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Fluke. First Family of DMMs. 
When accuracy, performance and value 

are important, professionals the world over 
look to Fluke — the first family of DMMs. 

Reliable Fluke-quality 31/2- or 41/2-digit 
DMMs 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 
to survive the dirtiest, grimiest, roughest 
jobs. The reliable 8020B Series — made 
to withstand 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 

Instruments Pty. Ltd. 
Talk to your local Elmeasco distributor about Fluke 

• A.C.T.  John Pope Electncal (062) 80 6576 • J Blackwood & Sons (062) 80 5235 • George Brown (062) 80 4355 
• /V.S. W Ames Agency 699 4524 • J Blackwood & Sons • George Brown 519 5855 Newcastle 69 6399 • Bryan Can Industnes 526 2222 
• D.G.E. Systems (049) 69 1625 • W.F.Dixon (049) 69 5177 • Ebson 707 2111 • Macelec (042) 29 1455 
• Novacastnan Electronic Supply (049) 62 1358 • ()bat Pty Ltd 698 4776 • Petro-Ject 569 9655 • David Reid 267 1385 • Selectroparts 708 3244 
• Geoff Wood 427 1676 

• N.TERRITORY  J Blackwood & Son (089) 84 4255. 52 1788 • Thew & McCann (089) 84 4999 
• QUEENSLAND Auslec (07) 854 1661 • Petro-Ject (075) 91 4199 • St Lucia Electronics 52 7466 • Cliff Electronics 341 4655 
• LE.Boughen 369 1277 • Fred Hoe & Sons 277 4311 • The Electronics Shop (075) 32 3632 • Thompson Instruments (Cairns) (070)51 2404 
• S.AUSTRALIA Protronics 212 3111 • Trio Eleclrix 212 6235 • Industrial Pyrometers 352 3688 • J Blackwood & Sons 46 0391 
• Petro-Ject 363 1353 
•  TASMANIA George Harvey (003) 31 6533 (002) 34 2233 
•  VICTORIA Radio Pans 329 7888 • George Brown Electronics Group 878 8111 • G.B. Telespares 328 4301 • A.W.M. Eledncal 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 
• W AUSTRALIA Atkins Cartyle 461 1233 • Dobbie Instruments 276 8888 • Protronrcs 362 1044 



AS YOU'VE NO DOUBT GATHERED from last month's announcement on this page, we've 
moved premises. This was engendered by the need to find adequate space and a more conve-
nient and efficient working environment. Travelling to Wahroonga from Balmain (literally 
half-way across Sydney), and travelling anywhere in Sydney from Wahroonga (except, 
perhaps, to North Ryde industrial estate and maybe Gosford) became increasingly inconve-
nient, although it was a convenient arrangement when we started the magazine back in 1985 
as we shared premises and facilities with the 'trade' publishers, Westwick-Farrow. 
The harbourside suburb of Balmain has been 'home' for us since 1971, which was when the 

stirrings of a "renaissance" of inner-city suburbs began in Australia. We first lived on the north-
ern side, in Birchgrove, then in the mid-70s we purchased a modest terrace in the heart of the 
suburb and became part of the renaissance of Balmain. I use the term renaissance, really, with 
a capital R, referring to that period in European history when there was a tremendous rebirth 
and re-enervation in art, literature, architecture, engineering and science; for that's just what 
has happened here. Balmain is a vigorous, intellectually stimulating place and we're tremend-
ously excited about being based here. 
As our new premises boasts a balcony with a commanding view of the harbour and the 

bridge, we had a 'box seat' view of the Australia Day celebrations. With such close access now 
to venues in the city and surrounds, and a little more time, we can once again enjoy a little mal 
hi- fi. viz: live music! 
With improved facilities and room for expansion, we look forward to 1988 with great 

enthusiasm. We have a few exciting plans to implement and some refreshing new ideas to 
explore. 
This month we kick off with a new project design team who will be designing projects for 

the magazine on a contract basis. While the firm is known as ' BSR', the guys who'll be doing 
the work are Jonathan Scott and Colin de Kantzow. Jonathan will be known to many of our 
readers, he was one of the designers who produced our very popular "Hash Harrier" mains fil-
ter project. Both Jonathan and Colin are practising hobbyists as well as being qualified 
engineers! A rare combination indeed. We have some exciting project plans in-hand and you'll 
shortly see the fruits of their labours. 

NOTE OUR NEW ADDRESS & PHONE NUMBER: 
1st Floor, 347 Darling St, BALMAIN 2041 NSW 

(02)555 1677 — now three lines. 

Published by: Kedhorn Holdings P/L ( inc. in NSW), wholly owned by Roger and Val Harrison. 1st Floor, 
347 Darling St, Balmain 2041 NSW. Typeset by: Tuldin, 54 Burlington St, Crows Nest 2065 NSW. 
Printed in 1988 by: Offset Alpine, Cnr Derby & Wetherill Sts, Silverwater NSW. Distributed by: Network 
Distribution Co., 52-54 Park St, Sydney 2000 NSW. ' Cover Price $4.75 ( maximum and recommended 
Australian retail price only, recommended New Zealand price NZ$6.50). Registered by Australia Post. 
Publication No. NBP 7435. ISSN No. 0815-5046. 

COPYRi(im I: iso contents of The Australian Electronics Monthly is fully protected by the Commonwealth Copyrignt Act ( 1968) copyright 

extends to all written material. drawings, circuit diagrams, printed circuit boards, computer software and photographs Although any 

form of reproduction is a breach of copyright, and we especially point out thi5 extends to the construction of projects produced by 
our laboratory or our associates, we are not concerned about individuals constructing protects for their own private use, nor by bands 

for example, constructing one or more units for use in performances commercial organisations should note that no project or part 
project, including printed circuit boards produced by our laboratory or our associates and described in this magazine may be offered 

for sale, or sold. in fully or substantially assembled form, unless a licence has been specifically obtained lodoso from the publishers, 
Kedhorn Holdings Pty Ltd. or from the copyright holders We will take strenuous legal action against any person or firm found infring-
ing our copyright as aforesaid 

LIABILITY: Whilst all efforts have been made to ensure that all constructional projects and circuits referred to in this issue will oper-

ate as indicated efficiently and correctly and that all necessary components to assemble the same will be available. no responsibility 

whatsoever is accepted in respect of the failure for any reason at all of the proiect or circuit to operate effectively or at all whether 
clue to any fault in design or Otherwise and no responsibility is accepted for the failure to obtain any components in respect of such 
project or circuit in addition, no responsibility is accepted in respect of any injury or damage caused by any fault in the design of 
any such project or circuit aforesaid The pubtsher accepts no responsibility for unsolicited manuscripts, illustrations, computer soft-
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The captain of the Bounty 

using an Icorn handheld VHF 

marine transceiver during 

manoeuvres. Full Story, page 

8. Design, Val Harrison. Pic, 

Mike Davidson. 

PROJECTS 
TO BUILD 

AEM1602 The " Minder" 
FM Wireless Mic. 

1 

CIRCUITS & 
TECHNICAL 

Filter Design - without 
fears or tears - Part 6 

74 

General lmmitance and 
Milli Henry go gyrating off 
into the sunset! Jack 
Middlehurst takes us for a 
thorough tour of gyrator 
circuits - the electronic 
inductor'. 

00.00 •MO 
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56 

GSPI 

Here's a simple, low-cost 
one-transistor radio mic. - 
that is easy to get going 
and works very well. 
Dozens of uses! Lots of fun! 

Use it to mind the baby', Semiconductor Scene 
keep an ear on the action 
in the pool, etc. 

AEM4000 Build 
A Super Computer! 

28 

Part 3 - powering up for 
the first time and getting it 
going; troublshooting hints 
included, plus full circuit 
description. 

AEM3106 Build the 
"Flat Dwellers- Dipole 
  94 

Here's an antenna that's 
easy to build and erect for 
the enthusiast keen on 
receiving signals on the 
shortwave bands but 
confined to a flat, unit or 
apartment. 

GS " 1 

PRACTICAL 
COMPUTING 

Modems on parade! 
-grand scale review 

19 

We review a stack of smart 
modems currently on the 
market. If you're on the 
lookout for Hayes 
compatible modem, check 
out this lot. 

Build A 
Super Computer! 

28 

Experience the leading 
edge of electronics and 
computing technology 
with this fantastic project! 

SUPERCOMPUTER 
91 SPECIAL OFFER 

Keep in touch with what's 
happening in 
semiconductors. 

Benchbook 

Circuits and hints from 
readers. 

97 

ELEKTOR 
IN 
AEM 

IContents   33 

Universal Multiplexer 
  34 

The switched-on switch 
around. 

Infra-red Headphones 

No trailing cords! 

1.2 GHz Pre-Scaler for 
Multi-Function 
Frequency Counter 

Add-on extends the 
frequency range. 

37 

40 

Get yourself a kit for this 
phenomenal project! 

SPECIAL OFFER 
A Real Time Clock 
Add-in for IBM PCs 
and Compats - 549 95! 
  97 

67 

Here's a versatile, low-cost 
add-in that takes minutes 
to install. Data and 
description was published 
in the Feb. issue. 

«Mr 
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The "Flat Dwellers" 
Dipole Antenna 

COMMUNICATIONS CONSUMER NEWS & 
SCENE ELECTRONICS GENERAL 

94 

If you're keen on listening 
to signals on the shortwave 
bands, but are confined to 
a flat, unit or apartment, 
here's a simple to build 
and erect dipole that really 
gets results. 

FEATURE 
Radio on the Bounty! 

8 

Communications and the 
1st Fleet Re- enactment. 
Mike Davidson tells how 
radio and modern 
electronics technology 
played a part in this historic 
event. 

Sony and VHS? 
17 

Sony bows to market 
pressure and will add VHS 
VCRs to its line of Beta 
video equipment. 

Radio on the Bounty! 

Communications and the 
1st Fleet Re- enactment. 
Mike Davidson tells the, 
until now unsung, story of 
how radio and modern 
electronics technology 
played a part in the 
success of this historic 
Bicentenary event. 

News Review 

New OTC sat. station 

Consumer Electronics 

8 Sony goes VHS! 

Retail Roundup 

NEXT 
MONTH! 

"ULTRA-GRAPHICS" 
6 ADAPTOR FOR THE 

VZ200/300 

Sick of graphics and text restric-
tions on your VZ200/300? This 
Project is for you! Offering 256 
new characters, including 
upper and lower case, Greek, 

15 DATA70, mathematical and 
other symbols, as well as 
graphics up to six times the nor-
mal resolution, this Ultra-
Graphics Adaptor is a must for 
the serious VZ200/300 owner. 

54 

The bargain hunter's best 
page! 

Project Buyers Guide 
54 

Where to get kits and bits 
for our projects. 

Professional Products 

New Centronics IDCs 

Spectrum 

Radio privacy problem? 

Benchbook 

71 

HANDHELD MULTIMETERS 
1988 SURVEY 

93 If you're looking to buy a hand-
held multimeter — here's your 
MM supermarket! Our feature 
gives a rundown on what's 
available, who sells it and how 
to evaluate your needs in a 
handheld multimeter. Don't 
miss it! 

97 

Circuit hints from readers. 

Letters   32 

Subscriptions   62 

The Last Laugh   98 

ASSEMBLING YOUR 
WEATHER SATELLITE 
GROUND STATION 

Held over from last month 
owing to lack of space. Here's 
advice on how to get your VHF 
satellite ground station 
together, from the antenna on 
down. 

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

New OTC satellite 
Sydney 
A new satellite earth station was opened by OTC late in 

November last, to carry telephone, television, text and 
data traffic between Australia and New Zealand, Papua New 
Guinea, Asia, Japan and North America. 

Developments in communi-
cations technology has permit-
ted performance increases in 
both satellites and Earth sta-
tions such that the Earth station 
can now be located close to busi-
ness and population centres. 
reducing the costs of land-line 
links. 

Forty percent of the complex's 
$26 million dollars worth of 
building and equipment was 
supplied by Australian industry 
— worth some $11 million for 26 
Australian companies. 

Located at Oxford Falls, some 
17 km north of Sydney's central 
business district, the complex 
currently operates three dishes — 
an 18 metre "Standard A" work-
ing to one Intelsat satellite, and 8 
m dish for testing and a 7 m dish 
for digital business service 
demonstrations. The 18 m dish 
and the transmission power 
monitoring equipment were 
designed and built in Australia. 
OTC's 32 m antenna, previ-

ously located at the Moree satel-
lite centre in central NSW, is pre-
sently being erected at the new 
site. This will provide service to 
a second Intelsat satellite. When 
installation is completed, the 
new station will carry almost 
one-third of Australia's total 
international communications 
traffic. 

Aging OSCAR 
still a hit 

W ith the return of the aging 
amateur satellite OSCAR 

10 to service on November 16 
last, interest in satellite opera-
tion has been rejuvenated, 
Mode B being the only mode 
available (435 MHz uplink, 145 
MHz downlink). 
As the satellite is in a highly 

elliptical orbit, coverage from 
the southern hemisphere to the 
northern hemisphere is possi-
ble with only modest equip-
ment. 

Operators have been reported 
working into the UK, Germany, 
Italy, Japan, Scandinavia and 
New Zealand. 

Unisys B25 

workstations from 

Wordplex 

W ordplex has joined forces 
with Unisys to distribute 

the Unisys B25 workstation 
family, manufactured under 
licence from Convergent 
Technology. 

Wordplex handle the Norsk 
Data range of computer equip-
ment and a gateway will be pro-
vided from the Norsk data range 
to the B25 family. 

Wordplex managing director, 
Mr Maurice Hayes. said the 
agreement placed Wordplex in 
the box seat to take advantage of 
moves in the Australian market 
towards larger computer sys-
tems. All service support for 
the B25 family would be 
brought onshore to Australia. 

Training 

committee for S.A. 

Anew South Australian 
Industry Training Commit-

tee (ITC) in the electronic and 
electrical industries was set up 
in January by the Federal Minis-
ter for Employment, Education 
and Training, mr John Dawkins. 
The Commonwealth Govern-

ment will provide $55 000 for 
the ITC's first year of operation 
with a further $10 000 coming 
from industry. 

The new committee will pro-
mote and develop structured 
training at all industry levels 
and provide training advice to 
governments, the Minister's 
media release stated. 
The ITC will merge with the 

existing Training Advisory/Cur-
riculum Committee, estab-
lished under State legislation, 
to avoid duplication in provid-
ing government policy advice. 
The committee is made up of 
representatives from industry. 
State and Federal governments, 
and the unions. 

link opens in 

HIED' 
Sydney Satellite 
Earth Station 

OTC INTELSAT V 

PACIFIC ISLANDS 

NEW ZEALAND 

Pacific Ocean 

Laser pioneer 

granted patent 

after 30 years 

American inventor, Gordon 
Gould, won a 30 year battle 

late last year to receive a patent 
for the gas-discharge laser that 
he first described in 1957. 

He was granted US Patent 4 
704 583 early in November, the 
third in a series issued to him 
following protracted legal 
wrangling. 

Gould thought of the idea and 
spent two days describing it in a 
notebook which was officially 
recorded in November 1957. It 
was Gould who coined the 
term, laser. He applied for a 
patent in 1959. 
Townes and Schawlow, then 

of Bell labs, published an arti-
cle on laser theory at that time 
and and later applied for 
patents on an "optical maser". 
Both later won Nobel Prizes in 
Physics for their work. 
Schawlow and others at Bell 

Labs tried to make a laser, but it 
was Theodore Maiman working 
by himself at Hughes research 
labs who succeeded. Because 
Townes and Schawlow were 
first with a published account 
of the laser principle, they are 
often credited with "inventing" 
it. 
Gould is now vice chairman 

and chief scientist of Patlex 
Corp., of California, who sec-
ured the rights on his patents. 
Patlex demands about 5% royal-
ties on lasers covered by the 
patents, which accounts for 
most of the laser industry's 
sales. Patience pays. 

NOTES & ERRATA 

Filter design — Parts 1, 2 & 3. Jack Middlehurst has noted the fol-
lowing errata in the first three parts of his article 

Part 1 — Figure 1.3, line 130 should read: 

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

In Figure 1.4, the sign of the phase of the LP filter should be nega-
tive, and that of the HP filter should be positive. 

Part 2 — Figure 2.4, line 370 — replace (-S) with ABS(S). 
In the caption for Figure 2.9, the second line should read: "cutoff 10 
kHz, having an attenuation of 30 dB at 15 kHz, and.. ." 

Part 3 — Figure 3.13, line 440 — replace (-S) with ABS(S). 

6 — Australian Electronics Monthly — Mar. 1988 



VOOD FOR CHIPS ... 

Q. 

WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS WOOD FOR CHIPS... WOOD FOR CHIPS ... WOOD FOR C 
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:76 

F 
CARD EDGE 
CONNECTOR 
SPECIALS 

• 

Take your pick of these three 0.1" pitch 
Card Edge Connectors - 
Genuine 3M brand IDC 50 way 
or Belgian made Franelco Wire Wrap in 62 or 

86 way 
An unrepeatable bargain at only $13.95 
each. 

ONLY 
$1.00 

KEYBOARD 
SWITCHES 
Building your own keyboard? Then here's the 

ideal switch. Single momentary make 
contact. Complete with ivory keycap. 
.,.What a bargain at Only $1.00 

Th 

TRIMMER 
CAPACITORS 
Miniature circular type only 6mm diameter 
and 5mm high. 8 types to choose from - 

2 to 16pF, 3 to 11pF, 3 to 22.5pF, 4.2 to 
20pF, 5.2 to 30pF, 6.8 to 45pF, 10 to 120pF, 

60 to 160pF. All $1.50. 

THUMBWHEEL 
SWITCH ES 
These are genuine C&K high quality. 
Available in decimal or BCD format. PCB 
edge connector or solder leads on directly. 
Both types are $6.85 each. End plates are 

$3.80 a pair and screws are $1.40 a pair. 
They come in sizes depending on number of 
wafers 1- 3 or 3 to 7. Please specify when 

ordering 

TRIMPOT COVERS 
Wouldn't it be handy if you could mount a 
rectangular multi-turn trimpot on a front 
panel? Well you can with a trimpot cover. 
Only $2.00 and you'll need a himen tool 
to adjust it with . This handy little gadget is 

just like a pen and has a blade at each end. 
One end is specially designed so it can't slip. 
Well worth $2.00. 

SHORTING LINKS 
Ideal for programming and test linking on 
circuit boards, these links have a standard 
or spacing. Contact is partially exposed for 
touching a probe on. Packet of ten $2.95. 

• • • • • • • • • • • • 

23 PIN ' D' 
CONNECTORS 
No it's not a misprint - there are now 23pin D-
connectors on some of the newer PC's. So if 
you're finding it hard to get plugs and 
sockets to match, Geoff of course has 'em. 
Male, Female and Backshell all the same 
price $3.50. 

DIP SWITCHES 
Geoff carries a wide range of DIP switches 
including a rotary type. Check your 
requirements: 
Conventional - 2way 60c, 4 way $1.75, 
6 way $2.30, 7 way $2.40, 8 way $2.50 
Right Angle 8 way $4.00 
Rotary 8 way $5.50 

IBM PRINTER 
CABLES 
Available in two lengths - 1.8m and 4m. Both 
have quality connectors each end. You 
couldn't make one for the price! 
1.8m $19.95 4m 36.00 
"14!s 

NATIONAL 32000 
DESIGNER'S KIT 
Geoff has had to order two consignments of 
these kits in since we advertised them. They 
are only suitable for advanced computer 
hobbyists and professionals. 
Two versions - one with 32016, the other with 
a 32032. Both have a 32082 Memory 
Management Unit, a 32201 Timing Control 
Unit, a 32081 Floating Point Unit, 1 32202 
Interrupt Control Unit and two "Tiny 
Development Systems (TDS) PROMs. 
That's seven chips altogether. 
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 reprint 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!) 

Contact Geoff for all your 
semiconductor and IC req-
uirements. Our range is 
constantly expanding. Always 
remember to call "Wood for 
Chips!" 

MULTI-TURN DIALS 
It you use multi- turn potentiometers you 
need these beaut Dials 
10 turn Digital Multi- Dial has three digit 
readout. One turn of the knob gives a count 
of leo. Resolution to one fifth of a digit 
graduations! Measures approx 45x25x25mm 
(inc knob). Incorporates lever action locking 

mechanism. $36.50. 
Circular Multi- Dials have 50 graduations with 
turns counter which goes up to fifteen turns 

Available in two sizes 23mm and 46mm 
diameter. The smaller one is ideal for 
cramped panel layouts. 
23mm $24.00 and 46mm $36.50 

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

Al! prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value 

exceeds $ 10.00. 

BANKCARD, MASTERCARD, VISA, CHEQUES 
OR CASH CHEERFULLY ACCEPTED 

specialising in electronic components for the professional and hobbyist. 

GEOFF WOOD ELECTRONICS P/L 
(02) 427 1676 INC IN NSW 

229 Burns Bay Road (Corner Beatrice St) 
Lane Cove West N.S.W. 
P.O.Box 671, Lane Cove N.S.W.2066 
Fax : (02) 428 5198 
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Communications and the 
First Fleet Re-enactment 
Mike Davidson 

An important and, until now, unsung contribution to the triumph that was the First 
Fleet Re-enactment was the role played by the communications and electronics 
equipment on board the vessels. Our correspondent, who sailed on the Bounty, 
tells the story. 

WHEN THE First Fleet Re-enactment sailed through Sydney 
heads on the morning of January 26, 1988, it marked the end 
of an extraordinary operation in logistics and support sys-
tems as well as its more obvious achievements. Paradoxi-
cally, however, these very support systems prevented the fleet 
from sailing as a fleet, as it did in Captain Arthur Phillip's 
original version. 

Let me explain. The First Fleet Re-enactment was first and 
foremost a profit-making venture. Historian Jonathan King as 
long as 10 years ago dreamed up the idea of a fleet of authen-
tic replicas — 11 of them — that would retrace Capt. Arthur 
Phillip's path to Australia. When it became clear that a pro-
ject of that scale was too ambitious, he scaled it down to the 
point where the flagship, Sirius, was to be built. Plans were 
quite advanced for Sirius when King and travel entrepreneur 
Ken Rosebery, then of Australian Himalayan Expeditions, 
discovered the Bounty was for sale. She had been built in 
New Zealand for the latest re-make of the classic Mutiny on 
the Bounty, this time starring Mel Gibson, and director David 
Lean had specified he wanted an exact sailing replica rather 
than a sophisticated film prop. 
When a consortium involving King and Rosebery bought 

the Bounty in lieu of building a Sirius, the focal point for the 
re-enactment fleet was laid. As a full working model, Bounty 
not only had diesel engines and generators, she had sophisti-
cated communications and navigation systems as well. It was 
a triumph of the camouflager's art that throughout Bounty's 
life as a film prop she sported a 48" radar scanner in her rig, 
but even when you knew where it was you couldn't see it. 
With Bounty in the stable and undergoing a refit for her 

new role, the First Fleet Re-enactment company began char-
tering other suitable vessels. The criteria for suitability was 
that they had to be square-rigged on at least one mast (square 
rig means that the sails are held aloft on horizontal beams cal-
led yards, as opposed to more modern yacht rigging which 
has them fore and aft on vertical beams, masts). They also had 
to have all appropriate survey conditions to take passengers 
to sea. This includes HF SSB and VHF radio systems, but not 
necessarily radar or satellite navigation. 
Having secured the fleet, the company appointed a fleet 

communications officer, David Iggulden, who was also sec-
ond mate on the flagship Soren Larsen. He has a wireless tele-
graphy ticket and well as telephony and set up the skeds the 
fleet would adhere to throughout the 24 000-mile voyage 
from Portsmouth to Sydney. 
Seven ships left Portsmouth after a farewell by the Queen 

last May. They were: Bounty, Soren Larsen from Britain, 
Amorina from Sweden, Anna Kristina from Norway, Our Sva-
nen from Canada, Tradewind from Holland and R. Tucker 
Thompson from New Zealand. The Australian ship One & All 

(The author, a Sydney journalist, was radio officer aboard 
HMAV Bounty from Rio de Janeiro to Fremantle). 

Spot the radar scanner! ( It's the rectangular black box above 
that platform up the mast in the foreground). 

joined in Cape Town and the Eye of the Wind, another British 
ship that had been working in the Pacific, joined in Freman-
tle. 

From the onset, the fleet maintained four single-sideband 
(SSB) "skeds" (regularly scheduled communications) a day 
at 0815,1215,1615 and 2015. Beforehand, the flagship made a 
general announcement over the international distress fre-
quency on 2182 kHz that all ships should transfer to the fleet 
frequency, which, initially, was 2301. Then each ship 
reported her position in latitude and longitude, derived for 
the most part from satellite navigation readouts, then if there 
were any problems. 

The fleet that wasn't 
I will go into the skeds in more detail later, but for the 
moment want to come back to my original contention that the 
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radio prevented the fleet from sailing as a fleet. To under-
stand this we need more background. 
The First Fleet under Captain Phillip comprised 11 ships 

and until they split into two groups in the southern Indian 
ocean, sailed within sight of each other. Position finding was 
still in its infancy 200 years ago, and while each fleet captain 
could work out his latitude by shooting the angle of the Sun 
when it reached its zenith around local noon, longitude (or 
position east and west) relied totally on accurate time and the 
chronometer was still being developed. (It's interesting to 
note that Christopher Columbus navigated almost exclu-
sively on dead reckoning, turning a sand-glass upside down 
every single half hour of his month's-long voyages). 

Not all First Fleet vessels had chronometers and not all cap-
tains knew how to reckon their longitude, so the flagship 
chalked the information on a blackboard and captains there-
fore had to sail up the flagship's stern to find out precisely 
where they were. If they lost sight of each other, therefore, 
they could well be lost forever !, so this need and the naval 
discipline that could enforce it, bound the First Fleet 
together as though with bonds of rope. 
The Re-enactment fleet, however, was a disparate group of 

vessels owned by individuals and making the voyage for fun 
and profit. Also they varied considerably in their rigs and 
speed. Bounty, being a faithful replica of the state of play 200 
years ago, could not sail at all unless the wind were behind 
the beam and in perfect conditions she could manage seven 
knots. R. Tucker Thompson, though only 18 metres on deck, 
had a modern hull shape, steel rigging and synthetic sails, 
and could sail much closer to the wind and get her seven 
knots with ease. Each vessel had her own strengths and weak-
nesses and the individuality of each captain and how he 
reckoned the weather should be used or how much sail to 
carry in what conditions. 
The consequence of all this was simply that the re- enact-

ment fleet left port as a fleet and arrived in port as a fleet but 
in the meantime sailed as separate vessels in radio contact. 

Bounty's Captain Adrian Small with loom marine VHF hand-
held transceiver. 

Had modern radio communications been less sophisticated 
(requiring, for example, the use of morse code) there would 
not have been enough people around who knew it to allow 
them to go there own way, and those trainee crew who paid 
big money to sail in sight of other ships would have been hap-
pier. 

Bounty 
When I joined Bounty in Rio de Janeiro she had no radio 
officer as such, but she carried Jonathan King, and he had 
staggering media commitments to Australia. Among their 
other coups, the owners of the Bounty had secured a lucra-
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At sea, with the weather clew and mainsail raised to get better 
airflow over the foresail. The ceramic aerial insulators for the 
HF SSB transceiver can be seen at the base of the mast in the 
foreground. 

tive sponsorship deal with Australia Post which involved 
sending a daily captain's log back to Australia. This message 
was then faxed to several thousand post offices throughout 
the country. Australia Post, to ensure the messages got 
through, re-equipped Bounty with a 700-watt Skanti HF SSB 
transceiver and a Thrane & Thrane telex. The latter had a sim-
ple keyboard and monitor and its memory included an 
automatic list of stations. One simply key-stroked the mes-
sage in, edited it on the monitor, switched the Skanti into 
telex mode and started hunting around for a receiving sta-
tion. 

Right up to deep in the southern Atlantic ocean we used 
Portishead Radio in the UK. This was automatic. Once con-
tact was made (the receiver gives off a Morse signal when the 
station is free) a computer-to-computer dialogue would 
establish who was talking to whom and the operator would 
simply punch the key indicating "send message" when given 
that code by the receiving station. At the end of the message 
the operator signified as such by punching in KKKK. On that 
signal the receiver would repeat the answerback and list the 
time. 
From approaching South Africa to past Mauritius, how-

ever, we could not use automatic telex because of a (still) 
untraced fault in Bounty's internal wiring which blew the cir-
cuit breakers on the generators every time we transmitted 
above 8 MHz, and all telexes were sent manually to stations 

* (The Q code is a three-letter code sequence, each beginning 
with the letter Q — QRN means "there is noise on your sig-
nal", or, "is there noise on my signal?"; QSY means "please 
change frequency to — ", or, "I will change frequency to — 
etc). 

in Cape Town and Durban. The only problem with this was 
that the operators were as interested in the First Fleet Re-
enactment as the general public and we had to have long and 
complex conversations with them every time we called up! 
By Cape Town, Bounty had realised its telex was in great 
demand by other fleet vessels as well, and our SSB had better 
range than that of the flagship, so a full-time operator was 
needed. Working with shore operators who were more fully 
versed in the "Q code" (*) than I occupied many an otherwise 
dull morning. 

The role of the radio 
From Cape Town, then, the fleet had a part-time communica-
tions officer aboard the flagship (David was also second 
mate, and had to stand a watch) and a full-time one on 
Bounty, me. It was a full-time job! My day's work looked a bit 
like this: 

0815. 1st sked (normally around 30-35 minutes). Record posi-
tions, weather experienced, any other information. 

0845. Transmit to Cape Town or Durban Bounty's weather 
log. This was a service we decided to do when I was 
appointed. A deck officer had to note the cloud cover, sea 
state, temperature, barometer, water temperature and the 
information was encoded into a set formula of five figure 
groups. Our information would then be used to help draw the 
weather maps we, among many others, would later receive 
via our weatherfax. 

0915. Key-in the previous day's Captain's Log, ready for telex 
when conditions were right. 

0945. Set up weatherfax for the first of the day's charts. This 
varied on transmission, naturally, but we used Pretoria exclu-
sively for a month. 

1000-1200. Monitor 2182 and VHF channels 16 and 8. If we 
were in range of any ship on VHF we kept up a running con-
tact. From Cape Town, Bounty sailed virtually in sight of the 
Swedish ship Amorina and the two skippers discussed tac-
tics over VHF two or three times a day. 

1215 Noon sked. After taking positions I would then plot 
them out on the working chart, compare day's runs etc. 

1245. Transmit second weather bulletin. In theory we moni-
tored the weather every six hours; in practice I sent between 

Isle Amsterdam in the southern Indian Ocean is seen astern of 
Bounty, past the JMC satellite navigation antenna. 
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HERE'S ONE OCCASION YOU SHOULD 
READ AN AD AS IF YOUR LIFE DEPENDS ON IT. 

There are times when the 
one piece of equipment that 
must keep working, is your 
communication equipment. 

It could be your only link 
with safety. 

That's why your two-way 
radio equipment should be 
totally reliable. It should work 
under adverse conditions, not 
just during fair weather. 

That's probably why so many 
Emergency Services use ICOM 
equipment. There's the Country 
Fire Authority of Victoria, 
Melbourne Water Police, N.S.W. 
State Emergency Services and 
Fire Brigades, Air-Sea Rescue 
Units as well as Commercial 
Fishing Boats and Rig Boat 
Operators. 
ICOM make a wide 

range of commercial, marine 
and amateur two-way 
radio equipment. 

One example is the ICOM 
ICM700 AUS (pictured). 

It's a solid state SSB 

Transceiver with a unique 
Automatic Protection Control 
which protects final transistors. 
It has 48 memory channels, all 
radio-telephone channels are 
accessible, heavy duty speakers 
and has full transmit and receive 
coverage of all marine bands. 

Its most important feature is 
that it comes from ICOM, so you 
know the quality and reliability 
is built in. 

After all, someone's life 
could depend on its reliability. 

That life could be yours. 
For all information on our 

entire range, contact your 
ICOM dealer or call ICOM 
on (03) 529 7582. 
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TS-680 HF TRANSCEIVER 
100 WATTS OUTPUT ON 160 to 10 METRES 
10 WATTS OUTPUT ON 6 METRES 
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The TS-680 is a high-performance HF transceiver designed for SSB, CW, AM and FM 
modes of operation on all Amateur bands. Covers Amateur bands 160 metres to 6 metres, 
combining the ultimate in compact size with advanced technology. 

Compact and lightweight. CW Full Break-ln, Semi Break-In and VOX Circuit. Superior receiver dynamic range. 
The receive front end has been specifically designed to provide superior dynamic range. The intermodulation 
dynamic range is 102dB, with an overall intercept point of + 12dBm, noise floor level of — 138 dBm. (when 
the optional 500 Hz CW filter YK-455C-1 installed). 31 Memory channels with split memory channels and memory 
scroll. Built-in dual-mode noise blanker (" Pulse' or "Woodpecker".) IF shift circuit. Adjustable VFO tuning tor-
que. Switchable AGC circuit (FAST/SLOW) and built in speech processor, RF output power control and "F.LOCK" 
switch. Non-volatile operating system. Fluorescent tube digital display and squelch cicruit (for FM mode). 
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NEW RZ-1 WIDEBAND RECEIVER 
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TO 
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The new KENWOOD Wideband Receiver is a multipurpose receiver that covers the 500KHz-905MHz 
range. Its advanced features are made possible through the use of advanced microprocessor technology. 

Features Wideband Frequency Coverage ( 500KHz — 905MHz). i.icluding FM Stereo Broadcast and 
Multi-Channel Television Sound. 100 Easy-To-Operate Multi-Function Memory Channels with 
Message Capability. 10-Band Programmable Capability. Keyboard Frequency Selection. Auto-Mode 
and Auto-Step Operations. Multi-Scan Function. Easy-To-Read Large LCD Display. Compact and 
Lightweight. Auto-Selectable Dual Antenna Terminals. Built-in speaker. Front-mounting phones jack. 
Easy- to-operate, illuminated keys. Accessory terminals are Line Out/Video Out/External Speaker 
Terminal. Squelch circuit for FM ( narrow) mode. UP/DOWN Keys for VFO and memory channel. 

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 
4E WOODCOCK PLACE, LANE COVE, SYDNEY, N.S.W. 2066. Ph. (02) 428 1455. 

YOUR DEALER BELOW WILL GUARANTEE SATISFACTION 
Further, beware of dealers not listed in this advertisement 
who are selling Kenwood communications equipment. 
All Kenwood products offered by them ore not 
supplied by Kenwood Electronics Australia Pty. Ltd. 
and have no guarantee applicable. 

N.S.W BWRONICS — 94 WENTWORTH AVENUE SYDNEY (02) 21 I 0988 

REG STOCKMAN COMMUNICATIONS — CNR BANCŒEURN ROAD & SHIRLEY STREET INVERELL (06 7) 22 1303 
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Swedish barquentine, Amorina. They 
signed "Radio Amorina" on VHF. 

two and three bulletins off a day. 

