQ 111503 LD DE ,FALL
113 OlE3 CDO500 CALL 8DOS
114 QlE6 F1 POP AF
115 O1E7 OEQ2 LD C, CONOUT
116 01E9 5F LD E,A
117 OlEA C30500 Je 8D0S
118 O1ED OEOQ9 FAILMSG LD C,PRINTSTR
119 O1EF C30500 Jp BDOS

iDATA SPACE AND MESSAGES

121 O1F2 57524F4E VERSFAIL DB "WRONG VERSION OF CP/M - EXITING T
O SYSTEM' ,CR,LF,'S$’
"FORMATDS - FOR THE AMSTRAD CPC612
8 - VERSION 1’ ,CR,LF,LF,LF,’S"
"Format ditk 1n DRIVE <A> or “B8>?

122 Q21E 464F 524D INTROSTR D8

123 0251 466F726D SELECTAB DB

'S

124 0273 436F6E66 CONFMSTR DB "Confirm format <Y> or <N> on DRIV
€ '.'s’

125 0297 496E7365 PRESSSTR DB 'Insert disk 1nto DRIVE ','$’

126 O2RF 2C207072 ARBORTSTR DB '. press <F> to FORMAT any other k
ey to aport ','S’

127 020D 07464F52 FINFRMT DB O7H, "FORMAT COMPLETE - Another <Y>
or any other key to end ‘,'S$’

128 0315 ODOAORO7 FAIL o] CR.LF,LF,07H, "EXECUTION FRIL - ERR
OR ','$"’

129 0331 00 DRIVE o] o

END
Start Eng Req

Code 0000:0100 O0000:041F O0000:031F
Data 0000:0100 0000:0100 0000:0000
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sFMTDISK.MLS V1.0 FOR THE AMSTRAD GPC6128 “6/5/87 R.NUGENT

;THIS ESI TAKES TWO PARAMETERS, DRIVE AND FILLER, SINGLE-BYTE VALUES.

1T REFERENCES THE XDPB FOR THAT DRIVE AND FORMATS THE DISC IN THAT DRIVE
JUSING THE FILLER BYTE GIVEN. DRIVE IS EITHER 1 OR'O FILLER IS A HEX VALUE.
$USUALLY OESH

:COMMON: USERF

THE BIOS USERF FUNCTION AT FDI1OM

1ASM: CALL FMTDISK
3 o8 DRIVE
g o] FILLER

‘FMTDISK SUBR SB SB
USERF EXT PROG ;DEFINE EXTERNAL DATA
18 0OBF

DDFORMAT EQU OOBFH ;DEFINE EQUATES

iSTART OF CODE

21 0000 El “FMTDISK POP HL ;RECOVER RETURN ADDR
22 0001 E5 PUSH HL ;PUT IT BACK FOR 1Y
23 0002 FDE1 POP IY :POINT TO PARAMS

24 0004 110200 LD DE,2 ;UPDATE RETURN ADDR
25 0007 19 ADD HL,DE

26 0008 E5 PUSH HL ;RETURN ADDRESS

iSTART OF ROUTINE

28 0009 FD7EOC  XDPBS LD A,(IY+ 0 ) ;GET DRIVE NUMBER

29 000C FEOO cP 0 ;IS IT DRIVE A

30 OOOE DD2164FF LD 1X,0FF64H ;POINT TO XDPB A

31 0012 CA1900 Jp 2.FORMAT1 ;JUMP TO FORMATL IF A

32 0015 DD217FFF LD IX,0FF7FH ;OTHERWISE XDPB 8

33 0019 DD4612  FORMATL LD 8.(IX+ 18 ) ;TRACKS/SIDE

34 001C DD7E11 LD A, (Ix+ 17 ) ;SIDENESS

35 001F FEOO cP 0 :IS IT SSIDE

36 0021 1600 LD D.0 ;SET LOGICAL TRACK COUNT

37 0023 2813 IR 2,TABLEGEN ;IF SSIDE THE COUNT IN
8 15 0K

38 0025 CB20 sLa 8 ;OTHERWISE DOUBLE THE COUNT

39 0027 328700 LD ( SIDENESS ).A ;STORE SIDENESS OF
xDP8

40 002A DD361101 LD (Ix+ 17 ),1 :SET FLIP SIDES FOR RO
UTINE .

41 002E DD7E1A LD A, (Ix+ 26 ) :GET FREEZE FLAG

42 0031 328800 LD ( FREEZE ),A :STORE FREEZE OF XDP8

43 0034 DD361AFF LD (Ix+ 26 ),OFFH ;FREEZE THE xDPB

44 0038 C5 TABLEGEN PUSH 8C :SAVE COUNT

45 0039 DS PUSH DE :SAVE LOGICAL TRACK

46 003A aF XOR A ;CLEAR A

47 0038 DDBE11 ce (IX+ 17 ) ;COMPARE WITH SIDENESS

48 OO3E OEOO LD €.0 ;IF SSIDE THEN ALWAYS HEAD O

49 0040 2807 IR Z.TRACKTBL :IF SSIDE THEN GENERATE

FORMAT TABLE
50 0042 CB42 81T 0,D ;TEST FOR ODD OR EVEN TRACK
51 0044 2801 JR Z,PHYSTRK ;IF EVEN THEN HEAD O
52 0046 OC INC C ;OTHERWISE HEAD 1
53 0047 CB2A PHYSTRK SRA D ;HALVE D TO GET PHYSICAL TRACK
NUMBER
E.(IX+ 20 ) ;FIRSYT SECTOR NUMBER

54 0049 DDSEl4 TRACKTBL LD

55 004C 218900 LD HL . FRMTOUFF ;SET POINTER FOR BUFFE
R
56 004F DD7E1S LD A, (Ix+ 22 ) ;SECTOR SIZE
57 0052 DD4613 LD 8,(IX+ 19 ) SECTORS/TK
iGENERATE THE HEADER TRBLE
59 0055 72 STARTTBL LD {HL).D ;TRACK

60 0056 23 INC HL NEXT LOC

61 0057 71 LD (HL).C ;HEAD

62 0058 23 INC HL NEXT LOC

63 0059 73 LD (HL),E :SECTOR NUMBER

64 005A 23 INC HL ;NEXT LOC

65,0058 77 Lo (HL).A ;SECTOR SIZE

66 005C 23 INC HL iNEXT LOC

67 005D 1iC INC E :iNEXT SECTOR NUMBER

68 OO5SE 10F5 DINZ STARTTBL :BACK FOR NEXT SECTOR

iSTART THE FORMAT

70 0060 DI POP DE ;RECOVER LOGICAL TRACK NUMBER

71 0061 DS PUSH DE ;PUT IT BACK AGAIN

72 0062 FDSEOL Lo E.(IY+ 1 ) :GET FILLER BYTE

73 0065 218900 LD HL ,FRMTBUFF POINT TO BUFFER

74 0068 FD4EOO LD C,(IY+ O ) :GEY DRIVE NUMBER

75 0068 0601 LD B,1 ;BANK 1

76 0060 CDO100 cAaLL USERF ;FORMAT THE TRACK

77 0070 8FOO DW DDFORMAT

78 0072 DI POP DE ;RECOVER THE LOGICAL COUNT

79 0073 C1 POP BC :RECOVER THE TRACK COUNT

80 0074 3004 JR NC,FAILED :IF FORMAT FAILED THEN E
X1t

81 0076 14 INC D :OTHERWISE NEXT LOGICAL TRACK

82 0077 108F DJINZ TABLEGEN :BACK FOR TOTAL NUMBER OF
LOGICAL TRACKS

83 0079 37 SCF ;SET CARRY TO SHOW SUCCESS

84 007A 3ABBOO FAILED LD A,( FREEZE ) :GET ORIGINAL FREEZE

BACK

85 007D DD771A LD (Ix+ 26 ),A ;PUT IT BACK
B¢ 00BO 3AB700 LD A,( SIDENESS ) :GET ORIGINAL SIDEN
ESS
87 0083 DD?7711 LD (Ix+ 17 ),A ;PUT THAT BACK ALSO
88 0086 C9 RET ; THATS ALL FOLKS
iDEF INE DATA AREAS
30 0087 00 SIDENESS DB [+
91 0088 00 FREEZE o8 [+
92 0089 00000000 FRMTBUFF DS 80
END
Start Ena Req

Code 0000:0000 0000:00D9 0000:00D9

Data 0000:0000 0000:0000 0000:0000

disks start at C1h. I used a new sector numbering scheme,
starting at 81h, to distinguish the double-sided disks. The
BIOS is permanently patched to auto-select all three formats.
The BIOS routine DD.SEL_FORMAT is also altered so that the
new format selection, by loading reg A with 3, can be made
from a user program through the USERF function. I would

like to propose this system as a standard for double-sided
drive systems for the CPC6128. With a little time and modifi-
cation it should also work on the 8256.

What all this means is that you don't have to do anything to
use the double-sided disks, it is all taken care of automati-
cally once they have been formatted. Owners of Giltronic and
similar drives can use the patched BIOS and the formatting
program for their drive. This gets rid of the confusion when
you load a single-sided data disk into a drive set up as double-
sided or vice versa. You will notice that it takes slightly longer
to “log in” the double-sided disks. This is because the direc-
tory now has 128 entries instead of 64 and the BIOS must scan
and hash twice the usual number of entries. You will also
notice that the new drive is NOISY. It uses a stepper motor
whereas the original used a worm-drive to step tracks.

Access from AMSDOS

I know of no way to access the other side easily from
AMSDOS. I have done very little experimentation in BASIC
and am open to ideas on that subject. I dare say an RSX could
solve the problem.

It is this problem that brings to light — THE HITCH!. You
cannot boot CP/M from a double-sided disk, even if it is for-
matted as a system disk. This is because the boot program
uses the CP/M 2.2 ROM-BIOS to do the boot and this BIOS
cannot access the other side, as far as I know. It is possible to
alter the disk layout to make the disks bootable, by reading
across one side and then across the other, but this slows
response time considerably, requiring a track change every
4.5 Kbytes instead of every 9 Kbytes.

This problem is minor however, considering CP/M 3
doesn’t need a system disk for each warm boot. Once the sys-
tem is up, all disks can be data disks, with no loss of perfor-
mance.

The software

The changes to the BIOS are fairly complicated and not easily
explained in print. It takes some time with SID to make all the
changes and it's not a job for novices or those who are not
familiar with SID. I have not detailed the changes because
they are not much use without the formatting program and
you will have to buy that from me anyway! When you buy
that, [ will modify your BIOS.

One of the changes defeats some of the error reporting of
the BIOS. This is not a situation I am happy about, but it
seems to be unavoidable. It stems from a peculiarity of the
uPD765 floppy disk controller (FDC) chip. This uses the
write-protect signal during seek operations as a detection sig-
nal for double-sided media. The Hitachi drive does not return
this “TS" signal and generates a “Seek Fail” error in the BIOS.
The seek is performed OK, but the FDC chip returns a “Not
Ready” error because it thinks the disk only has one side. In
practice a real seek failure seldom happens on healthy disks,
touch wood.