1300-1600. Monitor, organise phone calls from crew to shore. 

1615. Afternoon sked. 

1700. Radio Piranha or Radio Amorina. This happened every 
few days while the two ships sailed in company, and was a 
light entertainment program we put together for the benefit of 
both crews. Typically it would run for 20 minutes and 

include world news bulletins (monitored off BBC World Ser-
vice), Fleet News - an irreverent look at ship-board life, 
music and straight comedy. The radio programs were always 
transmitted on Channel 8, and though probably illegal use of 
the equipment, one can't really imagine anyone doing any-
thing about it. 

1800-2000. Sending telex. Restricted to the use of lower fre-
quencies I found (no doubt like radio operators since the 
medium was first exploited) that dusk was the best time to get 
through. Later in the voyage I would have to get up at 0300. 

2015. Final sked. 

Although that was a fairly solid 12-hour day, there would 
often be times when phone calls to, say, England would have 
to go through because of local time there. That kept me up to 
midnight and later, and I was on call 24 hours a day for tricky 
sail manoeuvres on deck. After Mauritius, however, the telex-
ing time came down when I could work Perth's automatic 
facility, and I gave up solidly monitoring VHF when we fixed 
an extension speaker that allowed the officer of the watch to 
keep an ear on it. 
On the leg from Mauritius to Cape Town, we changed the 

skeds to every six hours - 0815, 1415, 2015 and 0215, and as 
the fleet split into two sectors, brought 4 MHz frequencies 
into play at times. Although both Soren Larsen and Bounty 
were in the same sector I found myself having to relay much 
more. The fleet surgeon was aboard Soren and there were a 
number of small injuries aboard ships in the other sector that 
needed advice from her. Iggulden and I never really figured 
out why Bounty had better range. Soren, too, had a Skanti but 
an earlier model, and our aerial systems were similar. Iggul-
den arranged with SeaSafety in Canberra that the fleet would 
not have to report under the AUSREP requirements as indi-
vidual vessels; he would transmit daily the fleet's positions. 
When the fleet came close to arriving at a port, the Commo-

dore, Mike Kichenside, would arrange for a rendezvous out-
side the actual port of entry, to allow the stragglers to catch 
up. Thus our entry to South Africa was at Saldanha Bay, 60 
miles north of Cape Town; to Mauritius, at Black River, 30 
miles south of Port Louis, and at Rottnest Island, east of Fre-
mantle. From then on communications were exclusively by 
VHF with the ships' sets supplemented by hand-helds. 
Each time we entered or left a port it was strictly as a discip-

lined fleet in a pre-arranged order. My job then would be to 

The Sicanti high frequency (HF) S513 transceiver and the Thane 
& Thane telex - supplied by AWA, courtesy of Australia Post. 
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The Bounty, just prior to arriving in Sydney Harbour. 

use the hand-held on deck and relay to our captain the Com-
modore's orders, or inform the Commodore of our intentions. 
The hand-held had other uses as well. On the way into Fre-

mantle the passage past Rottnest was cluttered with fishing 
boys, so a deck officer worked in the bows and conned the 
ship from there — his instructions coming out loud and clear 
over a speaker next to the helm. 
The closer we got to Australia, the more communications 

played a pivotal role. Media people were forever trying to 
contact us through Perth radio; two journalists aboard 
Bounty were sending long daily reports; the RAAF and Qan-
tas were in contact — the former to locate us so they could 
send SAR craft loaded with media photographers and the lat-
ter so we could provide some amusement for their inflight 
entertainment on the Perth-Harare run. 
There was also a curious incident when trainees aboard 

Amorina revolted against an edict by the company that we 
had to be in port by a certain date.Under the guise of making 
private phone calls, a spokesman for the trainees rang radio 
station 2GB in Sydney asking that a message complaining 
about their treatment be sent to all major media groups in the 
country. Amorina told us they had done this via Radio 
Amorina, but when the journalists aboard subsequently tried 
to report it, the Captain vetoed the transmissions until they 
had been cleared with the Commodore. I, therefore, had to 
read the entire draft of a long newspaper piece to the Soren 
Larsen, where it was transcribed. The Commodore duly 
replied he thought the story was factually inaccurate and 
after several hours of prolonged radio work, it was sub-
sequently transmitted. 
The question it raised, however, was of the power of censor-

ship a ship's captain has of messages leaving his ship. My 
Captain had instructed me that nothing should be transmit-
ted without his OK, and people wanting to make telephone 
calls first had to gain permission from him.Presumably had 
those making the calls asked me to call a radio station rather 
than, say, a relative, I would have been in the classic 
dilemma: when is a telephone call private? 

The First Fleet Company were very sensitive to adverse 
publicity and the commodore had put a blanket ban over all 
employees (by the contract, any paid crew on any ship was an 
employee) contacting the media without permission. 

Navigation systems 
The eight ships of the fleet all had radar, though of all the 
tools currently available to vessels it was employed least. 
Sailing vessels travel slowly by normal shipping standards 
and all vessels posted manual lookouts constantly at sea. We 
used our Furuno set with its 48-mile range mostly to look for 
squalls. 
Most of the ships had satellite navigation and used it as a 

matter of course, though without exception the traditional 
methods of navigating, sextant and tables, was also used. 
Some vessels including Bounty had RDF, but ours was 
deemed to be so little use no-one had ever figured out how to 
calibrate it! Neither did Bounty have an electronic log or 
windspeed and direction instruments in use. They had bro-
ken down sometime earlier and were never repaired. When 
the captain wanted to gauge our speed, we threw overboard 
an old fashioned chip log and counted how many knots 
unreeled in a set time. 
Bounty was sailed the old fashioned way, as befitted what 

she was, and the captain regarded her electronics and com-
munication systems with only marginal tolerance. It was he 
who first made the point that without radio, the fleet would 
have had to have sailed as a fleet. Three ships had weatherfax 
and after each chart came through. we would pass on our con-
clusions about the weather to those ships without. As we 
were helping provide the information for the charts we had, 
as it were, a personal stake in them. They were very accurate 
and reception from Pretoria OK most of the time. 

Conclusion 
The 10 000 miles I sailed aboard Bounty added fuel to my 
conviction of some years that marine electronics, especially 
communications equipment, is now so well engineered as to 
be virtually trouble free. The Skanti is the most advanced, 
and therefore simple to operate, radio I have ever used, to the 
point where an idiot could operate it. You literally dial any 
frequency from 500 kHz to 30 MHz (on both transmit and 
receive), press the transmit tit on the handset for 1.5 seconds, 
and the automatic antenna tuner supplies the correct SWR. If 
you use those frequencies again, pushing another button 
holds them permanently in a memory. In another memory 
are the simplex and duplex frequencies used throughout the 
world, so if Durban's 4 MHz telex channel is '404', all you do 
is dial in 404, ENTER, and you have it! 
A similar Skanti set aboard Anna Kristina copped a full 

wave one day and lost the ability to transmit until they took 
the covers off, let it dry, squirted some compressed air inside 
and did it up again. No trouble. No-one else on the fleet ever 
reported any trouble with any of their radio systems. / 4- 



CONSUMER ELECTRONICS NEWS 

Sony goes VHS! 
Beta video leader, Sony, has acknowledged market forces 

and announced in early January that it will market VHS 
video recorders, but will continue to sell and develop its Beta 

format products. 
Sony's launch in the VHS 

market has commenced in 
Europe but we won't see Sony 
VHS VCRs here until later this 
year. Hitachi will be making 
Sony's VHS machines and Sony 
will have to pay a licence fee to 
its arch rival, JVC, on every unit 
sold. 
So far as continued support of 

the Beta format is concerned, 
Ian Black, Visual Products man-
ager for Sony Australia, said 
"Sony will continue further 
development of the Beta format 
due to its strong demand by dis-
cerning consumers for superior 
picture quality and perfor-
mance." 
Sony also intends to develop 

its "extended definition" Beta 
format for introduction to PAL 
video markets, Mr Black indi-
cated. 
Sony lost out in the format 

battle because JVC (who 
developed VHS) and its parent. 
Matsushita, persuaded dozens 
of other manufacturers to 
licence the production of VHS 
machines. VHS is now the 
dominant VCR system world-
wide, holding 93% of the mar-
ket. 
Only two major manufactur-

ers joined Sony in exclusively 
making Beta format VCRs — 
Toshiba and Sanyo. But Toshiba 
capitulated along the way and 
Sanyo ended up making both 
VHS and Beta machines. 

Sony isn't the first casualty in 
the VCR format wars, either. 
Philips capitulated in 1982, 
abandoning their V2000 system 
and taking on Sharp-made VHS 
recorders. This prompted an 
advertising campaign in the UK 
headed by the slogan "VHS. 
From Firips"! 

Despite being relegated to a 
special market niche. Beta is not 
dead. Tapes and pre-recorded 
software will be available for 
some years to come, although 
movie tapes will continue to 
dwindle judging from recent 
history. 
A number of major American 

distributors of movies on video 
have dropped Beta in favour of 
VHS, but all major local dis-
tributors are continuing to sup-
port both formats. But for how 
long is anyone's guess. 

Perth Show moves 
to mid-July 

In past years, the Perth Elec-
tronics Show has been held 

over the last week of July/lst 
weekend in August. This year it 
will be held two weeks earlier, 
over July 13 to 17. 
These new dates avoids a 

clash with a conference being 
held by the giant electronics and 
electrical retailer, Retravision, 
at the end of July. 
Claremont Showgrounds 

remains the venue as a number 
of unresolved problems with 
the Burswood Island venue, 
including the cost, parking and 
noise difficulties, precluded a 
move there as had been mooted 
at last year's show. 
The Perth Electronics Show 

has become the most successful 
consumer electronics ex-
hibition in the southern hemis-
phere. This year, the committee 
plan to enhance the trade sec-
tion with the establishment of 
eastern states-based industry 
representation. 
The committee has fresh 

ideas on content and promotion 
and the Show's tenth year looks 
set to be a real winner. 
"We are planning to bring all 

the latest technology together to 
create the ultimate in the house 
and office of the future", show 
manager, Chris Gulland, said. 
"By gathering the products of 

tomorrow together, the public 
will be able to get the feel of 
what it will be like to live in a 
house or work in an office where 
technology has made a consid-
erable difference to the 
appliances we are familiar with 
now", he said. 
The Perth Electronics Show 

has been the advanced launch-
ing pad for many new consumer 
products not due for release for 
anything from three to twelve 
months after the show. 

New Ortofon MC 
cartridges 

Scan Audio has released a 
range of three new Ortofon 

high output moving coil car-
tridges — dubbed the "X Series"; 
Xi-MG, X3-MC and X5-MC. 

Super-VHS here 
later in the year 
VC distributor, Hagemeyer 
(Australasia), expect to 

release S-VHS video recorders 
onto the local market in late 
1988, according to a recent 
press release. 

S-VHS offers superb resolu-
tion — over 400 lines horizon-
tally, compared to around the 
230 you get with current equip-

ment. 
To deliver this sort of resolu-

tion, the S-VHS system splits 
the chrominance and lumi-
nance signals and records them 
separately. Recording 
bandwidth is 1.6 MHz, com-
pared to 1 MHz on current stan-
dard VHS equipment. 

A sophisticated non-linear 
sub-emphasis system is used to 
obtain a significant reduction in 
the signal to noise ratio. 

oriofon 
MC 300C 

They are half-inch mount types, 
the X5 having a nude FG type II 
stylus which gives extended fre-
quency response to 45 kHz, 
Ortofon claim. 

The X1 costs $169.00 rrp, the 
X3 costs $299.00 rrp, while the 
X5 is $379.00 rrp. 

At the same time, Ortofon's 
all-new state-of-the-art 
MC3000/T3000 cartridge and 
transformer combination was 
released, aimed at the well-
heeled record lover. If you've got 
$1990.0 (rrp) to indulge on the 
MC3000, then you'll also not 

quibble at $1790.00 (rrp) for the 
T3000 matching transformer. 

The MC3000 sports a ceramic 
cartridge headshell, said to be 
virtually immune to vibration 
and resonances. The new stylus 
features an exceptionally slim 
profile ensuring wide contact 
area with the groove wall on the 
record. It also has, at 0.1 mV, 
double the output of its widely 
acclaimed predecessor, the 
MC2000. 

Further details from Scan 
Audio, 52 Crown St, Richmond 
3121 Vic. (03)429 2199. 
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computer shop 

80286 Mother Board 
Your own Baby AT'! Use it with our do-it-
yourself kit or your own custom computer. 
Provision for 256K, 512K, 640K or 1024K 
RAM, selectable 6,8,10 & 12MHz speeds, 
8 input/output slots, IBM PC/AT 
compatibility, Award BIOS and much 
more! Cat X-1000 

$799 
Lightning Fast or NLQ. 
Super fast 135cps dot matrix printer for 
home or office use. Just what you need for 
letters, graphics.., all your printing 
requirements. The OSE 135 Printer, great 
value and exceptional quality. 
Correspondence, invoicing, reports, 
designs, graphs... anything. Cat X-3225 

$499 

CPU Floor Stand 
Lets you store your CPU 01 its side out of 
harms way. Great when space is at a 
premium! With more space on your desk 
you'll most likely end up with less mess 
— now that seems sensible. Cat X-3810 

$3995 

Easy Serial Links 
Male/Male Gender Bender. Adapts female 
serial cables without resoldering or re-
connecting. All 25 pins wired pin to pin. 
Simply plug in twin male DB25 sockets. 
Cat X-3565 

$1295 

Female/Female 
Gender Bender 
The same as above but with twin female 
sockets permanently wired. Makes cable 
connections quick and hassle free! 
Cat X-3566 

'1 295 

80 Column Printer 
Stand 
Takes the foul-ups out of printing. Keeps 
your printer and paper working NEATLY 
together and gives you the time to go 
about your work while the printing's being 
done. Saves space and time. Cat X-3811 

132 Column Printer 
Stand 
When you need to use the larger format 
paper then this is the printer stand for 
you. Just like the 80 column stand. Helps 
eliminate paper jams by storing and 
taking-up paper during printing. Cat X-3812 

DI RE Order by phone: 24 hour 

oc. dea spatchl . tlilrE°E11(%11018)S2X2P6e6s1s0 
(Sydney Area, call 8882105) 

RS232 Breakout Box 
Just what you need for modems or any 
serial applications. DB25 male to female. 
Pin 1 is permanently wired, all others are 
open with wire links supplied. Perfect for 
making up special serial cables. Cat X-3568 

$275° 

RS232 Permanent 
Jumper Box 
This one's similar to the breakout box but 
the connections are made internally and 
soldered for permanent applications. All 
25 pins are open with wire links supplied. 
Cat X-3569 

$995 

Parallel Switch Box 
No more cable changing! The parallel 
switch box can save you heaps of time. 
Lets you run one printer and two 
computers or even two printers and one 
computer. Just plug it in and it does the 
rest. Cat X-3571 _  

$5995 1 

Serial Switch Switch Box 
What a pain in the ..... they never give you 
more than one serial port! What's more, 
there's so many serial applications. Well, 
we've solved the problem. The serial 
switch box lets you connect two devices 
to your serial port. A modem and a mouse, 
two modems, a printer and a .... whatever 
you like. Cat X-3573 

$5995 

Automatic Modem 
The ultimate modem at just the right price! The Bit Blitzer 12E with 
selectable full duplex 1200/1200 or 300/300 baud, auto answer, auto dial, 
auto disconnect, Hayes AT command set compatibility and more. Fully 
keyboard controllable, so it's easy to operate. Cat X-3306 

JUST $399 
Now with Viatel 
With the Bit Blitzer 123E you get all the advanced features of the 12E 
PLUS the advantage of 1200/75 baud Viatel operation. At this great low 
price! Cat X-3307 

$499 

DICKSMITH 
ELECTRONICS 

PTY LTD 



BYTE WIDE 

Locally made CD-ROM 
launched by Disctronics 
M elbourne-based CD manufacturer Disctronics has 

released their first CD-ROM product to mark the estab-
lishment of what they call Australia's first "one-stop-shop" 

facility for CD-ROM production. 

Disctronics claim to be the 
world's third largest manufac-
turer of audio compact discs. 
They are part of the publicly 
listed company, Quatro 
Limited, which has other CD 
manufacturing plants in the UK 
and US. Global production 
capacity is in excess of 65 mill-
ion discs a year, the company 
says. 

Disctronics' first CD-ROM is a 
"multi media" disc containing 
text, graphics, images and 
audio. It contains a wide variety 
of information, including: a 
telephone and business direc-
tory, a parts catalogue with data 
and associated diagrams, a 600-
page book with pictures with 
reference documents (e.g: for 
service or instruction manuals), 
an interactive multi-media 
training database, a financial 
procedure manual and — the St. 
James Bible! 

Roger Richmond-Smith, 
Disctronics' MD, said the com-
pany's establishment of the 
only one-stop-shop facility for 
CD-ROM production was a 
major development for the local 
information management sys-
tems industry. 
The company's optical stor-

age division can take a project 
all the way from data prepara-
tion through software design to 
manufacture of the completed 
disc. 
They have offices for the opti-

cal storage division in both Syd-
ney and Melbourne. 

Disctronics can supply a 
client with a finished disc 
within eight weeks of supply of 
the raw data for a first title, and 
updates can be done within 
days, they said. 

2400 bps upgrade 
for the 4610 
Supermodem 

W e have been receiving an 
increasing number of 

enquiries about the 2400 bps 
(V22bis) upgrade for our popu-
lar AEM4610 Supermodem, 
produced by Maestro Dis-
tributors. 
Design was well under way 

late last year, but the chip on 
which it was based, the Silicon 
Systems K224 (see Semicon-
ductor Scene in our Nov. '87 
issue) encountered production 
bugs, and delivery was sus-
pended. Exit design no.l. 
Finding a replacement has 

not been easy, but prototyping 
is now under way using the 
Exar XR2401/2402 chip set. 
Based on the Texas Instru-

ments digital signal processing 
(DSP) chip, the XR chip set pro-
vides V22bis (2400 bps full dup-
lex) and V22 (1200 bps full dup-
lex) operation, along with Bell 
103 and 212 compatible opera-
tion. Two useful functions sup-
ported are automatic call prog-
ress monitoring and DTMF 
(tone) dialling. 
Discussing the project with 

Chris Darling of Maestro 
recently, he said they expected 
to have the unit ready by April. 
For the moment, they were con-
centrating on the Novix Super-
Computer. Don't go away now! 

Real time 
interface module 

Areal time interface module 
that can accept a wide vari-

ety of inputs from transducers 
and connects to any computer's 
RS232-C serial port has been 
released by Melbourne man-
ufacturer, Novatech Controls. 
Known as the RIM-1000, the 

unit has 17 analogue inputs, 
two analogue outputs and 14 
digital inputs or outputs. Eight 
of the digital inputs can be used 
as counters or accumulators. 

Inputs can be taken from 
temperature sensors, load cells, 
pH meters, power meters, posi-
tion transducers, shaft encod-
ers, proximity detectors, limit 
switches, relays etc. 
The RIM-1000 is Australian 

designed and you can find out 
more details from Novatech 
Controls, PO Box 240, Port Mel-
bourne 3207 Vic. (03)645 2377. 

And now for the 
flicks! 

Autodesk will shortly 
release an animation pac-

kage for the IBM PC that can be 
used in conjunction with 
AutoCAD and AutoShade. 

Imaginatively dubbed "Au-
toFlix", the package allows you 
to leap from two dimensional 
modelling to three dimensional 
modelling, without actually 
having to build something — a 
technique widely used in the 
design of complex mechanical 
parts. 
The human ability to per-

ceive spatial relationships 
through movement — which is 
why you rotate an object in your 

TREE! 
I PUBLIC DOMAIN 
I SOFTWARE 

Specify the computer you have 

IBM-APPLE-AMIGA 
2' Macintosh Library Discs 
Full of the best of the available Public 

Domain Software 

Send 6x360 stamps for postage. 

* Add $ 10 for MAC 3.5" Disks 

hand when looking at it — is pre-
cisely why so many designers 
build physical models. 

But building models is time 
consuming and expensive. 
Computer animation offers the 
same facility much earlier in 
the design cycle and at much 
less cost, Autodesk say. 
AutoFlix makes a computer 

"movie", exactly as a camera 
does, by taking multiple pic-
tures and then presenting them 
to the eye rapidly enough to 
create the illusion of motion. 
AutoFlix allows you to make 

two kinds of movies, 
"Walkthroughs" and "Kinetic 
Animation". In a walkthrough, 
the camera is the only object 
that moves; objects in the frame 
do not move relative to one 
another. In Kinetic Animation, 
objects in the model move as 
well as the camera. 
AutoFlix movies can have a 

soundtrack (synchronised, 
too!), can be made interactive, 
have multiple images overlayed 
or other AutoFlix movies 
spliced-in. 

The AutoFlix package is to be 
released mid-year. Hardware 
requirements for the initial pac-
kage include: IBM/PC/XT/AT or 
compatible with 640K of RAM, 
hard disk, EGA display adapter 
and compatible display. A 
pointing device (mouse or 
digitizer) is optional. 

Further details from Debra 
Donegan at Autodesk 
Australia, (03)429 9888. 

MICRO- EDUCATIONAL P/LI 

8/235 Darby Street 
Newcastle 2300 
(049) 26 4122 
Australia's Largest Computer 
Mail Order Company 
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BEY01\D ILI MODEM. 

That's the new Tel 424'm Datel pack-
age from Telecom. It's the latest in high 
performance Datel technology, featuring 
sophisticated electronics and automatic 
operation for fast, easy access between 
computers, to data bases and bulletin 
boards, and across international 
boundaries. 

The Telecom Tel 424 comes complete 
with Supercom II software, manual, 
connecting cable, line cord, telephone 
double adaptor, standard telephone. 

It is CCITT and Hayes compatible, and 
caters for a range of speeds from 300 bit/s 
to 2400 bit/s (V.22 bis). 

Connecting cable and software are 
suitable for the IBM PC/XT or close 
compatibles. 

To rent or buy the new Tel 424 Datel 
Package, call your nearest Telecom State 
Data Office. 
Sydney (02) 267 6767 Perth (09) 420 74'77 
Melbourne (03) 605 5099 Hobart (002) 20 8800 
Brisbane (07) 835 6400 Canberra (062) 45 5555 
Adelaide (08) 230 4122 Darwin (089) 89 3600 

e Telecom Australia 

' ' Trade Mark of the Australiataileconununications Commission trading as Telecom Australia. DOB TAT 3526 



cem product review 

Modems on parade! 
Jamye Harrison 

A grand scale review of a wide range of "smart" modems currently 
available. 

Modems on parade! Everything's here, from the latest PEP 
modem to an old acoustic coupler - but we're only reviewing 
the latest models. 

JUDGING FROM the attitudes of many people 
I know who use modems, both for leisure and 
in their professional lives, a common miscon-
ception is, " So, a modem is a modem. It either 
works or it doesn't!". Well, on face value, this 
statement, especially in the world of "Hayes 
compatible" modems, does carry some 
weight. However, on deeper investigation, 
and from experience using a wide range of 
modems, it could not be more wrong. 

It seems that Hayes compatible modems 
vary widely in their operation and features. 
So, "What defines a good modem or a bad (or 
maybe that's less good) modem?" you ask. 
This question had to be answered before I 
took on the already daunting job of reviewing 
the crowd of units that were submitted for 
this review. 

In previous modem articles it seems that it 
has never been considered, "Who uses mod-
ems, and what for?". This can obviously 
affect the method by which a modem is 
evaluated. 
There is the hoard of users, a great number 

of them students, who use a modem to log-on 
to public bulletin boards to swap software 
and messages. The requirements called for in 
a modem from such users can differ greatly to 
the professional market, who rely more heav-
ily on a fuss- free, highly streamlined system 
to say, provide remote communications to 
their company mainframe computing sys-
tem, receive and send inter-company elec-
tronic mail, etc. Then there is the humble (or 
not so humble) sysop (SYStem OPerator), 

who depends upon a highly automated, non-
temperamental set-up which can be left unat-
tended for long periods of time without prob-
lems. 

Evidently, these three basic groups of 
modem users all place different demands on 
a modem, and thus require different features 
and usage parameters than each other, 
although there would be some overlap. What 
the great body of modem reviews I've read in 
the past have done is neglected the profes-
sional and sysop groups, sifting through a 
pile of modems with the BBS user in mind. 
What I have attempted to do in evaluating the 
group of modems here is to consider all three 
of these groups and establish, in regard to 
each each modem, how the different types of 
users would view their features and failings 
and what they might find useful. 
When evaluating- dese modems I estab-

lished a few basic areas which differ enough 
to make a genuine distinction from one unit 
to the next. Firstly, the physical appearance of 
the modem, while perhaps being fairly 

important to the corporate user, may not be as 
important to a sysop or BBS user. The dimen-
sions of a particular modem might also lend 
themselves more to one application than 
another. 
On a software level, what the industry 

describes as "Hayes compatible" I found to 
vary markedly. What I found greatly enhances 
the operation and flexibility of a modem is an 
'extended' AT command set, which facili-
tates the implementation of some useful fea-
tures. Anyway, I will go through each modem, 
one at a time talk about their drawbacks, fea-
tures and what particular applications to 
which they might lend themselves. 

Nice Modem 4 
This modem has just been released and the 
additional features offered over and above 
previous models are also offered as an 
upgrade for existing Nice modem owners. 
The modem supports 300/300, 1200/75, 
1200/1200 and 2400/2400 bps operation ( i.e: 
it's a " 1-2-3-4" modem) plus the correspond-
ing Bell standards. Overall, in terms of 
appearance and presentation this is a very 
smart modem. Physically, although quite 
long, it doesn't stand very tall. However, this 
is where its meekness ends. 
The Nice Modem 4 supports the full AT 

command set as well as coming with a hoard 
of other AT commands which are both help-
ful and some, unique in the modem world. 
This was one of the few modems reviewed 
that had a constant bit rate interface between 
modem and computer. By using the ATBRX 
command the user can vary the speed, parity 
and numbers of stop bits and data bits of the 
two data interfaces ( i.e: the modem/computer 
and the modem/line links) independently of 
each other. IBM users will appreciate the use-
fulness of this command if using V.23 (1200/ 
75) mode due to the lack of a split rate data 
interface on the serial ports. 
Another notable feature of the Nice 

modem is the provision of ring-back security, 
where a list of names, passwords and tele-
phone numbers are stored in the modem's 
memory. When a caller rings up he/she is 
interrogated for their name and password 
and, if validated, is rung back at a pre-
arranged telephone number. This is a feature 
usually not supported by this end of the 
modem market but is supplied as standard 
with the Nice modem, making it suitable for 
high- security, dedicated use in either a cor-
porate or private installation. 
While being a very powerful unit, the Nice 

Modem 4 also lives up to its name, being aes-
thetically pleasing. It comes with a detailed, 
well set-out manual. (I dread to think what 
would happen if the "Hostile Computer Corn- I> 
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pany" produced a modem, the term "user 
friendly" would take on new depths!). While 
on the subject of user friendliness, the com-
mand set features a help-screen command 
(AT?) which displays a screen with all the 
acceptable AT commands and parameters. 
Two other help commands are also provided, 
ATD? and ATS?. These commands display 
the dialing sub-commands and the status of 
the S-registers respectively. Although these 
commands may seem trivial they prove to be 
very important when trouble shooting or 
when you're suffering from a lapse of mem-
ory. 

Sysops will find the Nice Modem 4 both 
reliable and easy to use for dedicated bulletin 
board use. As well as providing an extended 
Hayes command set and S-registers the man-
ual contains a whole section dedicated to 
suggested settings for the modem in a BBS 
application, providing many useful hints 
and tips. 
Also in the manual are many reference sec-

tions useful for initial setup and trouble 
shooting. These include an ASCII reference 
table, suggested RS-232 cabling instructions 
for many different computers including: IBM 
XT, IBM AT, most clones, Commodore C-64, 
Amigas, Atari ST series, Apple Ile, Macin-
tosh, Mac Plus, Apple IIc, Olivetti M24s, and 
most Amstrad brand computers: very com-
prehensive indeed! So what!, you might say. 
One thing which has never ceased to amaze 
me is the number of times either a hardware 
or software installation problem has not been 
able to be resolved due to a simple quirk com-
mon only to a particular range of computers. 
So with a Nice modem you are pretty well 
covered. 

One problem I noticed when setting up the 
Nice modem was the lack of labelling on the 
back panel of the modem. This would not 
have been a drawback because il is quite obvi-
ous (to me at least) which connector is the 
serial port and where you plug the power in. 
But, when it came to connecting the phone 
line this presented a problem. The phone 
line connector and the connector for a tele-
phone handset are the same and no distinc-
tion was made between them. However on 
further investigation I found out it didn't mat-
ter which was which. 
The appendices in the manual include 

detailed and easy to read information on file 
transfer protocols, serial communications 
and modem specifications. This makes the 
modem ideal for the inexperienced data com-
munications user. This, and the inclusion of 
V.23 mode (1200/75) make the modem useful 
for using on the host of dial-up information 
services operating in a Viatel-like (Videotext) 
format. (Great for business-people with 
stocks and shares using the Elders service, 
tax agents, the real estate world, etc). 

Equipment-wise the Nice Modem 4 was 
supplied with: the main unit, a telephone 
cable, 12 Vac plugpack power supply, man-
ual, reference card and an "Australian Bulle-
tin Board Directory". An RS-232 cable is the 
one thing lacking here, many of the other 
modems which I evaluated were supplied as 
standard with one. This is not a serious draw-
back, except for the computer or data comms 
virgin, where a serial cable probably would 

not be amongst his standard equipment. 
Being powered from an external supply 
means that no circuitry is needed to be 
devoted to providing the correct voltage 
inside the modem is needed, reducing size, 
and the dissipation of heat from the body of 
the modem. 
A reference card proves to be an extremely 

useful accessory. Once you're set-up, or for 
detailed re-configuration, the manual need 
not be consulted. This holds true for the BBS 
directory also, although out of date (July 
1987), it was well set-out and comprehen-
sive. 
Another feature of the Nice Modem which 

sets it apart from all of the others is the inclu-
sion of a hardware volume control. A poten-
tiometer accessed from the bottom panel per-
mits the modem's internal speaker volume to 
be varied, a much preferred method to using 
the conventional ATLx command. 

Netcomm's pocket modem - for the 
hacker who has everything? 

In summary, the Nice Modem 4 proved to 
be a unit of high standard, both in perfor-
mance and in operation. It has many features 
above and beyond what the modem industry 
has delivered in the past. It is reasonably 
priced for a software controlled modem with 
V.22bis capability. The Nice Modem 4 is also 
available with MNP error correction, allow-
ing all error checking to be done within the 
modem and not at the computer, saving time 
and trouble. 

It is definitely a modem suitable for either 
the experienced computer user looking for a 
full-featured, world-class modem, or the 
inexperienced computer user exploring the 
world of data communications and in the 
market for a powerful, yet easy to use tool. 
With Videotext operation, the modem also 
lends itself to semi-professional use on the 
plethora of Videotext compatible dial-up ser-
vices around. For the SYSOR this modem 
comes highly recommended, being reasona-
bly priced, having a reputation for being very 
reliable and with all the features necessary 
for a trouble- free, dependable installation. 

Netcomm Pocket Modem 
The perfect companion for the successful 
businessman with a mobile phone, who 
drives a BMW 735CSI, religiously eats lunch 
at the Berowra Waters Inn, belongs to a 
DINKY family (Double Income No Kids Yet), 
sports a Compaq 386 portable in his car and 

is dreadfully bored driving around the coun-
try-side: the Netcomm Pocket Modem! Seems 
ridiculous, a modem about the same size as a 
cigarette packet, battery operated and fully 
Hayes compatible, why on earth would any-
body need something that small? 

Well, with the growing number of mobile 
cellular phones and truly portable PC-com-
patible computers, the Pocket modem seems 
destined to become the status symbol of the 
late eighties. Or, maybe, for the serious sys-
tems hacker who, after numerous threats 
from the Federal Police is now in hiding, liv-
ing in a serviceman's duct in an underground 
railway tunnel somewhere underneath Syd-
ney, dutifully hacking his way into high-sec-
urity computer systems, and after the essen-
tial life-supporting commodities - a coffee 
pot, five boxes of disks, three boxes of system 
manuals and two folders of AEM back issues, 
doesn't have room for anything but the Pocket 
modem. 
That describes two potential users of the 

Netcomm pocket Modem, can anyone outline 
somebody else? Perhaps remote data acquisi-
tion and retrieval applications could fully 
exploit its size. 

Its seems that the world of modems has 
also become the slave of miniaturisation 
most other areas of technology have fallen to. 

Jokes aside, the Pocket Modem offers V.21, 
22, 23 and Bell 103 and 212A compatibility, 
pulse and tone dialling, auto- answer and 
auto-dialling functions. The premium pac-
kage is for IBMs and is supplied with a 
rechargable NiCad battery, a mains battery 
charger, a car cigarette lighter adaptor, plus 
the Netcomm program and Pop-up. The Poc-
ket Modem is also available in two other ver-
sions, targetted at owners of the Amiga and 
Commodore 64. These versions do not come 
with all the extras of the Premium, and sell 
for considerably less. 
The AT command set of the Pocket Modem 

lacks nothing, it has extended result codes, 
pulse or tone dialling and provides 10 S-
registers. It is of the same quality as the rest of 
the Netcomm range, quite well presented. 
However, the manual is not as easy to read as 
some other manuals I've seen. 
What did become apparent after using the 

Pocket Modem was that, while Netcomm has 
minimised the size of the modem, they have 
not diminished the quality in comparison 
with other entry level, software controlled 
modems. The unit is easier to set up than 
most, especially if being battery run - just 
plug-in the serial cable. 
There is but one LED indicator on the top 

panel of the modem. This is configurable as 
to what it indicates, either power on/off, or 
on-hook status of the phone line. 

Certainly, software controlled modems are 
getting smaller and smaller. Judging from the 
size of the Avtek Megamodem and the Bit 
Blitzers, this is becoming a more important 
consideration: why waste space? However, 
the Netcomm Pocket Modem certainly carves 
a new niche in the market place, being the 
size of a small power transformer, while hav-
ing all of the features of its larger brothers. 
What I hope we will see is that users will 
fully exploit the physical and operational 
features of the Pocket Modem, and others 
similar in size, opening up a range of applica-
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Top of the line— Netcomm's Trailblazer. It can rattle along at up 
to 18 000 bps, but only in one direction. 

tions where a modem would not have been 
considered in the past. 

The Trailblazer 
Many readers will probably have heard of the 
Netcomm Trailblazer already, having become 
something of a Superman in the marketplace. 
What has attracted the most attention about 
this modem is the ability to communicate in 
what is termed PEP mode (Packetised Ensem-
ble Protocol), which allows the modem to 
operate at speeds at up to 18 000 bps. How-
ever, what is rarely mentioned is that it only 
achieves this speed in one direction. In the 
other direction the Trailblazer only loafs 
along at 1200 bps, typically. 
What might redeem its high profile is the 

fact that the modem, while connected to the 
line, will analyse the phone line and deter-
mine the best speed at which to communi-
cate. The Trailblazer will determine such 
things as; the signal/noise ratio of the line, 
noise level, and general line quality. In PEP 
mode the Trailblazer will then break up its 

transmission data into frequencies best 
suited to the particular line conditions. In 
effect the 'Blazer uses up to 512 channels 
with separate carriers for each, based on the 
particular frequencies best suited to the tele-
phone line. 
Apart from the PEP mode, the Trailblazer 

is otherwise a fully functional, top quality 
Hayes-compatible ' 1234' type modem, pro-
viding operation at V.21, 22, 23 and V.22bis 
speeds. In comparison with other ' 1234' type 
modems, the Trailblazer performs well. It has 
the advantages of a constant speed interface 
and an AT-command set well endowed with 
a host of extra commands. Also, the 
Trailblazer supports 51 S-registers, allowing 
the user a high degree of control over the 
operation of the modem. Many of these regis-
ters are also devoted to holding statistical 
information about the telephone line, and 
the internal workings of the modem. 
A swag of extra equipment is supplied 

with the Trailblazer. Aside from the the main 
unit, which is comparable in size to a family-

sized jaffle maker, there was also a largish 
external power transformer and a line isola-
tion unit. 
The manual is up to Netcomm's usual stan-

dard. It is comprehensive and clearly set out. 
Explanations are given of the Trailblazers's 
unique functions and features. 

Overall, the Trailblazer is quite a good 
modem, obviously the high price pays for the 
technology to achieve the PEP mode and the 
inclusion of the sophisticated line analysis 
circuitry. However, I don't think the price is 
fully justified unless the modem can achieve 
up to 18 000 bps in BOTH directions. The 
lower speed reverse channel is a bit limiting, 
something of a compromise, in much the 
same way that the 75 bps back channel on 
V.23 ( 1200/75) can be limiting. 

Netcomm 1234SA 
Netcomm is a well known, well respected 
name in the marketplace, and they have a 
very wide range of data communication pro-
ducts. Just added to its Smartmodem series is 
the 1234SA, similar to its 1234A but provid-
ing synchronous as well as asynchronous 
serial communication. The 1234SA is not 
unlike the other modems in Netcomm's 
Smartmodem range in appearance. 
As the model number suggests, the 1234SA 

is capable of V.21, 22, 23, and V.22bis opera-
tion. In addition to the conventional row of 
indicating LEDs on the front panel the 
modem also has a series of switches. These 

— 

THE 'STANDARDS' JARGON 
In order that modems can 'talk' to one 
another, no matter where or by whom they 
are made, standards have been set down 
by an international engineering committee 
called the CCITT (it's a mnemonic for the 
title, which is in French). The standards are 
long, dry, complex documents describing 
the manner in which communications takes 
place. 
Certain tones and encoding methods are 
used for given data rates. The most com-
monly used data rates (in bits per second — 
bps), and the corresponding CCITT stan-
dards, are: 

300/300 bps — V.21 
1200/75 and 75/1200 bps — V.23 
1200/1200 bps — V.22 
2400/2400 bps — V.22bis 

Modems which featured V.21, V.22 and V.23 
operation first appeared on the market a 
few years ago and were quickly dubbed " 1-
2-3" modems. When modems offering V.21, 
V.22, V.23 and V.22bis appeared, they were 
dubbed " 1-2-3-4" modems. The logic is a 
little hairy, but you get the picture. 
The Bell Telephone company in North 

America established their own data com-
munications standards, known approp-
riately as the 'Bell standards'. While the 
same data rates are catered for, different 
tones are used. For communications with 
users in North America, or other areas 
using Bell standards, Bell 103 is for 300/ 
300 bps and Bell 212 for 1200/1200 bps 
communications. 

I> 

The Netcomm 1234SA— comes with useful software. 
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control operations like V.22bis or slower 
speed operation, originate/answer modes, 
asynchronous or synchronous communica-
tion, and data/talk modes. The rear panel of 
the modem also has a set of DIP switches for 
configuring some of the modem's other fea-
tures, such as toggling auto-answer, and tying 
certain RS-232 lines high or low. These can 
be very useful if the computer or software you 
are using expect to have, say, the DCD line 
always high, this can then be set by hardware 
easily and simply. One thing that stood out 
was the fact that thè indicators are hard to see 
unless you're looking more or less straight-on 
to the modem's front panel. 

In the software area, the 1234SA has an 
extended Hayes command set and extended 
S-registers, making it a well- rounded, useful 
package. Amongst the great number of BBSs, 
this particular model of the Netcomm range 
seems very popular. Indeed, it provides all of 
the speeds anybody could wish for at the 
moment, without using PEP modes, of 
course. 
The implementation of synchronous com-

munication on the serial port makes the Net-
comm 1234SA suitable for mainframe usage. 
This, and the feature of hardware switching 
on the front panel make the modem useful in 
specialised setups, where dedicated, long 
term usage is required. 
Included as standard equipment with all 

the Netcomm range are two software pac-
kages for IBM PCs and compatibles, "The 
Netcomm Program" and "Pop-Up". Although 
including terminal software with a modem is 
not unheard of, it is still by no means com-
mon. However, Netcomm go one further than 
this by not only including the Netcomm Prog-
ram, but also including Pop-Up, a useful 
desktop utility. 
On first appearances the Netcomm Prog-

ram appears to be a powerful, well-presented 
package. However, while it is powerful, it is 
not as easy, or as pleasing, to use as it could 
be. It does, however, solve the problem of ini-
tial communication software for the first-
time user. You know the old problem, get a 
modem home and fire it up to discover you 
have never bothered to investigate communi-
cations software for your computer, and the 
quickest, cheapest and easiest way to get ter-
minal software is to download it from a bulle-
tin board; but you need communication 
software to do this in the first place! 
Pop-up is similar in features to the many 

desktop programs which are designed to run 
in the background on an IBM-PC. It offers 
similar operation and features to Sidekick: a 
phonedialer, appointment system, desktop 
calculator, card filing system, etc. It is not an 
essential item, but certainly nice to have. 

In conclusion, the Netcomm 1234SA is cer-
tainly a well- presented, high class modem, 
having an extended Hayes command set and 
S-registers, while also providing two 
software packages for the IBM-PC user. This 
is exceptional value by any standard. It is 
definitely a modem to be considered by all 
facets of the modem marketplace, being espe-
cially suitable for the up and coming sysop, 
or the BBS user with more pocket money 
than most. Corporate use is also well catered 
for with the 1234SA as its appearance, and 
fuss-free operation lend itself well to the 

A brace of Bit Blitzers! The 12E ( bottom) and 123E. Hot 
contenders at the "entry level". 

demands of business use. 

The BIT Blitzer 12E & 123E 
modems 

No doubt many of you will have seen the Bit 
Blitzer modems advertised around the place, 
Dick Smith are selling them, along with Mike 
Boorne Electronics (the importer and dis-
tributor) and a host of other outlets. The Blit-
zers are about the size of a slimline 5.25" disk 
drive and are powered from an external plug-
pack power supply. Two models are currently 
available in the 'range' — the 12E and the 
123E, providing V.21, V.22 and V.21/22/23 
operation, respectively. 
What first struck me about the 12E was that 

it lacked some of the standard AT com-
mands, such as AT&W, AT&F, etc. Most of the 
commands which allow you to alter the oper-
ation of the serial port were missing, along 
with some other standard commands. This 
was partially compensated for by a set of DIP 
switches in the bottom panel of the modem, 
which perform some of the operations lack-
ing in the software. 
Otherwise, the Bit Blitzer 12E is certainly a 

good, reliable modem for the money-con-
scious user. It is quite suitable for the unin-
itiated BBS user on a low budget. 
The Bit Blitzer 123E makes up for the lack 

of software commands in the 12E, while also 
adding 1200/75 bps operation. Both of the 
modems in the Blitzer range are easy to 
install and operate, providing the user with a 
trouble- free, no frills communications set-
up. 
Their size also distinguishes them, as they 

are quite small (the Avtek Megamodem and 
the Netcomm Pocket Modem being the only 
ones smaller). Also, I noticed, the two Blit-
zers don't run as hot as other modems when 
used over an extended period of time. The 
123E would be ideal for sysops with a 
chronic lack of money. The 123E responds to 
DTR control probably a bit better then most 
other modems, lending itself well to the 
demands of BBS software such as the Opus 

and Fido packages. 
The lack of non-volatile RAM in the 12E 

could prove to be a serious drawback to some 
users, while the low price might override this 
consideration for the BBS user. Many fea-
tures in the 123E would attract BBS users, 
sysops and corporate users alike. The 
implementation of V.23 operation, and com-
plete DTR control make it a viable option for 
business people using the range of Viatel 
compatible dial-up services around the 
place. 
The manuals are of the plain and simple 

variety, but are written in clear language — no 
"Chinglish" here. 

Dataplex DPX-224 
On first appearances, the Dataplex-224 
modem looks like a heavy, highly specialised 
data product. Well, after investigation, this 
holds certainly true. It's housed in a heavy 
gauge pressed metal casing, definitely plac-
ing it in the heavy-weight/hard-duty categ-
ory. It is mains powered, with the power 
switch located on the front of the modem. 
Also on the front panel are six push-button 
switches and six LEDs. Speeds provided for 
include; CCITT — V.21, V.22, V.22bis, V.23 and 
Bell Standards 212A, 202S and 103. Syn-
chronous and asynchronous serial communi-
cation is possible, making it useful for main-
frame system applications. 
Also offered by the DPX-224 is an extended 

and enhanced AT command set, eight stored, 
non-volatile configurations, MNP error-cor-
rection, security ring back, constant speed 
data interface and multiple help screens and 
interrogation. The Dataplex modem was 
supplied with an RS-232 cable for connect-
ing the computer and the modem, making for 
a complete, plug-in-and-go installation. The 
modem supports an amazing number of AT-
type commands above and beyond the con-
ventional command set. 

Initial set-up was relatively trouble-free, 
although the actual use of the buttons on the 
front panel was confusing, being labelled; 

22 — Australian Electronics Monthly — Mar. 1988 



The Dataplex modem was the " parent" of Telecom's. Sort of 
your tough "four wheel drive" unit with plenty of features. 

"LLB, NORM, RDL, ST, 4, 2, 1, SET  
After consulting the manual I was none the 
wiser, although it did explain that these were 
used to access stored number dialling, 
remote/local loopback testing and different 
dialling modes, so I put them on the " Later 
on, if I'm interested list". The manual con-
tains detailed information on installation 
and configuration, where necessary explain-
ing the serial interface connections and 
hardware/software configurations. After 
further reading the manual, is definatily not 
one to be tackled by the first-time modem 
user without some background reading first. 
While the documentation is detailed and 
well set-out, it doesn't make for "bedtime 
reading" like many manuals I have read. 
Above and beyond the accepted standard 

AT commands and conventional extended 
commands, the Dataplex still has a lot to 
offer. The modem has extensive self-testing, 
and quite a number of commands to change 
the operation of other features in the modem, 
such as dialling and communication 
parameters. For special circumstances the 
AT*R command will send the modem into 
remote configuration mode, enabling a 
remote user to configure and operate the 
modem as if he or she were right there with 
the modem in command mode. 
The modem also provides for full baud rate 

masking, allowing the modem to be set up for 
highly specialised communication modes. 
Fifty-odd S-registers are utilised for setting-
up the modem and storing important opera-
tion information. A set of registers are set in 
"bit-mapped" mode. This means that the 
registers are configured by either setting or 
not setting different bits in each. i.e: setting 
them to either a 1 or a 0. This method of set-
ting up the registers is useful for quick re-con-
figuring and is good for un-manned, software 
controlled applications. 
Another convenient feature is the Fastdial 

command (AT&Q1) which allows the user to 
dial telephone numbers without continually 
having to input the ATDx prefix. Thus, after 
entering AT&Q1 you are left with a "Please 
enter telephone number:-" prompt and all 
that need be done is enter the telephone num-
bers you wish to dial. This is useful for trying 
a list of numbers, usually infrequently cal-
led, which are not stored in your autodialling 
software. 

I have described only some of the more 
unusual operation features here. The Datap-
lex DPX-224 is indisputably a full- featured, 
very powerful data communications tool. It is 
probably more suited to commercial or pro-
fessional use, rather than for the BBS user. In 
terms of a BBS, it would be better suited to a 
highly specialised dial-up for a club or corpo-
rate body, and not for the garden variety bul-
letin board service. 

In finishing, I should point out that the 
extra commands I mentioned are by no 
means exhaustive. Other than the conven-
tional ATxnn and AT&xnn commands the 
modem also has a full suite of AT*xnn and 
ATxxx type commands. 

Telecom TEL-424 
The Telecom TEL-424 is a "badge-
engineered" modem, being the same 
hardware and software product as the Datap-
lex DPX-224. Unfortunately, this was only 
apparent after both of them had been 
received for review, and came as quite a sur-
prise. If I had have known I would have been 
saved quite a deal of trouble because getting a 
modem out of Telecom is like trying to 
extend your overdraft with your bank man-
ager, in other words DAMN NEAR IMPOSSI-
BLE! It can be done, but it takes persistence. 
As I have already described the Dataplex 

modem I won't go into the operation or fea-

tures of the Telecom model as they are the 
same. However, the TEL-424 is packaged not 
only with the necessary serial data cable but 
with communications software for the IBM 
and compatibles. Supplied with the modem 
is Supercom, fast becoming an almost indus-
try-standard package with many third party 
arrangements with large corporations around 
Australia. 

Including communications software with 
their product is a smart move by Telecom, 
adding strength to an already feature-packed 
product. It gives the IBM user a complete pac-
kage, available from one source, something 
unusually sensible for the computer industry 
(and Telecom for that matter!). Full marks, 
here. 
Also supplied with the modem is a stan-

dard telephone double adaptor. What with 
the software, the interface cabling and tele-
phone double adaptor, it really is a plug-in-
and-go product. 

Avtek Megamodem 12/123 
Avtek submitted one of the smallest modems 
in its class. It has a sleek black case, and cer-
tainly competes well, both in appearance 
and performance, with other modems far 
above its price range, offering a Hayes com-
patible command set. Two models of the 
newly released Megamodem are available, 
the 12 and the 123. As is now conventional 
with modem naming the " 12" is capable of 
300/300 and 1200/1200 bps operation, while 
the " 123" adds 1200/75 bps (V.23) operation. 
The manual for the Megamodem is actu-

ally larger than the unit itself! It is well set 
out and contains a great amount of informa-
tion for the uninitiated user, discussing vari-
ous methods of data communications, 
including many of the unique terms often 
used. Also in the manual are summaries of 
the various AT commands, and S-registers. 
Appearance-wise, the modem has the 

'usual' array of lights along the front, indicat-
ing data receive, transmit, power on, carrier 
detect, etc, etc. In operation, the modem is 
easy to set-up and use, providing a full-Hayes 
compatible command set, with extended 
result codes if desired. 

It is amazing how Avtek crammed all the 
features of a fully Hayes compatible modem 
into the unbelievably small case, ending up 

This modem is from Telecom - the Tel 424. It comes with 
everything you need to plug-in-and-go and is targetted to PC 
users. 
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Avtek's Megamodem 123 — low-priced "entry-level" unit, but 
sports all the required "smarts". Aussie made, but no "average 
technology" here. 

considerably smaller than a 5 1/4" disk drive. 
The review unit was supplied with a phone 
cord, (telephone double adaptor fitted to the 
end), plug-pack power supply and RS-232 
cable, providing all the hardware necessary 
to get going. 
The Megamodem has many features which 

make it suitable for a range of applications. It 
is relatively cheap, making it suitable for up-
and-coming BBS users with a small budget to 
consider, or for other applications where 
space is at a premium and its size makes it 
ideal. Also, sysops with a small budget, as 
most do have, would be attracted to the Avtek 
modem. It offers full Hayes compatibility 
with no fancy, or unnecessary extra features 
at a very reasonable price. 

Overall, the Avtek Megamodem 12/123 
compares favourably with the other modems 
submitted for review, being easier to set up 
than most, and being small in size but not 
lacking in features. It provides a base level 
modem with V.22 capability, very cheaply. 
The Megamodem is certainly a consideration 
for the money conscious BBS user or sysop. 

Pulsar SAM modem 
For some unknown reason, Pulsar dubbed 
their rather unattractive black box 'SAM'. 
While the appearance of the SAM modem is 

not wonderful, it offers some very good fea-
tures and is wholly Australian technology. 
The SAM modem supports V.21, 22 and 23 
operation with auto- answer, security ring-
back, a full AT command set and extended S-

standard modem usage. The manual is a little 
on the large side, and while not the most well 
written document, still covers all the features 
and operation of the modem. However, the 
manual supplied with the review unit was 
lacking appendices D through R, containing 
some important information. A complete 
manual, however, would provide detailed 
installation instructions for IBM-PCs, NEC 
APCIlls, Amigas, Apple Ils, and TurboDOS 
support. Viatel instructions are also provided 
for the IBM and APPLE computers. Accord-
ing to the manual, software is available from 
Pulsar to support Viatel operation. 
The SAM modem is 240 Vac powered and 

comes with a serial cable, manual and tele-
phone cord. A set of DIP switches on the rear 
panel control baud rate masking, RS-232 sig-
nal switching and result code selection. 
One interesting feature of the SAM is the 

use of only a single dual-colour LED indi-
cator for showing originate or answer mode. 
A potentiometer volume control adjustment 
is used in the SAM modem, just like the Nice 
Modem 4, a good feature to look for. In use, it 
proved straightforward and reliable. One 
thing it had over many others, was good, 
bright indicators that could be viewed from a 

PRICE TABLE 
Modem 
Netcomm Pocket Modem 

Tax Paid Ex-Tax Comments 

— IBM $675 $590 
— C64/128 $499 — 
— Amiga $499 — 
Netcomm 1234SA $1499 $1315 
Netcomm Trailblazer $3468 $2990 
Dataplex 224 $1399 $1154 
Data Bridge 2400 $995 $845 
Schmidt 123AT $650 $560 
Pulsar SAM Modem $649 $560 
Nice Modem 4 $1099 $1051 
Bit Blitzer 12E $399 $349 
Bit Blitzer 123E $499 $449 
Telecom TEL-424 $1390 $1320 
Avtek Megamodem 123 $449 

rrp $ 1189, $ 1095 ex-tax. 

$120 p.a. maintenance 

registers. 

In operation, the Pulsar SAM modem obvi-
ously lends itself to dedicated, security-con-
scious users, while also probably suitable for 

Meet SAM, wholly Australian designed, made and supported 
by Pulsar Electronics in Melbourne. 

range of angles. 
All in all the Pulsar SAM modem is a reli-

able Australian product, holding its own in 
the software controlled modem market. 
Apart from its physical appearance and size, 
the SAM modem is of the same quality as 
other entry level Hayes compatible modems 
in the market-place. The security dial- back 
feature, and hardware or software controlled 
baud rate masking are features that suit the 
modem well to a dedicated, security dial-up 
service or for a security conscious company, 
requiring after-hours data transfer. 

Schmidt 123AT 
The Schmidt 123AT was one of the more aes-
thetically pleasing modems sent in for 
review. It is 240 Vac powered, and is supplied 
with the power and telephone cords already 
attached permanently to the main unit. On 
the front panel are seven LED indicators, 
recessed behind a clear cut-out with the 
mnemonic of the signal it is indicating adja-
cent, making for a refreshing change from 
most of the other modems I have seen. Indi-
cators show the status of data Txd/Rxd, Ring r> 
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MEGAMODEMS 12/123 
The Avtek Megamodems provide Australia's best value commu-
nications products, with a range of fully automatic, autodialling 
modems. Megamodems are suitable for data transfer from 
personal computers, terminals, mainframes and mini host com-
puters and for all videotex services such as Viatel. The use of the 
latest technology has enabled us to make the Megamodem 
more compact and reliable than any other modem. Price is very 
competitive and reflects efficiencies incorporated in the design. 
The Megamodems are locally designed and built. Service, 
support and specialist R&D for the Megamodem range is all 
based in Australia. Available either as a standalone RS232 model 
or as a plug In 1/2 card for IBM PCs and compatibles. The 
Megamodem range of modems are Telecom authorised. 

Automatic Dial, Answer, and Disconnect: The Mega-
modems will automatically answer an Incoming call and 
connect the computer to the line. When originating a call it will 
then dial out the required number and auto-connect to the 
computer at the other end. It will then "hang-up" at the end of a 
communications session. Both pulse and tone dialling are 
supported. The modem is compatible with new Telecom 
exchanges and modern PABXs and can handle high speed tone 

dialling. 

Fully Hayes AT Smartrnodem Compatible: The Mega-
modems are industry standard "HAYES SMARTMODEM "compat-
ible which means they can take advantage of all the communi-
cations facilities of packages such as Crosstalk, Open Access, 
Symphony and Multicom. All communications parameters such 
as baud rate, parity and number of stop bits are set up auto-
matically by the software and the Megamodem. Using appropri-
ate software data can be sent and received while the Mega-
modem is unattended. 

COMMUNIC ATIONS 

SEE 
US 
AT 

DARLING HARBOUR SYDNEY 20-23 MARCH 1988 

LEADERS IN MODEM COMMUNICATIONS 

Don't buy imported - 
unsupported 

The Avtek advantage - 

Australian designed 

Australian manufactured 

Australian supported 

Specifications 
Data Standards 

Data Rates 

CCITTV21, Bell 103, CCITT V22 
Bell 212. (123 model only CCITT 

V23) 
300/300,1200/1200 
(123 model only 1200/75, 75/ 

1200) 

BUY DIRECT FROM THE MANUFACTURER 

Mode112& PC12 
$375 hetax 
Model 123& PC123 
$449 kictax 

/  

AfTEK 
PO Box 651 Lane Cove 2066 
Telephone (02) 427 2177 
Facsimile (02) 428 2995 
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wouldn't be a serious consideration for the 
BBS user or sysop. 

4uummumimmiiiiiiiii=111•1111111111MF, 

Auto Mar ual 3- speed 1200 BPS Modem 

Control Status Dati, 

OMB 1111.11111111111111 1111111111111 

A solid performer- the Schmidt 123AT. It looks "no frills", but 
don't judge this book by its cover. 

status, On Hook, Carrier Detect, DTR (data 
terminal ready) and CTS (clear to send) on 
the serial interface. 
On first powering up the modem, and try-

ing to use it, it seemed to not respond to any 
commands. On further investigation a set of 
DIP switches needed to be set in the base, 
before either the speaker would work or 
result codes would be sent by the modem. 
After these were set correctly however, the 
modem held its own against other ' 123' type 
modems in its class. A standard set of AT 
commands is supported by the modem, 
along with the regular S-registers for altering 
modem operation. The modem is also capa-
ble of accepting synchronous or asynchron-
ous data through the serial interface. 
The Schmidt manual isn't very well writ-

ten or clear at all, both in its explanations 
and set-out. 
While the Schmidt 123AT has nothing 

exceptional to report about its operation, it is 
still a well-priced, auto-dial, auto-answer 
Hayes compatible modem, probably good for 
dedicated corporate usage in a dial-up set-
up, or even for the committed BBS user. Over-
all, the Schmidt modem is a well engineered, 
reliable modem which would adequately 
support a garden variety BBS operation, or 
suit daily use accessing the vast field of dial-
up data services. 

Data Bridge DSP-2400 
The DSP-2400 Data Bridge modem, on first 
inspection, is quite ugly, notwithstanding 
the Australian Design Award sticker that 
came with it. It has a steeply raked-back front 
panel sporting an extensive line of indi-
cators. The manual supplied was a prelimi-
nary copy only, and consisted of a com-
prehensive, although un-entertaining, pile of 
stapled together sheets. 
The modem supports 1200 and 2400 bps 

operation, although other ' 123' and ' 1234' 
type models are available. Synchronous and 
asynchronous data on the serial port is also 
possible. 
On first using the modem it didn't reply to 

commands with the usual "OK" and the 
speaker, if there is one, was not working, even 
after issuing an ATM3 command. A set of DIP 

switches on the rear panel didn't have any 
labels on them and I couldn't find anything in 
the manual about them. 
The raked front panel allows you to see the 

indicators quite readily, which is convenient 
if you place the unit on a desk, particularly so 
if you sit a phone on top of it. 
An extended set of AT commands are sup-

ported, although only a few extra commands 
are supplied. The DSP-2400 has the ability to 
store a set of telephone numbers in its inter-
nal directory, also the modem supports two 
help screens for the status of the S-registers 
and stored telephone numbers. Extensive 
self-testing can also be invoked through 
software. 
Apart from these features, the Data Bridge 

modem is otherwise reliable, doesn't run hot 
over a long period of time and would do well 
in a dedicated set-up, especially on a main-
frame computer. The Data Bridge probably 

The Data Bridge DSP2400. A bit different... 

Conclusion 
What stands out the most about all these 
modems, is not their similarities, but their 
differences! If you're in the market for a 
modem, at whatever cost or level of features 
you're looking at, there's probably a modem 
here worth considering. It's a matter of 
"horses for courses", and it's the differences 
that become the deciding factor. 

Review units kindly supplied by: 

Schmidt 123AT, Data Bridge 2400, 
Dataplez 224: Rosser Communications, 
Suite 4, 1051 Pacific Highway, Pymble 2073 
NSW (02)449 8233. 

Trailblazer, Netcomm Pocket Modem, 
Netcomm 1234SA: Netcomm Australia, PO 
Box 284, Pymble 2073 NSW (02)888 5533. 

Bit Blitzer BBM12E, BBM123E: Mike Boorne 
Electronics, Suite 3, 61A Hill St, Roseville 
2096 NSW (02)46 3014 and Microbee 
Systems, IA Pattison Ave, Waitara 2077 NSW 
(02)487-2711. 

Pulsar SAM Modem: Pulsar Electronics, 
Catalina Drive, Tullamarine 3043 VIC 
(03)330 2555. 

Avtek Megamodem /23: Avtek Electronics, 
PO Box 651, Lane Cove 2066 NSW (02)427 
2177. 

Nice Modem 4: Nice Computer Company of 
Australia, Unit 112/396 Scarborough Beach 
Road, Osborne Park 6017 WA (09)242 2422. 

Telecom TEL-424: Telecom Data Sales, 13 
Floor, 157 Liverpool St, Sydney 2000 NSW 
(02)267 6767. 
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HAVE YOU MISSED OUT, BACK ISSUES • $4.00 ea. Inc postage 

JULY 1986 
Satellite FAX Decoder ( 3503) 
Code-to-Speech Synth. (4505) 
1 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 

SEPTEMBER 1986 
Super Simple Modem (4605) 
Three-Chime Doorbell ( 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 

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 

NOVEMBER 1986 
Pink/White Noise Gen. ( 2501) 
Electric Fence, Part 2 (9502) 
EFG7515 Modem IC Data Sheet 
Guitar Equaliser 

DECEMBER 1986 
Rapid NiCad Charger (9503) 
Slave Strobe (9504) 
Computer Freq. Counter I/Face 
70 cm All-Mode Booster Amp 
Modular Analogue Music Synth., Pt 2 
VZ Memory Mapping 
Electronic Barometer 

JANUARY 1987 
Workhorse Power Amp (6506) 
Data Status/Logic Probe (2502) 
RF Millivolt Meter, Part 1 (2505) 
Mikes on Stage, Part 1 
Modular Analogue Music Synth., Pt 3 
Technology 8,r the America's Cup 
IR Remote Switch 
Filtering a Computer Connector 

HOW TO ORDER: 
By mail: just drop us a line and 
ask for the issue(s) you want. 
We take Bankcard, Mastercard 
and Visa, cheque or money 
order. 
AEM BACK ISSUES 
PO Box 507, Wahroonga 2076 

GOS-522 
20 MHz DUAL-TRACE 
OSCILLOSCOPE 

mi--9 

- — 
• . . WITH ALTERNATE 
TRIGGERING  
SENSITIVITY 
  5 mV/div. — 5 V/div. 
1 mV/div. — 1 V/div. using 5x mag. 

ex. tax 
(no probes). 

* PROBES ALSO AVAILABLE. 
$755.00 

ARISTA MM5 AUDIO 
MIXER 
WAS 
S199 

NOW 
$169 
• MIC. INPUT WITH TALK OVER 
• 2 PHONO INPUTS • 2 LINE INPUTS 
• TONE CONTROLS 

. — — 
• 

PORTASOL "PROFESSIONAL" 
BUTANE GAS IRON KIT 
• ADJUSTABLE UP TO 400°C 
• EQUIVALENT TO 10-60 \errs 
• 90 MINS CONTINUOUS USE (APPROX.) 

COMPLETE WITH . .. BLOWTORCH . . . HOT 
BLOW. . . HOT KNIFE AND 2.4 mm SOLDERING 
TIP. 

Only $79.50! 

SPARE TIPS AVAILABLE - S13.50 
PORTASOL STANDARD 
SOLDERING IRON 

ONLY 
$39.95 

3-WAY MINI SPEAKER 
SYSTEM — MS501 
• 20 WATTS RMS 
• 80 Hz — 18 kHz 
• 8 OHMS 

"UNBELIEVABLE SOUND" 

NOW $67.95 PER PAIR 30% OFF! 

Sakata dot matrix printers 
SP-5500 
• 180cps drab mode • 36cps letter quality • Adjustable tractor and friction 
feed • IBM graphics or epson compatible 

SP-1200 
• 120cps draft mode • 80 char carriage width • 
• 9-wire print head 

'made in Japan' 

Tractor and friction feed 

• 12 Month Warranty. 

NOW 
WAS S775.00 S699.00 

NOW 
SAVE S100 S399.00 

IBM PRINTER CABLE 
• 1.75 MTR LONG 
• CENTRONICS TO 25-PIN RS232 

STILL $15.00 

COURTESY LIGHT $14.95 
DELAY • 13-17 SECONDS 
DELAY • 12 VOLT POS. OR NEG. 
GRND MUM 

Mains Muffler 
• Over voltage protection, filtering out noise 

and spikes. 2-outlet 4 outlet 
$147.50 $245.00 

"AA" NICADS 500 mAh 
• MADE IN JAPAN 
• TOP QUALITY BARGAIN! $2.95 

CD PLAYER ADAPTER 
• CD MATCHER ALLOWS DUAL I 
AUX. INPUT FROM ONE • VARIABLE 
GAIN SETTING ON ONE INPUT $32.95 

M I ELECTRONICS PTY LTD. 
129 YORK STREET SYDNEY 2000 PH: (02) 267 1385 

DAVID REID 
BUSINESS HOURS 
MON.-FRI. 8.30-5.30 
THURS. 8.30-7.00 
SAT. 9.00-12.30 

vts4 rin:=1 • -1 

mail Orders welcome: 
PO Box 0103 Sydney 2000 
$1 — $25: $3.00 P&P; $26 & over: $6.00 P&P 
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The "Supermicro" 
computer project 

Roy Hill 

Now we get down to the exciting bits! - checking it out and powering it 
up for the first time. No special tools are required, other than a 
multimeter and a 5 V power supply. 

RIGHT, you might be "champing at the bit", but take it step by 
step and you'll get the project going much more quickly and 
with fewer mishaps. Please remember that you are going to be 
dealing with CMOS chips — don't touch the pins of these 
chips (pick them up by the ends of the package gripped bet-
ween your thumb and forefinger) and ensure that you have 
grounded yourself (against the metal case of a power supply 
is one good way), prior to handling any of these components. 
You will also need a multimeter, some test leads and flying 
leads (with probe clips on the end), IC inserters and extrac-
tors etc. Also, if at any time none of the signals described 
below is present, please recheck your soldering to ensure that 
pins have not been missed and that solder bridges have not 
been created in the soldering process. 
You are going to need a multimeter and a temporary 5 V 

power supply. If you don't have a multimeter, you'll have to 
buy one, won't you! If you have, or buy, an analogue (meter 
type) multimeter, it should have a sensitivity specification of 
at least 20 000 ohms/volt. Your power supply should be regu-
lated and be able to deliver around 200-300 mA. 

STEP 1. Place the board in the orientation used for construc-
tion — that is, with the overlay diagram in reading position 
and the edge connector fingers in the bottom right-hand 
corner. The first important aspect of the testing is the location 
and memorisation of the power supply connector. 
This connector is labelled P8 and is located at the bottom 

far right-hand side of the board. The positive supply bus (i.e: 
+5 volts) almost completely circumnavigates the board on 
the overlay side (the top of the board — the component side) 
and the bottom two pins of P8 are connected to this positive 
supply. The third pin from the bottom is reserved for a —5 volt 
supply to be added at a later date and the very top pin is the 
ground pin. Note that the ground bus also almost completely 
circumnavigates the board on the solder side. 
A link will be temporarily required on the far left-hand two 

pins of P1 (at the top LHS of the board). This link will be a 
permanent link for those persons wishing to use this board 
outside an IBM. The testing procedure will not work if this 
link is omitted (the board won't work either). The break in the 
ground track has been deliberately created to prevent earth 
loops, which would produce undesired noise in the A/D por-
tion of the board. 

STEP 2. We are now going to check the power supply lines to 
all of the ICs to ensure that there are no open or short circuits 
to the chips. Switch your multimeter to the resistance (ohms) 
range and select the lowest range. Switch on the meter and 
short out the two leads to check that the meter is operating 
correctly. Adjust the "set Ohms" control to zero the needle if 

Part 3 

you have an analogue meter. Connect the black lead of the 
meter to the ground pin (the top one) of P8. Place the red 
probe on the ground pins of each of the chips in turn and 
check for continuity. For normal 14, 16, 20 and 28 pin ICs, the 
ground pins are 7, 8, 10 and 14, respectively. 
Note that the TL497 (IC28) has pins 4,5 and 8 all connected 

to ground. IC41 (the LM386) has pins 2 and 4 connected to 
ground. The AD7569 (IC37) has pins 1, 3, 10 and 18 con-
nected to ground. The MAX232 chip (IC40) has pin 15 as its 
ground. 

The NC4016 has multiple ground connections, eight of 
these in total. The four internal corner pins are all ground. 
The other four pins are located in the centre of each of the 
four edges of the internal grid. If there is any doubt, refer to 
the circuit diagram. Note that the index pin (the only one by 
itself — location 121) is on the bottom LHS of the board. 
Now to check the positive (+ 5 V) supply. Connect the red 

probe to either of the bottom two pins of P8 and check each of 
the IC sockets. For the conventional chips, the positive sup-
ply pins are diagonally opposite the ground pins. The 
MAX232 (IC40) has pin 16 as its positive supply. The TL497 
(IC28) has pin 14 as its positive supply and the LM386 (1C41) 
has pin 6 as its positive supply. The AD7569 (IC37) has pins 
4, 5 and 20 connected to + 5 V. The NC4016 has four positive 
supply pins. These are in the middle row of each of the four 
edges of the socket, adjacent to the four corresponding 
ground pins. Once again, if there is any doubt, refer to the 
supplied circuit diagram of the NC4016. 
You must check each of the above signals. Once the Novix 

has been installed in its socket, it is nearly impossible to 
remove it without damage (unless you have access to the the 
special extractor tool required). 
Now check the 4-5 V bus to ground, using the highest resis-

tance range on your multimeter. It should measure greater 
than 100 kohms. 