The formatting program, FORMATDS, is a no-frills format-
ter for double-sided data disks only. No-frills also means
FAST. It will format a double-sided disk in less time than DIS-
CKIT3 formats a single-sided disk. It was written for this arti-
cle and is being upgraded to enable formatting, reading and
writing of foreign formats on the 6128. A sort of PC-Alien for
the 6128.

FORMATDS was written in assembler, usinga product rela-
tively new in Australia, MOPI (Macro Oriented Program
Interpreter). This is available from pTIZAN Computer Ser-
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MAKE YOURSELF A MODEM!

Build yourself a modem. Save money, learn about the technology and enjoy the pride and satisfaction that comes from having made it your-
self. By special arrangement with Maestro Distributors, we're able to offer these kits to AEM readers. And these Maestro kits look “just like a
bought one”. They're complete to the last nut and bolt, right down to comprehensive building instructions and user manuals. And Maestro
offer a fix-it service for a reasonable charge should you strike problem:s.

| SPECIAL OFFER]

Select a modem to suit your computer and your budget.

GUPERMODEY

¥ ORORE
‘Mncol 'r an stroem @ gi} y F

E

-

»

THE AEM4622

BIT STREAM FLYER

Here’s the most economical way to get going at 1200 bps (V22) full duplex.
Upgrade your current datacoms system without throwing your existing THE AEM4610

modem away. This one’s just like any other “dumb” modem. All you need is MAESTRO SUPERMODEM

a corppu}er with an RS232 serial interface and a terminal program or com- Described in AEM over April-August 1986, this popular “smart modem” pro-
munications software. Powered from 12 Vac plugpack. ject now comes with a “new look” and many software enhancements over

Now only $169.00! the original version. Just look at these features:

The components would cost you over $200 alone at retail prices. ¢ Hayes compatible @ auto-answer/auto-dial/auto-hangup ® baud rate
. sense @ built-in bit rate converter  meets Telecom requirements ® expan-

12 Vac plugpack to suit: $14.00 sion bus for easy upgrades ® V21, V23 (300/300, 1200/75, 75/1200 bps) opera-

tion ® V22 (1200/1200 bps) upgrade board available ® RS232 interface ®
powered from 16 Vac plugpack.

Choose from two kits:
(a) AEM4610 with V21, V23 — $250.00!
(b) AEM4610 with V21, V22, V23 — $350.00!

With falling component costs and other economies, Maestro
can now offer it at less cost than the original kit offer!

16 Vac plugpack to suit — $14.00

I wish to order the following kit(s):
AEM4610 MAESTRO SUPERMODEM

— (a) V21, V23 kit(s) at $250.00 ea.
— (b)V21,V22, V23 kit(s) at $350.00 ea.

Please include ____ 16 Vac plugpack(s) at $14.00 ea.
AEM4622 MAESTRO BIT STREAM FLYER

__ kit(s) at $169.00 ea.
Please include 12 Vac plugpack(s) at $14.00 ea.

APPLE OWNERS!
APPLE MODEM So you thought you'd been deserted by the card makers of yesteryear?
_ kit(s) at $249.00 Here’s a "Hayes Micro-Modem Compatible” modem with 1200/1200 bps
Add $8.00 each for delivery full duplex (V22) plus 1200/75, 75/1200 (V23) and 300/300 (V21) modes
plus auto-dial and auto-answer. No serial card required!
'lrg;l(‘:?;geg— total, payment by: This is a new release from Maestro.
(please circle method) Kit price: $249.00!
Cheque No:
This offer is made by Maestro distributors and AEM is act-
Money Order No: ing as a clearing house for orders.
(make cheques or money orders payable to "Australian Electronics Monthly™)
Bankcard No: ORDER & DESPATCH CYCLE
Visa: The incoming orders are collated, cleared and despatched twice a
week to Maestro who then fulfill your order.
Mastercard:
Signature: FILL IN THE ORDER COUPON NOW!

(unsigned credit card orders cannot be accepted) Send completed orders to:

AEM/MAESTRO MODEM KITS OFFER
PO Box 507, WAHROONGA 2076 NSW

OR - you can ‘phone us and “pledge your plastic” to order. Call
(02)487 1207 ext. 12 and give your name, address and credit
card details.

Name: __

Address:

Postcode:

(Please allow for normal mail and bank clearance delays)

84 — Australian Electronics Monthly — Oct. 1987

s



HERE’S THE SMART DATA COMMS PACKAGE
WITH ALL THE ‘SMARTS’

SUPERCOM

SuperCom is a product
of Operating Systems
Research Pty. Ltd and is
produced and supported
in Australia.

Winner of the coveted Australian Software of the Year Award, this is the ideal program for those who have an IBM PC or compatible and
use or want a ‘smart’ modem, or even a ‘dumb’ auto-dial modem.

Just the thing you need to team with your PC/clone and the Supermodem!
Just look at these great features and facilities!

Incorpoxaung the best of
Crosstalk. Gateway. and Carbon
Copy. Supercom is. as its name
implies, a unique ‘super program’
when it comes to communications.
Straight communications. file
transfer, Viatel and a sophisticated
remote facility are just some of the
features of the package.

The authors have integrated all
the factlities into the one package.
As a result, the user is presented
with one easy-to-learn user
interface, rather than being asked
to battle with a series of programs
for each purpose.

THE RIGHT PACKAGE
FOR BOTH CORPORATE
AND EXPERT USER
upercom is designed for both
the occasional. non-technical
user and the experienced operator.
An initial ‘'beginner’ mode (which
may be disabled) allows the non-
expert to establish com-
munications from a simple mcnu
with only one keystroke.

Autodialling is provided for
both ‘smart’ and many older ‘dumb’
modems (via DTR dialing). Full
automatic setup of speed and
modem type ts provided from this
fnitial menu.

Once in ‘expert’ mode. the user
is presented with a menu of
functions which may be selected via
the menu or directly from the
command line. via short mnemonic
titles.

A SUPERIOR TERMINAL
EMULATOR IS INCLUDED
Vtry complete terminal emulatfon
facilities are provided. Terminals

which may be selected directly from
the menu include:

JADM3A

[JADMSA

[)ADM31

[OTelevideo 910. 912, 925, 950

[J)1BM 3101

[JHazeltine 1500

[JEspirit series
plus many more — over 40 in total.

Learning is enhanced with
extensive context-sensitive help.
The status line quickly reflects the
user’s selections.

But for those still not satisfied, the
inbuilt emulation editor allows the
experienced user to alter and create
further emulations.

ALL MAJOR FILE
TRANSFER PROTOCOLS
SUPPORTED
upercom supports both
YMODEM and MODEM 7 batch
transfer protocols for error free file
transfer.

‘PHOTOSTAT' FACILITY
RUNS POPULAR IBM PC
SOFTWARE REMOTELY
r those needing to use IBM

programs remotely. the
Supercom ‘Photostat’ facility is
essential. Unlike the normal DOS
mode provided with other comms
packages. 'Photostat’ provides
access to the screen. essential for
many popular PC programs,
including Lotus. Open Access,
Enable and WordStar.

Competing software offering
this feature alone. sells for much
more than the complete Supercom
package.

AUTODIALLING AND
REDIALLING — BEAT THOSE
BULLETIN BOARD BLUES
Supen:om will dial a number of

predetermined numbers in
rotation. All your favourite bulletin
boards are dialled until you get
onto one.

Supercom allows the user to
build a dialling directory so that
services can be quickly called up by
name.

SCRIPT FACILITY FOR
UNATTENDED INFORMATION
GATHERING
For users needing information
fromViatel or other servicesona
regular or time-dependent way.
Supercom incoporates a Script
facility. Once set up. the program
will dial up. log on. get and store
tnformation. and log off again. It
will do this at a specific time, or
every so many hours. Perfect for
getting financtal or other
information. automatically.

» DR PR LY DlRRMLY™
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COMPLETE VIATEL
COMPATIBILITY

Supemom supports Viatel, even
on low cost modems that do not
support split baud rates. Capture
mode can be switched on and off
with just one keystroke.

Complete facilities for playing
back Viatel frames are provided.

pp— L LT

IATEL

————— -— - —_—_t—_—.— - — —_——— ———

SUPERCOM RUNS ON
ALL THE LATEST PCs
Supen:om works on all IBM PCs
and compatibles running
colour graphics (CGA). Enhanced
Graphics (EGA) and monochrome
(including Hercules). Disk formats
including both 5% inch and the

I'HE FASTEST SERIAL
TRANSFER IN THE BUSINESS
Supen:om provides baud rates

from 75bps to a staggering
38.400bps, making it excellent for
high speed local file transfer as well
as modem work.

FULLY SMART MODEM newer 3% inch formats. Recent
OCOMPATIBLE machines confirmed for Supercom
Full support for HAYES include:

compattble modems is provided. dmBMJx

[J1BM Convertible

() Toshiba T3100

[0 Toshiba T2100

O Toshiba T1100 Plus
O Compaq 386

with user-installable strings to take
advantage of special modem
features. Includes support for the
extended HAYES command set as
used in 2400bps modem (V22 bis).

This offer of Supercom V3 is made by OSR and AEM is acting as a
clearing house for orders.

Incoming orders are collated twice a week and despatched to OSR
who then fulfil your order.

Supercom V3 carries a recommended retail price of $249.00, but
we've arranged with OSR to offer it to AEM readers for only

$ 179000 a saving of $70!

Delivery by mail costs $3.50 anywhere in Australia.
Supercom V3 supersedes V2.4, which sold at $199.00 rrp.

FILL OUT THIS COUPON
AND MAIL IT NOW, TO:

AEM Supercom Offer
PO Box 507, WAHROONGA 2076 NSW

OR — you can ‘phone us and “pledge your plastic” to order.
Call (02)487 1207 ext. 12 and give your name, address and
credit card details.

Please send ____Supercom V3 package(s) priced at $179.00 ea. plus
$3.50 ea. post and handling.

I enclose $ total, payment by: OJ1BM Jx

(please circle method) (J1BM Convertible
[JToshiba T3100

Cheque. No: _ (J1oshiba T2100

[J Toshiba T1100 Plus
Money Order. No: [JCompaq 386

{Make cheques or money orders payable to “Australian Electronics Monthly™}

Bankcard No:

Visa: _ - .

Mastercard: -

Signature: ___ I
(unsigned credit card orders cannot be accepted)

Name:_ _
Address:_ . -

Postcode

(Please allow for normal mail and bank clearance delays)
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dialup

The “ideal” comms package

WELCOME to the first birthday of Dial Up! It seems hard to
realise that this column is one year old with this issue. Sev-
eral days ago, [ was congratulating the Editor on the
magazine’s second birthday, when we both suddenly realised
that the column was about to celebrate its first. Both of us had
figured that “DIAL UP” would only be viable for about six
months.

It seems fairly normal for birthday celebrations of columns
toindulge in a little crystal ball gazing for future trends and to
also indulge in some nostalgia. [ don't intend to do either! I
would just like to thank all of you who have made this column
a success. In particular, I would like to thank all of you who
have taken the time to write to the column and ask questions,
air views and suggest changes. [ would welcome more letters,
especially from newcomers to comms who would like some
particular topic covered in this column. EVERY letter sent to
this column will be answered. If you don’t see an answer to
your problem within two months of writing, then phone the
magazine and arrange to send another copy — the original
probably is lost.

Comms packages

In last month’s column, I promised to discuss what I would
consider to be the ““ideal” comms package. Let’s get to work.

Firstly, a comms package must have pull-down menus and
a pull-down help screen that has its prompt on the screen
ALL THE TIME. It’s very easy to forget which command
invokes the HELP section, particularly if you don't use a
comms package as often as I do. The pull-down menus are an
absolute necessity, as they enable similar functions to be
grouped in the one area (e.g: the dialling directory, the comms
parameters — baud rate, start/stop bits, parity, comms port
etc). A change to any function can then usually be
accomplished by as few as four key-strokes.

Secondly, it MUST have a fairly extensive dialling direc-
tory, capable of storing all the necessary parameters for the
dialling of a particular phone number or BBS. The dialling
directory MUST ALSO be capable of EASY revision, as num-
bers often change and second lines are often installed for a
popular service.

Thirdly, it must be capable of terminal emulation. At the
very least, it must support ANSI, VT-52 and VT-100, and IBM
3101. This is important for those persons wishing to take
advantage of remote editing features. For example, if your
comms program does not support terminal emulation, then
you can't edit a file on remote VAX, because the function keys
on your keyboard (used for editing commands) will not send
the correct sequences to the remote computer. VT220/240
emulation is also becoming a desirable feature and could be
classed as an optional extra.

Fourthly, the comms package should allow your own sys-
tem to be set up to handle an incoming call. This is known as
“HOST MODE"” and is usually a fairly heavily scaled down
version of what a BBS does. It should allow for limited file
transfer/editing and should allow password access to various
levels of the package and operating system.

Fifthly, the package should either provide a limited editing
process, or, more preferably, it should allow you to access
your favourite editor without exiting from the package.

Sixth, it should provide extensive file transfer capabilities.
As an absolute minimum, it should support XMODEM,
YMODEM, KERMIT, ASCII, TELINK and at least one opera-
tive sliding window file transfer protocol, such as SuperKer-
mit, WXModem or Sealink. These should be available for
both uploads and downloads.

Finally, those little things that help make life easy — a chat
mode to allow you to carry out a typographical conversation
with a remote user, colour support fora colour monitor, script
files (AND NOT ABSTRUSE ONES EITHER) to fully auto-
mate a comms session, a translate table to catch and “over-
haul” incoming characters that might do nasty things to your
screen or hard disc, a log file to record a comms session to disc
(for subsequent leisurely perusal), a screen capture file for
that vital bit of information that suddenly pops up during a
scrolling screen of info and the ability to recall and view both
of the last two features from within the comms package.

This may seem like a rather tall order for a comms package
to provide, but there are at least FOUR public domain (or
shareware) programs, that more then fit the bill on 95% of the
above features. No, I'm not going to give the game away now,
you'll just have to read the next few columns to find out. Of
course, the more bells and whistles that are added to a pac-
kage, the more memory it consumes. If memory is a premium,
then some of the simpler packages may be more appropriate.
Incidentally, if any of you come across (or have) a favourite
comms package that [ don't mention, drop me a line and I'll
attempt to include it in a future column. [ should mention,
however, that I run an IBM/PC clone and an Apple 2+clone,
so these are the only computers on which [ can evaluate a pac-
kage. (I don't even use the Apple clone much any more —it's a
bit slow compared to a 10 MHz AT clone).

PC-Talk

This was one of the first public domain (in fact it’s classed as
“Freeware”) programs to become available for comms on the
IBM PC. This program, despite its vintage, is far more useful
than some of its progenitors. It only supports Xmodem and
ASCII file transfers (adequate for 90% of file transfers). One
can only set the foreground/background colour and the
modem MUST be on when the package is booted. Likewise,

LASERLINK
LASERLINK

INTRODUCES 24 “NEW” COMMANDS FOR YOUR VZ200/300
Your VZ can now be Level Il compatible for only s 3 5

Telephone Gavin Williamson - (049)62 1678 - for name of agent in your state

LASERLINK LARGE RANGE OF SOFTWARE & HARDWARE AVAILABLE FOR VZ
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with Roy Hill

the choice of comms parameters is limited to two settings —
300 or 1200 baud. This is adequate for most modem transfers,
but certainly limits direct transfers between two PCs.

PC-Talk does have a dialling directory and a set-up screen
which can be invoked as “pseudo pull-down” window; it
only allows fairly primitive option changes. This package is
what I would consider to be the absolute minimum (yes, there
are plenty below this level). I successfully transferred several
files from my local BBS using this package. Here, I must
record a word of thanks to my local BBS sysop John (The Pre-
mier) Caine (Fidonet number 711/405). He must be heartily
sick of my constant plaguing him both on-line and via his
busy phone. John also sells computer systems (no, it's not a
free plug) under the brand name — you guessed it— PREMIER.

Telix

Telix (version 2.12), is one of the four PD./Shareware prog-
rams that fulfills 95% of the above criteria. I now prefer it to
Procomm, because of its additional file transfer protocols.
Telix allows for the Sealink sliding window protocol in both
the download and upload paths, as well as the more usual
protocols, ASCII, Kermit, Modem?, Telink and Ymodem
(both normal and batch varieties).

Telix operates with pull-down menu windows and most of
the commands are identical to those of Procomm. The
documentation is provided with the ARC file and runs to
about 60 pages. It's all fairly high quality and the index is
excellent. One of Telix’s best features is the inclusion of sev-
eral examples of script files. These are set up for all the best
known BBSs and are easily modified to accommodate your
own parameters. | have included my own example below as a
guide to those who wish to access OPUS- and FIDO-type bul-
letin boards. The comments should be self-explanatory.

set ansi=on

1fonline start
dial "“i*
1foffline failed

. replace with right number

timeout 180 failed

start:

wairtfor “FIRST name:”

send “ROY;HILL:!y!PASSWORD!*“
stop

. replace firstname, lastname,
. and password with your 1nfo

failed:
set ansi1=off
message "No-one's Home - try again later”

Figure 1. Sample OPUS script file

Comment lines are commenced with a period. If a period
occurs on a line, then any information remaining on that line
will be regarded as a comment. In the copy of Telix that I
downloaded, the line with the label “start:” was omitted.
Check to make sure that your script file is the same as mine,

with the exception of the name and password. Incidentally,
the lines that ““set ansion” and “set ansioff” are designed to
enable/disable ANSI graphics characters for an IBM PC. If
your computer or terminal does not support ANSI graphics,
do not include either of these lines.

1fonline start
dial “2¢
tfoffline failed

. replace with right number

timeout 2 start . send Spaces until acknowledged
start:
send
waitany

~ .

timeout 180 failed

waitfor “FIRST name:"
send “ROY;HILL!y:!PASSWORD!*"
stop

. replace firstname, lastname,
. and password with your info

fa1led:
message "Logon failed”

Figure 2. Sample Fido script file.

One of the most valuable features of these script files is the
ability to test for “ifonline” and “ifoffline.” This tells Telix
whether or not the script file is being executed from a dialling
directory (i.e: the modem is offline), or whether you have
already dialled the service and you just wish to send the
appropriate log-on string. I have not found any other comms
program that provides these features, including commercial
varieties.

Telix is extremely easy to configure —I particularly like the
manner in which the colour of all the menus may be varied.
When you wish to change the colours, Telix comes up with a
list of all the available options, and has two windows which
show the effect of the new colours. I consider this method
slightly better than that of Procomm and infinitely superior to
Cross-Talk, which only provides very limited colour combi-
nations anyway.

Telix is slightly less versatile than some other comms prog-
rams. in that it doesn't provide for more than two comms
ports. I don't find this a problem, because I only use the two,
but several acquaintances of mine with serial plotters,
mouses, printers etc, find it a pain. Telix provides for all the
common bit transfer rates up to 19.2kB (incidentally, an issue
of Byte shows how to get 19.2kB out of an IBM — see reference
1).

In the next issue, I will discuss two very good, but vastly dif-
ferent PD. comms packages and several duds. Remember,
please tell me if there is any topic (or comms package) that
you would like to see covered. &

REFERENCES:
1. Byte, February 1987, pp 338 and 339 (BIX section).
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KENWOOD

R-5000

COMMUNICATIONS RECEIVER

ONLY

$1075

CAPTURE
THE WORLD

Tre R-5000 is a new competition grade communications receiver which incorporates every conceivable operating
feature. Designed for all modes of reception (SSB, CW, AM, FM, FSK), the R-5000 covers the frequency range from
100 kHz to 30 MHz, and with the addition of the optional VC-20 VHF converter, will also cover the 108 to 174 MHz
range, again with all mode reception. The R-5000 has been designed with high performance in mind, and has an
excellent dynamic range, together with carefully chosen operating facilities to match today’s conditions. Micro-
processor control is used for main functions, including dual digital VFO's, 100 memory channels, memory scrolling,
memory and programmable band scan, and many other facilities.

FEATURES
Coverage is 2 MHz to 30 MHz in 30 bands, with an additional

range from 108 to 173 MHz using the optional VC-20 VHF converter.

Advanced microprocessor control allows frequency. band and
mode data to be stored. recalled. and displayed. even in the VHF band
of the VC-20.

The RF circurts of the R-5000 have been designed to give a high
dynamic range. and with the 500 Hz bandwidth selected (YK-88C
option), the intermodulation free dynamic range 1s 102 dB. with a third
order intercept point of + 14 dBm. and a naise floor of - 138 dBm

"100 kHz to 30 MHz optional extra.

High stability frequency control.

The reference oscillator which determines the frequency stability
and readout accuracy of the R-5000 is accurate to + or — 10 ppm
within a temperature range of — 10to + 50 degrees Celsius.

10 Hz step dual digital VFOs.

Built in dual VFOs operate independently of each other, and allow
split frequency and split mode operation. The frequency steps are
basically 10 Hz, giving that "True VFO" feel when tuning. The
frequency steps are changed to 1 KHz in AM mode, and 5 kHz in
FM mode.

Provision is made for the connection of both high and low
impedance antenna systems.

Superb Interference Reduction.

Selectivity is enhanced by the use of dual crystal IF filters for SSB,
and further features inctude IF shift and tunable notch filters. The
IF filter selection system is fully flexible, in the same manner as the
TS-4408 transceiver, and offers automatic selection by mode, or
manual selection according to the operator's requirements.

A dual mode noise blanker system deals effectively with both
impuise noise as well as the “woodpecker”.

Keyboard Frequency Selection

Frequencies can be entered using direct keyboard control, and
a frequency lock switch prevents accidental frequency changes
from occurring.

100 Memory Channels Capability

100 memories are provided, which store frequency, mode, and
which antenna has been selected. Memory information can be
scrolled to review contents of any memory channel.

Memory Scan and Programmable Band Scan.

Further memory facilities include memory scanning with
programmable memory lockout, and programmable band scanning
with centre stop for accurate on-channel tuning.