STEP 3. Now to check the clock circuit. At this stage it 
becomes necessary to start inserting ICs into their sockets. 
Start with IC20 — remember that this part is a 74HCO2. Pin 1 is 
towards the top LHS of the board. Now install ICs 25 and 26. 
Both of these chips must be 74HC4040 parts. Once again, pin 
1 of each of these chips is towards the top LHS of the board. 
Connect the black lead of the multimeter to a suitable 

ground point (the negative pin of J6 is ideal) and connect the 
power. Set the meter to an appropriate range to measure 0-5 
volts dc. 

Place the red lead of the meter on pin 1 of IC25. The needle 
should oscillate between 25% and 75% of the supply at a rate 
of about 1 Hz. Pin 15 of the same IC should oscillate at twice 
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the frequency. So far — congratulations. If the clock circuit 
doesn't work, a detailed visual inspection (check soldering, 
IC orientation, passive components, etc.) is necessary. If you 
have access to a CRO, check that the crystal is oscillating and 
check the lines from the the crystal to each of IC25 and IC26. 

REMOVE THE POWER SUPPLY. 

We now have to add some additional ICs. Insert ICs 19, 21, 
24, 27 and 39. Install the shorting lug for SW2 in the RHS pos-
ition. Please remember that IC21 must be a Fairchild compo-
nent. It's easy to tell Fairchild components — one can rarely 
read the writing clearly! 

Re-apply the power to the board and check IC21. Pins 15, 16 
and 19 of this chip should fire up in the high state (+ 5 volts). 
To test the remainder of the clock circuit, it will be necessary 
to remove the power and to test IC24. If you have a clip that 
fits over the top of 14 pin ICs, use that. Otherwise you'll have 
to remove IC24 from its socket and bend pin 9 slightly out-
wards. PLEASE BE CAREFUL. 

Re-insert IC24 into its socket and connect a jumper from a 
ground location (e.g: the negative lead of J6) to pin 9 of IC24. 
This forces IC24 to provide the lowest clock speed. Remove 
IC21 from its socket, re-apply the power and read pin 5 of 
IC24, which will be the 1 Hz oscillation that we previously 
obtained on pin 1 of IC25. Also check pin 1 of IC25. 
The next position that we find this signal is pin 3 of IC27 (a 

74HC4017). This signal should be half the frequency of the 
previous signal (i.e. approximately 0.5 Hz). The next point to 
trace this signal to is through IC19 (a Schmidtt trigger). This 
is inverted twice to provide a clean inverted and non-
inverted (and buffered) clock signal for the remainder of the 
board. SW2 selects the inverted/non- inverted clock signal 
for the board. Check this signal at pin 20 of ICs 11, 12, 13 and 
14. These are the RAM chips which act as the Data and 
Return stacks. The final pin to trace this signal to is pin 6 of 
the NC4016 

This completes testing of the clock circuit. Remove the 
power, and remove IC24, straighten the pin and replace it in 
its socket. Replace IC21 as well. 

STEP 4. Connect the RESET line to )2, using the momentary 
contact, N/O (normally open) switch. Install the shorting lug 
on J1 in the upper position. Place the red lead of the multime-
ter on pin 12 of IC19, press the reset button (only for a 
moment) and observe the meter. It should start high, go low 
when pressed and then return high. Check pin 8 of the 
NC4016 as well. This is the reset line for the Novix and should 
follow the above transition. 

STEP 5. Well, here we go — switch off the power and remove 
all the multimeter leads. Insert the remainder of the ICs, with 
the exception of IC28 (the TL497) and IC37 (the AD7569). 
Check to make sure that you don't bend over any of the pins of 
the ICs as you insert them into their sockets. It's best to 
straighten the pins against a flat, conductive surface, prior to 
attempting to insert the ICs into their sockets. 
When inserting the EPROMs into their sockets, the EPROM 

marked "HI" goes into IC35 and the one marked "LO" into 
IC34. Remember to check the orientation of all of the ICs as 
you insert them. Note particularly that ICs 11 and 12 are 
inserted in the opposite direction to the remainder of the 
RAM/EPROM chips. 

The NC4016 will require a moderate amount of force to seat 
correctly. Ensure that the force is evenly distributed over the 
chip, as too much force on one point may break the ceramic. 
Do not exert any pressure on the centre of the chip where 
there are no pins. Confine the pressure to the edges of the 
NC4016. Perhaps the easiest way to remove the Novix (if it 
should become necessary) is to use two small, broad- bladed 
screwdrivers on opposite corners on the same side of the 
chip, and, rather than levering up, a gentle twist of the blades 
will move the chip up. Repeat on the opposite side of the 
chip and this should lift the Novix sufficiently for easy 
removal. 
The kit will be supplied with 6264 static RAMs and the 

shorting lugs for J4 and J5 must be installed in the upper pos-
ition. If you have a few fast 43256 chips lying around, you are 
welcome to use them, of course. Just remember to change the 
position of the shorting lugs. 

STEP 6. Re-apply the power to the board and watch the LED 
carefully. It should blink rapidly with about a 70% duty 
cycle. The blinking will stop after about two to three seconds, 
indicating that the Novix is up and running and ready to com-
mence operation via the serial port. The LED should also 
blink once only on each depression of the reset button. 
Now we can connect the RS232 line to the Maestro Super-

Computer. This is done using P7. Pin 1 (on the far LHS of the 
board) is TxD (marked "OUT" on the overlay). Pin 2 is RxD 
(marked "IN") and pins 3 and 4 are ground. Next month's arti-
cle will extend this, describing how your SuperComputer 
can be up and running with your selected computer/termi-

If you have FAITHFULLY followed all of the steps as out-

lined above and your Maestro board DOES NOT WORK, do 
not despair. Return the board to Maestro and include a 
cheque or money order for $30 (you must pay the forwarding 
agent/courier). Maestro will determine the cause of the prob-
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lem and advise its solution. Obviously, they are unable to 
effect the actual repair for this figure — that will be up to the 
individual. 

The next exciting step! 

In the next part, we take you through the steps of hooking- up 
the SuperComputer to a serial terminal and getting it run-
ning. Now read through the remaining documentation. 

CIRCUIT DESCRIPTION 

The circuit is most easily understood, like most complex 
things, by breaking it up into several sections or areas and tak-
ing them piece by by piece. So, let us start at the "core", the 
NC4016 Novix microprocessor. In Part 2 we published por-

TROUBLESHOOTING 
For a realistic troubleshooting procedure, a CRO with at least a 
10MHz bandwidth is required. The fastest signal on the board is the 
clock oscillation, running at 16 MHz. There should be no real need to 
check this signal, as it is divided by the 74HC4040 (the HC ICs have 
a higher frequency range than the standard parts). Checking the 
output pins of these chips will prove whether or not the crystal is 
oscillating correctly. 

For those people who do not have a CRO, the only possible test-

ing than can be done has been covered under steps 2 and 3 of last 
month's issue. Two of the most important things to remember about 
the board are: 

1. Do not leave a malfunctioning board operating for any length of 
time. If the board has been working correctly and now is not, then 
suspect such faults as dry solder joints, short or open circuits and 
failed components (the latter is the least likely of all possibilities). A 
dead short on the Novix part of the circuit could easily destroy the 
Novix. If the LED fires up in the correct sequence (as described in 
the previous issue), it is safe to leave the board running whilst quick 
checks are made. However, it is strongly suggested that a milliam-
meter (or multimeter) be connected in series with the power supply, 
in order to ensure that the board is NOT DRAWING IN EXCESS OF 
200 mA. 

2. A visual inspection of the board will often yield the best results. 
Suspect solder joints should be automatically re-soldered, using a 
soldering iron with a properly earthed tip. 

It may never have worked at all, so the steps in the initial test pro-
cedure should be followed in detail. If this procedure fails to locate 
the fault, then it is strongly suggested that a phone call to Maestro is 
in order. It may be necessary to take advantage of the " Dear Maes-
tro" offer and return the board for determination of the cause of the 
problem. 

For those persons who can gain access to a CRO, checking the 
data bus for activity (particularly during the half second or so fire-up 
period) will determine if the Novix is operating correctly. If the Novix 
crashes after the first half second or so, suspect that the lower RAM 
is not being correctly selected. Check the Chip Enable (CE) lines of 
ICs 32 and 33. Also check that there is a system clock present on pin 
20 of these ICs. 

If the LED doesn't fire-up correctly and the Novix appears to be 

generating the correct signals, then one can suspect either a faulty 
LED or a faulty MAX232 (or ICL232) chip. 

This is about all that can be done, other than a complete work-
shop diagnosis, which is well beyond the scope of the average con-
structor. The notes provided below in the Circuit Description section, 
may also provide guidance for more extensive troubleshooting pro-
cedures. 

tion of the circuit, showing the Novix processor, the Data and 
Return stacks, the RAM and some of the address decoding. 
The rest of the circuitry is published in this issue. 

The Novix section 
It must be remembered that the Novix is not your usual mic-
roprocessor. It is capable of simultaneous addressing of three 
separate data and address buses — the main data, the return 
stack and the parameter stack. It is possible for the Novix to 
operate without either the data stack or the return stack in 
operation, albeit in an extremely limited form. All of the 
unused inputs to the Novix from both of these buses must be 
held in a known logic state, otherwise the Novix will draw 
excess current, overheat and possibly expire. 
When the board was in its prototype stage, Chris Darling 

used a combination of software and hardware to verify the 
operation of these areas. For example, writing simple loop 
programs and watching them operate via a CRO was one 
method of ensuring that the Return Stack (using R and R ) and 
the Data Stack were operating correctly. To correctly test the 
Return Stack using software, no calls to existing Forth words 
should be made, as this may cause a system crash. This 
would only occur if the Return Stack was not working cor-
rectly. The parallel nature of the Novix allows it to operate at 
the high speeds that it does. For example, the Forth words 
SWAP OVER and SWAP — can be performed in the one cycle. 
The Novix uses eight address lines for each of the Return and 
Data Stacks, for addressing 16-bit words, but the project pro-
vides an extra seven address lines for paging up to 32K words 
for each of the Data and Return stacks. 
Note that only 8K RAMs are provided in the basic kit. Also 

note that eight address lines is only sufficient to provide 256 
storage locations. To address more than these 256 locations 
requires the use of "paging" techniques. An example of this 
in the use of two Forth words, the "TIMES" and "+" (non-
destructive incremental Fetch). When both of these are used 
together, it is possible to collect from main memory to the 
Data Stack in one cycle, thus having an effective data transfer 
rate equal to the speed of the system clock. When 254 (say) 
bytes of data have been collected in this manner, there is a 
brief pause (or slow-down) in the transfer rate, whilst the 
next page of RAM is selected and then the transfer continues 
at the system clock speed. 
There are separate Read/Write controls for each of the 

stacks, as well as main memory and I/O. This means that the 
stacks are ALWAYS selected (allowing the parallel access to 
occur) and are synchronised by the system clock. 
The Novix has a 16-bit I/O port which is taken to P1 for the 

constructor to make use of in whatever fashion required. This 
is known as the "BPort." There is also a 5- bit I/O port called 
the "XPort." This is also provided on Pl. However, the two 
lines XO and X4 are used for the RS232 transfer between the 
Novix and its host. If the board is being used inside an IBM, 
via the IBM bus, then it is possible to use these two lines as 
well. However, in order to do this, the MAX232 (or ICL232) 
chip must be removed from its socket. More complete details 
of the use of the ports and registers will be provided in 
another section. 
On fire-up, the NC4016 looks for a program residing at 

address $1000 in EPROM. At this stage, IC21 is latched in 
such a manner that any READ takes place from EPROM and 
any WRITE takes place to RAM. Whilst the Novix thinks that 
it is reading from address $1000, the EPROM is in fact provid-
ing data from address $9000, which is in the top half of 
EPROM (starting at $8000 plus $1000). Any user-written 
EPROM applications must be burned from address $9000 
upwards. More details on this feature will be provided in a 
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future article. 

One of the first duties of this bootstrap program is to 
download the Forth Kernel into RAM and then enable read-
ing from and writing to RAM only. This then allows us to 
change to a faster clock speed, which is roughly twice the 
speed at which we were able to access the EPROM. The exact 
speed up obtained depends upon the speed of RAM used, the 
mark/space ratio selected, and finally, the access speed of the 
EPROM. 

Address decoding 
One of the criteria for correct decoding of addresses requires 
that we take into account the relatively short time we have 
available on a single clock cycle to access both the Novix and 
RAM. The amount of time required by the Novix is fixed by 
its upper speed limit and the access time for the RAM is 
determined by its speed. Thus, we need to keep decoding to a 
minimum of gates in order to avoid unacceptable decoding 
delays. 
This means that the circuit design would not allow us to 

have more than a single gate propagation delay in the physi-
cal decoding of the Address lines and it is for this reason that 
all decoding chips used are the "F" series of chips, to reduce 
these delays to an absolute minimum. In particular, IC6b (a 
74F32) and IC36c (a 74F10) are used for selecting HIGH and 
LOW RAM (shown on the circuit diagram as HI and LO), 
respectively. Both of these chips use A15 as the decoding sig-
nal for either HIGH or LOW. If A15 is high, then HIGH Ram is 
selected and vice versa. 

Pins 2 and 5 of IC21 (mentioned earlier - a 74LS373) form 
the latch that ultimately determine whether we are addres-
sing EPROM, RAM or EPROM burning. Pin 2 high indicates 
reading from EPROM and writing to RAM. Pin 2 low indi-
cates reading from RAM and, depending upon the state of 
pin 5, writing to RAM (pin 5 low) or writing to EPROM (pin 5 
high). IC21 is a "jack-of-all-trades" chip. Pin 6 controls the A/ 
D- DIA converter (it actually starts the conversion process), 
pin 9 displaces the I/O window in RAM (or EPROM) down-
wards by 8 bytes (that is, from $FFF8-$FFFF to $FFF0-
$FFF7). This enables us to program the whole of the EPROM, 
without losing any of the I/O capacity. Pin 12 is used as 
Address line A15 for the EPROM. The Novix A15 is not used, 
because we wish to be able to talk to either half of the EPROM 
under software control. Pins 15, 16 and 19 are used to control 
IC24 (the 74LS251 multiplexer) and the various states of 
these pins control the selection of the system clock rate for 
the Novix. 

IC21 is selected by a combination of IC15, IC16, IC20 and 
IC23. When all the address lines entering IC15 (a 74HC133 
13-input NAND gate) are high, the 8 bit I/O window is 
selected. Pin 15 of IC15 is fed through IC23 (a 74HC266 two 
input XOR gate), one of whose inputs is A3 and the other is 
fed from pin 9 of IC21. When pin 2 of IC23 is high, the I/O 
window will be in the higher location, and vice versa. Pin 9 
of IC15 is fed into Pin 4 of IC16 (a ' 38 three to eight line 
decoder). Address lines AO, Al and A2 also input to pins 1,2 
and 3 of IC16 and these, in combination with pin 4 (and the 
system clock - pin 5), give us 8 x 16 bit wide I/O locations for 
reading/writing. 

Pin 7 of IC16 (the top address location) is applied to pin 2 
of IC20 (a 74HCO2 two input NOR gate). Together with pin 3 
of IC20, this pin determines the selection of IC21 (the latch). 
When the DR/W line is low and pin 2 of IC20 is low, we can 
write to IC21. When DR/IV is high (that is, reading), and pin 2 
of IC20 is low, we are in fact reading the condition of the IBM 
status line. 

System clocks 
The main system clock is provided to pin 10 of IC26 (a 
74HC4040 - a 12-stage binary counter). This provides 12 
clocks out, the last of which is fed into the input of IC25 
(another 74HC4040) to provide a further 12 stages of clock 
output. A total of 8 of these outputs are provided to the input 
gates of IC24 (a 74LS251 multiplexer). Pin 5 of this chip (the 
Z output) is applied to pin 14 of IC27 (a 74HC4017 - a 5 stage 
Johnson counter with 10 decoded outputs). Pin 3 of IC27 is 
the output clock to the rest of the system. 
The four-position DIP switch determines the "divide by" 

ratio of the incoming clock stream. It does this by providing a 
feed-back pulse from the selected output to the reset line (pin 
15) of IC27. This reset pulse determines the number of stages 
reached by the counter, before the process is re-started. 

Pin 3 is then passed to pin 9 of IC19 (a 74HC14 - an invert-
ing Schmidtt trigger) and the output (pin 8) is applied to one 
side of SW2 to give an inverted clock, whilst pin 8 is also 
applied to pin 11 of IC19. The output of this signal (pin 10) 
provides a non-inverted clock signal to the other side of SW2. 

ICs 17 and 18 (74HC373) provide the extra address lines for 
the Return and Data stacks. 

The IBM interface section 
The IBM section has been provided to give fast data transfer 
rates between the Novix and the IBM. It is an unfortunate fact 
of the life that even a 10 MHz AT clone is going to have a lot of 
trouble keeping up with the Novix. In fact, Chris spent two 
days optimising "EMIT" to try and let the IBM's incredibly 
slow screen drivers keep up with the Novix. It was decided 
that the project would communicate with the IBM by emulat-
ing a serial port. This has the advantage that most standard 
comms package will be able to communicate with it. Even if 
the comms package returns the error "Device not Found" 
(CrossTalk is the culprit here), the project still should work. 
The project uses the IBM's Parallel data bus, but uses it in 

such a manner that it appears as a serial link to the board. 

IC2 (a 74LS30 - an 8-input NAND gate) is used to decode 
the address of the comms port of the IBM. The output of this 
(pin 8) is fed into pin 5 of IC4 (a 74LS138 - 3-to-8 line 
decoder). This decoder is used in conjunction with IBM 
address lines + AO, +Al and +A2 to select the "pseudo regis-
ters" of the comms port. Pins 10 and 15 of IC4 are the only two 
signals required to enable these "pseudo registers". Pin 15 is 
applied to pin 9 of IC20 and pin 2 of IC6. IC20 is used to 
decode the WRITE instruction from the IBM. IC6 decodes 
the READ instruction from the IBM. Pin 10 of IC20 is applied 
to pin 11 of IC7 to allow IBM data to be written to the latch 
(IC7). Pin 3 of IC6 is applied to pin 1 of IC5, which turns on 
the output of IC5, allowing the IBM to read data from the 
latch (IC5). At the same time, the Novix needs to know if the 
data present has been read or written. Therefore, the same sig-
nal is applied to pin 3 of IC8 (a 74LS74 - flip-flop). Pin 10 of 
IC20, therefore is also applied via an inverter to pin 11 of 
IC8b, so that every time this pin is pulsed, a logic " 1" appears 
on pin 9 (the "Q" output). This is held in this state until a 
reset appears by the generation of a subsequent Novix read. 

Pin 9 of IC8b is applied to Pin 13 of IC9 (a 74LS240 - an 
inverting buffer) and Pin 4 of IC10 (a 74LS244 non-inverting 
buffer). IC9 is read by the IBM as the Status Register and ICW 
is read by the Novix as the Status Register. 

ICs 5 and 7 are the latches that read the data being passed 
from the board to the IBM and vice versa, respectively. 

Details of other circuit components will be described at 
appropriate times. D -to page 64 
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letters 
AEM 
opposition nil! 
Dear Roger, 

I would like to take this opportunity 
to say how much I enjoy reading AEM 
each month. A measure of my satisfac-
tion with AEM may be gauged from the 
fact that my ten most recent electronic 
projects have all been featured in AEM, 
opposition nil! 

I hope that your move to new pre-
mises will result in continued prosper-
ity for the magazine, although you will 
have to content yourself with the image 
of the kookaburra on the magazine 
cover, rather than the real ones in Fox 
Valley. 

D.B. Quick, 
Wahroonga NSW 

Thanks for the encouragement. The cover 
kookaburra is not the only type seen in 
the "wilds" of Balmain — there are real 
ones and they make just as much din 
around here as their Fox Valley cousins 
most mornings! 

Roger Harrison 

Audio bal-to-unbal 
converter 
Dear Roger, 

I saw your reply to Ben Furby (Letters, 
p.16 Nov. '87) on the subject of getting 
balanced outputs from audio gear and I 
don't think your circuit will do what's 
required. 

For the interest of Ben Furby and 
others who have such an application, 
the circuit here (adapted from those 
used in several brands of professional 
recording equipment) provides the 
desired symmetrically balanced output 
and 0 dB gain. It also has the useful attri-
bute of enabling the unbalancing of 
either "leg" of the output without 
changing the total output voltage. The 
cross-coupling used has the side effect 
of cancelling differences due to offset 
voltage drift, too, so that the headroom 
of the circuit is limited only by the 
power rails used. Note that power rails 
and bypassing, compensation and trim 
components have been omitted for the 
sake of clarity. 
The 33 Ohm "build-out" resistors are 

as low as possible for a stage which may 
have to drive a long line; anyone using 

INPUT 

RI 

R4 

R5 

ECM 

R9 

lines over a metre long may need to 
increase the value of these two resistors 
to ensure unconditional stability. If they 
are changed, the 270R and 560R resis-
tors must be changed, too, so that the 
total value always comes to a touch 
under 600 Ohms; the output impe-
dances of the op-amps make up the rest 
(i.e: to 600 Ohms). 
The preferred op-amp type is the 

NE5534 since it permits tailoring of the 
bandwidth and phase shift etc, and has 
also a much better performance when 
used to drive lines, rather than the 
TL0xx series devices. The 5534 also has 
much lower noise and is not signific-
antly more costly. 
This circuit (and yol:rs) suffer from 

the disadvantage that if the output impe-
dance is not closely matched, the out-
put level will vary quite widely. Can you 
or anyone else suggest a way to over-
come this? 
Thanks for a well presented and infor-

mative magazine. 
Chris Wendt, 

Hawthorn, Vic. 

You're right, the circuit we gave in answer 

R11 
560R 

R12  
 I 270R}c,   

II 
3 

+1.C1 
220uF 

u—i pp 

INV. 0/P 

NON-INV. 0/P 

n-11. 
(600 OHM) 

co ,T220uF 
 270R10  0 

R14 
 1560R1---Lo 

SWITCH POSITIONS 

1. NON-INVERTED UNBAL. 0/P 

2, SYMETRIC BAL. 0/P 

3. INV. UNBAL. 0/P 

to Ben Furby's letter won't do the job. It 
was selected from material on-file — and 
the wrong item was selected! We'll check 
more thoroughly in future. 

Regarding level variations with varia-
tions in output matching, I think only 
automatic level control circuitry would 
overcome the problem — adding more 
complexity and expense. 

Roger Harrison 

Pleased with his prize 
Dear Roger, 
This is just a short note to tell you 

how pleased I am with the Philips 2618 
DMM I won in AEM's Second Birthday 
Contest. 

In the few weeks I have been using 
this multimeter I have found it to exceed 
my expectations in every way. 
Thank you once again, and also 

thanks to Philips (Test and Measure-
ment) for donating such a great prize. 
Keep up the good work with the top 

electronics magazine in Australia. 

Wit Schomaker, 
Hurstville, NSW 

teee's to e tee 
çelt 

Wide range of parts for Receivers, Transmitters and 
other Electronic Equipment. Semiconductors, Valve, 
Plate bypass Capacitors, Coaxial Connectors and a 

lot more. 
Mail Enquiries welcome. Sorry, no catalogue available. 

D. Dauner 
Electronic Sales, 
51 Georges Cres., 

Georges Hall 2198 NSW. 

Tel. (02)724 6982. 
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in AE/111 

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. 
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UNIVERSAL MULTIPLEXER 
A fast, analogue and digital compatible, 16-channel multiplexer with provisions for manual and 

computer control. The circuit is offered as a design idea, and should find applications in test, measure-
ment and instrumentation equipment. 

The circuit described here is essentially 
an electronic I6-way rotary switch. It is 
composed of 2 functional sections: one 
takes care of the connection between the 
selected input channel and the "pole" of 
the 16-way switch, i.e., the output of the 
circuit, while the other provides the con-
trol signals necessary to select a par-
ticular channel from the 16 available. 
The control section accepts manual as 
well as computer or automatically gener-
ated channel selection codes. Appli-
cations of the universal multiplexer in-
clude quasi-simultaneous temperature 
measurement in a network of sensors 
mounted in different locations, con-
trolled capturing of signals from strain 
gauges, light sensors or transducers, and 
the routeing of command signals and 
voltages in automated test, measurement 
and production systems. 

Manual or automatic control 

In the manual mode, the desired channel 
is selected by the user pressing the chan-
nel increment key as many times as re-
quired. In the automatic mode, an oscil-
lator provides the channel increment 
pulses. With reference to the circuit 
diagram of Fig. 1, the user selects be-
tween manual and automatic channel in-
crement pulses with the aid of toggle 
switch Si. This supplies a clock pulse to 
bistable FF1 via set-reset bistable ICi is, 
whose Q and Q. outputs toggle on each 
rising edge of the CLK signal. Thus, 
each time Si is pressed, the multiplexer 
changes between manual and automatic 
channel control, or vice versa. LEDs 
Du 7 and Dis indicate the currently selec-
ted mode. On power up, network Ri-Ci 
at the SET input of FF1 selects manual 
channel increment pulses. These are 
generated by S2 and S-R bistable ICiis, 
which functions as a debounce circuit. 
AND gate N36 blocks the manual chan-
nel increment pulses when the unit is set 
to the automatic mode. Similarly, N34 
prevents the channel increment pulses 
from oscillator IC4 being applied to pin 
1 of N42 in the manual mode. The oscil-
lator pulses are only used in the auto-
matic channel increment mode, that is, 
when «Cii of FF1 is logic high. The output 
frequency of the oscillator set up around 
IC4 is adjustable to enable the channel 
increment speed being set as required for 
the application in question. 
The channel incement pulses are not 

routed direct to the switching section: 
AND gate N35 effectively blocks them 
when the microprocessor or microcom-
puter holds circuit input MP/MAN logic 
high. In that case, LED Dis lights to in-
dicate that the increment pulses 
originate from the computer, and are ap-
plied to the CLK input of binary counter 
ICI via N3I and NJO. The clock pulses re-
ceived by ICI increment the 4-bit binary 
value at outputs QA...QD. LED D20 
indicates the presence and the relative 
speed of the received or internally 
generated clockpulses. 

Computer control 
So far, the circuit description suggests 
that channel selection in the multiplexer 
is sequential and unidirectional. This 
means that if, for example, channel 3 is 
currently selected, the next channel can 
only be number 4, making it is imposs-
ible to step back to, say, channel 2, or on 
to 5 with a single clock pulse. This 
restriction was found inacceptable, so 
that the circuit was extended to enable 
the direct selection of any 1 of the 16 
channels via input lines DO... D3, which 
control counter inputs A ... D direct. 
When the computer's output port ap-
plies a logic high level to inputs 
MP/MAN and LOAD, pin 1 of ICI goes 
high, so that the binary value on 
DO... D3 is transferred to QA...QD. 
The control of input lines DO... D3, 

MP/MAN and LOAD is within every pro-
grammer's reach when the appropriate 
data is sent to the computer's parallel 
output port (e.g. the Centronics outlet) 
with the aid of a simple BASIC program 
or (machine language) subroutine. 
The use of computer control on the pro-
posed multiplexer makes it possible to 
activate any 1 of 16 (2') channels at any 
time. This is in contrast to the sequential 
and unidirectional channel selection in 
the manual (automatic or switch-
controlled) mode. 
The 4 DIP switches marked RESET in 
the circuit diagram determine the last 
(highest) channel that can be activated. 
Four-bit comparator IC; compares the 
number of the selected channel to the 
configuration of the DIP switches, i.e., 
to the number of the channel defined as 
the last one. Output A=B (signal RS) 
goes high when equal channel numbers 
are applied to the An and Bn inputs of 
IC;. The LOAD input of counter ICI is 
activated, and inputs A ... D read 0000 
thanks to pull-down resistors R2... R3 
incl. This resets the counter to output 
state nought. 
The current channel number is indicated 
by 1 of 16 LEDs selected by 4-to-16 
decoder IC2. The channel code is also 
applied to display driver ICio, which ar-
ranges for the decimal channel number 
to be shown on a I 1/2 -digit common 
cathode display. It should be noted that 
binary input 0000 on the SAB3211 

A prototype of the universal multiplever built on a piece of veroboard. 
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Fig. 1. Circuit diagram of the universal multiplexer. 

causes the display to read " 16". The 
Type SAB321 I is manufactured by 
Siemens, and may be a difficult to ob-
tain component. The more familiar Type 
9368 is suggested as a suitable alterna-
tive, but it should be noted that this 
causes the channel numbers to be 
displayed in hexadecimal (0...F) rather 
than decimal. 

Relays or electronic switches 

Some applications of the multiplexer call 
for the use of relays rather than elec-
tronic switches in IC. . 1C9 incl. The 
modifications to the circuit to enable op-
eration with relays are shown in Fig. 2. 
The Type 4514 decoder is replaced by a 
74HC154, whose outputs are active low, 

so that inverters Type 4049 are required 
instead of non-inverting buffers Type 
4050. Do not forget to fit a protective di-
ode across each relay coil as shown. The 
R-C filters on the input lines may not be 
required in all cases, but are rec-
ommended as a protective measure 
against crosstalk and switching noise. 
Electronic switches not only consume 'r> 
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Fig. 2. Modifications to the multiplexer to enable the use of relays in the switching stage. 

little power, they also have the advantage 
of being fast, silent, small, and inexpens-
ive. They do not, however, allow the safe 
use of different potentials in the channel 
selection circuit (i.e., the multiplexer) 
and the circuit(s) drivingthe input lines. 
In applications where this is expected to 

cause problems, it is recommended to 
ensure adequate insulation through the 
use of relays. 
The multiplexed signal is buffered in op-
erational amplifier ICI. This guarantees 
light loading of the selected channel, 
and a relatively low output impedance 

for driving a wide variety of test equip-
ment. 
The analogue switches may be protected 
against static discharges by fitting 2 
small-signal diodes on each input line. 
One diode is connected with its cathode 
to ground, and its anode to the input 
line; the other with its cathode to the 
positive supply voltage, and its anode to 
the input line. 
Depending on the type of relay used, 
and the multiplexing speed, the inertia 
of the contacts may give rise to er-
roneous measurements owing to brief 
short-circuits between input channels. 
This is prevented by delay network R27-
R28-C6 freezing the output state of 
decoder IC2 for about 10 ms in between 
2 clock pulses. This ensures that the cur-
rently energized relay has enough time to 
complete opening its contacts before the 
next channel is selected. 
The multiplexer can be fed from any 
supply voltage between 5 and 16 V, pro-
vided the series resistors for the LEDs 
and the display are dimensioned accord-
ingly. Relays, as well as the 74HC154, re-
quire a supply of 5 V. 

Finally, it should be noted that the cir-
cuit described is experimental: it can be 
extended as well as simplified to in-
dividual needs. The RESET configur-
ation around IC3 can be simplified by 
hard wiring the relevant inputs An on 
the comparator; the 11/2 digit read-out 
can be set up around a display driver 
other than the SAB3211; the LEDs and 
associated driver ICs are optional; the 
number of channels can be reduced, and 
the gates used for the microprocessor in-
terface may be omitted if computer con-
trol is not envisaged. 

CORRECTIONS 
SSB receiver for 20 and 80 m 

Resistor Ri shown in the circuit diagram is not present 

on the printed circuit board. This has no consequence 

for the operation of the receiver. 

Long-range infra-red receiver-

transmitter 
Factor n was erroneously omitted in the denominators 

of the 2 fractions preceding equation 161. 

CIIDI IL IF 
TRANSFORMERS 

Now available with Telecom 
engineering approval — 
secondary insulation 
conforming to AS3108. 

Ratings: Available as standard types 240V Primary 

VA 15 30 50 80 120 160 225 300 500 625 
SEC VOLTS 
6+6 
9+9 
12+12 
15+ 15 
18+1B 
22+22 
25+25 
30+30 
35+35 
40+40 
45+45 
50+50 
55+55 

• • • • 

• • • • 

• • 

E LECT ROMA RK Pty. Ltd. 
43 Anderson Rd (PO Box 184) MORTDALE 2223 Australia 
Phone: (02)570 7287 Fax: (02)57 5128 

The Toroidal 
Power 
Transformer 

'4= 

Offers the following advantages: 
• Smaller size and weight to meet modern "slimline" 
requirements. 
• Low electrically induced noise demanded by compact 
equipment. 
• High efficiency enabling conservative rating while 
maintaining size advantage. 
• Lower operating temperature. 
As the Telecom approved transformers are of similar 
dimensions and output characteristics to the standard types. 
prototype equipment can be developed using stock toroidals at 
lower cost. 
ILP transformers can also be supplied with 110V and 
120+120V primary. Write or Fax for our comprehensive 
specification sheets and list of non-standard types regularly 
stocked. 
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INFRA-RED HEADPHONES 
A low-cost infra-red transmitter and receiver to put an end to the inconvenience of an ever too short 

headphone cord. 

The infra-red band around 950 nm is 
ideal for short-range communication: no 
permits are required, there is very little 
interference, and active components for 
transmission and reception are readily 
available at reasonable prices. This 
article discusses a frequency modulated 
infra-red transmitter and associated re-
ceiver capable of covering typical " living 
room" distances. The designs of trans-
mitter and receiver are fairly simple, of-
fering many ways for further exper-
iments in infra-red communication. 
Readers interested in a theoretical 
background to the subject are advised to 
consult reference (". 

The transmitter 
Figure 1 shows the circuit diagram of the 
transmitter. The design is based on only 
2 integrated circuits: one for AF amplifi-
cation and pre-emphasis (ICI), the 
other, IC2, for frequency modulation 
(FM) of the pulsed current passed 
through ¡RED (infra-red emitting diode) 
Di. 
Resistors R4, Rs, R6, and capacitors C1 
and C4 form the negative feedback net-
work for the operational amplifier, and 
provide a 6 dB/octave pre-emphasis cir-
cuit whose roll-off is set at about 
3,000 Hz. The gain of the opamp is 
defined almost exclusively by a 
higher resistor value results in higher 
gain of the input stage. 
IC2 is a voltage controlled oscillator 
(VCO), whose central frequency, fo, is 
determined by the product (P2+ R9)C., 
and the direct voltage applied to pin 5. 
In this circuit, fo is about 150 kHz. This 
frequency can be set with the aid of P2 
in the absence of a modulating signal. 
The modulation signal applied to the in-
put of the transmitter is translated into a 
corresponding change of the direct 
voltage at the input of the VCO, and so 
results in a frequency modulated output 
signal, which is used for switching the 
IRED on and off. 
The rectangular output signal of the 
VCO is applied capacitively to switching 
stage Ti. This transistor is switched 
hard at the VCO output frequency, and 
so pulses the forward current through 
connected IREDs between Ri2 and the 
positive supply line. Dimension Ru as 
follows (the value is given in brackets 
after the number of IREDs): 

1 (120R); 2 (100R); 3 (82R); 4 (68R); 
5 (47R); 6 (33R); 7 (22R). 