Plus a full list of other desirable features:

* Dual 24 hour clocks with timer ¢ Optional VS-1 voice synthesiser
for frequency announcement * Optional control by personal computer
using the IF-232C interface ¢ Lithium battery backup of memory
contents ¢ Built in AC power supply and option to use the receiver
on 13.8 volt DC suppiies ¢ High quality internal loudspeaker ® AGC
time constant switchable fast/slow ¢ Switchable RF input attenuator
(0 to 30 dB in 10 dB steps).

To summarise: the R-5000 from KENWOOD offers the operator a
top performance communications receiver of the very highest quality,
with all the features and functions which the discriminating user
could demand.

With the R-5000, KENWOOD gives the dedicated listener
a receiver which will match the performance of the very best
transceivers available today.

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.
4E WOODCOCK PLACE, LANE COVE, SYDNEY, N.SW. 2066. Ph. (02) 428 1455.

YOUR DEALER BELOW WILL GUARANTEE SATISFACTION

N.SW. EMTRONICS — 94 WWENTWORTH AVENUE SYDNEY (02) 211 0988
REG STOCKMAN COMMUNICATIONS — CNR BANOCKBURN ROAD & SHIRLEY STREET INVERELL (067) 22 1303
WORMALD COMMUNICATIONS — 51 DENNISON STREET HAMILTON NEWCASTLE (049) 69 1999
MACELECPTY LTD — 99KENNY STREET WOLLONGONG (042) 29 1455
E 8 K COMMUNICATIONS — 15 DUTTON STREET DICKSON ACT 1062) 29 6437
DX ENGINEERING ~ 158 GRANITE STREET PORT WACOUARIE (0651 84 9922
FRANK BOUNDY — LISMORE (0661 86 2145

INTERSTATE
viC. PARAMETERS PTY LTD — 1064 CENTRE ROAD SOUTH QAKLEIGH (03) 575 0222
EMTRONICS — SHOP 5 288-294 QUEEN STREET MELBOURNE {03) 67 813!
BRIAN STARES — 11 MALMSBURY STREET BALLARAT (053) 39 2808
SUMNER ELECTRONICS — 78 KING STREET BENDIGO (054) 43 1977
TAS. HOBBY ELECTRONICS — 477 NELSON ROAD MT NELSON (002) 23 6751
WATSONS WIRELESS — 72 BRISBANE STREET HOBART (002) 34 4303
MARINE & COMMUNICATION — 19 CHARLES STREET. LAUNCESTON (003) 31 2711
VK ELECTRONICS — 214 MOUNT STREET BURNIE (004) 3t 7733
QLD: MITCHELL RADIO CO ~ 59 ALBION ROAD ALBION (07) 57 8830
EMTRONICS — 216 LOGAN ROAD STONES CORNER BRISBANE (07) 394 2555
S.A.&N.T.. INTERNATIONAL COMMUNICATIONS SYSTEMS PTY TD — 8 NILE STREET PORT ADELAIDE (08) 47 3638
WA WILLIS ELECTRONICS — 165 ALBANY HIGHWAY VICTORIA PARK (09) 470 1118
BAY RADIO — 22 GRACE STREET FERNDALE (09) 451 3561
FORD ELECTRONICS — 209 HANCOCK STREET DOUBLE VIEW (09) 446 4745
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Return of the low-cost
amarteur fransceiver

S ome great news for the budget-minded radioamateuristhe
introduction of a new range of low cost, mono-band HF
transceivers by well known retailer, Emtronics. Manufactured
by Tokyo Hy-Power of Japan, the new range is sure toappeal in
a market presently dominated by equipment which is finan-
cially out of reach for many enthusiasts.

The range includes five mod-
els covering the 80 metre band,
40 metre band, 20 metre band,
15 metre band and 10 metre
band. Each model will cover a
500 kHz segment of the respec-
tive band with the exception of
the 10 metre model, which cov-
ers the entire band from 28 MHz
to 29.999 MHz.

The transceivers use a PLL
synthesised VFO  offering
extremely good stability and all
models have a four digit LED fre-
quency display reading down to
100 Hz.

Operation is possible on SSB
and CW with the sideband used
depending on the band of opera-
tion. The 80 and 40 metre band
models provide lower sideband
whilst the remaining models all
operate on upper sideband.

Thereare no memories, multi-
ple VFOs, speech processors or
infra-red remote controls (you
think I'm joking don't you!) to
add cost, just a simple to use,
straightforward transceiver.
Semi-break-in CW operation is
included, as is a CW sidetone
monitor.

A number of options are avail-
able for the transceivers, includ-
ing a narrow CW filter and a
noise blanker. All models are
equipped with receiver incre-
mental tuning (RIT) and there is
even a button to lock the VFO on
frequency to avoid accidental
frequency changes  whilst
operating mobile or portable.
Microphone and dc power lead

areincluded as standard.

The power output of all mod-
els is 20 W CW and 20 W PEP on
SSB. All the models are
designed to be powered by an
external 13.8 Vsupply.

Performance specifications
indicate a receive sensitivity of
0.4 uV for 10 dB S+N/N and sta-
bility of better than plus or
minus 150 Hz from turn on for
the first 60 minutes, then 100 Hz
per 30 minutes thereafter. The
receiver is a single conversion
superhet using a 9 MHz IF and
selectivity is claimed as -6 dB at
plus and minus 1.1 kHz and -60
dBat plus and minus 3.0 kHz.

Measuring 180 mm wide by
60 mm high and 250 mm deep,
the transceivers weigh approxi-
mately 2.6 kg. Emtronics expect
to have stock of all modelsby the
latter part of October and the
retail price is expected to be
around $599. A normal 12
month warranty will be offered
onall models.

For further information on the
exciting range of HF mono-band
transceivers, contact Emtronics
at their head office in Sydney on
(02)211 0988 or their branches
in Victoria, (03)670 8551 or
Queensland (07)394 2555.

The great Novice
debate continues

The current debate on
extended privileges for

Novice amateur radio operators
took another turn recently with
a letter from the Victorian Divi-
sion of the Wireless Institute of
Australia to the Federal “Future
of Amateur Radio Committee”
and the Department of Trans-
port and Communications,
detailing the results of their
recent survey of Victorian
amateurs on the questions
raised.

The Victorian Division of the
WIA conducted a survey of Vic-
torian amateurs during August,
inviting both members and non
members of the Institute to par-
ticipate.

Some 547 survey forms were
completed and returned and as
a result of the responses
received, the Victorian division
has made a number of recom-
mendations.

These recommendations
include the granting of VHF/
UHF privileges to Novice
licence holders as well as the
introduction of a “no code”
class of Novice licence permit-
ting access to VHF and UHF fre-
quencies only.

The Victorian Division does
not recommend the granting of
“data” privileges to Novice
licencees and is against the
introduction of a class of licence
below that of the current Novice
level.

The Division considers a
“common band” to be highly
desirable and supports the
investigation of the standard of
the current Novice examination
with a view torestoring the level
to that appropriate as an entry
level standard should it be
shown that the level of the
examination has risen signific-
antly in recent years.

They support the granting of
parts of six metres, two metres
and 70 cm to Novice licensees
with the following suggested
frequencies:

Two metres — 145.000 MHz to
145.050 MHz for CW and SSB
only, 145.050 MHz to 145.150
MHz for FM only.

Six metres — 52.100 MHz to
52.150 MHz for SSB and CW
only,no FM permitted.

Seventy centimetres — 438
MHz to 440 MHz FM only and
433 MHz to 435 MHz FM only,
thereby including the 70 cm
repeater network.

Melbourne-
Canberra packet
radio link

n Thursday 20th August,

Melbourne amateur radio
operators linked their comput-
ers through a series of dedicated
VHF packet radio repeaters to
the National Capital, Canberra.

The combined technical
expertise and dedication of the
Melbourne and Albury/
Wadonga packet radio groups
finally made the link possible
with the completion and instal-
lation of VK3RPN at Wadonga.

Data signals from Melbourne
arelifted overthe Great Dividing
Range by VK3RPL, situated high
in the Divide where it looks to
the north over the Strathbogie
Ranges and along the Goulburn
Valley to VK3RPW at Sheppar-
ton. The signals then follow the
general direction of the eastern
section of the Midland High-
way, passing north of Benalla
and Wangaratta, arriving at
VK3RPN ready to travel
interstate to NSW.

The toughest part of the data
highway is the job of VK3RPN,
the long haul north-east over
Albury to VK2ZWG-1, east of
Wagga. VK2WG-1 is tasked with
ensuring the packet signals
avoid the massive Kosciusko
National Park and thus have a
clear path to Canberra.

The time taken for data sig-
nals to travel between the cities
will depend on the level of traf-
fic on the data highway. An aver-
age time for the return trip will
generally be in the order of 10
seconds.

These days, most home com-
puters can be used for packet
operation without difficulty. For
many, a simple and inexpensive
modem, software and aradio are
all that is required.

For Victorian amateurs wish-
ing to obtain more information
on this fast growing aspect of
amateur radio, contact: VK3QQ
(QTHR) or (03)434 3810 or write
to: The President, VK3AVE,
Melbourne  Packet  Radio
Group, PO Box 299, St. Albans,
Vic,

For amateurs in other states
who would like to know more
about packet radio, you could
contact one of the national
societies such as the Australian
Amateur Packet Radio Associa-
tion (AAPRA) by sending a
stamped, self-addressed
envelope to: The Secretary,
AAPRA, 59 Westbrook Avenue,
Wahroonga 2076, NSW.
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Get amongst the DX fun
on six and two metres this

summer!

Roger Harrison VK2ZT1B

The VHF amateur bands — 50-54 MHz (6m) and 144-148 MHz (2m) literally
‘come alive” during the summer months each year owing to a propagation
phenomena arising in the ionosphere which permits contacts over ranges of
hundreds to thousands of kilometres (‘DX’). Here are some pointers fo getting

amongst the fun.

THERE ARE THOSE amateurs, confirmed VHF enthusiasts,
who propound that the most fun you can have on the air is
chasing DX during “the season”. Generally this is taken to
mean mid-summer — December-January, but it actually
extends from October through to February, and occasionally
March.

The ‘fun’ comes from the largely unpredictable nature of the
phenomenon — one minute you're talking to a VK6 some 1800
km away, the next you're talking to a VK4 only 800 km away —
and the signals are typically described as “rock crushers". Six
metres is the popular band for this sort of DX, but 2m also gets
into the act at times. And it's brought to you courtesy of the
ionosphere and its popular product called *“sporadic-E”.
Another summertime phenomenon VHF enthusiasts exploit
for long-distance contacts occurs in the lower atmosphere,
dependent on regional weather effects. But that's properly the
subject of another article!

Sporadic what?

If you acquired your licence in the time-honoured way, then I
can assume you know of our old friend the ionosphere. The
lowest reflective layer, lying in the height range between 90
and 120 km, is the E layer.

At certain times, very dense ‘clouds’ of ionisation will form
in the E layer, the vast majority forming in a narrow height
range between 95 and 105 km. They are relatively thin, being
typically less than 1 km thick. They can appear and disappear
in the space of minutes, or last for many hours. The clouds
can remain stable over a geographic position or drift, at vel-
ocities up to 300 km/h, over considerable distances. They
seem to appear nighttime, daytime — anytime. Hence the
name, sporadic E, or Es (*‘ee-ess”) for short.

Sporadic E has been observed for over 50 years by amateurs,
scientific researchers and communicators. For some it's a
curse, for others, aboon. Much low band TV interference dur-
ing the summer months is caused by sporadic E. It’s also
responsible for the popularity of the six and two metre bands
during the summer months.

Getto know your Es

Perspicacious readers will have already noticed that, despite
the name, sporadic E is not quite as sporadic or random as its
name suggests. True enough, it can occur at any time, but it
has a tendency to occur more often at some times than others.
Summer, for example. Getting to know the quirks and charac-
teristics of Es can considerably enhance your chances of
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catching more of the DX and getting amongst the fun.

Firstly, ionospherically speaking, the Earth has each hemis-
phere divided into three regions — the ‘low’ latitudes (the
equatorial region), the ‘high’ latitudes (the polar regions) and
the bits in between called the ‘mid’ latitudes (pretty well
where most of Australia is located). The ionosphere has broad
variations and differing characteristics in each of these reg-
ions. As Australia is largely situated in the mid latitudes, I
will concentrate on the characteristics of mid-latitude
sporadic E.

You have already learned that there’s lots of Es about during
the summer months. That's when most VHF enthusiasts take
advantage of it. But it seems to be a well-kept secret that
there’s also a distinctive, but lesser, peak during the winter
months.

Sporadic E also exhibits a diurnal (daily) variation in
occurrence. Mid-summer Es generally peaks about three
hours before and again six hours after local noon. How well
organised can you be! You can work a little DX before a late
breakfast, do your own thing during the day and come home
to work yet more DX in the early evening. Mid-winter Es
obligingly peaks around 1800-2100 local time when you
should be warm and cosy inside your shack.

The occurrence rate of Es falls during magnetic storms but
there’s a silver lining in every (missing) cloud — intense Es
activity often persists for three to four days following large
magnetic storms. Keep an eye/ear on the ionospheric/
geomagnetic forecasts put out by the Ionospheric Prediction
Service (IPS Radio & Space Services). Magnetic storm warn-
ings are issued and they also give progress reports on storms
in progress. The NSW Division WIA Sunday morning broad-
casts on VK2WI include weekly ionospheric reports from
IPS, or you can get information from the IPS recorded mes-
sage service anytime (24 hours a day) on (02)269 8614 which
is updated at regular intervals.

Researchers classify Es into three types — weak, strong and
intense. Strong Es will propagate six metre signals well,
while intense Es permits 144 MHz propagation. Intense Es is
generally short-lived and follows considerable strong Es
activity.

High sporadic E activity tends to be clustered in two or
three days so that, when you first notice a bit of DX activity on
six metres, you can be fairly confident it will last for another
day or two. Likewise, no Es activity tends to last for two or
three days. The peaks of Es activity get later in the day the
more intense it gets. That is, intense Es usually occurs late in
the day, typically between 1800 and 2400 hours local time.
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Propagation via sporadic E

Since the Es clouds lie at around 100 km height, a little terrest-
rial geometry will tell you that the maximum distance for
single-hop propagation is around 2200 km for a zero radiation
angle. But, because the real world is imperfect, maximum dis-
tances achieved are usually around 1800-2000 km. Typical
single-hop distances are 800-1400 km. This is not to say,
though, that contacts over distances of 2100-2500 km cannot
be made. A combination of Es clouds lying above 100 km plus
a little atmospheric refraction will combine to extend the
propagation distance. Witness the regular contacts between
New Zealand and the east Australian seaboard. Distances
covered are around 2100-2500 km. Multiple-hop propagation
does occur, but is relatively infrequent. Contacts over dis-
tances of 2800-4000 km via Es are not unknown.

As I said earlier, sporadic E clouds are usually quite dense
and comparitively thin. Thus, to radio waves, the clouds
appear as virtual mirrors. Signals propagated by Es are typi-
cally very strong and single-hop communications over
widely differing skip distances is observed. As the clouds can
cover a considerable geographic area, they will conform to the
curvature of the Earth. Thus, from the underside, large clouds
will look like a concave shaving mirror and signals ‘illuminat-
ing’ a large area of the cloud will be focussed at the termina-
tion of the path. This greatly increases the signal strength and
results in two stations in adjacent suburbs experiencing

greatly different propagation conditions — one gets a DX sta-
tion at “20 over 9", while the other can't hear a thing!

While Es-propagated signals are generally very strong, they
also experience very deep fades. It is the focussing effect and
the fact that the clouds drift that causes the fading, moving
the focus point as the cloud moves.

Experienced VHF DXers often talk about “backscatter”. On
such occasions, the signal is reflected by the Es cloud, virtu-
ally without loss, to some distant point. Upon striking the
ground, the signal will be scattered in all directions and that
portion scattered back along the general direction of the origi-
nal path is propagated via the Es cloud again. It may well be
heard by other stations that may be located laterally some dis-
tance from the originating station, but all stations will be
beaming in the same general direction.

Backscatter signals are weaker than normally experienced
and generally suffer more fading. It is not unusual to work a
station 1000 km away by single hop and be joined by a third
station on backscatter who is some hundreds of kilometres
away and at right angles to your beam heading and beaming in
the same direction. For example, it's not unusual for Victorian
stations to be working station as in Queensland and South
Australia — the latter on backscatter who can’'t be worked
direct at the same time.

Backscatter usually appears when an “opening” is well
developed, when the Es clouds are at their densest or
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The ‘focussing effect’. Alarge Es cloud is actually concave and
acts like a shaving mirror, focussing the rays where they come
down following reflection. Only two possible rays are shown
for the sake of clarity.

approaching it; that is, it's a good precursor to developing
intense Es. Hence, backscatter is a good indicator of a rising
maximum usable frequency (MUF).

Just like the ‘ordinary’ ionosphere Es has a maximum usa-
ble frequency. When the skip is near the maximum and you
can't hear closer stations in the same direction, you're near the
MUF (or there aren't any stations closer!). When the signals
get really strong and the skip shortens, the MUF is rising.
When the skip shortens to about 750 km or less, go to two
metres and look for stations around 2000 km away in the same
direction. Such events are usually short lived, though 6m may
stay open for hours.

It's quite possible to work quite short skip on 6m via Es, but
few stations have antennas with a lobe at the required high
radiation angle. Years ago, when I lived in Melbourne, [ used
a ¥%-wave groundplane which sports two main radiation
lobes — one low and one high. I could work Albury, Broken
Hill, Hamilton and Adelaide while the locals couldn’t hear
them. If you think DX is getting the maximum distance then
take your blinkers off! What's more, 1 only ran a few watts. You
don't necessarily need the kilowatts or repeaters to have fun
on six metres!

IPS GRAFEX PREDICTIONS
TAKE THE GUESSWORK
OUT OF HF RADIO
FREQUENCY SELECTION

Grab a GRAFEX and. during any particular month,

GRAFEX will recommend the best:

® Times

® [requency Bands

® Average radio wave elevation angles for radio
wave propagation between any two places.

From 816 a ycar GRAFEX will improve your

transmission and reeeption.

For further information and to order your GRAFEX

predictions. please contact:

GRAFEX PREDICTIONS

Australian Government, Department of Science
IPS RADIO AND SPACE SERVICES
P.O. BOX 702
DARLINGIIURST 2010
Telephone: (02) 269 8617
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Distances greater than 2000 km can be covered via Es prop-

agation, as mentioned earlier. Double-hop propagation is pos-
sible but requires either a cloud covering an extensive geog-
raphical area or several clouds strategically placed along the
path. As Es clouds seem to form in “arrays” over a considera-
ble area and all drift in the same direction, this is highly likely
how much multi-hop propagation occurs.
In addition, recent research has shown that, with strong Es,
horizontal clouds are extremely rare, they are almost always
tilted; not much, usually just a few degrees. Thus, multi-hop
propagation may also occur via reflection from two strategi-
cally placed clouds having tilts that face each other, two
reflections occurring without intermediate ground reflec-
tion. Don’t expect such happenings to be frequent or long-
lived, however. Local research suggests that the largest tilts
are observed around dawn and dusk.

Backscatter. Reflected signals are scattered in all directions
from the distant reflection point. That part scattered back along
the direction of the original path may be heard on occasions if
the Es cloud is dense enough.

Catching the openings

To make the most of sporadic E DX, you need to arm yourself
with aids (no, no — not AIDS!). Some means of listening to a
wide range of frequencies across the VHF band, from at least
28 MHz upwards, is useful for tracking the formation of Es
and the likely MUF. A VHF scanner is ideal. An old, small
screen monochrome TV set has served many an experienced
DXer well.

You'll need some sort of wideband listening antenna, pref-
erably with an omnidirectional radiation pattern. Discone-
type antennas are ideal for this. In fact, we described one in
our first issue — project AEM3010, The Scantenna, July 1985 —
the hub parts for which are available from Ashpoint Indus-
tries, 38-44 Birmingham St, Alexandria 2015 NSW. Ready-
made ‘skeleton’ discone types are also available from firms
such as Emtronics, Dick Smith Electronics and Tandy. While
these antennas are vertically polarised, loss from cross-
polarisation is reduced by propagation.

If you're restricted to listening on the amateur bands, then a
groundplane or small two- or three-element beam is useful —
something with a fairly broad beamwidth so you can catch
signals that may come from over a wide area. Your ‘Big Bertha’
10-element Yagi can restrict your opportunities. First find the
(DX) skirmish — using the general coverage antenna — then
bring in the cavalry!

Compile a list of amateur band beacons and other VHF
‘marker’ signals in suitable geographic areas so that you can
identify the general geographic area of a band ‘opening’. But
remember the focussing effect. Just because you can hear the
VK5 6m beacon doesn’t mean you're necessarily going to
work Adelaide stations! TV station sound and vision carriers
can be good marker signals, but remember they’ve a roughly
20 dB power advantage on amateur signals. A weak, fading
Channel 0 sound carrier indicates a path is opening, but you
may have to wait until the signal 'firms up’ before making con-
tacts on 6m.

A regularly updated list of beacons is published in the
monthly column “VHF-UHF - An Expanding World” con-
ducted by Eric VKSLP in the WIA's journal, “Amateur Radio”.
You'll also find beacon and TV station information listed in
the Australian Radio Amateur Callbook published by the
WIA.



Multi-hop propagation without intermediate ground reflection
may occur from widely separated clouds tilted to face each
other along the path. Strong Es clouds are always tilted,
according to recent research.

Operating techniques

Observe the usual operating courtesies during openings. To
look for the presence of an opening, or a developing opening,
tune across your selected marker signals — starting from the
lowest frequencies, paying special attention to those stations
around 2000 km away, or a little further. (A handy distance
chart is published in the Callbook). These are likely to be the
first heard. Aimless ‘frequency hopping’ or band tuning
might turn up something, but it's an inefficient technique.