Finally, the 12 V regulated power supply 

Fig. 1. Circuit diagram of the infra-red transmitter. 

for the transmitter is conventional as 
shown in Fig. 2. 

The receiver 
With reference to the circuit diagram of 
Fig. 3, photodiode Di conducts when it 
receives incident infra-red radiation. The 
base of Ti is pulled to ground at the fre-
quency of the modulated IR signal from 
the transmitter. A parallel tuned circuit, 

forms a filter that can be set for 
a centre frequency of about 150 kHz. 
The filter forms a low impedance for all 
signals other than those at about 
150 kHz, and keeps the base of Ti at 
about + 2.5 V when no IR signal is re-
ceived. 
The received pulses are magnified in a 2-
stage, direct coupled transistor amplifier. 
Gate Ni, and anti-parallel diodes D3-134, 
function as limiters to prevent overdriv-
ing the FM detector. This is composed of 
phase comparator N2, VCO N1-N4, and 
low-pass filter Rn-R14-Co. Gates N1 and 
N. form an astable multivibrator, or os-
cillator, whose output frequency is set by 
the voltage at junction Rio-Ru. This 
voltage depends on the setting of Pi, 
and the signal at the output of N2. Fig-
ure 4 shows how this XOR gate can work 
as a phase comparator: the carrier pulses 
are applied to one input of the gate, the 
VCO signal to the other. The output of 
the XOR gate goes high when the inputs 
are driven with different logic levels. As 

the ¡ RED, Di. The output power, and, 
therefore, the range, of the transmitter 
can be increased by fitting up to 7 series-
this happens nearly twice in every 

Fig. 2. Suggested power supply for the IR 
transmitter. 

period, the output signal has roughly 
twice the frequency of the input signals, 
while the period is directly related to the 
phase difference of the input signals. 
The output signal of N2 is applied to in-
tegrating and averaging network R14-01, 
whose operation is illustrated in the 
curve below the rectangular signals 
shown in Fig. 4. 
The averaged output of the phase com-
parator forms the control voltage for the 
VCO. The FM detector is a closed loop, 
so that the VCO has its output frequency 
corrected until the phase difference with 
respect to the received pulses is constant. 
Referring back to Fig. 4, constant phase 
difference is achieved only when the 
VCO signal and the received signal are of 
equal frequency. The received signal is 
frequency modulated, however, so that 
the control voltage of the PLL is, ideally, 
a copy of the modulation signal applied 
to the transmitter. In other words, the 
demodulated signal is available on junc-
tion R13-1214. 
Low-pass filter Ris-C9 forms the de- D 
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Fig. 3. Circuit diagram of the infra-red receiver. Note the use of CMOS gates in the FM detector. 

emphasis network in the receiver. The 
demodulated and filtered signal at junc-
tion RIS-C9 is applied to volume control 
P2 and from there to integrated head-
phone amplifier IC2. 
The receiver is powered from a 9 V PP3 
or NiCd battery. The latter has a higher 
capacity, and can be charged from the 
circuit shown to the right in Fig. 3. The 
value of current limiter R17 is calculated 
from 

RI7=10(UTR— 9.6) [Q] 

where UTR is the secondary voltage sup-
plied by the mains transformer. 
Regulator IC 3 ensures the stability of 
the supply voltage for the DC coupled 
input stage and the FM demodulator. 
Current consumption of the receiver is 
of the order of 10 mA. 

Construction 
Construction of the project is com-
menced by cutting the printed circuit 
board shown in Fig. 5 to enable building 
the transmitter (right-hand section) and 
the receiver (left-hand section) as 
separate units. 
The majority of parts on the 2 boards is 
mounted upright to make for compact 
units. Observe the correct orientation of 
the transistors, diodes, ICs and electro-
lytic capacitors. 
The power supply for the transmitter is 
conveniently built on a small piece of 
prototyping board. Provision has been 
made for fitting 3 series-connected 
IREDs in position Di: these should, of 
course, protrude from holes in the top 
panel of the transmitter enclosure. 
The rectangle drawn on the overlay of 
the receiver board corresponds to the 
dashed lines in the circuit diagram of the 
receiver. The lines denote a vertically 
mounted, 15 mm high screen cut from 
brass or tin metal sheet. The 10 cm long 
metal plate is shaped as shown, and then 
secured in the corners onto 4 grounded 
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Fig. 4. A single XOR gate and an integrating network can work as a demodulator for FM 
signals. 

soldering pins. Photodiode Di should 
be fitted on soldering pins to ensure that 
its face is above the rim of the metal 
screen. The receiver board can be fitted 
in a transparent Heddic enclosure Type 
222. If an opaque enclosure is used, Di 
should, of course, be fitted in a small 
clearance to ensure that it can receive the 
transmitted IR beam. The connections 
of volume control Pi are soldered direct 
onto the board, and the potentiometer is 
secured in the top panel of the enclosure. 
The photographs in this article can be 
used as a guide in fitting the completed 
transmitter and receiver in the respective 
enclosures. 

Setting up 
After carefully checking the completed 
boards for the correct position and value 

of all the components, the absence of 
short circuits and faulty solder joints, 
and, the connections to the supplies and 
external controls, it is time to set up the 
transmitter. Power up the unit, and 
verify the presence of the voltages indi-
cated in the circuit diagram. Use a long-
wave radio, an oscilloscope, or a fre-
quency meter connected to pin 3 of IC2, 
for adjusting the centre frequency of the 
VCO to 150 kHz with the aid of PI. 
Apply a monaural line signal of about 
200 mV pp to the modulation input on 
the transmitter. Place the IR receiver 
3 metres or so from the transmitter, and 
set CI and Pi to the centre of their 
travel before switching on. Connect a 
small loudspeaker or headphones to the 
AF output. Point the IRED(s) and the 
photodiode in each other's direction. 
Peak CI and P1 in the receiver for opti-
mum reception, increasing the distance 
in steps of 1 metre. Prototypes of the IR 
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Pans Ilst 

TRANSMITTER. CIRCUIT DIAGRAM: FIG. 2. 

Resistors It 5%): 

Ri= 470K 
R2;113= 47K 
R4;Rs=4K7 
Re= 330R 
R7 = 3K3 
Re= 1K0 
Ra;Rio;Rii=2K2 
R12 = 120R; 0.5 W (see text) 
Pi = 50K or 47K preset H 
P2= 10K preset H 

Capacitors: 

Ci;C2=100n 
C2;C4= 10p; 16 V 
Cs;Cs = 10n 
Cs = 270p 
C8=10014 16 V 

Semiconductors: 

Di = LD271 (see text) 
Ti=BC550C 
IC1=LF356 
IC2=NE566 

Miscellaneous: 

12 V power supply (Fig. 2). 
suitable ABS enclosure. 
Cinch socket for AF input. 

Parts list 

RECEIVER. CIRCUIT DIAGRAM: Fig. 3. 

Iii;R2;Ra=8K2 
R3;R4;Rs= 68K 
Rs;Ri=6K8 
Re:1114=11W 
Rio;Rii;Ris=10K 

R12= 1M0 
Ris=4K7 
Rie=1OR 
R17= see text 
Pi = 25K or 22K preset H 
P2 = 50K logarithmic potentiometer 

Capacitors: 

CI =80p trimmer 
C2= 10p; 16 V 
Cs;Ca;Cio;Cis= 1p; 16 V 
C4 = 47n 
Cs;Ca = 10n 
Ce;C2= 180n 
Cii;Ci3;Ci4=100p; 16 V 
Ci2=100n 

Inductor: 

Li = 33 mH; e.g. Toko Type 181LY-333 (Cirkit 
stock no. 34-33302) 

Miscellaneous: 

The IR transmitter and associated mains Prototype of the battery-operated IR receiver 
power supply fitted in a small ABS enclosure, fitted in a transparant Eleddic 222 enclosure. 

transmitter and receiver had a usable Reference: 

range of nearly 20 m. B ", Long-range infra-red transmitter-

receiver. 

5 

Fig. 5. This printed circuit board should he cut in two lo separate the sections for the receiver 

(left) and the transmitter ( right). 
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PRESCALER FOR MULTI-
FUNCTION FREQUENCY METER 
An add-on board that extends the usable frequency range of the instrument introduced 2 months ago 

from 10 MHz to well over 1.2 GHz. 

-weer's' 

The prescaler described here is intended 
as an optional extension of the multi-
function frequency meter introduced in 
reference I". 
There are various ways of adding a 
prescaler to an existing frequency meter. 
The simplest of these is based on the 
assumption that the instrument is 
mainly intended for measuring relatively 
low frequencies, indicated on a kilohertz 
(kHz) scale. Fitting a prescaler with a 
divisor of 1,000 to the input of such a 
frequency meter effectively changes the 
kHz scale into a MHz scale, obviating 
the need for changing the position of the 
decimal point. The main disadvantage 
of the above method is the reduction by 
1,000 of the meter's resolution. 
A better approach entails increasing the 

gate time of the counter by a factor 
1,000. This results in more count pulses 
fed to the counter circuits, and hence re-
tains the formerly available resolution. 
The gate time of a frequency meter is de-
termined primarily by the output fre-
quency of the central clock oscillator, 
which is quartz-controlled in most cases. 
The oscillator frequency is scaled down 
internally to obtain the required gate 
time. Inserting, for instance, a binary 
scaler between the clock output and the 
internal divider cascade results in a 
doubling of the gate time, so that the 
measured signal must be passed through 
a +2 divider also. These applications are 
often thought to be restricted to the use 
of decade scalers, while in practice any 
other divisor works equally well. 

Block diagram 

The present prescaler was designed for 
ready connection to the multi-function 
frequency meter without compromising 
its usability in other, similar, instru-
ments. 
With reference to the block diagram of 
Fig. 1, electronic switches ES, ES6 and 
ES- select between 10 MHz, 2.5 MHz 
and 78.125 kHz at point E. The switches 
are controlled by signal detectors on the 
input channels. The existing 10 MHz in-
put on the multi-function frequency 
meter is retained along with the 2 
prescaler inputs, so that the complete in-
strument has 3 frequency ranges in all. 
A separate 10...40 MHz input is used 
in view of the reduced sensitivity of the 
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+64 prescaler in this frequency range. 
The sensitivity of the +64 prescaler is 
highest at around 250 MHz. The use of 
the 10..40 MHz input is also advan-
tageous because it enables the use of 
relatively short gate periods. 
With the greatest divisor, 128, the 
available gate periods are in the range 
from 0.14 to 140 s. Detector controlled 
switches ES 1 and ES 2 arrange the cor-
rect selection or disconnection of 
prescaler outputs on the 10 MHz input 
of the main frequency meter. ES4 func-
tions as an inverter, while ES ti takes care 
of the "mode" settings, and the shifting 
of the decimal point. 
The switch configurations for the 3 fre-
quency ranges of the meter are as 
follows: (> 

Switch (ES) 1 2 3 4 5 6 7 8 

Range (MHz) 

x • • • x x • • 40 — 1250 

10 — 40 • x • • x • x x 

<lo xx x x• xx x 

x: switch opened 
•: switch closed Fig. 1. Block diagram of the 1.2 GHz prescaler. 

Fig. 2. Modifications to the multi-function frequenc) meter to enable using the prescaler extension. 
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Preparing for the extension 

A few simple modifications are required 
on the main frequency meter board 
before the prescaler extension can be 
used. 
With reference to Fig. 2, power for the 
prescaler is available from terminals + 
and J.. at the output of the regulated 5 V 
supply on the frequency meter board. 
The AC coupled input of channel A on 
the frequency meter, point F, accepts the 
prescaler output signal. The divided or 
undivided clock signal from the pre-

scaler board is connected to the EXT.OSC 
input of ICI (point E). Points x and y 
are connected by a wire link as shown. 
Configuration switch S- is replaced by a 
wire link. Remove S6 and S8, since their 
functions are taken over by ES 8 on the 
prescaler board. Connect the anodes of 
D6 and D8 to create point D. Point c in 
the prescaler circuit is connected to junc-
tion R9-Air. The 10 MHz crystal may 
be removed for re-use in the oscillator on 
the prescaler board. Figure 3 shows the 
locations of the various points and con-
nections on the frequency meter board. 

Circuit description of the 
prescaler 

The main functional blocks in the 
prescaler discussed under Block diagram 
are readily found back in the circuit 
diagram of Fig. 4. Crystal oscillator and 
buffer Ti-T2 ensures the required stab-
ility of the 10 MHz digital signal applied 
to counter ICI and electronic switch 
ES5. Binary ripple outputs Q2 (+22=4) 
and Q7 (+27=128) of ICI carry the 
2.5 MHz and 78.125 kHz clock signal, 
respectively. 
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Fig. 3. Location of the ssire links and terminals to be filled on the main frequenc meter board. 
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Signals applied to the 10...40 MHz in-
put are amplified in fast opamp IC2, 
and divided by 4 in bistables FF1 (+ 2) 
and FF2 (+2). Preset Pi enables accurate 
setting of the bistable's switching 
threshold to 2.5 V . The rectifier ( signal 
detector) for controlling the electronic 
switches as discussed is formed by 
diodes DI, D4 and D7, together with R-
C combination RS-C12. 
Signals in the frequency range of 
40...1250 MHz are applied direct to 
+64 prescaler IC4, a Type U664B from 
AEG-Telefunken. Bistable FF1 divides 

by 2, so that the total divisor on this 
channel is 128. The function of the recti-
fier and the threshold preset is similar to 
that of the corresponding circuits in the 
10...40 MHz channel. The dashed lines 
in the circuit diagram denote metal 
screens fitted to prevent stray radiation 
and erroneous meter readings caused by 
digital interference. 

Construction of the prescaler 
The first components to be fitted on the 
prescaler board are leadless ceramic 

capacitors C13 and C14. Both disc and 
rectangular versions may be used in 
these positions. Cut the required slots in 
the PCB, push- fit the capacitors, and 
carefully solder the pretinned sides to 
the relevant copper areas. Solder fast 
and accurately: leadless ceramic 
capacitors are relatively brittle compo-
nents. The next somewhat unusual part 
is prescaler IC4. Use precision pliers to 
carefully bend the 8 pins of this IC over 

180°, and mount the chip at the track 
side of the board, observing the orien-
tation indicated on the component over-

4 
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FF3, FF4 = IC5 = 74HCT74 

5V 

C24 

R S 

CLK FF3 

ES5  

11 

12 

ES6 

S 

3 LK FF 1 

ES2 

2x AA119 

R S 

LK PF2 

T on 

C19 

UM IC 

1On 

2x AA119 

C20 C21 ° C22 

3 'um IC IC 6 IC 7 
On 10n 10n 

• In • 
d 

FF4 

1N4148 
08 

 ® 5V 

1N4148 

RIO 

09 

1N4148 

ES4 

13 

ES1...ES4 = IC 6 = 74HCT4066 
ES5...ES8 = IC 7 = 74HCT4066 880005 • 4 

5V 

5V 

1> 

Fig. 4. Circuit diagram of the 1.2 Gliz prescaler for the Elektor Electronics multi-function frequency meter. The dashed lines denote metal 
screens. 
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lay. If bending the pins is considered 
risky, it is also possible to mount the IC 
at the component side of the PCB, pro-
vided a suitable clearance is cut. What-
ever mounting method is adopted, the 
connections to the prescaler pins should 
be as short as possible. 
The fitting of the remaining components 
on the prescaler board is straightfor-
ward. It is recommended to use sockets 
for the 6 ICs. The screens at the compo-
nent side of the PCB are made of 15 mm 
high brass or tin metal sheet, bent to 
shape and secured with the aid of 

soldering pins— see Fig. 6. The screen-
ing of the VHF/UHF prescaler is "con-
tinued" at the track side of the PCB as 
shown in Fig. 7. The connections be-
tween the BNC sockets and the prescaler 
inputs are made in thin ( 03 mm) coaxial 
cable, e.g. Type RG174/U. Keep the con-
nection of the centre cores to the 
prescaler inputs as short as possible. The 
shielding braid of the 40...1250 MH7 
input cable is soldered direct to the 
screening plate at the track side. Use 
copper foil to shield the connections of 
the BNC sockets to the coax cables. It is 

recommended to make the connections 
between the prescaler and the main fre-
quency meter board in coaxial cable, 
with the exception of the supply wires. 

The completed prescaler board is fitted 
vertically behind the main frequency 
meter board as shown in the introduc-
tory photograph of this article. 
Finally, make sure that the mains adap-
tor can handle the additional current 
drain of the prescaler board. 

Parts list 

Resistors (± 5%): 

Ri=22K 
R2;Re;132= 1K0 
R3= 100K 
114;Flio=47OR 
Re= 56R 
Re;RII:Ri4=4K7 
Rs;1112;RI3=10M 
Rie=82R 
Pi;P2=5K0 or 4K7 preset H 

Capacitors: 

•CI =40p trimmer 
C2 = 27p polystyrene or styroflex 

C3;Ce = 470p polystyrene or styroflex 
Ce;Cts;Cis;C2o;C2I;C22;C24=10n 
Ce;Cio;Cie= 100p 
C2;Ca= 560p 
Ce;C12;Cle;C23= 100n 
Cit;C12=1n0 

C13;C14=1n0 leadless ceramic (disc or 
rectangular, e.g. Cirkit stock no. 04-10211) 

Semiconductors: 

Ti = BF494 
T2 = BF982 

DI;D2;132...Dio incl,=1N4148 
D3...1)6 incl. = AA119 
ICi =74HCT4024 
IC2= 733 or pA733 

IC3;1C19=74HCT74 
IC4=U6648. 
IC6;1C7= 74FICT4066 

Miscellaneous: 

Xi = 10 MHz quartz crystal; 30 P series resonant. 

5 e/i» 
eels Fo 
‘_(= 
A.0000-,àg 

IC4 

.000treiji 

9›-

Fig. 5. hack layout and component mounting plan for the prescaler PCB. READ THE TEXT BEFORE FITTING IC4, Cu AND Cu. 
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Setting up 
The setting up of the extended frequency 
meter is fairly simple if a signal source of 
10...40 MHz and 40...1250 MHz is 
available. To begin with, set the clock os-
cillator to 10.000 MHz precisely with the 
aid of a second, calibrated, frequency 
meter. 
Apply a test signal at a frequency higher 
than 40 MHz to prescaler input A, and 
reduce the generator output until the 
read-out becomes unstable. Adjust P2 to 
restore the correct read-out, reduce the 
input signal, re-adjust P2, and so on, 
until the optimum threshold setting is 
achieved. The sensitivity of the 
prescaler's B input is set likewise. 

A carefully aligned prototype of the fre-
quency meter achieved a sensitivity of 
about 400 mV,.. at 1190 MHz. 

Reference: 

") Multi- function frequency meter. 

Fig. 6. Prototype of the prescaler board. Note the use of metal screens around the input 
sections. 

c.• • • 
• • • 

.1 Ili 

4. 
•-• 

naz 
Fig. 7. Close-up photograph showing the screen around the VHF/UHF input at the track side 
of the hoard. 

RECEIVE WEATHER FAX, 
RADIOTELETYPE AND MORSE 

CODE TRANSMISSIONS 
USING YOUR COMPUTER 

you 

01:411.1.1ith LKTENING 

1.01 

Build the Australian Electronics Monthly " Listening Post" (AEM3500), a 
simple add-on decoder project — it goes between the audio output of a HF 
(shortwave) communications receiver and the I/O of your Commodore 64 
or Microbee computer: software then decodes the transmissions for you. 
Print weather maps, foreign news service broadcasts, amateur and com-
mercial radioteletype or Morse transmissions. • 

Fascinating! Useful, too. 

• 

SOFTWARE ONLY: $25.00 
— includes all instructions on the decoder 8. s,ware. 

LISTENING POST "PACKAGE": $35.00 
- you get software, quality fibreglass pc board with component overlay and full 
how-to-build instructions plus software operating details. (Components are widely 
sourced by electronics retailers). 

*C64 software does not provide Morse decoding. 

Send coupon to: AEM Software Service, PO Box 507 
WAHROONGA 2076 NSW. 

FAX picture 

Send us a blank C10 cassette or a formatted disk for us to transfer the 
software onto. 

SEND ME THE 
LISTENING POST: 
0 SOFTWARE ONLY 
El FULL PACKAGE 

My computer & printer are: 
O Microbee/C.Itoh 8510-type 

Microbee/"Epson" FX80-type 
E C64 or C128/(most printers) 

I am paying by: Cheque `,1) Money Order Bicard M/card Visa 
(Make out cheques or money orders to Aust Electronics Monthly) 

Card No   Expiry   

Signed   

Name   

Address   

P/code  
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FLAT AERIAL FOR SATELLITE TV 
RECEPTION 

Matsushita Electric Works (MEW) have recently introduced a flat, easy-to-install, 12 GHz aerial 
developed by Comsat Corporation. The new product is available in seven versions. Simple to install, 

unobtrusive, and complete with a low-noise down converter, the flat aerial is an attractive alternative to 
the conventional parabolic or off-set dish. 

The flat aerial for satellite TV reception 
was developed by Comsat Corporation, 
known worldwide as one of the technical 
consultants of Intelsat and lnmarsat as 
regards microwave technology. Comsat's 
research and development laboratories 
recently succeeded in designing a 
12 GHz aerial which forms a radical 
departure from the parabolic concept 
used for dishes of diameter between 
50 cm and I m. The signals to be 
beamed down by the direct broadcasting 
satellites TV-SATI, TDF-I, Olympus, 
Tele-X, and others, are strong enough to 
be picked up by relatively small— and, 

1 

Radom e 

Radiation plate 

• 

• 

Feed line plate 

Ground plate 

Fig. I. The flat aerial is a multi-layer struc-
ture developed by Comsat Corporation. 

therefore, easy to install— aerials, in 
combination with a low-noise block 
down converter (LNB or LNC). But even 
a so-called off-set dish of, say, 60 cm 
diameter may be difficult to install in 
built up areas. In many cases, a building 
permit is required before the aerial may 
be fitted onto the roof. Another import-
ant point is the total depth of the dish 
aerial including the pointing system at 
the rear, and the the LNB mounting 
system in front. Compared to a depth of 
30 cm or so for a modern dish of the off-
set type, the aerial introduced by MEW 
is truly flat at only 20 mm. 

R: Right-Hand Circular Polarization 
L: Left-Hand Circular Polarization 

0: Dual Polarization 
Tentative Performance 

MODEL NO. 

ITEM 

P433-R 

PA33-L 

PA36.R 

PA36.L 
PA66-R 

PA66-1. 
PA66-D 

FREQUENCY RANGE 

11.7- 12.5 GHz ( Europe) 
12.2 - 12.7 GHz ( USA) 

11.7-12.0 GHz (Japan) 

ANTENNA GAIN 31.0dBi 33.5dBi 36.0dBi 
33.0dBi 

Both R and L 

POLARIZATION R or L ( Right-hand Circular Pol or Left hand Circular Poli 

CROSS-POLAR-CHARACTERISTIC 25 dB Frequency band dependent 

BEAM SQUINT ANGLE 0° or 12° 

IF-OUTPUT FREQUENCY 

0.95-1.75 GHz (Europe) 

0.95- 1.45 GHz (USA) 
1.022- 1.322 GHz (Japan) 

LNB CONVERSION GAIN 

55 dB (Europe) 
55 dB (USAI 
48 dB (Japan) 

NOISE FIGURE 2.3 dB 

IF- OUTPUT CONNECTOR F type connector 

SUPPLY VOLTAGEiCURRENT DRAIN 

15-24 VDC < 150 mA 
15-24 VDC 
<200 mA 

SIZE ( PANEL ONLY) 
WEIGHT (PANEL ONLY 

Ei. 354 e 20mm 
abt. 1.3kg 

385 x 720 x 20mm 

abt.5kg 
720 x 7200 20mm 

abt.9kg 
720 x 720 x 20mm 

abt. 9kg 

OPERATING TEMPERATURE -30° -60°C 

WIND LOADING 50m/sec 
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Multi-layer structure captures 
received power 
The operation of a dish aerial is based 
on reflection of the received microwave 
power to the focus, i.e., the feed horn or 
LNB input. This is in contrast to the flat 
aerial, which receives power direct on a 
multi-layer laminated structure as shown 
in Fig. 1. Power loss is minimized by vir-
tue of the stacking system of radome, 
radiation plate, feed line plate and 
ground plate. The multi-layer laminated 
structure developed by Comsat is 
claimed to yield high efficiency 
(60— 70070), and sufficient gain for DBS 
reception over a wide frequency band. 
The flat aerial is much easier to point at 
the satellite than the dish. This is 
because of the greater half power beam-
width, which is typically 6-8° in the 
azimuth plane. With the exception of the 
"top of the range" model, the Type 
PA66-D, the flat aerials receive either 
right-hand or left-hand circularly 
polarized signals in the DBS band. 
The accompanying table shows the main 
technical characteristics of the available 
models. Note the use of the standardized 
LNB intermediate frequency ( IF) of 
950-1750 MHz, which ensures ready 
connection to most types of indoor unit 

via an F connector and a downlead cable 
that carries the RF signal and the supply 
voltage for the LNB. The noise figure 
and LNB conversion gain are also fairly 
standard at 2.3 dB and 55 dB, respect-
ively. 
The ease of use, and a number of instal-
lation options, of the new aerials is il-
lustrated in Fig. 2. The smallest type has 
a size of 35 x 35 cm and weighs only 
1.3 kg: it is, therefore, ideal for semi-
portable applications. 
The flat aerial from MEW is among the 
most important of new components in-
troduced in support of individual recep-
tion of TV satellites. It is a rugged, easy 
to handle component that can even be 
mounted behind glass surfaces for ex-
periments in the reception of audio pro-
grammes transmitted in narrow band-
width pulse code modulation (PCM) 

2 

• Simple mounting for roofs or 
gardens 

• On roofs 

• For verandas 

Matsushita Electric Works Limited 
International Trade Development Div-
ision 
1048 Kadoma-Shi • Osaka 571 • 
Japan 
Telephone: 06-906-1823 
Telex: 529-3319 MEW J 
Fax: 06-909-7053 

'On walls 

• Leisure 

Fig. 2. Various applications of the new flat aerial for DBS reception. 
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GENEVA CALLING: ISDN AND 
SATELLITES AT TELECOM 87 

A brief look at some of the new technical concepts introduced at Telecom 87, the world's largest and 
most comprehensive telecommunications exhibition held in Geneva last October. 

The main technical topic at Telecom 87 
was integrated services digital network-
ing, ISDN. The underlying principle of 
this far-reaching technical concept is the 
total integration of all electronic com-
munication equipment in a network that 
allows continuous data transfer in all 
directions, at the highest possible speed. 
Ideally, wait times are eradicated, and 
every communication unit, whether this 
is an electronic typewriter, a telex, a 
grade-4 facsimile machine, or a voice 
synthesizer in a telephone exchange, can 
communicate direct to every other unit 
in the network. Communication is, 
therefore, interactive at all levels. An 
ISDN structure can only handle digital 
data, so that all types of analogue 
messages, including voice, require 
digitizing. 
ISDN supports a multitude of com-
munication services: telephone, 
videophone, telex, fax, videotext, slow-
scan television, local area networks 
(LANs), videoconferencing systems, 
data terminals, personal computers, tele-
phone exchanges, printers, payphones, 
and many more. 
It is all very well for communication 
units to be part of an efficiently 
operating network, but can we connect 
two or more ISDNs to form an even 
larger network? In other words, can we 
connect an ISDN to the outside world? 
Satellites and fibre optic cables provide 
the answer. Digital signals in ISDN 
channels travel at 64 kbit/s, and 
processor-controlled central units (con-
centrators) regulate the multitude of 
data streams in accordance with the ca-
pacity of the lines in the system. Ob-
viously, the higher the bandwidth of the 
channels, the more traffic can be carried 
at a relatively high bit-rate. The increas-
ing use of fibre-optic technology is cer-
tain to bring the transmission of moving 
pictures in ISDNs within reach in the not 
too distant future. An important aspect 
of ISDN is that the routeing and buffer-
ing of data in the system are completely 
invisible. This means that the user of, 
say, a personal micro can send out a data 
file to another computer user in the of-
fice building without having to wait for 
access if the "receiver" is engaged in 
other work: the data is automatically 
buffered and kept stored until the re-
ceiver is ready to accept them. 
Data from the ISDN in an office may be 

Example of an integrated digital systems network (ISDN). Data flow is regulated and opti-
mized by processor-controlled exchanges, which are completely invisible to the users of com-
munication equipment connected (courtesy Plessey/GEC). 
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fed to a satellite uplink unit. It is then 
digitally transmitted to a geostationary 
transponder, which amplifies the signal, 
and beams it down to the receiving 
station, which may be thousands of 
miles away from the sending office. Both 
offices are equipped with transmit and 
receive equipment for access to a par-
ticular satellite, or even a network of 
satellites, so that high quality full-duplex 
communication channels are continu-
ously available. 
On the aerial grounds outside Telecom 
87, a number of companies demon-
strated new, transportable, satellite 
uplink equipment in various power 
ratings, geared to connection to an 
ISDN. Dish sizes varied from about 
1.5 m to 10 m and more. 
Companies actively engaged in building 
ISDN equipment include NEC, Siemens, 
Hewlett Packard, the Northern Telecom 
consortium, Philips/AT&T (Sopho-S sys-
tem), IBM and Olivetti. 

ISDN in practice: System X 
Plessey and GEC-Marconi are currently 
regarded as the leaders in the develop-
ment of ISDN systems to CCITT stan-
dards. Their joint product is called 
System X. Although System X equip-
ment has been in use for a number of 
years in British Telecom's main trunk ex-
changes, recent improvements as regards 
the achievable speed on the internal and 
external data links have aroused the in-
terest of many national PTTs planning 
and building new data and voice com-
munication networks. Recently, the data 
transfer rate of System X has been 
upgraded from 80 to 144 kbit/s, with full 
compatibility between old and new 
systems guaranteed. 
At Telecom 87, Plessey/GEC demon-
strated the versatility of the latest version 
of an ISDN compatible trunk exchange. 
The system installed on the stand was in 

System X live at Telecom 87: London literally 
transferred to Geneva. With the co-operation 
of British Telecom, the Geneva based System 
X exchange from GEC/PLessey operates as 
an integral part of the UK telephone net-
work. Two other companies exhibiting at 
Telecom 87, Comsat and STC, had access to 
the "London" exchange and its ISDN ser-
vices (courtesy Plessey/GEC). 

Example of communication equipment installed in 2 offices, and connected to an ISDN net-
work with an uplink/downlink interface. A geostationary satellite puts the offices in contact 
with each other. 

SCAN VIDEO 

• 

GROUP IV I 

TRANSFER I 

continuous operation, functioning as 
part of a telephone exchange situated in 
London. Two-way satellite links between 
Geneva and London had been set up for 
the occasion of Telecom 87 to show that 
part of the traffic carried by a main 
London telephone exchange could be 
transferred to the system installed on the 
System X stand. In fact, the public was 
invited to contact London extensions 
direct from the stand, without having to 
prefix calls with STD code 01. The ISDN 
exchange occupied relatively little floor 
space, yet carried fax, telex, slow-scan, 
computer, LAN, voice and videophone 
services for 5 companies simultaneously. 

An interesting technical novelty devel-
oped specifically for use in ISDN sys-
tems is dynamic line inductance balanc-

' ing. A computer simulation on the Sys-
tem X stand showed how an intelligent 
test and control system runs a fast and 
invisible check on the electrical charac-
teristics of the telephone line. This takes 
place within a second or so after the line 
has been selected, and provides the basic 
settings for the active fork circuit that 
terminates the line at the ISDN side. The 
combined termination and source in-
ductance of the fork is continuously ad-
justed to achieve optimum suppression 
of noise, pulse ringing, and line echoes. 
These are often troublesome effects in 
data transmission, causing distortion 
and, of course, a reduced bit rate (data 
speed). In short, the active fork circuit 
makes the best of every line, irrespective 
of the length, or the equipment connec-
ted to it. As such, it offers new ways to 
use existing telephone lines for high-
speed modems. 

UbÍI SLOW SCAN VIDEO 
DUPLEX I 

DIGITAL VOICE 

I _e#   
64 k1511,4 IF 

PHOTO VIDEOTEX 

• 

I FACSIMILE GROUP IV 

DATA FILE TRANSFER 

880036-9 

The new ISDN compatible videophone from 
Philips Communication Industries. 

The operator console coupled to an 
ISDN compatible exchange is a radical 
departure from the well-known "switch-
board". The bulk of the work is now 
carried out automatically by a computer. 
A high-resolution screen gives an over-
view of all current and pending connec-
tions between internal and external ex-
tensions. Internal extensions do not have 
numbers, but easy to memorize letter 
codes, which are all displayed on the 
screen, complete with extension status 
information. Extensions can be called 
up with a single command from the 
keyboard. Automatic redialling, call 
diversion, automatic reminders, priority 
level assignment, interrupting calls, 
group extension calling, conferencing ar-
rangements, extension scans to locate 
called up persons, and fully automated 
dialling of emergency services are among 
the many features of the new operator 
console, which records the day's ac-
tivities on a printer. The speed at which 
the system works is unbeatable by even 
the most experienced and efficient of ex-
change operators. i> 
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Hewlett Packard proposes to use ISDN 
automated test and measurement systems. 

structures for fast data throughput in complex 

Large transparant panels allowed a 
glance at some of the latest electronics 
technology fitted into racks that 
together form the digital and voice com-
patible System X ISDN exchange. 
Plessey/GEC have relied mostly on their 
own expertise as regards the use of high 
density multi-layer PCBs, VLSI chips, 
SMA components, 8 Mbyte memory 
boards, multi-tasking processor systems, 
and fibre optic connections between 
modules, instead of complex and costly 
bus structures. The System X exchange is 
completely modular, and can be tailored 

and programmed to customer require-
ments: it is, for example, possible to sel-
ect a synthesized, male or female, voice, 
which upon request advises cost and 
duration of the call. Field technicians 
can also make use of the synthesized— 
but remarkably real— voice to obtain 
technical information on the line or ex-
change section brought into service. An 
array of lead-acid batteries provides the 
memory back-up function, enabling the 
complete exchange to be brought into 
service again within 2 minutes after a 
mains failure. 

One of the most interesting demon-
strations of the capabilities of ISDN was 
the full-duplex slow-scan link with one 
camera installed on the Plessey/GEC 
stand, and the other in an office in Man-
chester. A high-speed fax message was 
sent to this office via the System X ex-
change, and an office employee could be 
seen to collect it from his fax receiver. 
For reasons unknown, a demonstration 
of data file transfer to a UK-based 
bulletin board via the ISDN exchange 
was less successful. 