The 28 MHz band can be especially valuable, particularly
during low sunspot years. Look for interstate VK signals and/
or stations from New Zealand and New Guinea if your loca-
tion is right (not over 2500 km away).

On hearing some likely signals, watch the progress of a pos-
sible opening. If the signals rise in strength and you start to
hear stations at shorter and shorter skip distances, start
monitoring higher frequency signals in the same general
area(s). If, or as, they appear, go up to 6m and start tuning
around. Nothing heard? — try the calling frequencies (52.010
MHz — CW, 52.050 MHz — SSB). Short calls, with a longer lis-
tening time, repeated at frequent intervals, are better than
long drawn-out CQs. Remember — if everybody listens and
nobody calls, all miss out on the opening! If a colleague
across town is on the air, have a brief chat from time to time
and compare notes — but always leave a few seconds break
between overs to let the DX break in.

During an opening, don't forget to use your aids to look
further afield or for further developments. See if you can chart
the progress of the MUF. Take special note of the skip dis-
tance. Keep amap handy for getting a rough idea and ask each
station you work for their location. Plot it on the map (dress
makers’ pins are great for this if you mount your map on a
piece of softboard). If you notice the skip distance shortening,
use your listening aids to find stations at higher frequencies
around 2000 km away, as mentioned earlier. With Es, the MUF
cutoff is characteristically abrupt — it has been observed to
cutoff in 100 kHz or so.

If you use a small beam, either as the main station antenna
oras part of your listening aids, swing it through the four com-
pass quadrants and tune around from time to time. You could
get a pleasant surprise. To get an insight into the character of
Es openings, read the band activity reports in the VHF/UHF
columns in past issues of Amateur Radio, Amateur Radio
Action and Break-In (the NZ Amateur Radio Transmitters
Society journal).

It’s wise to keep a log, if not for QSL purposes, then for keep-
ing notes. The notes may be as brief or as detailed as you see
fit (but detailed is better). It's a good memory aid when going
back over events and you learn from that. It's good for compar-
ing notes with others and it's a good source of information to
the various columnists mentioned above — provided you send
them something! Those published reports have often been an
important source of historical propagation data —both factual
and subjective.

Whenever you're in the shack, always turn on the gear —
especially if you've got a scanner or other suitable listening
aid. Tune around and give the occasional call — remember
that Es can occur at any time. Many a surprise DX contact has
been had on an apparently ‘dead’ band.

Have fun this season! &

YDNEY — MELBOURNE — BRISBANE #

GREAT VALUE SINGLE-BAND HF RIGS!

Here's the rig that gets back to basics and sensible prices. There are five rigs ip
the range, covering 500 kHz on 80m, 40m, 20m, 15m, and a 10m model covering
28-29.999 MHz. All feature: SSB and CW, PLL synth. VFO, 4-digit LED Ireq.
readout, 20 W CW & PEP output, RIT, VFO lock, CW semi-broak-in, CW sidetone,
13.8 V operation, 180 mm (w) by 60 mm (h) by 250 mm. Optional CW filter &
noise blanker. 12 mth warranty.

JUST $599!

RECEIVER ON THE MARKET

1COM IC ANIA camimercaal recesver one uf the most
popular recewers among shorl wave hsleners With 32
memones keyboard enlry extremely hgh slabiity ang

supenor performance makes R71A a highly tespecied

525
NEW BRILLIANT NRD 525 | izix'uibc i sl

COMM. RECEIVER FROM JRC

The apa NRD 525 combiwes advanced petformance and
i onatruction 101 Seen on any other 1e¢eiver

NEW KENWOOD R5000
T v .

Feastures -- @ Wide freq « — HF 90 KHr to
39 MMz and opliunal VHF /! band @ 200 chan
nels memory ® Scan receplion ® Teletype recep
ton {optional) @ JDwec| access (umng ® Wide
dyhnamec range @ Clock imer @ interface with PC

recrivets 1s 1€ally unique Wiih 100 miemoncs  keyboard
only $2299 catry superd mterterence reduction and absolulely latest
Iertnninny inakes AWV (he Dest value on the markel

Simply The Best!

FAMOUS AR 2002 - © UNIQUE IC-R7000 $1879
gosa O O = el S
| EE
ol
23 &
$949 g8 :
= Q| \com IC-R700 15 2 10p groove scanner, with 93 memones
Trss umque scanner covers 25 10 SS0 MMz ana 800 10 | keyboard entry and many other features making 10¢al

300 MM7 range  20CH memories mondonng source From 25MHz - 2GHz

CODE CONVERTERS

For short wave listeners

1o CW RTTY ASCII-AMTOR ang FAX Mode!

{o momtor manne pohce Inferpol weather embassy
amalevr ang press services!

CD 670: Migh gerformance decoder tor CW RTTY AMTOR
(SITOR CCIR 476) and ASCIt 599
CWR 860 CW-RTTY ASCH TOR-AMTOR Converter :4”
M 800 FAX: Umique new r3diw Fax Converter — Ideat fos

UNIQUE NEW SCANNER FROM AORf—
AOR — manufacturers of the \
famous AR 2002 have done
again! The HX850 1s a micro

with maxi features, Bands 60- |
90, 118-136, 140-174, 436-

512 Mhz. AM & FM Models.

20 memory channels max;o w:alhu maps pcoless;onal (ommcrc-a,: $1099
- ™ umque highly profedsionat decoder that does
PRICE ONLY $399 |cevnm 31999

JOIN THE PACKET REVOLUTION!

Qver 2000%/yr growth in the USA, ast coming to Australia. EMTRONICS is ready to serve you!
NEW PK-232 BREAKTHROUGH: A new software enhancement makes the AEA PK-232 the only
amateur data controller 1o offer six Tx/Rx modes in a single unit — Morse code ® Baudot (RTTY)

®ASCIl ¢AMTOR ePacket e Weather FAX

Price (now with FAX): $699

CORRESPONDENGE 46’( EmTHD n i C 5

;«:}oaaiuu. NSW
VICTORIA: QUEENSLAND:
288-294 M &.

MAIL ORDERS
WELCOME

"L Moed, Stones Comer
Bt el

Pi: (07) 394 2558
FAX: 1071 394 4310

FAX: 102) 281 1808 FAX: 103) 870 0871
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knob-twiddlers!

National Panasonic has added a ‘new dimension’, to home
video recorders, they say — a large knob on the right hand
side of their new NV-G25A VCR that allows you to select the
functions you require by simply spinning the knob.

While two-speed videos are not
new to Nationals range, this
model offers acombination of fea-
tures not previously found. In
addition to the Dial Search, the
NV.G25A offers the Digital Scan-
ner barcode  programming
device, Double Super Fine Slow,
programmable remote control,
VHS search system, lap time
counter to the second, HQ (high
quality) picture, title search and
one calendar month 8-prog-
ramme timer all cased in an 82
mm high chassis.

The Dial Search feature allows
the home enthusiast to dub or
edit more easily. A rotary dial,
previously found only on indus-
trial models, controls review,
reverse playback, still, slow (1/30,
1/10, 1/5), normal playback, dou-
ble speed playback and cueing.
As a consequence, operation is
speeded up considerably with
edit points being located almost
immediately, National say.

In LP mode, the G25A can
record or playback for eight
hours, and in addition to the
revolutionary Digital Scanner
barcode device for time-shift
recording, a 42-function infra-
red remote control unit makes ita
highly versatile machine that is
easy to use, National claim. See
your nearest National dealer.

High performance
dome tweeter

ustralian ~ Loudspeaker

Manufacturers Pty Ltd, a
Perth-based company specialis-
ing in high quality loudspeaker
design and manufacture, has
announced the release of a new
high performance 26 mm dome
tweeter.

The model D26al features an
aluminium dome manufac-
tured by a new process in which
pressure is applied during form-
ing, imparting a high gloss sur-
face completely eliminating
“orange peel” surface imperfec-
tions which can cause failures
in conventional metal domes.

Only a single resonance at 23
kHz is evident in transient

decay analysis and this,
coupled with the exceptionally
linear frequency response,
ensures transparent and
detailed sound quality, say
ALM.

A crossover frequency as low
as 2 kHz may be used (with
adequate network slope), mak-
ing the unit ideal for 2-way sys-
tems as well as 3-and 4-way sys-
tems. A large magnet system
with machined gap surfacesand
a high temperature voice coil
enable high sensitivity and
exceptional maximum sound
pressure levels.

Each unit undergoes full mea-
surement and listening tests
before leaving the factory and a
graph of the frequency response
issupplied with each D26al.

For further information, con-
tact: Australian Loudspeaker
Manufacturers Pty Ltd, Factory
4,173 Bank Street, East Victoria
Park 6101 WA. (09)361 6132.

Yamaha
dominates hi-fi
awards

amaha has dominated the

1986/87 annual hi-fi awards
presented by Audio-Video Inter-
national of the USA with its
components being selected as
“top brand” in six of the eight
categories.

The top 10 brands are selected
on a points basis incorporating
specifications, design innova-
tion, craftsmanship and a cost/
performance ratio. The results,
according to Yamaha, establish
the Yamaha brand as one of the
world’s most respected brands
in home audio equipment; fit-
tingly, in the company’s 100th
year.

Results are calculated by a
combination of input from
audio critics, audio writers and
audio dealers, forming the
world’s best-read and most
accepted product analysis, we
are told.

Yamaha this year was voted as
having the top integrated
amplifier, top tuner, top receiver
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{tuner-amp.), top power
amplifier, top preamplifier and
top sound processor. The com-
pany’s components were not
exactly disgraced in the two
remaining categories either,
being voted third out of 53 com-
pact disc players and fourth out
of 32 brands of tape decks
reviewed.

What you might call “scoop-
ing the pool”. Congratulations
Yamaha.

JVC Celebrate
60 years

he Victor Company of Japan

Limited, known as JVC,
celebrated 60 years in business
on 13th September, 1987.
Founded in 1927, JVC have led
the electronics industry through
astounding progress in technol-
ogy, beginning with Japan’s first
television set in the 1930°s.

Perhaps the best known inven-
tion from JVC is the Video Home
System (VHS) which, in only 11
years, has sold in excess of 130
million units worldwide. JVC has
long been an industry leader in
this field, with developments
including the first portable VCR
and the GR-C9EA ‘VideoMovie',
claimed to be the world’s smal-
lest and lightest VHS camcorder.

With the advances being made
in today’s technology, it is dif-
ficult to see further improve-
ments being made, but JVC claim
to be already at the forefront of
development with products such
as Digital Audio Tape (DAT) and
the Super-VHS (SVHS) system.

JVC has also announced the
release of a Super-VHS Vid-
eoMovie camera which, at a little
over one kilogram, is claimed to
offer performance surpassing
that of current one-inch TV news
cameras!

Hagemeyer (Australasia) B.V.,
marketers of JVC products in
Australia, will be celebrating
JVC's 60th birthday with their
most impressive line up of pro-
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ducts ever, according to Mr.
Edwin Koemans, the Managing
Director.

Seem’slike [VC won'tbe resting
on their laurels and we can
expect them to launch a few more
innovations over the next 40
years to their centenary.