Satellites: competition and 
co-operation 
Much excitement, optimism and good 
cheer at the stands of EutelSat, Aero-
Spatiale, EuroSatellite, ArianeSpace, 
and many other companies and insti-
tutions involved in the building, launch, 
and operation of the first European 
direct broadcasting satellite (DBS), 
TV SAT- I. At long last, and after much 
negative publicity caused by the Colum-
bia disaster and the launch failures of 
2 communication satellites, ArianeSpace 
was hopeful again: the countdown for 
TV SAT- I was the topic of the day. Mr 

The Stornophone 6000 multilingual radio-
telephone can prompt and instruct the user in 
10 different languages. 

EUTELSAT 1-F1 EUTELSAT 1-F2 
and following EUTELSAT Il 

Stabilization 3 axis 3 axis 3 axis 
Mass at launch 1 045 kg 1 160 kg 1 700 lqr ( 7 years) 

1 800 kg (10 years) 
Mass in orbit (1) 510 Sp 550 lej 886 kg 
Span (with solar panel deployed) 13.80 m 13.80 m 22.40 m 
Electrical pow (1) 900 W 900 W 3 000W 
Lifetime 7 years 7 years 7 to 10 years 
Frequency bands 14/11 GHz 14/11 and 14/12 GHz 14/11 and 14/12 Gliz 
Number of transponders 12 14 16 
Number of transponder for simultaneous use 10 (2) 10 16 
Transmit punt of each transponder 20 W 20 W 50 W 
Antennas: 
— receive/transmit 
— receive only 

.— 
2 (3) 

1 . 
1 

1 
— 

• — transmit only 4 4 1 

(1) at end of life — (2) 6 only in eclipse — (3) one antenna as a back-up for the other 880036 - T 

Comparison of the technical features of future Eulelsat Series-2 satellites to the "good old" Series 1 spacecraft Eutelsat 1 F1 (ECS-1) and 
Eutelsat 1 F2 (ECS-2). Not shown in the table is the recently launched Eutelsat 1 F4 ( ECS-4; OP= 10° E), which is also a Series 1 type. ECS-3 
was lost in an unsuccessful launch (courtesy Eutelsat). 
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Jean-Pierre Baudry of EuroSatellite re-
ceived telexes straight from the ESA 
launch site at Kourou, French Guyana, 
and faithfully added a tick to a long list 
of check items related to the prep-
arations for the launch of the Ariane 2 
rocket to carry TV SAT- 1 into geo-
stationary orbit. Now, almost 4 months 
after Telecom 87, it has evolved that the 
launch was successful, but that TV SAT-
1 is unlikely to be be taken into service as 
scheduled owing to technical difficulties 
with telemetry equipment and one of the 
solar panels. This was the last thing the 
German electronics industry had ex-
pected: a successful launch, but a defec-
tive satellite. 
How does the American satellite in-
dustry regard the European efforts at 
putting high power TV satellites in or-
bit? Mrs Walda W Roseman, chief press 
officer of Intelsat, argued that the com-
bined power of the European satellite in-
dustry is not, or not yet, a serious com-
petitor to her company, simply because 
"the technology lacks the experience". 
She then went on to show the huge tech-
nical potential and the good financial 
results achieved by Intelsat, an inter-
national consortium renowned for its ex-
perience in operating tens of geostation-
ary satellites for data communications 
and TV services. The 4-channel German 
and French DB services, TV SAT and 
TDF, are so heavily sponsored by the 
respective governments as to be econ-
omically unviable: in other words, they 
can not be, nor become, profitable 
simply because they have no channels 
available for leasing to commercial TV 

stations. In this context, it is interesting 
to note that SES of Luxemburg have 
signed a contract with RCA for the con-
struction of Astra, a 16-channel medium 
power satellite to be launched later this 
year. 
Meanwhile, Eutelsat has started a 
program for the construction and launch 
of their Series-2 satellites in the early 
1990s. These satellites will be con-
siderably improved with respect to the 
current types in Series- 1 (ECS-I, ECS-2, 
and, recently, ECS-4). Transmit power 
will be 50 W per transponder instead of 
20 W. Again, it is interesting to note that 
Eutelsat has no intention whatsoever of 
building satellites with the power rating 
of the " heavy-weights" TV SAT, TDF 
or Olympus. Mr Michel Chabrol, oper-
ational planning engineer of Eutelsat, 
said that 50 W would be adequate, even 
for direct (individual) reception, con-
sidering the recent technical advances 
achieved in satellite receiver technology. 
Indeed, lowering the receiver's noise fig-
ure by about 0.5 dB is easier, and cer-
tainly less costly, than increasing the sat-

ellite transmit power by, say, 100 W. 1> 

Fuba's off-set parabolic dish aerial Type 
OAPI20 for satellite TV reception (Fbba 
press photograph). 

Telecommunications has developed spec-
tacularly since Alexander Graham Bell's in-
vention of the telephone in 1876 (courtes) 
¡TU). 

Better luck than TV SAT!, we hope: 
engineers working on the French national DB 
satellite, TDF-1 (courtesy Aerospatiale). 

To 341.5 From 359° 

Proposed network of Intelsat geosynchronous satellites for coverage of this year's Summer Olympic Games in Seoul, Korea (courtesy Intelsat). 
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D2-MAC: already a skeleton 
in the cupboard? 
Not a single West-German company on 
Telecom 87 was able to show a working, 
D2-MAC compatible, satellite TV re-
ceiver for the consumer market. This 
was simply because ITT Semiconductors 
of Freiburg did not have the key compo-
nent ready in time. Embarrassed press 
officers and engineers on the stands of 
Fuba, Hirschmann and Bosch had to ad-
mit that receive systems for TV SAT- 1 
were still incomplete without the Type 
DMA2270 transcoder chip. 
Whether or not D2-MAC will succeed in 
becoming the new European TV stan-
dard, the professional world is ready for 
it: Matra Communication of France and 
Fuba of West Germany showed working 
prototypes of D2-MAC to PAL/SECAM 
transcoders. These systems are only in-
tended for cable head-end stations, how-
ever, and come as a number of racks fit-
ted in a 19 inch enclosure. 
Plessey and Philips are also reported to 
have commenced a joint programme for 
the development of a MAC transcoder 
chip, but details of this were not known 
at Telecom 87. 
The Japanese industry has simply 
skipped everything to do with MAC 
transcoders, and have come up with the 
far more powerful MUSE transmission 
standard, which is briefly discussed 
further on in this article. 

Inmarsat 
The International Maritime Satellite Or-
ganisation ( Inmarsat) had built an im-
pressive and colourful stand. Inmarsat is 
totally dedicated to operating a network 
of geostationary satellites that carry data 
and voice communication between ships, 
shore stations, and, shortly, aeroplanes. 
The main topic was Inmarsat'os new in-
itiative to extend their services with land-
mobile and aeronautical communication 
systems. In the not too distant future, 

880036 - 8 

PSMISS OSOCIC.Ass VOTES. 

roUr.tar•S Sorfurris  

Geostationary satellites operated by Inmarsat 
can play an important role in the forming of 
a worldwide distress calling system for ships 
(courtes, 

Motorcycle top box with Storno's "Silent 
Messenger" radio installed in a shock absor-
bent enclosure. 

airlines will be able to offer passengers 
world-wide telephone and data trans-
mission facilities. Before long, the 
businessman on board an aeroplane will 
be seen sending reports prepared on his 
lap-top computer to the head-office. 
Inmarsat currently operates communi-
cations capacity on 9 satellites in geo-
stationary orbit around the world. These 
are the Marecs A and B2 satellites, 
three MariSat spacecraft, and transpon-
ders leased on four Intelsat series-5 satel-
lites. Inmarsat expects to satisfy the ever 
increasing demand for more communi-
cation capacity at higher speed by means 
of three Inmarsat-2 satellites currently 
being constructed by an international 
consortium headed by British Aero-
space. Inmarsat will own, rather than 
lease, these new satellites. 
STC, one of the companies that supply 
Inmarsat approved communications 
equipment for use on ships, demon-
strated a new mechanically steered dish 
aerial that uses an electronic gyroscope 
to keep itself pointed at the satellite with 
an accuracy of tenths of a degree. 

Oriental power 
Twenty-six Japanese organizations and 
telecommuncations manufacturers par-
ticipated in Telecom 87. Their collective 
stand was the third largest on the exhi-
bition, following the United States and 
France. Japan Radio, Hitachi, Fujitsu, 
NEC, Sony, Panasonic, Matsushita, 
NHK (The Japanese broadcasting cor-
poration), Canon, Ricoh, OKI and KDD 
made their presence as the most import-
ant companies. 
One of the most interesting technical 
novelties on display was the HDTV (high 
definition television) equipment devel-
oped by NHK. This TV standard is 
based on 1,125 lines and a horizontal-to-
vertical picture aspect ratio of 9:16, and 
is expected to revolutionize TV watch-
ing. Colour pictures of unparallelled 
brightness and resolution are displayed 
on 32 or 40 inch monitors, and the ac-
companying sound is to CD standards. 

Since the Hi-vision picture contains 
about 5 times the information of a con-
ventional PAL picture, NHK set out to 
develop the MUSE transmission system 
for use on satellites. MUSE means 
Multiple Sub Niquist Sampling En-
coding. Studio equipment has been 
developed to compress the HDTV band-
width of more than 20 MHz to about 
8 MHz, the standard uplink baseband, 
without reducing picture quality. NHK 
have already conducted many ex-
periments in broadcasting Hi-Vision 
signals via the Japanese satellite BS-2B. 
The aim of NHK is to increase the 
number of lines in the TV raster to 
2,200, while 3-dimensional television is 
also being studied. A HDTV video 
cassette recorder is already available, and 
was demonstrated successfully. 
Further interesting new items on the 
Japanese stand were Ricoh's and 
Canon's fast, ISDN compatible G4 fac-
simile machines. The Canon fax Type 
14003 is complete with a desk-top 
publishing system, a vertical A4 moni-
tor, and a medium-resolution laser 
printer. At the speed of 64 kbits/s, the 
machine transmits a document in just 
3 seconds. Who needs telex any longer? 
Hitachi presented its new HMAP-D 
system, which is a complete workstation 
for the design, storage and retrieval of 
map information. The system was 
demonstrated live on Telecom, using a 
satellite link to receive information from 
a central storage computer in Tokyo. 
Real estate listings and detailed maps 
complete with street names and traffic 
information were available almost in-
stantly on a 58-inch high resolution 
colour display, and a colour printer. 
Colour coding, magnifying, reducing or 
scrolling of maps are among the many 
technical features of this powerful 
system. 
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No way can the telecommunications industry 
go round informative books and magazines 
on the subject! 
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NOISE BLANKER 

A noise blanker is indispensable for im-
proving the reception of very weak 
signals on the SW bands. In most com-
munication receivers, the selectivity of 
intermediate frequency ( IF) filters cause 
interfering pulses to be widened, blot-
ting out the wanted signal. It is useful, 
therefore, to suppress interference before 
this can wreak havoc in the IF sections 
of the receiver. 
The 455 kHz IF signal is first buffered in 
T2, and then processed separately in two 
circuits. 
The lower section of the circuit is a 
TCA440 based receiver for the interfer-
ing pulses. The TCA440 is in itself a vir-
tually complete receiver, since it com-
prises an RF amplifier, a mixer, and an 
IF amplifier. All stages in the latter are 
used since pin 4 is grounded here. The 
pulse receiver has its own AGC (auto-

matic gain control) to ensure effective 
suppression of relatively weak inter-
ference also. Preset Pi and poten-
tiometer P2 enable precise adjustment 
of the noise blanker for various levels of 
interference. The circuit can be con-
trolled digitally via Ri; a logic high 
level renders the noise blanker ineffec-
tive. The interfering pulses are made 
logic compatible with the aid of opamp 
IC:. LED Di lights when noise is 
detected. 
In the upper section of the circuit, the IF 
signal is first delayed in FL' to compen-
sate for the processing time in the pulse 
receiver. ES1 is opened when a suf-
ficienly strong interfering pulse is recog-
nized, so that the IF signal is no longer 
applied to output buffer T. Also, the 
gate of this FET is then grounded for RF 
signals via ESI-C4, while ES: is closed 

to maintain correct termination of FLi. 
Properly constructed, this circuit 
achieves noise suppression of the order 
of 85 dB. Alterations to suit operation at 
an IF other than 455 kHz involve Li 
and FL', although due account should 
be taken of the parasitic capacitance of 
the electronic switches at relatively high 
frequencies. (B) 
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Alternative ICs 
for the 2506 
Instrument 
Amplifier 
A substitute device for the NEC UPC1651 wideband 

amplifier IC employed in our AEM2506 Wideband 
Instrument Amplifier project featured last month, is the 
Signetics NE5205. 

This has an almost identical 
internal circuit and very similar 
specifications, except for the 
bandwidth, which rolls off 
around 600 MHz. However, it's 
unconditionally stable and you 

don't need to take the input 
loading precautions suggested 
in the article. It is available in a 
variety of packages, but the 
"EC" (can) package is probabl 
the best suited to our project. 

PROJECT BUYERS GUIDE 
The AEM1520 FM Wireless Mic is an ideal ' start up' project for those 
just beginning as an electronics hobbyist. It contains a minimum 
number of components, is easy to build and get going, and gives reli-
able results. All the components are pretty well readily available and 
the project will be widely stocked as a kit as a variety of retailers 
expressed keen interest. And kits are the best way to buy, if you're 
new to the hobby. 

Victorian constructors should try All Electroric Components. 
Jaycar and Ritronics stores. If you're using components on-hand 
and just want a few items, the toroidal core for the coil (Amidon type 
T50-12) is distributed by Stewart Electronic Components in Hun-
tingdale. Any othwer electronics retailer should carry the other com-
ponents. The pc board will be stocked by All Electronic Compo-
nents. 
South Australian constructors should breast the counter at any of 

the five Force Electronics stores. 
New South Wales constructors should toddle into any Jaycar 

store for a kit. The T50-12 toroid can also be obtained through Geoff 
Wood Electronics in Lane Cove. 

Parts for the AEM3106 antenna are readily available from your 
local hardware store' The balun can be built up from the Amidon " RF 
Toroid Kit" available from Dick Smith stores ( cat. no. L-1410). The 
appropriate core is also available through Stewart Electronic Com-
ponents in Melbourne and Geoff Wood Electronics in Lane Cove. 
Coaxial cable and connectors are widely available at most elec-
tronics retailers. 

For those constructors who wrote or telephoned us expressing 
their interest in the Elektor Multi-Function Frequency Meter pub-
lished in our January issue, this months prescaler for that instru-
ment will doubtless prove of interest. The specialised semiconduc-
tors may be sourced through Stewart Electronic Components in Mel-
bourne (or at least close equivalents). Note that the U664B may be 
obtained as a spare part through DSE stores. Geoff Wood Elec-
tronics in Sydney may also be able to supply many of the semicon-
ductors. For pc boards, enquire with All Electronic Components in 
Melbourne. 
The Infra- red Headphones project is an interesting one. Here, too, 

for the semiconductors, try Stewart Electronic Components in Mel-
bourne. If they cannot supply your exact requirements, they can 
likely suggest usable near equivalents. They are also able to supply 
a suitable pre- wound inductor for L1 (33 mH). Most other compo-
nents should be widely available. Enquire with All Electronic Compo-
nents for pc boards. 

RETAIL ROUNDUP 

Adelaide enthusiasts should readily recognise the city store 
of Force Electronics, located in the " Electronics Belt" at 203 
Wright St, Adelaide. The spacious, well-appointed store has a 
huge self- serve area well-crammed with components, kits 
and other goodies. Force has four other stores, at Findon, 
Christies Beach, Enfield and Brighton. 

US manufacturer Mini-Cir-
cuits also has a suitable device, 
the MAR- 1. This boasts 12 dB of 
gain from dc to 1000 MHz and 
unconditional stability. It 
comes in a micro-X package. 
Melbourne specialist compo-

nent supplier, Stewart Elec-
tronic Components, can source 
both types as well as the special 
case used for the prototype. 
With the latter, you can take 
your choice of either N-type or 
BNC connectors. In fact, you 
can source all the components 
from them! Contact Stewart 
Electronic Components, PO 
Box 281, Oakleigh 3166 Vic. 
(03)543 3733. 

Jaycar kits up for 
the 4605 Super 
Simple Modem 

O"r popular Super Simple 
lodern project. the 

AENI4605, is now being stocked 
as a kit by Jaycar. 

Published back in September 
1986. this V21/23 modem is 
about as simple as is possible, 
but still performs well. 

It employs the low-cost, 
phenomenally successful ' 7910 
"World Chip'' modem IC and 
incorporates the simplest 
RS232 interface using just three 
lines — receive data, transmit 
data and ground. It can be pow-
ered from a 12 V plugpack. or 
your computer if it has 12 Vdc 
available. 

Jaycar has eight stores, five in 
Sydney, two in Melbourne and 
one in Brisbane. Further details 
from their head office on 
(02)747 2022. 

Motor start 
and lighting 
capacitors 

M elbourne retailer All Elec-
tronic Components has 

introduced three new lines of 
specialist type capacitors. 
They are for electric motor 

starting and running, and for 
lighting power factor correction 
applications. 

For motor starting, they stock 
values from 3.75 uF to 240 uF, for 
motor running applications, 
they stock values from 2 uF to 30 
uF. And for lighting applica-
tions, they stock values from 3 
uF to 30 uF. 

Call or call- in — AII Electronic 
Components, 118 Lonsdale St, 
Melbourne. (03)662 3506. 

Precision 10-turn 
pots 

High quality. precision 10- 
turn wirewound pots are 

required in many electronic 
applications. And where 
they're called for, they have no 
substitutes. 

Ritronics stock a range of pre-
cision 10-turn wirewound post 
made by Spectrol. They have 
0.25" shafts and are equivalent 
to the Bourns type 3540S and 
Beckman 7256. 
They stock them in a range of 

values ( in the 10-20-50-100 
series) from 50 ohms through to 
100k. They cost $9.95 each. See 
Ritronics, PO Box 620, Clayton 
3168 Vic. (03)543 2648. Or try 
their city or Northcote stores in 
Melbourne. 
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WALL TO WALL SAVINGS! 
Dual Trace 20 MHz WOO 
Oscilloscope.  Portasol Butane gir  

 ' Soldering Iron ..- '""cc-3' 
$3995 

FEATURES: 
• Large 6" rectangular CRT with internal 

graticule. 
• High sensitivity: 1 m V/Div. 
• High accuracy: + or - 3%. 
• Stable, low-drift design. 
• 8 divisions of displayed dynamic range 
and accurate, distortion-free waveform 
measurements. 

• This instrument has a special TV sync 
separation circuit for quick measurements 
of video signals. 

Amoeba FM 
Bug Kit (TE) 
• Ultra sensitive wireless 
microphone. 

• Fits into a Tic Tac box. 
• Transmits over 400 metres. 1 More FM bugs book $3.50 

1 GHz Frequency 
Meter Kit 
Half the price of 
comparable models. 

FEATURES: 
• Professional machined and 
screen printed red perspex front 
panel. 

• Easy to assemble and construct. 
• No special tools required. 
• Bright Hewlett Packard 8 digit display. 
• Electronic switch lathing. 
• High Performance IC's. 
• High Quality Components. 

• A convenient X-Y operation 
mode allows phase difference 
measurements between 
two waveforms. 

SEE SILICON CHIP NOV. '87 
- JAN.'88 FOR FULL 

DETAILS. 

MAIL OR PHONE ORDERS TO ANY STORE STANDARD MAIL UP TO 2kg 

SA215 
Pulse Count 
Pir Detector 

$110 
FEATURES: 
• 12m x 12m coverage . 

110° angle. 
• 38 beams at 3 rows. 

Completely 
portable. Take anywhere 

10-60 watt variable. 

'''''''' • 

• Selectable single or 
pulse count. 

• Completely shielded 
from RF interference. 

NORMALLY NOW 10 UP 

IN91 4/1N4148 DIODE 0.08 0.06 0.05 
1N4004 400V IA DIODE 0.15 0.10 0.07 
1N5404 400V 3A DIODE 0.40 0.20 0.16 

WO4 400V 13A BRIDGE  0.90 0.70 0.60 
35A 400V BRIDGE RECTIFIER 8.95 4.95 4.50 

7805 + 5V lA VOLTAGE REGULATOR . . . . 1.25 
7812 + 12V lA VOLTAGE REGULATORS. . . 1.25 
7905 - 5V I A VOLTAGE REGULATORS. . . . 1.25 
7912 - 12V IA VOLTAGE REGULATORS. . . 1.25 
LM317SP + 1.2 - 40V 1.5A VAR. REG 2.95 
LM337SP - 1.2 - 40V 1.5A VAR. REG 2.95 

0.95 0.85 
0.95 0.85 
0.95 0.85 
0.95 0.85 
1.50 1.20 
1.50 1.20 

4N25 OPTO COUPLERS 1  35 0.85 0.75 
LM339 QUAD COMPARITOR  1.45 0.75 0.60 
LM358 DUAL OP AMP - LOW POWER  1.35 0.65 0.58 
LM393 L.V.L. OFFS. DUAL COMP 1  40 0.70 0.60 
TL074 UNOISE 4 x JFET OP AMP 2.95 2.20 2.00 

BNC PLUGS 2.95 1.50 1.20 
DE9 MALE 1.95 1.00 0.90 
DE9 FEMALE  1.95 1.00 0.90 
DE9 BACK SHELL 1.95 1.20 1.10 
DB25 MALE 1.95 1.00 0.90 
DB25 FEMALE 1  95 1.00 0.90 
01325 BACK SHELL 1.95 1.00 0.90 
DB15'S AND 37'S LOTS 0.50 0.49 

O N SERVICE UP TO 3kg $700 ROAD FREIGHT OVER 10kg $ 10.00. 

11111111411\11111111LIIIIMM 
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(08) 212 5400 
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cam project 1502 

Build the "Minder" 
FM wireless microphone 
Jamye Harrison 

Roger Harrison 

Here's an amazingly simple and easy to build, but very 
effective, 'wireless' microphone that can be used with any FM 
band receiver to listen- in on sounds from some distance away. 
It has dozens of uses! Keep an ear on the baby playing or 
sleeping in its room, or, placed near the swimming pool, you 
can keep an ear on the action poolside. 

EAVESDROPPING is considered socially "not nice", but 
there are plenty of applications around the home where one 
would like to know, or at least hear, what's happening in 
another room or outside. The examples quoted in the pream-
ble are fairly obvious ones, but no doubt dozens of others will 
spring to mind. But it was those two examples that led us to 
call this little project the "Minder". You could probably also 
think of a few ways to have a little harmless fun "eavesdrop-
ping" on family members or situations with this project but 
we'll have to leave it to your common sense and judgement as 
to where to draw the line between what is a little fun and 
what constitutes eavesdropping that's liable to get you in ' hot 
water' with your 'victims'! 

The project comprises a one-transistor oscillator, a simple, 
very low power transmitter, that incorporates a microphone 
used to modulate (that is, to vary or to impress upon) the 
oscillator with sounds it picks up in the vicinity. The oscil-
lator operates in the FM broadcast band, 88-108 MHz, so that 
it can be set to a frequency where there are no broadcast sta-
tions in your area allowing it to be readily picked up on, say, 
a portable broadcast receiver having FM band reception. 

We've built quite a few FM wireless, or radio, mics like this 
over the years and have become very familiar with the various 
drawbacks and failings of different circuits and components. 
The very simplicity of the circuits is both an advantage and a 
drawback. But some of the problems that arise can he dealt 
with. 
For a start, many FM 'bugs' we've tried are very ' finicky' to 

set up, the tuning adjustment being very gross. Many are also 
sensitive to the proximity of hands and other objects which 
cause them to move off frequency. Many designs have battery 
and microphone leads (indeed, the battery and the mic-
rophone themselves!) ' live' with the radio frequency (RF) 
energy generated by the oscillator so that they cannot be 
touched — or even approached closely, while operating. 
Bringing your hand within 50 mm is enough to upset them, 
sending the radio mic off frequency, causing 'feedback' sque-
als in the audio, etc. Setting up such circuits is tantamount to 
magic! 
We've tried circuits using small hand-wound air-cored 

coils and circuits using coils made of a track on the pc board; 
each has advantages and disadvantages. The hand-wound 
coil is simple, but getting the coil 'just right' can be a lengthy 
and frustrating exercise — even though instructive! Those 

The project is assembled on a small printed circuit board and 
powered from a standard 'transistor radio' battery. 

with a ' printed' coil have the advantage that this arrangement 
acts like an antenna, and they radiate very well; but they are 
quite sensitive to the proximity of other objects, and handl-
ing them causes the oscillator to substantially change fre-
quency. If you move one of these designs, you have to 'find' it 
again or re-tune it. Sometimes, oscillation just stops 
altogether. Similar problems arise, although perhaps not so 
drastic, with designs employing air-wound coils. 
Another drawback of such designs is the frequency ' drift' 

they exhibit. Changes in temperature and humidity, and the 
small, but still significant, dissipation of the transistor bring 
about small changes in the circuit's components, all of which 
contribute to altering the oscillator frequency which 'wan-
ders' continually. The wander may not be as much as a 
megahertz, but if it's 100 kHz (quite typical), that's enough for 
it to wander away from the frequency to which your receiver 
is tuned. Now, while many FM band receivers have a facility 
called 'automatic frequency correction' (AFC, for short), 
which is there to keep the receiver tuned to the station on 
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which you set it, the AFC circuit often cannot cope with the 
range and rapidity with which these oscillators can drift. 

In this design, we've attempted to overcome, or reduce, 
such problems, in the course of which we did a lot of experi-
menting. We believe this FM wireless mic will prove the most 
reliable and least troublesome of its type around. You'll have 
a lot of fun and satisfaction building and using it. If you've 
had a little experience building FM 'bugs' already, you'll 
appreciate the advantages of this design immediately. 

Design features 
The critical part of any free-running oscillator (that is, where 
it's not ' locked' to any frequency reference such as a quartz 
crystal which is highly stable), is the tuned circuit. The coil 
and capacitor, Li and CV1 in our circuit here, are the princi-
pal elements determining the frequency of oscillation. A 
fixed coil and a variable capacitor may be used to set the fre-
quency initially, or a fixed capacitor and variable inductance 
coil. 

Air-cored, hand-wound coils are simply constructed, but 
at these frequencies, where the inductance is very small, 
even minute physical variations in the winding have gross 
effects on the actual inductance. Hand-wound coils will all 
exhibit physical variations one to another which have to be 
compensated for in the circuit design. A variable capacitor 
with a wide capacitance range will ensure the tuned circuit 
can be set over a sufficient range to compensate for such vari-
ations, but with commonly available trimmer capacitors, a 
half turn will cover a 30-40 MHz frequency range, making it 
very 'finicky' to set on a given frequency. 

Printed circuit inductors overcome this problem, but have 
other disadvantages as outlined before. We tried a prewound 
variable inductance and fixed capacitor combination, which 
worked very well. The coil was wound on a plastic former 
and had a threaded ferrite 'slug' that could be screwed up and 
down inside the threaded plastic former. This was a marked 
improvement on the previous tuned circuits, showing better 
stability, accuracy and ease of setting. But 'proximity' effects 

CIRCUIT DESCRIPTION 
The circuit employs a free-running, one transistor oscillator operat-
ing in the 88-108 MHz region, and a high output electret microphone 
insert to frequency modulate the oscillator with sounds it picks up. 
When the supply voltage is applied, a very short pulse of current 

will flow through the base-emitter junction of the transistor, Q1. This 
will cause a brief pulse of current to flow through its collector-emitter 
junction. That current pulse also flows through L1, causing a brief 
oscillating current in L1-CV1 as its a resonant circuit, and an alter-
nating voltage will appear across L1 (and CV1). It sort of, ' rings like 
a bell'. The frequency at which L1-CV1 ' rings' depends on the values 
of the inductance and capacitance, respectively. 

Before the initial burst of oscillatory current in L1-CV1 can die 
away, a small amount is fed via 05 to the emitter of the transistor. 
This is amplified by the transistor such that it is in phase (or in time) 
with the oscillating current in L1-CV1, thus sustaining the oscillation. 
Some of the energy thus built up is radiated by the circuit and can be 
received on any radio with an FM band. The actual frequency of 
oscillation depends on the TOTAL 'stray' capacitances and induc-
tances encountered by the tuned circuit — component leads and pc 
board tracks add a little stray inductance; stray capacitance is 
added by capacitance between tracks, the inter-element capaci-
tances inherent in the transistor, etc. 
The base-emitter junction of Q1 is biased by R2-R3 and R4. Note 

that, if a supply voltage below about 4 V is required, R3 should be 
changed to 22k. 
The electret microphone comprises an insulator with a static 

charge trapped in or upon it, set between two metal plates to which 
a dc ' bias' is applied. The plates move in response to air pressure 
variations caused by sounds. This creates a changing capacitance 
and thus an accompanying change in voltage. The output level is 
typically greater than standard dynamic microphones. 

In this circuit, the bias is applied to the electret microphone via R1, 
the varying capacitance of the electret varying the voltage between 
'a' and ' b'. This audio signal voltage is coupled to the base of Q1 via 
C1. Thus, the audio signal from the microphone will swing the base 
voltage of 01 with respect to its collector voltage, which is fixed ( at 
the battery voltage). This will vary the capacitance of the collector-
base junction of Q1 and, as this is part of the total tuned circuit 
capacitance, the frequency of the oscillator will be varied accord-
ingly. It is not the varying capacitance of the electret mic that directly 
varies the frequency (the mic wouldn't work with RF applied across 
its terminals!), but the variation of the collector-base capacitance of 
Q1 that is varied by the signal from the mic. 
The base of 01 does not have any RF applied to it as capacitors 

02 and C3 " bypass" it. While a dc bias voltage is applied to the 
base. it is at 'ground' or common so far as RF is concerned. RF 
energy is prevented from being coupled into the battery leads and/or 
the battery by C4, which bypasses any RF on the positive supply 
track to ground or common. 

still affected the circuit's operation and the ferrite slugs were 
not meant for frequent adjustment. 
We then hit on the idea of winding the coil on a toroidal fer-

rite former. A toroid is a donut-shaped object and toroidal 
coils have the great advantage of having negligible external 
magnetic field and are thus markedly less affected by proxim-
ity to other objects. We searched the Amidon toroid data (see 
Inductors - unravelling a few myths by John Day in the Feb-
ruary 1987 issue) for a suitable core and settled on the T50-
12. This measures 12.7 mm overall diameter, 7.7 mm inside 
diameter by 4.83 mm high. It's small enough to be relatively 
compact, but not so compact as to be difficult or 'fiddly' to 
handle. The ferrite material specified has just the right 
characteristics we need, too. 

Sure enough, this proved to be the answer. Using the toroi-
dal coil massively reduced the oscillator's sensitivity to pro-
ximity effects, reduced the oscillator drift and proved readily 
repeatable with remarkably accurate results. This enabled us 
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CATALOGUE 
LOW COST UTILITY TIMER 
Ref: EA Feb 1988 
Whether you wish your egg soft, but not too soft, or whether 
you want to add the time factor to a game of Trivial Pursuit, 
this utility timer is ideal. 
Complete kit 

..KA-1697 $21.95 

TRANSISTOR, FET AND 

ZENER TESTER $55.00 
Ref: EA Feb 1988 
Revamped version of an oldie. Checks transistors, fete and 
zencra as well as checking transistor breakdown voltages. 
Great for the workbench, and also for showing how 
semiconductor devices operate. Complete kit includes box, 
meter, transformer and all parts. 
Cat. KA-1698 

/TELEPHONE INTERCOM 
Ref: ETI Feb 1988 
Use 2 old telephones to make an intercom. Kit Includes 
power supply, filter capacitors, box and all parts. 
Cat. KE-4731 

$59.95 

DOOR MINDER 
Ref: Silicon Chip Feb'88 
New generation door opener alarm. 
Cal KC-5020 

$37.50 
9V power supply 
Cat. MP-3010 S18.50 

LOW DISTORTION AUDIO OSCILLATOR 
Ref: EA Dec 1986 
At last it's available, the metered version of our auudio oscillator. Compares w ith the very 
best laboratory standard sine wave equipment available. 
Cat KA-1677 $165.00 

SUPER SIMPLE MODEM 
Ref: AEM Sept 1986 
Due to customer demand, we have deckled to introduce this into our range. It's very cheap 
and it works well. Kit is supplied with RS232 female connector and all other parts except 
power pack which is extra $ 13.95 (Cal MP-3020) 
Cal KM-3046 $85.00 

LOW OHMS ADAPTOR FOR [ DIVL1VI's..‘  
Ref: Silicon Chip Feb 1988 
Another handy kit from SC which utilises your digital multimeter. $29 .95 
Cat KC-5023 

 -I 

MODEM END OF FILE INDICATOR 
Ref: Silicon Chip Feb 1988 
PC board and all parts supplied including switch. $9.95 
Cal KC-5024 

ULTIMATE CAR BURGLAR ALARM 
Ref: Silcon Chip Feb'88 
Includes flashing light switch, back-up battery and ignition killer. $79.50 
Cal KC•5021 Extras - Siren Horn Cal LA-5700 $26.50Screamer Plezo Cat. LA-5255 $ 17.95 

6V 2400 rpm Cassette 
Player Motor 
SCOOP BUY! 
This motor measuring 38 dia and 35mm long (plus shah 
10mm long) has high torque, modest current consurrption. 
It is ideal as a cassette deck replacement motor. It is very 
high in quality - the motor itself is rubber mounted into an 
outer case, with screened power leads. 
Ideal also for toys, robotics. etc. 
Cat. YM-2702 

ONLY $1.00 ea 
10+ 950 ea 

500mW @ 6V Audio Ampli-
fier under $4! 
That's rightl A SIX TRANSISTOR 1/2 watt amp for the cost 
of two hamburgers I It has a two transistor tape preamp which 
is NAB equalised and a 4 transistor power amp. It has 
facilities to take line level inputs. The (irregularly shaped) 
board measures roughly 110(L) x 48(W)mm. Each amp 
comes with complete schematic and connection diagram. (2 
required for stereo). 
Cat. AA-0290 

$3.95 ea 
10+ $3.50 ea 

NEW KIT 
Telephone Line Grabber 

Refer Silicon Chip March '88 

Cat. KC-5025 $29.95 

Push Button Wall Mount 

Phone with AM/FM Radio! 
Scoop purchase pricel Art AM/FM radio with good tone that 
mounts on the wall (kitchen or garage ideal). When the 
phone is answered the music mutes out. You can even put 
the music on the line if you need to put the caller on holdl 
(Requires 3 x AAA batteries not supplied). 
Cat. YT-7072 

STAGGERING VALUE 
$39.95 

LOOKING 
FOR 
ANEW 

JAYCAR 1988 
CATALOGUE? 