€D MATYCHER

CD maticher from
Arista

Arista Electronics has
increased their range of
audio accessories with the intro-
duction of the CDA-3 compact
disc matching unit.

Many amplifiers are equipped
with only oneauxilliary input, so
as the home entertainment centre
expands with the addition of a
compact disc player and/or VCR,
the inconvenience of having only
oneauxilliary inputarises.

The CDA-3 will allow connec-

tion of both units to the amplifier
and allow switching between
either unit. The other advantage
of the CDA-3 is it's signal match-
ing capability.
The majority of compact disc
players have an output of bet-
ween 1.6 V and 2 V, whereas the
input voltage of the average auxil-
liary input is around 750 mil-
livolts. The CDA-3 will optimise
the balance between input and
output by allowing you to select
between several different input
voltages.

Forfurther information and the
name of your nearest stockist,
contact: Arista Electronics Pty
Ltd, 57 Vore Street, Silverwater
2141 NSW. (02)648 3488,



The 1987 Perth Electronics Show

The fimes are
a-changing

Roger Harrison

The ninth annual Perth Electronics Show, held over 29th July
to 2nd August, this year reflected an industry embattied.
Some of the major companies who had mounted substantial
displays in past years were missing and many displays were
decidedly “this is retail get-that-sale” oriented. The volume
and range of new releases from all fronts were not in
evidence, but the determination of the “stayers” was pretty
clear. 1988 will be a telling year, for the Show itself and the

industry as well.

THE OPENING FUNCTION, held at the adjacent Claremont
Football Club, gave the first inkling of decline — there were
spare seats where last year there was a crush. Touring the
show later it was immediately apparent some industry iden-
tities of the past years were not there: Philips, Mitsubishi and
Sharp, in particular. In addition, fewer pavilions in the
Perth’s Claremont Showgrounds were occupied, although
show organisation chairman, Bob Rogers, claimed the total
space booked this year was only down 250 square metres on
1986. Last year's plan to shift the venue to the Burswood
Island function centre, adjacent the casino, was abandoned
quite early in the planning.

Some major “players” in past years, like Sony, Sanyo and
National, reduced the size of their stands this year. But
Yamaha, JVC and NEC put in more effort, with large, flam-
boyant, attention-grabbing displays. Talking with executives
from these companies later in the show, it's apparent these
companies are out to make the best of the rationalisation hap-
pening in the market at present.

The smaller marketers of previous shows were this year
replaced by local retailers who appeared to simply recreate
their showrooms — complete with price ticketing and depart-
ment store point-of-sale promotions. Tacky.

In the two main pavilions, the Show organisers had rear-
ranged the stand and aisle areas, the aisles criss-crossing the
pavilions in a diamond pattern. It was an effective move that
broke up the long aisles of past years’ floorplans and forced
the crowds to circulate among the stands. I got the distinct
impression the aisles were wider than in years past.

Showing off

JVC mounted a large, flamboyantly decorated stand strategi-
cally placed in the centre area immediately in front of the
entrance/exit of one of the major pavilions. It featured a large
triangular stage where a troupe of dancing girls stopped the
crowds at regular intervals with a series of stunning routines
performed to a backdrop of video screens showing “clips” of

i R

g

INVEST N O
LY . 1y

JVC discovers “sex sells”. Their stand featured a regular
show with dancing girls performing a series of well
choreographed routines against a backdrop of video product
clips. It brought the crowds to a standstill every time.

products dynamically presented in the style of rock videos,
accompanied by flashing lights and a prolific smoke
machine. Around the corner, Playboy’s Playmate of the Year,
Felicity Collins, drew attention to the swag of JVC technology
she received in prizes. Or, maybe she just drew attention.
Meanwhile, at the other end of the same pavilion, Yamaha'’s
stand, similarly strategically located opposite an entrance/
exit, went in for taste in contrast to JVC’s raunch. Their atten-
tion-getter was a piano-flute duo who gave refined recitals of
popular classics and re-arranged pop songs. Their stand was
arranged in four spacious sectors around a central hub. The
first sector had the live music, clockwise from there came
their entertainment equipment — portables, music centres
etc. Then the hi-fi — dominated by a single display of their
Centennial Edition equipment, about which more later. The p

display of their broad product range, dominating surrounding
exhibitors at one entrance/exit to one of the main pavilions.
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The 1987 Perth Electronics Show

last section was devoted to the award winning surround
sound processor, the DSP-1 which was previewed at last
year’s show.

A new entrant to the show this year, and to the consumer
electronics market in Australia, was the giant Korean man-
ufacturer, Samsung Electronic Corporation. They are cur-
rently in the throes of setting up an importing and distribu-
tion chain in Australia, under the umbrella of a company cal-
led Samsung Electronics Aust. P/L, based in Sydney. Their
stand was back-to-back with JVC and dominated the nearby
Akai and Pioneer stands.

Samsung’s product range includes TV sets, video cassette
recorders and players, portable sound systems (“ghetto blas-
ters”), microwave ovens and consumer whitegoods. Com-
pany spokesman, Mr J. I. Sohn, said Samsung * . . . wants to
bring quality products at moderate cost to the Australian con-
sumer”. It was Samsung who developed the 4 mm video
recorder that took the video world by surprise at this year’s
Las Vegas Consumer Electronics Show.

What’s new in consumer electronics?

This is the fifth successive Perth Electronics Show I have
attended. In past years, many exhibitors took the trouble to
show off products not due for release for six months or more,
and one got the opportunity to preview next year's new pro-
ducts. In past years, one was almost overwhelmed by it; not so
this year. The majority of new product was simply updates on
older models.

I expected to see previews of digital audio tape (DAT)
equipment and CD-Video, at least. With all the controversy
(misplaced) raging over DAT-vs-CD, I had expected to see
some fairly “high key” displays and hear some demonstra-
tions, but I was disappointed.

I was disappointed with the compact disc supporters, too.
saw prototype CD-video machines on display in 1985 (from
Philips) and thought this would be the year CD-video would
be previewed prior to a 1988 release. Nope. Not one to be seen.
CD-video is expected to be the technology that consolidates
the position of compact disc with consumers. It offers some-
thing which DAT cannot, and is expected to generate the mass
sales necessary to drive down the already falling price of com-
pact discs.

JVC had a sample DAT deck on view, and Alpine had a car
DAT deck, but neither were working displays and no
demonstrations were given to the press.

However, JVC previewed their new “Super” VHS recorder
technology. This separates the colour (chrominance) and
brightness (luminance) components of the video signal and
records them on the tape using depth modulation. Tracks are
laid down diagonally across the tape in the conventional
manner, but adjacent tracks are laid down by different heads
with a 20 degree azimuth offset from one another to avoid
interference.

The technique permits optimisation of the video compo-
nents in the recording process and delivers aresolution of 400
lines across the screen, compared to around 220 lines cur-
rently. This gives much better definition in pictures with fine
detail, as the demonstration we saw dramatically showed.
The catch is, you need a high definition monitor or TV to go
with it! While a distinct improvement, it still falls short of
broadcast and video disc quality. It might be marketed as a
stop gap between current technology and the introduction of
high definition television (HDTV) — once the various parties
come to an agreement on standards. Nobody’s holding their
breath on that last one. Talking it over with some industry
executives press commentators at the show, it.is expected
HDTV will be for direct-broadcast satellites, and not for ter-
restrial broadcasting.
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We probably won't see S (for super) VHS in Australia for a
year or more as the demonstration equipment we saw was
NTSC standard, which is the video standard for Japan and the
US, while ours is PAL. JVC’s spokesman would not venture
when a PAL version might be available.

Three years ago, in the midst of the computer boom, com-
puter companies and products vied with audio and video for
dominance over the show. Last year, computers and computer
product took something of a back seat, but not so this year.
Amstrad, Commodore and Microbee put on strong, well-
organised displays in strategic positions in one of the two
main pavilions, while local companies occupied stands dot-
ted around the rest of the show.

There were few new products of promise. Yamaha devoted
one-quarter of their stand to a hi-fi system, mentioned earlier,
designed by a team of engineers given virtual carte blanch. Its
part of a range issued to mark Yamaha’s 100th anniversary.
Dubbed the Limited Centennial Edition Series, and all hand-
made, it comprises a digital control preamp (CX10000) which
borrows technology from their CDs and DSP-1 sound field
synthesiser. Cost ? $15 000.

The accompanying MX-10000 power amp delivers 250
watts per channel in Class A operation, said by many a gol-
den-eared audiophile to be the purest class of amplification.
It weighs 43 kgs and costs but $12 000. The matching CDX-
10000 compact disc player has numerous technical features
in the electronics, to outshine the limited competition, as
well as special constructional features. A digital output termi-
nal allows direct connection to the CX-10000 preamp. All for
a mere $5000. The NSX-10000 three-way speakers were
developed using computer aided design for the drivers to
obtain low coloration. The specially shaped box of 12-lami-
nate birch is based on Yamaha’s experience in piano construc-
tion. The crossover network is spot-welded, rather than sol-
dered, to improve signal transmission, Yamaha claim.

Add $22,000 for the speakers and you get a superlative hi-fi
sound system for less than $55,000! Forego the new BMW this
year.

NEC entered the audiophile market this year with a small
range of integrated amplifiers and components. Cornerstone
of the range is the A910 100 watt stereo amp which features an
infrared remote control and inputs for VCR along with tuner,
CD and turntable. They had four CD players on-show, the CD-
903 leading the range.

While on the subject of speakers, Mike Henriksen of Scan
Audio from Melbourne went to some lengths to display and
demonstrate his company’s Dali, Vifa, Scan-Speak and Jamo
speaker ranges. [ heard a stunning demonstration of the new
Dali 40 speakers, admittedly in non-ideal surroundings.
These feature the bandpass bass system currently the buzz
among speaker designers and hi-fi enthusiasts the world over.
Pardon the pun, but I think we'll be hearing more of these
Dalis.

The Sydney-based “audio boutique” distributor, Convoy
International, has replaced their Nakamichi product range
with a range of new amplifier components from Adcom.
These echo the “minimalist” approach of NAD equipment
and are devoid of flashing lights and digital displays beloved
of the Japanese manufacturers. The product seems well
engineered and should find a niche for itself in the market.

Video proved a disappointing field this year. Frankly, there
was nothing really new or exciting. While NEC and National
each showed a new “digital” hi-fi VCR, everything else was
“more of the same we've seen before”. 8 mm video is yet to
make its mark, really, and the only new product of note here
was a camcorder from Pentax. But I doubt they’ll make a big
song and dance about it.

Sony's only real contribution was a snazzy little automatic




8 mm tape editing suite. You can edit tapes from your 8 mm
camcorder directly onto a Beta or VHS recorder. At $550, it
should appeal to the growing band of video home movie
enthusiasts.

Car sound held its own this year, in contrast to most other
areas. Alpine released a 12-disc boot-mounted CD changer,
model 5950 which uses a fibre-optic cable to transmit the
player s digital output to the control unit in the car obviating
noise pickup along the way. Perth-based Arena distributors
introduced car speakers from the US maker, MTX. Their Road
Thunder speakers, available in three models ranging from a
200 mm two-system to a 250 mm three-way enclosure, are
said to provide “gut thumping bass” and are primarily
designed for “difficult” cars like hatchbacks, panel vans and
stationwagons.