GET YOUR COPY FROM: ANY JAYCAR STORE • FREE 
WITH ELECTRONICS AUSTRALIA AND SILICON CHIP 

MARCH ISSUE OR SEND $2 TO PO BOX 185 CONCORD 

2137 AND WE'LL POST ONE TO YOU. 



JéiT JP‘TUPC1 JATt.difi JATUAll JA UAll JA JA LAN JAY LA J Yt,AII JAYLAK JAYLAK JA LAH JAYCAH JAYCAR JAYCAR JAY1 
JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAY, 
JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAY, 
JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAY, 

JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 

S. JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
JAYCAR 
"CAR 

CELEBRATION 8 
'INTELLIGENT MODEM PRICE SLASHED!! 

- leinellseee 

A very well-known Australian manufacturer of moderns came to us with a problem. They had a smallish number of their No.1 selling Intelligent Modems left from their final production run. 
(The product was being discontinued because their upgraded 1988 model intelligent modem Is fitted in a smaller more attractive case. 
They were anxious to clear the old stock to make way for the new. To be frank, however, there is a snag even though it is in reality a very small snag. What is it? 
HAYES COMPATIBILITY. 'Hayes command protocol is used by the Intelligent modems to communicate with each other. The problem is that this intelligent modem only uses a subset of 
the Hayes command protocol. (This can be likened to IBM Clone'-type computers. Most are not 100% IBM software compatble. They work well anyway). 
Mind you, the above is only a problem if you were, say a bank or large corporation trying to use this modem to receive information at high speed from their Intelligent modem& 
BUT d you use it as an ORIGINATE modem i.e. as a house user/hobbyist etc., it is perfect' WE GUARANTEE THAT. 
This is a wonderful opportunity to buy a high speed ( 1200 baud FULL DUPLEX) modem with auto dial/auto answer FOR THE PRICE OF A LOW SPEED DUMB MODEM' 
REMEMBER the only drawback is that it will not ALWAYS work with 'smart' software but will always work in the terminaVViatel mode. 
We have purchased this product FAR BELOW manufacturers factory cost. Massive savings are being passed on. This price is 1/2 the price shown in our 1987 catalogue' A condition of 
purchase was that we did not reveal the manufacturer's name, but you can always make an AVerage guessl 
SPECIFICATIONS: • Speeds 300 baud full duplex 1200/75 limited full duplex 1200 baud full duplex (option) • Data Standards 
ccIrr V21, CCITT V23, Bell 103. CCITT V22 (option) Bell 212 (option) • Interface CCITT V24 ( RS232) • Data Format 
Asynchronous • Diagnostics Analogue and digital loopback • Filtering Digital. no adjustment crystal locked • Power 240V AC 
12 watts • Transmit Level - 10dBM/600 ohms • Receive Sensitivity -40dBM • Receiver Tolerance f.16Hz 
• Modulation Frequency shift keying Phase shift keying (with V22 option) • V21N22N23 ( 1200/1200 option fitted) 
Cat. XC-4834 

SAVE OVER 50% WAS $699 NOW ONLY $349 
MEGAMODEM 

D[) 
DIRECT IMPORT 
SAVES YOU MONEY 
lOmm LEDs - NOW AT AFFORDABLE PRICES 
Red Cat. ZD-I956 
Green Cat. ZD- 1957 
Yellow Cat. ZD- 1958 
Orange Cat. ZD-1959 (NEW) 

WAS $1.95 ea 
NOW $ 1.50 ea 

10 up $1.30 ea 

LOWER PRICES ON 
ULTRA BRIGHT LEDS 
DIRECT IMPORT SAVES YOU MONEY 
(ALL RED) 

WAS 

2001:13Cd Cat. ZD-1790 99t 

10 up 90* 

500mCd Cat. ZD-1792 $3.75 

1000mCd Cat. ZD-1793 

10 up $3.50 

$7.95 

eLED and HOLDER 
FOR PCB MOUNTING 
These are basically a 5mm LED mounted in 232* 

'SS,-.' 
a plastic housing specifically designed for 
PCB mounting. Available tn the 4 standard colours. 
Red Cat. ZD-1780 
Green CaL 213-1781 
Yellow Cat. ZD• 1782 
Orange Cat. ZD-1783 

ALL THE SAME PRICE 
48e ea 

up 42e 
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/LED 1173MM GPMPH 
Jaycar has introduced this great LED array 
for our 1988 new product line-up. It has 7 
green and 3 red rectangular 5mm x 2.5mm 
LEDs mounted in a black housing. Ideal for 
VU metres or where any easy visual clipping 
level is required. 
Cat. ZD- 1702 

$4.25 
10 up $4.00 ea 
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/SYDNEY - CITY 117 York St. (02) 267 1614 - HEAD OFFICE AYCAR 

laWar 

ELECTRONICS 

10 up 70e 
$2.50 

10 up $2.30 
$4.95 

10 up $4.50 

The SID Dar for your telephone will be available 
sometime in January. It appeared tn our 
catalogue but we were afraid to 
release it due to to the safety 
aspect of 000 emergency 
number. We have solved 
this problem, and the new 
model will allow emergency calls through 
on the 000 number, but will stop standard 
STD calls (except Tasmania). Cat. YT-6540 

$34.95 

Mon•Fri 8.30 - 5.30 Thurs 8.30 pm - Sat 9 • 12 AYCAR 
1 15 Parramatta Road 

CARLINGFORD Cnr. Carlingford & Pennant Hills Rd (02) 872 4444 - Concord 2137 AYCAR 
/ AYCAF1 / Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sat 9 - 2pm 
/ / (02) 747 2022 AYCAR 
CONCORD / 115 Parramatta Rd (02) 745 3077 - 1 Telex 72293 AYCAR 

AYCAR / Mon-Fri 8.30 - 5.30 - Sat 8.30 - 12 
FACSIMILE AYCAR HURSTVILLE 121 Forest Rd (02) 570 7000 - 

Mon-Fri 9 • 5.30 Thurs 8.30 pm • Sat 9 - 12 

i- ,....-..._.---- , POST & PACKING GORE HILL 188 Pacific Hwy cnr Bellevue Ave (02) 439 4799 - 
A ' S5 $9.99 $ 2.00 / Mon-Fri 9 • 5.30 Sat 9 - 4pm 

MasterCard $10 
' $25 ea? : rj / BURANDA OLD 144 Logan Rd (07) 393 0777 - 

Mon•Fri 9 • 5.30 Thurs 8.30 - Sat 9 • 12 $50 $99.99 $ 6.50 
OVER $100 $10.00 MELBOURNE-CITY Shop 2.45 A'Beckett St City (03) 663 2030 

VISA ROAD FREIGHT / Mon-Fri 9 • 5.30 Fri 8.30 - Sat 9 - 12 

eeeee 
ANYWHERE SPRINGVALE VIC 887-889 Springvale Road Mulgrave (03) 547 1022 

IN AUSTRALIA $13.50 / Nr Cnr, Dandenong Road Mon-Fri 9 • 5.30 Fri 8.30 • Sat 9 - 12 / (0°8) 022 888 
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MAIL ORDERS 
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aem project 1502 

to reduce the capacitance range of the variable capacitor used 
to set the oscillator's operating frequency, permitting easier 
tuning. We were able to set it up, leave a portable AM/FM 
radio set on frequency, turn the wireless mic off for a few 
hours and, when turned on again, it came up spot on fre-
quency. We were even able to set it up, then turn it off, change 
the transistor (for the same type), turn it on again and it 
would come up on frequency! 
A number of single transistor FM radio mics we tried had 

inadequate modulation, giving insufficient audio output in 
the receiver and exhibiting poor microphone sensitivity. The 
microphone signal is used to modulate (that is, vary) the 
inherent capacitance of the collector-base junction (see the 
"Circuit Description" box). This varies a portion of the total 
circuit capacitance, thus causing a slight change in fre-
quency in sympathy with the applied audio signal. 
To get adequate modulation, we need a microphone with 

good sensitivity and high output voltage swing. Three princi-
pal types have such characteristics — the carbon microphone, 
the electret microphone and some low impedance dynamic 
mics. The first and last are bulky items, but quite effective if 
bulk is unimportant. An old telephone will yield a carbon 
mic and the earpiece makes an excellent high output 
dynamic mic. 

Electret mic ' inserts' are cheap and widely available from 
electronics retailers, so we opted to use this type of mic-
rophone. It draws no power, unlike the carbon mic, and has 
sufficient output for our purpose — given a circuit which 
takes advantage of the mic's characteristics, and choice of a 
transistor which provides enough variation of its collector-
base junction capacitance to give good modulation and thus 
usable recovered audio at the receiver. 
Some designs we've seen and tried require an extra transis-

tor to boost the mic output for better modulation. However, 
this is not essential with the right choice of circuit and com-
ponents. 
The project may be powered from a battery providing any-

where from 3 V to 12 V. If you need compactness, the 3 V or 6 
V "button" batteries made for cameras, watches and hand-
held games are ideal, but a touch expensive. We used a stan-
dard 9 V No. 216 "transistor radio" battery, as can be seen in 
our photograph at the head of this article. 

Construction 
Although not essential to its operation, we designed a 
printed circuit (pc) board for this project and recommend 
that you use a board manufactured to this design. The project 
could be readily built-up using "matrix" board to hold the 
components, but a printed circuit board avoids the possibil-
ity of making mistakes in interconnecting the parts, despite 
the simplicity of the circuit. 
No matter whether you purchase all the parts separately or 

buy a kit, when you start assembly of the project, lay out and 
identify all the individual components. Make sure you iden-
tify the positive and negative leads on capacitor Cl and leads 
'a' and ' b' of the electret mic insert. 
You may elect to either purchase a ready-made pc board or 

make one of your own if you have the necessary equipment. 
Such equipment may be purchased at most electronic com-
ponents retailers. No matter whether you purchase a ready-
made pc board or make your own, start by examining the pc 
board. See that all the holes are drilled and of the correct 
diameter. The holes for the variable capacitor CV1 may need 
to be slightly bigger than the others. 
Although the components may really be assembled in any 

order, you'll find it easier to assemble the project in the fol-
lowing order. The components are mounted on the side of the 

View of the project showing how the toroidal coil is wound and 
mounted on the board. If you like, it may be secured with a glob 
of Silastic. 

pc board which has no tracks on it, with their leads passed 
through the holes drilled in the board. 

First solder the transistor, QI, in place. Take care to get it 
the right way round. Push the leads through the holes on the 
pc board so that the body of Q1 sits just a few millimetres 
above the surface of the board. This will hold it in place while 
you turn the board over and solder the leads carefully one by 
one. 
Apply the soldering iron tip so that it touches both the pad 

on the board and the component's lead passing through it. 
Hold it there for a few seconds and then touch the solder to 
the tip of the iron and see that the solder flows quickly and 
freely over the joint, then remove the iron. All joints are done 
in this way. 
Next solder all the capacitors in place, with the exception 

of the small variable (or 'trimmer') capacitor, CV1. Push the 
leads through the holes so that the body of each components 
sits within a mm or so of the surface of the board, then turn 
the board over and solder the leads. Make sure you get Cl the 
right way round, as indicated on the component overlay diag-
ram here. 

Component overlay for the printed circuit board, showing the 
position of the components. 
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Now you can wind the coil, Ll. Take the toroid and a 200 
mm length of 20 or 22 gauge tinned copper wire. Pass the end 
of the wire through the centre of the toroid for say 150 mm of 
its length. Then, holding the short end, wind the wire around 
the outside of the core and pass the end back through the 
centre again to the right of where you started (moving in an 
anticlockwise direction). That's one turn. Do this another six 
times, spreading the turns evenly around the circumference 
of the toroid so that you end off next to where you started. 
You actually end up, from start to finish, with an effective 
total of eight turns. 

Pass the coil leads through the appropriate holes on the 
board so that the toroid sits well down on the board. This 
helps hold it rigidly in place for good mechanical stability. 
Now you can solder the trimmer capacitor, CV1, in place. As 
there are several types of these available, which are different 
physically, the pc board has been designed to accommodate 
the different arrangements. Some (such as the Philips type 
shown in the picture) have three ' legs', some (such as the 
Murata type) have only two legs. Examine yours. 
The three-legged Philips type has one leg clearly con-

nected to the stack of fixed plates, the other two legs being 
connected to the shaft on which the moving plates are 
mounted. The leg for the fixed plates is placed in the hole 
immediately adjacent to capacitor C2 on the board. The two-
legged Murata type has one leg clearly attached to the shaft 
with the slotted end (which carries the moving plates). The 
other leg is attached to the fixed plates of this capacitor. Once 
again, it is this leg that goes in one of the holes (there are two) 
adjacent to C2. the other leg goes in one of the holes in the 
track that carries the positive supply to Ll. 
Now you can attach the microphone. You can elect to con-

nect it with suitable lengths of hookup wire or on short 
lengths of tinned copper wire, as we did. Either way, first sol-
der the wires into the pc board, then solder the mic insert to 
the other ends, making sure you get it connected the right 
way round — 'a' goes to the junction of Cl and R1, 'b' goes to 
the 'common' or 'ground' line. 
Now you can solder the battery connector leads in place. 

As we used a 9 V No. 216 battery, we attached a No. 216 battery 
"snap" connector, which has colour-coded leads attached — 
one red, one black. The red lead is the positive, black the 

STRIPE SHOWS 
NEGATIVE LEAD 

VALUE 

RATE() VOLTAGE 

aem 5o2 

_1 

Full size reproduction of the 
printed circuit artwork. 

AEM1502 
PARTS LIST 

Semiconductors 

Q1   BC548, BF115 
- see text 

Resistors all V2W, 5% 
R1  33k 
R2   47k 
R3   10k 
R4   120R 

Capacitors 
Cl   2u2/25 V RB electro. 
C2, C3 . 560p/50 V ceramic 
C4   10n/50 V ceramic 
C5   5p6/50 V ceramic 
CV1 ... 2-20p or 3-30p trimmer 

Miscellaneous 
AEM1502 pc board; battery 
connector; 300 mm of 20g or 
22g tinned copper wire; plastic 
jiffy box (if required). 

Estimated cost: $9-$12. 

negative. Make sure you get them the right way round. A 
reverse-connected battery can destroy your transistor. 
Thoroughly check your work before proceeding. See that 

Q1 and Cl are the right way round and that the battery con-
nector is correctly connected. 

The try-out! 
For this, you will need to use a portable transistor AM/FM 
receiver or AM/FM tuner. If the latter has an outside antenna, 
disconnect it and attach a metre or so of hookup wire to the 
antenna connector. You will need a plastic 'tuning' tool. 
These come in a variety of styles, but you will want one that 
has a small metal plate at one end that fits in the slotted shaft 
of the variable capacitor, CV1. Find a spot around the middle 
of the dial of your receiver (say, between 98 and 100) which is 
well away from any stations. Sit the project on a table or 
bench (making sure that the surface beneath it is not metal-
lic). 
Attach the battery, and with your tuning tool, slowly adjust 

the variable capacitor. You should hear the signal ' pop' into 
place as you tune across the frequency your receiver's set to. 
If you have the volume turned up somewhat, you may get 
'howl-round' audio feedback where the receiver's speaker 
excites the project's microphone and an oscillation results. 

If your tuner or receiver has a signal strength or tuning 
meter, watch this as you tune CV1 to get an indication that 
you've tuned across the frequency. A receiver or tuner in the 
same room as the project will pick it up quite strongly. 
An old fashioned ticking alarm clock is a great way to pro-

vide some audio for the signal while you're tuning it. The 
receiver volume control will probably need to be advanced 
further than is necessary with ordinary reception as the mod-
ulation is less than that used by the FM stations, which also 
use some audio "compression" which makes softer sounds 
appear louder to the ear as there is less difference between 
the soft and loud sounds. 
Some receivers will exhibit a few 'strange' effects as you 

tune the oscillator, stations "popping in and out" as you vary 
CVI. This is simply that the receiver's front end is "over-
loaded" by the strong signal from the oscillator, and the 
receiver acts as if the project is its own local oscillator which 
tunes-in the stations. Moving the project further away tends 
to cure the problem. 
With the "Minder" tuned in, take the receiver to another 

room and have someone there read out loud. They don't have 
to be close to the project as the microphone picks up sound 
from anywhere in the room, or, if you boxed the project, it 
may be handheld. On your receiver, you should be able to 
clearly hear what is being said. Remember, however, that you 
will need to advance the volume control somewhat from 
where you normally set it for listening to a station. In some 
circumstances, you may need to turn the volume control vir-
tually all the way up. We found this varied with different 
receivers. 

If it doesn't work 
How could it not work?! Well, there may be several reasons. If 
you can't hear any results, disconnect the battery and once 
again, thoroughly check your construction. The project will 
definitely not work if QI or the battery are connected the 
wrong way round. Putting Cl in back to front will not stop the 
project from working and do little harm to the capacitor ini-
tially, if at all. See that there are no shorts between adjacent 
pads on the pc board that are not connected to one another. 
All joints should have clean, bright solder on them. Any 
"frosty" or otherwise dodgy looking ones should be reheated 
with the iron. 

Mar. 1988 — Australian Electronics Monthly — 61 



aem project 1502 

Further checks should be done with a multimeter. If the 
oscillator is working, the multimeter may make incorrect 
measurements due to the RF voltages present. Temporarily 
short-out the coil terminals with the blade of a screwdriver 
while making multimeter measurements. Plug in the battery 
again and measure the voltage between the lead of R4 that 
connects to the common or negative track on the board, arid 
the collector lead of Q1 (positive). This should be the same as 
the battery voltage. If not, your battery leads or connections 
are faulty. 

If all's well there, measure the voltage between the base and 
emitter leads of Q1 (positive meter lead to the base). It should 
read about 0.5-0.6 volts. If not, Ql may be faulty or soldered 
in the wrong way round, despite your checking. Or, R4 may 
not be properly connected. Check its joints. Whether that's 
OK or not, measure the voltage across R3. It should be about 
one-fifth to one-sixth of the battery voltage (that is, between 
about 1.4 V and 1.7 V or so). If not, you've got trouble with R2 
or R3, or their joints on the board. 

Using the project 
While it's compact enough to stuff in a matchbox (in which 
case you'd need to use a button battery), most applications 
just don't call for it. It will fit nicely in a small plastic "jiffy" 
box, and you'll get a 9 V no. 216 battery in with it— use double 
sided sticky pads to hold the battery and board in place. Jiffy 
boxes are readily obtainable from electronic components 
suppliers. Don't use a metal box — that will just shield it and 
you won't be able to hear it for any distance, if at all! The pro-

HIGH RESOLUTION 
MONOCHROME 
MONITOR 

$165.00 
+ 20°, sales tax . 1 appItcable 

12" MODEL GM- 1211G with ere. 
Tilt and Swivel Base. 
240V A.C. Mains Operation - - -  
VIDEO — 1.0 — 2.5 Vp-p Composite Video Input 

20 MHz (-3 dB) Video Bandwidth 
CRT— 1000 Line Resolution 

P31 Green Screen Phosphor 
Dark Tinted — High Contrast 
Etched — Antiglare Face 

MODEL GM-1211W — P4 White Screen Phosphor 
GM1211A — PT714 Amber Phosphor Screen 
These models available at extra cost. 
Other phosphor screen types available to order. 

Please contact:-

THOMAS ELECTRONICS  
OF AUSTRALIA PTY 1-315: 

INDUSTRIAL AND MILITARY DIVISION 

HEAD OFFICE: BRANCH OFFICE: 
12 Larkin St, Riverwood NSW 2210. 25 Strong Ave, Thomastown Vic. 3074. 
Telephone (02)53 0721. Telex AA-23365. Telephone (03)460 7344. 
Fax (02)534 2171. Fax (03)460 7333. 

ject will also fit neatly is an audio cassette case, once again 
held in place with double-sided stick pads. The project will 
run all day on one Eveready "red" 9 V No. 216 battery. 

If you use a button battery, don't solder to the case. Either 
securely tape the battery leads in place or make-up a connec-
tor from springy brass or copper shim available from automo-
tive spares suppliers. 

The "Minder" can be easily received over distances of 15 to 
30 metres, depending on the sensitivity of the receiver you 
use. This also means that it may be received by your next 
door neighbour, so there's no privacy! Avoid interference to 
stations and set the unit to a part of the band where there are 
few or no stations in your area, and keep it well away from 
any stations. The Minder can be quite a useful project, but 
there's no need to annoy others. 
A short "antenna" may be attached to achieve the range 

needed when the project is used with a relatively insensitive 
receiver. A short length of stiff tinned copper wire about 100 
to 200 mm long, or flexible insulated hookup wire up to a 
metre long, will serve well. Solder one end onto the coil, on 
the outside of the toroid, one or two turns from the end con-
nected to the positive supply rail on the pc board. 
You will note from the Parts List that a variety of transistors 

may be used. Experimenting with different types can be 
instructive and may improve results. The amount of reco-
vered audio in your receiver (which is proportional to the 
amount of modulation obtained in the oscillator), and the 
strength of the signal depends on the exact characteristics of 
the transistor, Ql. The BC548 is the cheapest, most com-
monly available type and works well in this circuit. 
However, different transistors of the same type, as well as of 

different types, will each have slightly different characteris-
tics and some will give better results than others. You might 
try the BF115, the 2N2222A, the 2N3563 or 2N3564, the 
2N3904, the 2N5770, or the 2N3866 (this one produces quite 
a strong signal but you'll have to select one from a group 
which gives the best recovered audio). All are quite common. 

We're sure you'll find the project a lot of fun and find plenty 
of uses for it. Some years ago, a friend used one to success-
fully catch someone vandalising the family car which was 
kept parked outside in the street. Perhaps you'll find an 
equally important application! 1}.. 
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with... DATAK Make your own PCB'S 
-4 

The Complete PCB Kit 
All the chemicals you need to create your own professional pcb's! 
Use the kit to make your own artwork or use magazine art, use the 
patented Pos-Neg process to make photo negative, sensitize and 
expose blank copper, develop and etch — it's all made easy! Save 
time and money with Datak PCB Kit ER-4. Cat N-5700 

60 MHz CRO Probes 
You'd expect to pay SSS more for a CRO 
Probe with this versatility. With x1/x10 
switch, coax CRO connector, IC adaptor, 
spring clip, wandering earth, BNC adaptor 
and more! Cat 0-1247 

Safety Yellow 
3.5 Digit 
Multimeter 
This is one of our best selling 
3.5 digit Multimeters — it's 
no wonder when you see the 
features! Includes Tr, diode, 
continuity PLUS battery 
checker. Checks current to 
10A and resistance to 200 
megs. Cat 0-1445 

3.5 Digit with 
Capacitance 
Checker 
Similar to our safety yellow 
0-1445 only this has a 
capacitance checker and 
goes to 20 megohms 
resistance. Resolution is 
great and it has a fast 300ms 
cycle time and fuse protected 
meter. Cat 0-1465 $995° 

$9995 

$79°5 

Pos/Neg Film 
Refills 
Polyester base film which lets you 
make a negative or a positive 
from either opaque or translucent 
artwork. Two popular sizes to 
choose from! 
ER-9. 2 Sheets 12 X 11" 
Cat N-5709 
ER-5. 6 Sheets 5" X 6' 
Cat N-5705 

$18" per pack 
Contact Print 
Frame 
Large format ER- 10 Print Frame 
for up to 210 x 275mm artwork, 
etc. Comes complete with glass, 
backboard, yellow filter and 
instructions. Cat N-5710 

$3595 ?3,19 

Yellow Pos/Neg 
Filter 
The ER- 17 filter is just what you 
need for any pos/neg work. Keep 
it clean and dust free and you'll 
have it for years. Cat N-5711 

1 

Burnisher 
Makes dry transfer work eat.er, 
faster and neater. Metal ball 
applicator will transfer characters 
from .2mm up to about 6mm. 
With 9mm flat burnisher at other 
end. Cat N-5715 

20MHz Dual Trace CRO 
Don't miss this one, the price must soon 
rise! The DSE professional quality dual 
trace CRO offers outstanding performance 
at a down to earth price. With inbuilt 
component checker for capacitors, 
inductors, transistors, diodes, zeners, etc. 
Cat 0-1260 
Last Month At This Low Price! $899 

3.5 Digit with 
Temperature 
An LCD that's ready for work. 
With many more ranges than 
you'd expect at the price 
including full AC/DC current 
up to 10A. It also checks 
diodes and continuity and 
has overload protection on all 
ranges. Cat 0-1511 115 

- 

Order by phone: 24 hour 
despatch through DSXpress. 
Call TOLL FREE (008)22 6610 

SS (Sydney Area, call 888 2105) 
DICK SMITH ELECTRONICS EXPRESS ORDER SERVICE 

Tinit — Tin Plate 
Powder 
Used to plate bare copper for 
enhanced solderability. One pint 
of Tinit will cover about 1500 sq 
mm with approximately .001mm 
of bright tin. Only takes about 10 
minutes with fresh solution. 
Cat N-5730 

1 punt $1295 

DRY TRANSFERS 
Assorted Marks 
Great for control panels, meters, 
dialplates, etc. 6 sheets of 
transfers including letters in 
black, gold and white. Cat N-5750 

$11 95 ! 

Assorted PCB 
Transfers 
Just about everything you'll need 
for pcb work. Hundreds of 
transfers. 5 sizes of doughnuts, 
square pads, 16-12 pin DIP, TO-
92 transistors and more! 
Cat N-5766 

$1995 - 

Assorted Targets 
Perfect for doing multi-layered 
pcb's. A great assortment of sizes 
for just about any project. 
Cat N-5820 

$795 

TV Wall Plate 
About the same size and 
appearance as your mains wall 
plate but with 75 ohm TV  
connector. Cat P-2042   

$4 35 

Surface Mount   
TV Connector 
Mounts on wall or skirting. With 
75 ohm connector for coax. 
Cat P-2044 $495 

300 ohm 
Wall Connector 
Plug and socket for wall mounted 
300 ohm ribbon cable connection. 
Cat P-2080 

• 11 • 

Circuit-Fix It 
Made especially for repairs or 
modifications to pcbs. Comes 
complete with knife, spring 
loaded clamp and guide, assorted 
copper doughnuts, copper foil 
and instructions. Cat N-5900 

PHOTO CHEMISTRY 
Developer and 
Fixer 
Pack contains enough dry 
developer, fixer and wash to 
process up to 15 5" X e film 
sheets Cat N-5909 

$11 

Negative Resist 
Developer 
A solvent that will develop 
negative acting photo resist. In 
handy 483ml container. Cat N-5905 

ER-71 Negative 
Photo Resist 
A liquid cinnimate resist in bottle 
with pump sprayer for easy 
application. Covers 4000 sq mm. 
Cat N-5907 

$18"  
300 ohm Plug 
Plug to suit ribbon cable for TV 
antenna. Cat P-2082 $1 20 

Fluoro Starter Pack 
2 x 40 fluoro starters. Keep a 
pack handy and you won't be left 
in the dark. Cat P-5625 si 50 

24 Hour Timer 
Great security device! Lets you 
time lights, appliances, etc to 
switch on and off automatically. 
Cat P-5701 

$3995 
Power Point 
Safety Tester 
Simple and easy to use. Just plug 
it into the power point and the 
light pattern indicates any faults. 
Cat P-5300 $755 

DICK SMITH 
ELECTR9NICS  
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1' The EPROM programmer 

Before a description of this is given, there are several intro-
ductory remarks that need to be made concerning the 
philosophy behind the design of this part of the circuit. 

1. The idea of the EPROM programmer was developed as an 
adjunct to, rather than a part of, the total project. It was never 
intended that this portion of the board would be presented as 
a commercial enterprise. The whole idea of the EPROM prog-
rammer was to provide Chris with a convenient means of 
backing-up source screens as they were developed on the pro-
totype. 

2. There are obvious hazards in having such a feature present 
on the board, notably the possibility of re- writing the source 
EPROMS and rendering the board temporarily useless. From 
this, it is obvious that potential EPROM programmers should 
first make copies of their Master ROMs and store them in a 
safe location. 

3. There is a shorting lug installed on the system (SW4 — also 
labelled BURN on the overlay), which has been previously 
discussed in the construction section. With this shorting lug 
removed, it is impossible to accidentally overwrite an exist-
ing EPROM. 

4. In order to program new EPROMS, the old ones must be 
removed from the board. This means removing them whilst 
the power is applied to the board (otherwise we'll lose the 
data we wish to program into them). With the board installed 
inside the IBM, this is not an easy matter. Consequently, it is 
suggested that the EPROMs be programmed in the external 
mode, using the true serial ports to provide the communica-
tion link. A buffered extender board is being developed by 
Maestro to allow EPROMs to be programmed whilst the 
board is inside the IBM. 

5. When removing or installing EPROMs, the RESET button 
should be held down. Removal and/or installation of 
EPROMs should only take a few seconds. 
UNDER NO CIRCUMSTANCES SHOULD THE RESET 

BUTTON BE HELD CONTINUOUSLY FOR MORE THAN 10 
SECONDS. 

Chris and Dan frequently install and remove EPROMs and 
it never takes more than five seconds for each EPROM. 

6. ZIF sockets are not supplied as part of the kit, particularly 
due to the low price and the imminent arrival of the extender 
board. A double (piggy-back) socket technique can be tem-
porarily used to make the insertion/removal of EPROMs a 
fairly trivial exercise. 

Whilst all of the above dire warnings may act as a deterrent, 
the EPROM programmer works quite effectively and only 
takes 15 seconds to program a complete kernel. 

The programming sequence starts at pin 5 of IC21. When 
this pin is in the high state, the EPROM programming section 
is enabled. This signal is applied to pin 9 of IC38 (a 74F00 — a 
2-input NAND gate), and together with A15 from the Novix 
(applied to pin 10 of IC38), produces a signal out of pin 8, 
which will be low when Ais is high (and when pin 9 is high 
as well). This means that the EPROM is always programmed 
in the Novix high address range. 

The two halves of the EPROM (high and low) are selected 
by pin 12 of IC21. When pin 12 is high, the high addresses 
($8000 to $FFFF) are selected and when pin 12 is low, the low 
addresses ($0000 to $7FFF) are selected. The signal from pin 
8 of IC38 is applied to pin 2 of IC39 (a 74F32 — 2-input OR 
gate). This signal, combined with the DR/IN line from the 
Novix, gives the necessary pulse (marked EBURN on the 
schematic), to drive the base of Q1 and the " inhibit control" 
(pin 2) of IC28. Q1 in turn drives Q2, which provides the 
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programming pulse to one side of SW4. When the shorting 
lug is installed, the output of Q2 is applied to the opposite 
side of the shorting lug, and finally to the OE ('output enable' 
pins — 22) of both EPROMS (ICs 34 and 35). 
The TL497 is a dedicated device that is used to supply the 

12.5 V programming voltage necessary to program the 
EPROMs. The TL497 uses Vcc (5 V) to generate the stepped-
up voltage. VR1 is used to adjust the voltage to the required 
level. This should be carried out with the sockets loaded with 
EPROMs and the shorting lug on SW4 removed. 
To actually adjust the voltage correctly, the system must be 

running and the word written for this purpose, "SLOW", 
should be run. "SLOW" requires a parameter on the stack 
which indicates the number of cycles to run through. A value 
of 10 would give 10 cycles. This means that the Novix is run-
ning at its slowest speed (about 1 Hz) and the 10 cycles means 
that the Novix is slowed down for this number of cycles. A 
value of 100 would slow the Novix down to its slowest speed 
for 1 minute and 40 seconds (approximately). 
Because the Novix has been slowed down to virtually one 

second per cycle, it requires several seconds to actually enter 
the programming loop. This means that you should wait at 
least five seconds before measuring the programming vol-
tage. It also takes several seconds to exit from the loop, apart 
from the number of cycles placed on the stack. A multimeter 
should be connected between ground and the emitter of Q2. 
The voltage will oscillate between zero and a maximum. 
Adjust VRI so that this maximum is 12.5 volts. 
There are two Forth words (apart from SLOW) used to prog-

ram the EPROM. The first word "BURN" requires values for 
source, destination and number of bytes to be placed on the 
stack. 

The above sequence would program 8 kbytes of the kernel 
into the correct location in EPROM (see earlier). 
The other word is KERNEL, which requires no parameters 

and does exactly what the above sequence performs, with 
one difference — it calls the word SAVE first, which changes 
the start-up parameters of the EPROM so that any new words 
added to the Kernel are automatically programmed to the 
EPROM for future use. -it-

1> 

You can get an overall view of the printed circuit by 

photocopying the parts reproduced last issue and this issue 
and carefully " marrying" them. 

g . University of Technology, 
Sydney 
presents 

AUSTRALIAN 

SYMPOSIUM 
WITH SPECIAL GUEST 
CHARLES MOORE 

The University of Technology, Sydney, is 
proud to hold this 2-day Symposium on the 19 
& 20 May 1988 on the computer language 
FORTH, its applications and state of the art 
FORTH-based microprocessors. The Sympo-
sium is intended to be a professional educa-
tional endeavour. 
The first day will be devoted to a seminar on 
advanced applications of FORTH and the 
second to a number of specialised workshops. 
Commercial and industrial exhibitions will be 
set up for both days. 

Fee 
$110 per person 
$65 student concession 
$35 Symposium Dinner with address by 
Charles Moore 
Enquiries: 
Continuing Education Directorate 
University of Technology, Sydney 
P.O Box 123 Broadway 2007 
or phone 20930 ( Business Hm) 218 9531 (After Hours). 
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SPECIAL OFFER TO AEM READERS 

BUILD YOURSELF A SUPER 
COMPUTER! 

STATE-OF-THE-ART 

BY SPECIAL ARRANGEMENT BETWEEN MAESTRO 
DISTRIBUTORS AND THE MAGAZINE, MAESTRO 
DISTRIBUTORS ARE ABLE TO OFFER A COMPLETE KIT OF THE 
AEM4000 SUPER COMPUTER PROJECT FOR JUST 

$699 inc. tax. $629 ex. tax plus $8.00 for delivery to your door 

FEATURES • Novix NC4016 Forth processor • Programmed directly in a high level language — Forth 

• Fast — up to 8 MIPs (million instructions/second) • On-board EPROM burner • On-board A-D/D-A interface 

Can be used "stand alone" (with a serial terminal) or plugged into a PC or clone ( it's NOT a "speedup" board). 

Here's an opportunity to participate in the leading edge of electronics/computing technology at an 
affordable price — the AEM4000 Super Computer designed by Maestro Distributors (famous for the 
AEM4610 Supermodem). This is a high quality kit featuring a fibreglass through-hole plated pc board 
with silk-screened component annotation. It comes with all necessary components, including IC 
sockets, plus construction and test instructions. Maestro offer a "we'll fix it for you" service for a 
nominal fee, plus parts, if you can't get your project going. 

This offer is made by Maestro Distributors and AEM is acting as a clearing house for orders. 