Local electronics thrives

In contrast to the mainstream consumer sector, West
Australia’s electronics industry appears to be on the rise.
They joined the PES for the first time last year in a pavilion of
their own, dominated by Parry Corp’s USAL submarine robot
exhibit. This year, almost 20 exhibitors crowded into the
pavilion, the entrance dominated by Altronics who should be
familiar to most readers as a prominent retailer and mail
order specialist. They also manufacture PA systems, a rep-
resentative range of which were on display.

Jemal Products, a major local printed circuit manufacturer
(who supplies many electronics retailers with project pc
boards) showed their expertise not only in the pc board area,
but in chassis bashing and production assembly. You'd be sur-
prised at how many locally made products have been housed
in a Jemal-made case.

An interesting product I spotted was “Boatguard”, a boat-
ing theft and vandalism alarm system from local manufac-
turer Monitronix. The system is designed to protect boats
moored at a marina. Protected boat have a multi-point alarm
system installed with sensors hooked up to a small on-board
transmitter. When the alarm is triggered, the on-board trans-
mitter sends a coded signal to a remote land-based monitor-
ing receiver located at a professional security monitoring
company. Action can be taken immediately, and owner con-
tact information, boat location etc are immediately available
from the alarm system database. Safety monitoring can also
be included — like bilge level, gas and fume detectors, etc. To
the boat owner, cost of equipment and installation is around
$500 and the monitoring service costs less than $100 a year,
according to Monitronix.

In conclusion

Consumer spending on electronics is well down on previous
years, and we saw the beginnings of the slide last year. Com-
petition in the marketplace is fierce and some companies
have clearly experienced falling market shares. Some have
fallen victims to the battle; Philips being an obvious example,
although their troubles were not entirely based in the con-
sumer electronics area. Nevertheless, some optimism
remains in the industry and it is expected that the expensive
top-end, high-tech products will lead the way out of the cur-
rent depression, according to some industry people. You can
only sell just so many $899 sound systems! Perhaps what I
predicted following last year’s show, that value for money and
not price points alone will lead the way, will be fulfilled.

The tenth Perth Electronics Show should be interesting
indeed! The organisers have a special opportunity here and
should make the most of it. The PES is, after all, Australia’s
only surviving consumer electronics show, and to last a
decade is a feat in itself!
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The entrance to the West Australian Electronics Industry
Association pavilion was dominated by Altronics’ stand
where they had portion of their substantial component line
on display along with their PA and portable 240 V supply
systems.

By this time next year Sydney will have, in Darling Har-
bour, a major exhibition venue and a huge audience eager to
sample its wonders — pretty well regardless of what’s on,
that'll just be the excuse to go. If the eastern states principals
of the consumer electronics industry can get their act together
and organise a committee and a show as successful and as
powerful a drawcard — for the industry and public alike — as
Perth has been for so many years, Perth will likely lose the
show to Sydney. The words of Bob Dylan’s now classic 60s
song “The Times Are A-Changing” are as applicable here and
now as ever they were. The industry will doubtless have an
entirely different character 12 months hence, and [, for one,
will be eager to see the changes. Roll on ‘88! &

Amstradder

- from page 83

vices, in Canberra, ph. (062) 586823. This assembler, which is
available for MS-DOS and CP/M systems, will assemble any
microprocessor code in both manufacturers mnemonics and
anew style of mnemonics, universal to all microprocessors. It
has several unique and powerful features, including assem-
bly time link/loading, external subroutine instructions and
procedural instructions. It is a “heady” change from M80 or
DEVPAC but it makes for more structured programming. The
package includes a library of external subroutines and the
instruction sets for Z80, 8080 and 8086 processors and costs
$175.00 including tax.

I will upgrade your BIOS and supply FORMATDS for a pal-
try fifteen dollars. You send me a 3” or 5.25” standard
Amstrad format disk with your .EMS file on it, a stamped, self
addressed jiffy bag to return your goodies and a money order
for fifteen dollars. I will modify your BIOS, supply FOR-
MATDS, the MOPI source for FORMATDS and the sub-
routines used in it, SWEEP and NULU (possibly two of the
best public domain utilities available}, an update text file
with any new info and then return your disk. This offer is for
6128’s with C10CPM3.EMS as their original system file. This
should be all 6128’s, but who knows.

That's about it. If you know anyone who wants to buy a
single-sided 3” drive, let me know! &

My Address:
R ] Nugent MATMOS Limited
57 Northern Rd., 1 Church Street
ROMA QLD 4455 Cuckfield
West Sussex RH17 5]Z
UNITED KINGDOM
Drive Cost £39.95
Air Freight £9.00
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The Last Laugh
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COMPUTER communications developed a jargon all its own
quite early in the development of computers and their
peripheral equipment, when it was all lumped under the
umbrella of “digital electronics”. However, digital communi-
cations goes back a long way, recorded history giving us exam-
ples such as King Nebuchadnezzar’s experience with the the
finger writing on the wall, as told in the Old Testament. The
Romans, of course, had digital mass communications —
thumbs up or thumbs down for the defeated gladiators at the
Colosseum. Yes, digital communications has a long, but
perhaps not always honourable, history.
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We thought we'd try out the concept of illustrating modern
digital communications jargon with the ancient kind and
approached our cartoonist, Greg Smith, who tackled the task
with glee following an uproarious briefing. Regular readers
will have seen some examples, specifically related to digital
radio communications, in our “Guide to Digital Communica-
tions” featured in the June and July issues. Indeed, many
readers asked for more! Fortunately, we can oblige, as that one
session produced quite a few examples of modern digital
communications jargon illustrated with the old symbology.

(Y



FANTASTIC OFFER! ves i
ULTI-OUTPUT, 150 W B3 National
SWITCHING SUPPLY' = National

We've managed to secure LIMITED further stocks of these
popular supplies. These are National brand MF Series
high power, multiple output oft-line (240/120 Vac)
switchers made by Japanese electronics giant,
Matsushita Electric.

Features Measures

e Dual input (jumper selectable). 350 135 x 65 mm
Open frame construction.

150 watt (total output power)

Up to 5 outputs.

Designed to conform to UL114, 478, CSAC22.2
NO.143, NO.154, IEC380 (class 1), BS5850 (class 1),
VDEO0806 (class 1).

e 50 kHz operation.

Great for powering
computer systems!

MODEL NO OUTPUT A OUTPUT B OUTPUT C OUTPUT D OUTPUT E

ETU-5MFO1 bV 3~ 156A +24V 0.4~ 1.5A | +12V 04~1.5A [ —12V 04~ 1.5A -5V 0~ 1A

NOTE. If any lower voltage is required on either B, C or D output(s), provision is made for a TO220 78-series
regulator to be inserted on the PCB.

End of model sell-out! 595

The MF Series has been replaced by a new
model and the distributors, A.]. Distributors Pty

Ltd, have only a strictly limited number left — SIII inc. sales tax.
and they are all to be offered below cost! Delivery, anywhere in Australia — $8.00
Who said it? — you reap the Take advantage of this offer now. Fill out and send the
b ene ﬁt’ coupon with your cheque, money order or credit card
: details to the address below. Or phone (02)487 1207 ext.
All units supplied with a circuit and data sheet. 12, and "pledge your plastic”. Orders are collated and
despatched twice a week.
Electrical Characteristics .
T PARAMETER | CONDITIONS T umts Send to:
Input Voltage " Jumper selectable on the PCB o 1 1?2 to ;z \\:ig ] Power Supplv Offer
47 10440 ve Australian Electronics Monthly
F oo L R = IR AL PO Box 507, WAHROONGA 2076 NSW
nput Line Regulatan Full input voltage range
Orner apurs o COUPON
3 terminal regulator 0 6% max
T e e e e Pleasesend me___ National MF Series power
e 0 6max supply unit(s) at $95.00 each (less tax), or $111.00
O oupas o each (inc. tax), plus $8.00 for delivery
—Rinmeand Neie i VP::':c:?eai : ?9?:/72 ::‘:,9:'“‘_7_ TOTAL: $ ......
Over Current Protection 120% of rated output current (typ} +5V output
Shot Croun Provecton | - T Oweroupun I enclose payment by:
OvﬂVoluoe Protection | +5V output 60 - 70V {typ) .
Opem ing Temperature ; Convecting cooling B | 01050°C no derating Money Order D Cheque [:] Vlsa D
. _Sloraqa ]’empemure 1 ~251085"C
[ Wognt 1 20k144t0) Bankcard (] Mastercard [J

Credit Card NoO: ... oo i
Expiry date:...........
Cheque or Money Order No: .................

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

A.]. Distributors has made this offer available
exclusively to readers of Australian Electronics Monthly,
the magazine is acting as a clearing house for orders.

OFFER CLOSES LAST MAIL

I

|

I

I

I

|

I

|
o I
I

I

I

I
31 DEC. 1987 or until sold out |
I

I

Name......vvveeeennnereerensstsenasarsnanss
If you want to inspect a sample, call into our offices any BAdress ......iiieieeencaeasasastatenasanana
weekday during business hours. We're located at: First Floor, | Postcode
Fox Valley Centre, Cnr Fox Valley Rd and Kiogle St, ..................................
Wahroonga NSW. The entrance is in Kiogle St. Signature:.......... ..o i ittt

l (Unsigned Credit Card orders cannot be accepted)
| Please allow for normal postal and bank clearance delays.
¢



One Address
For Your System
Instrumentation

With PHILIPS, providing a wide variety
of advanced test and measurement instru-
ments, and with our NEW SYSTEM 21
modular switching system, providing a
single [EEE-bus address to consolidate
computer control of small to medium-size
instrument sub-systems. Including:

8 Leading Programmable Instruments in
scopes, signal generators/synthesizers,
counters/timers, DMM's, waveform and
logic analyzers..

8 System 21 Flexibility to easily configure
instruments through clip-together modu- ' o

les for Master I[EEE Interface/Power Sup- : B 4 o
ply, Universal and Low-level Switches, HF ' ' ) 2 p
and VHF Switches, 8 and 16 bit Digital [/O,
and Analog-Digital Conversion.

@ [EEE-488 Compatible, of Course! <

Test the difference

|
v

T
4))

<

PM 4202 digital recorder

8 Product Credibility in technology, tech-
nique, quality and service is assured be-
cause all of our instruments are backed by
the corporate resources of one of the
world's largest electronics companies.

p— —-— ) i
- PM 5380A HF synthesizer 0. 1MHz-10Hz

Test the difference and you’ll also
agree that Philips wins on price and
performance!

Contact, Philips Scientific and Industrial
Equipment division

Sydney tel. (02) 888 8222
Melbourne tel (03) 542 3600
Brisbane tel. (07) 844 0191
Adelaide tel (08) 348 2888

Perth tel (09) 277 4199

Other areas - toll free - (008) 22 6661

) W PHILIPS