Fill out the coupon and mail it today, or phone (02)555 1677 and "pledge your plastic". 

Send to: "AEM Super Computer Offer", 
1st Floor, 347 Darling St, BALMAIN 2014 NSW 

COUPON Bankcard, No:   

Mastercard, No:   

Please send me AEM4000 Super Computer Kit(s) at Visa, No:   

$699.00 tax paid, 5629 ex. tax, plus $8.00 delivery. 

I enclose $ total. I am paying by: 

Cheque, No:   

Signature .  
( unsigned credit card orders cannot he accepted. 

Name•  

Address:   

Money Order, No.    Postcode:   
• Make cheques or money orders payable to "Maestro Distributors" (Orders despatched to Maestro within 24 hrs of receipt at AEM 



SUPERB VIFA/EA 
60- 60 SPEAKER KIT! 

The VrfaiEA 60 • 60 loudspeaker kit 
has been designed to completely 
out perform any similarly priced 
speakers This is a 2- way design 
incorporating drivers which give a 
deeper, more natural bass response 
and 19mm soft-dome ferro fluid 
cooled tweeters which provide clear 
uncoloured sound reproduction 

These Vila drivers are identical to the 
ones used in such fine speakers as 
Mission Rogers Bang 8 Olutsen. 
Monitor Audio and Haybrook just to 
name a few Some of which cost well 
over SI 000 a pair, 

The chvIdIng network is of the highest 
quality and produce no inherent 
sound characteristics of their own 
they simply act as passive devices 
which accurately distribute the 
frequency range between both 
drivers in each speaker 

The fully enclosed acoustic 
suspension cabinets are easily 
assembled All you need are normal 
household tools and a couple of 
hours and you ve built yourself the 
finest pair of speakers in their class: 

019 TWEETER SPECIFICATIONS: 
Nominal impedance: 8 ohms 
Frequency Range: 2 5 20KHz 
Free Air Rosonarece: 1 700Hz 
Sensitivity 1W at 1m: 89013 
Nominal Power: 80 Watts 

(fo 5.000Hz. 12dflocl) 
Vole* Coll Diameter: 19mm 
Voice Coll Resistance: 62 ohms 
Moving Mass: 02 grams 
Weight: 0 28kg 
Cat C10301 

C20 WOOFER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 35 - 6.000Hz 
Resonance Frequency: 39Hz 
Sensitivity 1W et 1 in: 90dB 
Nominal Power: 50 Watts 

(12dEkoct) 
Voice Coll Diameter: 25mm 
Voice Coil Resistance, 5 5 ohms 
Moving Mass: 15 grams 
Cat C10322 189 

Cat 686092 (speakers only: $379 

Cal 686091 (complete kit) $449 

WALL MOUNTING 
SPEAKER HOLDERS 

Mount your speakers at ear level on 
your waiiii 
Features 
• Holds speakers up to 26Ornm deep 
• Left/Right adjustment 
• UpDown adjustment 
• Includes mounting screws 
• Nipping-screw pins hold speakers 

firmly in place 
• Installation instructions 

Cal H28630 
  Normally $89.95 

SPECIAL, $59.95 

CRYSTAL LOCKED 
WIRELESS MICROPHONE 
AND RECIEVER 
MICROPHONE SPECIFICATIONS: 
Transmitting Frequency: 37 1MHz 
Transmitting System: crystal 

oscillation 
Microphone: Electret condenser 
Power Supply: 9V battery 
Range: 300 feet in open field 
Dimenelone: 185 a 27 a 38ren 
Weight: 160 grams 

RECIEVER SPECIFICATIONS. 
Recieving Freq: 37 1MHz 
Output Level: 30mV (maximum: 
Recieving System: Super 
heterodyne crystal oscillation 

Power Supply: 9V Battery or 9V DC 
power adapter 

Volume control 
Tuning LED 
Dimensions: 115 x 32 a 44rnm 
Weight: 220 grams 

Cat A10452 R.R.P. $ 113 

Our price, $99 

Lai 
fe- e 

NICADSI 
Sane • fortune on expensive 
throw away batteries with the» 
quality Meade and Rec-hargers! 

Size De», 1-9 10 • 100 • 

AA 450 mA H $2.95 52.75 52.50 

C 124H S9.95 $9.50 $8.95 

D 1 2 A H $995 $950 $8.95 

DELUXE UNIVERSAL 
BATTERY CHARGER 
AND TESTER 
Save money on expensive batteries 
with this universal battery charger 
Features include meter tester and 
provisions for up to 8 pieces of any 
size. ( D. C. AA or AAA type batteries) 
al once, plus positions for a button 
and cell battery Two times 9V and 
one times N type batteries 
Recharging lead with alligator clips 
9V clip and 4- way universal Select 
currents from 2 5-3V 150mA 
1 2.1 5V 80mA. 12. 1 5V 25mA 
6-9V 14mA 12V 50mA Includes 
detailed instructions 

Cat M23535 $49.95 

SUPER DELUXE 
BATTERY CHARGER 

• Charges from 1 to 10 D C AA AAA 
N and up to 3 x 9V batteries at he 
same time 

• Dual colour LED in first three 
compartments to designate 1 5V 
or 9V 

• 240V AC 5Ohlz 
• APproval No N10637 

Cat M23525 $59.95 

10 TURN WIRE WOUND 
POTENTIOMETER 
Spectrol Model 534 
1/4" shaft. 
Equiv ( Bourns 3540S Beckman 
72561 
Dials to suit 16-1-11 18-1-11 
211.11 
R14050 SOR R14100 5K 
R14055 100R RI4110 10K 
R14060 20OR R14120 206 
R14070 500R 814130 506 
R14080 IK R14140 1006 
R14090 26 
t-9 10 • 

$9.95 $9.50 

PUSH BUTTON 
DIALLERS 

Tired of old fashion dialling and 
re- dialling engaged numbers -, 
These convenient push button 
diallers include last number rediai 
(up to 16 digits: and instructions for 
an easy changeover 

Cat A12030 Normally $19.95 

SPECIAL, ONLY $14.95 
(Note: Not Telecom approved) 

OMNI-DIRECTIONAL 
WIRELESS MICROPHONE 
Tuneable: 92 - 104MHz 
Freq. Response: 50 - 5kHz 
Range: Over 300 feet in open field 
Modulation: FM 
Power Source: 9V Battery 
Type: Electrei Condenser 
DWiensions: 185 x 27 x 38rnm 
Weight: 160 grams 

Cal A10450 $19.95 

DIM 
DB25 CONNECTOR 

SPECIALS! 
P10884 DE9P R A Plug $3.65 
P10885 DE9S R A Skt $4.25 
P10890 DA15P Male $2.10 
P10891 DA I 5S Female $2.25 
P10892 DA15C Cover $1.25 
P10894 DA15P R A Plug $4.25 
P10895 DA15S R A Skt $5.00 
P10900 DB25P Male $1.00 
P10901 DB255 Female $1.20 
P10902 DB25C Cover $1.25 
P10904 DB25P R A Plug $4.50 
P10905 DB255 RA Ski $5.95 

Cit No. 10 , 

CANNON TYPE 
CONNECTORS 

1-9 10 • 

P10960 3 PIN LINE MALE 

$3.90   $3.50 
P10962 3 PIN CHASIS MALE 

$3.00   $2.50 
P10964 3 PIN LINE FEMALE 

$4.50   $3.90 
P10966 3 PIN CHASIS FEMALE 

$4.95   $3.95 

ULTRASONIC 
TRANSDUCERS 
Designed to transmit at 4OkHz 
IL 9590: and receive at 4OkHz 
(L199911 with up to 20V I P on the 
transmitter These units cant be 
heard and so are ideal for TV remote 
controls water level detectors 
burgalar alarms motion detectors 
and information carriers as they can 
be either pulsed or used in the 
continuous wave mode 
Full specifications below for design 
purposes 
M»inturn Input Voltage: 20V rrns 
Centre Frequency (kHz):40 • 1 0 
Sound Pressure Level 10V RIAS: 
1,0dB min 

Sensitivity (clev•tibar) min.: 
65 min 

Bandwidth (kHz): 
Transmit 4 0 ( at 100dB: 
Receiver 50 1 at 73dB: 

Imfreesni7:500 
Receiver 5000 

Cat L19990 Transmitter: $4.75 
Cat L19991 ( Receiver: $4.75 

e 

CPF 
CONTINUOUS POWER 

FILTER SPIKE ARRESTOR 
The Fortron CPF Filtered Electronic 
Spike Protector provides a protective 
electronic barrwr for microcomputers 
printers telephone systems and 
modems electronic typewriters 
audio and stereo systems and other 
sensitive electronic equipment 

The CPF provides protection from 
dangerous electrical spikes that can 
cause anythng born obvious damage 
(like immediate equipment failure: lo 
less obvious harm that can drastically 
shorten a systems life 

CPF s superior circuitry design and 
semi conductor technokny responds 
instantly to any potentially damaging 
over- voltage ensuring safe trouble 
free operation 

Additionally CPF s filtering capability 
helps eliminate troublesome and 
annoying interference genera: hash 
created by small motors fluorescent 
lamps and the like that threaten the 
performance and shorten equip-err 
life of unprotected electronic 
components 

SPECIFICATIONS: 
Electrical rating: 220-260 
(AC) 50Hz 10 Amp 

SpikeiRFI Protection. 4 500 amps 
for 20m-second pulses 

itaxlmum clamping voltage. 275V 
differential mode 

Cat X10088   $69.95 

21/4" MINI SPEAKERS 
(57mm) 

1-9 

C10610 $195 SI 75 

DIECAST BOXES 
Diecast boxes are excellent for 
RF shielding and strength 
Screws are provided with each box 
H11451 100 x 50 a 25mm $ 5.95 
H11452110 x 60a 30mm $ 8.50 
H11453120 x 65 a 40mm S 6.95 
H11461120 a 94 x 53mm $11.50 
H11462188 x 120 a 78mrn $13.50 
HI1464188 x188 64rnrn $29.50 

SLOPING FRONT 
INSTRUMENT CASE 

Plastic with metal tront panel 
available In two sizes 

H' 0450 190 x 120mrn 

HI0455 265 x 185ten 

$12.95 
$21.95 

measurements are approximate only 

ECONOMY 
19- RACK CASE 

Save with this quality rack mount 
case complete with vents handles 
and assembly screws 
Tremendous value: 
Dimensions 480 a 134 a 250/nrn 

Cat HI0415 $44.95 

SEMICONDUCTORS! 
Always check our prices 

before you buy! 

1.9 10 • 100 - 

14X232 $11.50 $10.50 
V-20 814Hz $14.95 $ 13.95 
9-30   539.95 534.95 

TEA2000 $11.95 $10.95 $9.95 

ZN429  $9.95 $8.95 $7.95 
ZNA234 $39.50 537.50 536.50 

SA86456 P.O.A. 
2114   52.95 52.75 $2.50 

2716   $9.95 $9.50 18.95 

2732  58.95 $8.50 $7.95 

2764  $7.95 $7.50 S1<.65 
27128   59.95 $8.95 57.95 
27256 $11.50 $10.50 $ 10.00 

27512 519.50 $18.50 $ 17.50 
4116  $3.95 $3.50 $2.95 

4164   $1.95 $1.85 $1.75 
41256-150  $6.95 $6.50 55.95 

41256-120  $8.95 $7.95 $7.50 
41258-100. $9.95 $9.75 $850 

555 8pin $0.50 $0.40 $0.35 

6116   53.95 53.75 $3.50 

6264  $6.95 56.50 5595 
6802   55.00 84.00 $3.75 
6821   $2.00 $1.80 $1.70 
6345  5600 $4.00 $3.75 

7406 ..... $0.40 $0.30 $0.25 
I NS8250 $29.95 627.95 

NE5534AN SI 95 $1.85 $1.75 
MAEF7910 019.95 518.95 

MEL9501 $29.95 527.95 

SC141D $1.75 $1.50 
SC151D   $2.50 S2 25 

555  $ee SO 38 
741   $eso 50.45 

8087 
Genuine Intel chips with manual 
and dita sheets packed in boxes! 

8087-314 77MHzI $269 
8087-2 18MHz) $385 
8087-1 (10MHz: $585 
80287-616MHz: $475 
80287-7 (E1MHz: $679 

TELECOMMUNICATIONS 
AUSTRALIAN STYLE 
ADAPTOR CABLE 
• Australian socket to plug socket 
• Length 10 metres 

Cat 016015 $14.95 

TELEPHONE CURL CORD 
• U S plug to U S plug 
• Replacement hand set cord 
• Length 4 5 metres 

Cat Y16023 $7.95 

TELECOMMUNICATION 
PLUG TO 2 SOCKETS. 
Ideal for modem connections 

Cat 016014 $12.95 

TELEPHONE ADAPTOR 
• Australian plug to (1 S socket 
• Length 10cm 

Cat 016026 $6.95 

ECONOMY 
TRANSFORMERS 

1-9 10 • 
2155 240V 6.15V IA 
Cat M12155 $9.95 $8.95 

2156 240V 6.15V 2A 
Cat M12156 $14.95 $13.95 

2840 240V 9V CT 
Cat M12840 $5.95 $4.95 

2851 240V 12-6V CT 150mA 
Cat M12851 $5.95 $5.50 

2860 240V 15V CT 250mA 
Cat M12860 $5.95 $4.95 

6672 240V 15-30V t A tapped 
Cal M16672 $14,95 $13.95 

10W HORN SPEAKERS 
White durable plastic 8 ohms 

Cat C12010 Normally $ 11.95 

SPECIAL, ONLY $9.95 

BIG MOUTH CAR ALARM 
FEATURES 
• Easy installation 
• Automatic on 
• Loud alarm signal 
• Auto reset 
• Low Price, 

SPECIFICATIONS: 
parear. DC 12V battery 
Current Consumption: tOrriA at 

12V DC 
Dimensions: 1394 t65t 136mrn 
Exit Delay: 60 seconds approx 
Entry Delay: 12 seconds approx 
Auto reset: 90 Seconds approx 

St 5048   $39.95 

PASSI\ FD 
DE 

WP-800 

FEATURES: 
• Walk test LED indicator 
• Wall corner ceiling mount 
• Micro switch tamper proof 

protection 
• 24 deletion beams in 3 different 
ranges 

• N C silent SPST dry relay 
contact output 

• Alarm auto reset apprournalely 
3 Seconds after triggered 

• Superior PEI immunity protection 
• Extremely low power consumption 
• Adtustable mounting bracket 
• Easy installation easy adjustment 
• Dual element low noise, high 

signal to noise ratio pyroelectric 
• Detection degree indicator 
• D C 8-16V power operating 

S15079   $89.95 

 •  

DIODE SPECIALS 
We have millions of diodes 

in stock! 

1-99 • 100 • 1000 - 
1N4148 Small signal Cat 210135 

3e 21/2C 2e 
IN4004 400V IA Cat Z10107 
4e 31/.2c 3* 

STEREO WIRELESS 
TRANSMITTER 

This unit was developed to allow 
portable compact disc players to be 
used in cars by transmitting the 
headphone output signal directly in 
to your stereo FM car radio It will 
also transmit any moo° stereo signal 
from any headphone output to any 
FM receiver 

SPECIFICATIONS: 
• Input 3 5mm stereo phone plug 
Impedance 32 ohm 

• Mono stereo switch has plug 
mounting clip 

• FM Transmission approx 
90 35MHz (Tuneable 89-91 MHz: 

• Range 15 metres ¡ below 1501V m 
at 100 metres) 

• Power 1 5V AAA size batteries 
(100 hours continuous use) 

• Size 72 x 38 a 21mrn 

A16100   $69.95 

VIDEO.'AUDIO 
TRANSMITTER 

A small compact unit that allows 
transmission of video and audio 
signals ( RF: to any TV set or VCR 
within a range of 30 metres f 100 
simply by tuning in on Channel 11 
Can be used as a transmitter tor a 
video camera With power on LED 
on oft switch audio and video leads 
and supplied with an AC adaptor 

Transmission: VHF channel 11 
(PALI 

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

adjustment 
Power Sources: 9V battery or 

power adaptor 
Acosaspies: RCA to RCA audio lead 

RCA to BNC vide lead 
Size: 70(WI x 85(D) a 281H1mm 
Weight: 170 grams 

A16150   $69.95 



SAVINGS+ RANGE + SERVICE 
ROD IRVING ELECTRONICS! 

• • • • 

METEX 
M-3650 
MU LTI M ETE R 
20A, 31/2  digit frequency 
counter multimeter with 
capacitance meter and 
transistor tester. 
This spectacular rugged and 
compact OMM has a bright yellow 
high impact plastic case it features 
a frequency counter Ito 2001rHz 
diode and transistor test continuity 
twithbuzzerl capacitance meter up 
to 20 amp current measurement and 
comprehensive AC DC voltage 
current and resistance ranges 

CHECK THESE FEATURES.... 
• Push-button ON OFF switch 
• Audible continuity test 
• Single function 30 positon easy to 

use rotary switch tor FUNCTION 
and RANGE selection 

• Transistor test 
• Diode test 
• Quality probes 
• 1 2 High contrast LCD 
• Full overload Protection 
• 20 Amp 
• Built in tilling bail 
• Capacitance meter 
• Instruction manual 

091550 Normally $ 165 
Special, only S149 

AUTOMATIC CABLE 
STRIPPER 

• Strips cable with diameter of 
1 1 6 2 26 3 2mm 

• Fully automatic action Squeeze 
grip will simulataneously strip and 
elect insulation 

•Len9th180n11n17 I 

T11532   $19.95 

ECONOMY ROTARY 
SWITCHES 
Cat. NO. Description Price 

S13021 1 p012-12pos $ 1.95 $0.95 
S13022 2 pot 2-6 pos $ 1 95 $0.95 
S13033 4 pol 2-3 pos S1.95 $0.95 
S13035 3 pol 2-4 Dos 51 95 $0.95 

MINIATURE HOBBY VICE 
• Lever operated suction grip base 

fOr instant mounting and portability 
• Mounts on smooth non- porous 

surfaces 
• Ideal for holding components and 

other small fight obtects 

Cat.T12458 .. only $5.45 

LOW PROFILE 
IC SOCKETS 

Save a small fortune on these Direct 
Import- low profile IC sockets. PCB 
mounting solder tail Dual wipe All tin 
plated phosphor bronze or berrylkum 
and dual wipe for reliability 

Cat.No. Description 1-9 10 • 
P10550 8 pin 50.20 $0.15 
P10560 14 pin $0.25 $0.20 
P10565 16 pin SO 35 $0.20 
P10567 18 pin $040 $0.30 
P10568 20 pin $040 $0.30 
P10569 22 pin 50.40 $0.30 
P10570 24 pin SO 40 $0.30 
P10572 28 pin SO 50 $00.40 
P10575 40 pin $0.50 $0.40 

GOLD INSERT 
LOW PROFILE 
IC SOCKETS 

• Gold machined pins 
• Extremely high quality 
• Anti-mcking 
• Ideal for professional use or where 

field service of components is 
required 

Cat.No. 
PI 0620 
P10624 
P10626 
P10628 
P10630 
P10632 
P10634 
P10640 
P10644 

Description 1-9 10 
8 pin $1.20 SI 10 
14 pin $1.60 51.50 
16 pin $1.90 5160 
18 Pe $2.00 51.80 
20 pin $2.20 $2.00 
22 pm $2.40 52 20 
24 pin $2.60 $2.40 
28 pe $260 $2.60 
40 pin $3.00 $2 70 

WIRE WRAP 
IC SOCKETS 

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

Cat.No. Description 1-9 10 , 
P10,79 8 Pin $1.50 $ 1 40 
P10580 14 pin $1.85 $1.70 
P10585 16 pin $1.95 51.80 
PI0587 18 pin 51.95 $1.80 
P,0090 20 Pin $2.95 $2.70 
PI0592 22 pin $2.95 $2.70 
P10594 24 pin $3.95 53.50 
P10596 28 pin $3.95 $3.50 
P10598 40 pin $4.95 $4.50 

TEXTOOL SOCKETS 

P17016 16 pin 

P17024 24 pin 

P17028 28 pin 

P17040 40 pin 

BREADBOARDS 

Cat. No. Description Price 
P11000 130 Holes 2.75 
P11005 640 Holes $10.75 
P11007 640 • 100 Holes $14.95 
P11009 640.200 Holes $17.50 
P11010 1280 • 100 Holes $26.95 
P11011 1280 • 300 HOleS $32.50 
P11012 1280r 400 Holes $39.95 
P11015 1920 • 500 Holes $59.95 
P11018 2560 • 700 Holes $69.95 

$14.95 
$18.50 
$24.95 
$29.50 

BRAND NEW FANS 
Quality new fans for use in power 
amps computers hotspot cooling etc 
Anywhere you need plenty pl air 
240V 45/8  Cat T12461 514.95 

115V 45/13" Cat T12463 $14.95 
240V 31/2 " Cat T12465 $14.95 
115V 312 Cat 112467 $14.95 
/a. fans (mixed)only $10 each , 

FAN GUARDS TO SUIT 

45,13" Cat 112471 $3.95 
3' 2' Cat 112475 $3.95 

MINIATURE HEATSINK! 
A great little fellow if you are short of 
space Great price too because we 
import direct so you save, 
Dimensions l9ltlx 1311701 x9lHlrron 

Cal No I -9 10 • 
H10606 $0.40 $0.35 

HIGH EFFICIENCY 
RADIAL FIN HEATSINK 
Black anodised with a thick base 
plate this radial lin heatvnk can 
chsvpate large amounts of heat., 
maximum efficlency 
Designed by Rod Irving 

H10520 105 y 30mrn S 3.50 
H10525 105 x 75mrn S 4.95 
H 10529 105 x 100mm S 5.50 
H10534 105 140mm S 7.90 
H10535 105 y 150mm $ 8.90 
H 10538 105 y 17Ormn S 9.95 
H10542 105 x I 95mm $10.95 
H10543 105 r200rr1rn 510.95 
H10546 105 225mm $11.95 
H10549 105 x300mm 512.95 
1-110560 105 y 600mm $26.95 

RECHARGEABLE 12V 
GELL BATTERIES 
Leakproof and in 3 convenient 
sizes these long service life 
batteries are ideal for burgular 
systems emergency lighting or as a 
computer backup power supply 
Ideal for many power needs 

Cat 515029 12V 1 2 AH $17.50 
Cat S15031 12V 2 6 AH $32.50 
Cal S15033 12V 45 AH $39.50 

REGULAR 
SOLDER SUCKER 

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

Cal TI 1271 $11.95 

ANTISTATIC 
SOLDER SUCKER 

• Light weight 
• Sturdy construction 
• Easy to remove tip 
• Excellent value for money, 
Cat T11281 $13.95 

WELLER WTCPN 
SOLDERING STATION 
The WTCPN Features 
• Power Und 240 V AC 
• Temperature controlled iron 
24 V AC 

• Flexible silicon lead for ease of 
use 

• Can be left on without fear of 
damaged bps' 

The best is always worth having 
Cat T12500 R.R.P 5149 

SPECIAL, ONLY $129 

ADCOLA SOLDERING 
IRONS 

These are professional quality 
precision soldering tools similar to 
Mose used by the Australian Miktary 
Services and industry for the 
manufacture repair and rework of 
adyanced electronic circuits and 
Other scientific equipment 

ADCOLA RS30 12 WATT 
• 3rnm tip 
• 240V operation 
• 3 months warranty 
• Safety Standards Approved 
CM 112625 Normally S36 00 

Special, only $32.00 

ADCOLA RS50 16 WATT 
• 5rnm tip 
• 2a0V operation 
• 3 months warranty 
• Safety Standards Approved 

Cat 712630 Normally 036 50 

Special, only $32.50 

ADCOLA RS60 21 WATT 
• 6 5mm tip 
• 240V operation 
• 3 months warranty 
• Safety Standards Approved 

Cal 712635 Normally $39 50 

Special, only $35.50 

SOLDER ROLLS 
Absolutely top quality unlike our 
opposition s' 
60 40 Resin cored 

Cat No. Description Price 
131900 71mm 2509m 
131002 71rnm 500grn $ 15.95 
131010 91 rnm 250gm $7.95 
131012 91mm 500gm $14.95 
131020 1 6111m 25Cgrn $7.50 
131022 1 6rnrn 5009m $13.95 
131030 7Imm 1 metre $1.50 
T31032 91mm 1 metre $1.25 
T31034 r 6rnrn 1 metre $1.00 

PC BOARD HOLDER 
Better than an extra pair of hands. 
A must btull PCB work 

Cu. 112444   

CENTRONICS GENDER 
CHANGERS 

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

Cat 515663 Male to Male 

Cat 015661 Male to Female 

Cat X15664 Female to Female 

Normally $33 95 
Only $24.95 

RS232 GENDER 
CHANGERS 

• Saves modifying or replacing 
non- mating RS232 cables 

• All 25 pins wired straight through 

Cat 015650 Male to Male 

Cal 015651 Male to Female 
Cat 015652 Female to Female 

Normally 514 95 each 

Only $9.95 

DB1 
GENDER CHANGERS 

• Saves modifying or replacing non 
mating OB15 connections 

• All 15 pins wired straight through 
X 15645 Male to male 
X15646 Male to Female 
X15647: Female to Female 
  only $14.95 

069 GENDER CHANGERS 
• Saves modifying or replacing non 

mating DB9 connections 
• All 9 pins wired straight through 

X15640: Male to male 
X15641 Male to Female 
X15642 Female to Female 

only $14.95 

RS232 MINI TESTER 
• Male to female connectons 
• All pen wired straight through 
• Dual colour LED indicates activity 
and direction on 7 lines 

• No batteries or power required 
T D Transmit Data 
13 S Fi Data Set Ready 
R D Receive Data 
C D Carrier Detect 
R T S Request to Send 
D T R Data Terminal Ready 
C T S Clear to Send 

Cat X15656 Normally $39.95 

SPECIAL, ONLY $32.95 

RS232 DIP SWITCH LEAD 
• 10 Way Dip Switch 
• 0825 male plug to DB25 male plug 
• Length 2 metres 
• Instruclions included 
Cat. P19031   859.95 

RS232 WIRING 
ADAPTOR BOX 

• Male to female 
• 25 Detachable plug on leads 
• 2 mini Jumpers 
• Ideal for experimenting or 
temporary connectons 

Cat 015665 Normally $49.95 

Only $44.95 

171e*_"1 
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RS232 MINI JUMPER 
PATCH BOXES 

• Interface RS232 devices 
• 25 pen Inputs 
• 25 leads with tinned end supplied 
• Complete with instructions 

Cat 015653 Male to Male 
Cat 015654 Female to Male 
Cat 015655 Female to Female 

Normally $25 95 
Only $19.95 

Rod Irving Electronics 

MELBOURNE 48 A Becken St 
Phone 103) 663 6151 
NORTHCOTE 425 Hugh St 
Phone 103) 489 8866 
CLAYTON 56 Renver Rd 
Phone 103) 543 7877 
MAIL ORDER 
Local Orders 103) 543 7877 
Interstate Orders 1008)33 5757 
All Inquiries 103) 543 7877 
CORRESPONDENCE 
P 0 Box 620 CLAYTON 3168 
Telex AA 151938 
Fax 1031 543 2648 

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE( 

'RICTLY ORDERS ONLY) 

LOCAL ORDERS 
INOUIRIES 

(031 543 7877 
POSTAGE RATES 

510 524 99 
$25 549 99 
$54) $99 99 
$100 $ 199 
$200 $499 
5500 plus 

The above postage rates are for 
basic postage only Road Freight, 
bulky and fragile items will be 
charged at different rates 
All sales tax exempt orders and 
wholesale Inquiries to• 
RITRONICS WHOLESALE. 
56 Renner Rd. Clayton 
Ph. (03) 543 2166 ( 3 lines) 

Errors and omissions excepted 

IBM' PC' mr al - ere reoltsle,e0 
,raPernarl, internaboneiBuwness 

M''' is Denuw.etes' regl.'''stered'a,:rdn 'albs 0',''' the, 
reçpeCtrre o.reoe,s 

53 00 
$4 00 
55 00 
57 50 
$10 00 
$12 50 

VISA 



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! 

ELECTRONIC 
MOUSETRAP 
This clever electronic mousetrap 
disposes of mice instantly and 
mercrfully without fail, and resets 
itself automatically They II never get 
away with the cheese again' 
(ETI Aug 841E71 1524 

Cat 1(55240 $39.95 

STEREO ENHANCER 
The best thing about stereo os that it 
sounds good' The greatest stereo 
hi-fi system loses its magnificence if 
the effect is so narrow you can t hear 
it This prolect lets you cheat on 
being cheated and creates an 
'enhanced stereo effect with a small 
unit which attaches to your amp 
(ETI 1405, ETI MAR 85) 

Cat 1(54050 $79.50 

MICROBEE SERIAL-TO-
PARALLEL INTERFACE 
Most microcomputers worth 
owning have an RS232 connector 
or port through which serial 
communications linputoutputl is 
conducted ft is a convention that, for 
listing on a printer the BASIC LLIST 
or L PRINT command assumes a 
printer is connected to the RS232 
port Problem is serial interface 
pnnters are more expensive than 
parallel -Centronics interlace 
printers Save money by building 
this interlace ( En Jan 841 Elf 675 

Cat K46750 Normally $49 50 

SPECIAL, $29.50 

FAIR DINKUM RS232 
FOR MICROBEE 
The Microbee among other home 

computers has a sort of RS232 
port in that it doesn I Implement 
negative-going portion of its ouput 
signal oTxD) Most peripherals with 
an RS232 input can cope with that 
but inevitably there are those that 
can I This protect foxes that 
(ETI 676 ETI FEB 841 

Cat K46760 $39.50 

150W MOSFET POWER 
AMPLIFIER 
Here s a high power general 
purpose 150W Mostet Power Amp 
Module. Suitable for guitar and P A 
applications and employing rugged. 
reliable Moslets in the output stage 
(ETI 499) ( ETI March 821 

Cal 644990 $97.50 
(Heatsink not included, 
plus transformer $49.50 

ELECTRIC FENCE 
Mains or battery powered this 
electric fence controller is both 
inexpensove and versatile Based on 
an autornative ogontion coil it 
should prove an adequeate 
deterrent to all manner of livestock 
Adddonally its operation comforrns 
to the relevant clauses of Australian 
Sind 3129 ( EA Sept 82) 82EF9 

Cat K82092 $19.95 

ELECTRIC FENCE 
TESTER 
This project was developed to take 
some guess work out of testing or 
checking an electric fence Many 
factors can influence the operation 
of an electric fence energiser and 
fence. reducing its effectiveness 
This tester indicates the presence of 
each pulse from the energiser and 
shows when the pulse voltage 
exceeds an amplitude of 2kV 3kV 
and 5kV. once calibrated ft used in 
an uncalobrated mode the unit will 
indicate pulse amplitudes on the 
fence of 40% 60% and 100% of 
energiser output 
IET11512 Feb 83) 

Cat K55120 $19.95 

EPROM PROGRAMMER 
EP1 KIT 
No need for a Micro with EA s great 
Eprom Programmer suitable for 
27162758 Eproms 
(EAJan 82182EP1 

Cat K82013 $79.95 
(IncludIng Textool Socket) 

MODEL ENGINE 
IGNITION SYSTEM 
Get sure starts every time without 
glow plug burnouts on your mode 
engines 
(ETI June 83) ETI 1516 

Cat K55160 $49.50 

LOW OHMS METER 
How many times have you cursed 
your Multimeter when you had to 
measure a low- value resistance' 
Well with the Low Ohms Meter you 
can solve those old problems and in 
fact measure resistance from 100 
Ohms down to 0 005 Ohms 
IETI Nov 811ETI 158 
Cat K41580 Normally 544 95 

SPECIAL, $39.95 

SPEAKER PROTECTION 
UNIT 
An expensive speaker system can 
be readily destroyed by a 20 watt 
amplifier Carelessness with a high 
power amputer can rnell voice coils 
like cheese on toast However with 
this Speaker Protection Unit you can 
avokinsking the misery and expense 
1E71455 / 

Cat 1(44550 $44.95 

FAST NICAD CHARGER 
This protect is specifically designed 
for modellers and photographers 
who make heavy demands on Nicad 
bettenes quite routinely Theres 
nothing more frustrating than having 
your remote control model run out of 
Juice as it runs flies out of sight or 
your flash run out ot flash at an 
onappropoate moment If you use 
Scads and need a quick charge 
then this project is a must for you 
1E71274 July 80) 

Cal K45630 $79.95 

AEM DUAL SPEED 
MODEM KIT 
The ultimate kit modem featuring 
1200 300 baud case and 
prepunched front panel 
Exceptional value for money , 
IAEM 4600 Dec 851 

Normally $169 

SUPER SPECIAL, ONLY 
$129 

LISTENING POST KIT 
This device attaches between the 
audio output of a shortwave receiver 
and the input port of a computer It 
allows decoding and printing out of 
morse code radooteletype ( Ft TTY) 
and facsimile ( FAX) pictures using 
the computer It has been designed 
from all readily available parts 
Details for venting the software 

°O;Wee° 
Cat K93015 $37.95 

MOTORCYLCE 
INTERCOM 

OVER 500 SOLD, 
Motorcycling is fun but the 
conversahon between rider and 
passenger is usually just not 
possible But budd this intercom and 
you can converse with your 
passenger al any time while you are 
on the move There are no ' push- to-
talk• buttons adjustable volume and 
its easy to build' 
(EA Feb 84184MC2 

Cat K84020 $49.95 

, l tor ol M 11 A' •„• 
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MUSICOLOR IV 
Add excitement to parties card 
nights and discos with EAs 

Musicolor IV light show This is the 
latest on the famous lone of 
musocolors and it offers features 
such as four channel color organ 
plus four channel light chaser front 
panel LED display internal 
microphone single sensitivity 
control plus opto-coupled switching 
tor increased safety 
(EA Aug 81181MC8 

Cat 68 ,080 $114.95 

EFFECTS UNIT 
An eff.ts unit that can create 
phasing flanging echo reverb and 
vibrato effects 
(EA June 831 830A6 
Cat K83060 $89.00 

VIDEO AMPLIFIER 
Bothered by smeary colours signal 
beats and RE interference on your 
computer display , Throw away that 
cheap and nasty RF modulator and 
use a direct video connection 
instead its much better The Video 
Amplifier features achustable gain 
and prowdes both normal and 
inverted outputs Power is derived 
from a 12V OC plugback supply 

(EA Aug 83183VA8 

Cat K83081 $18.95 

SLIDE CROSS-FADER 
Want to put on really prolessanai 
slide show , This slide cross- fader 
can provide smooth dissolves from 
one prOteCtOr to another nitrate 
slide changing automatically from 
an in-built varialbe timer and 
synchronise sIK1e changes to pre-
recorded commentary or music on a 
tape recorder All this at a cost lar 
less than comparable commercial 
units ( EA Nov 81, 8ISSII 
Cat K81110 Normally 599 00 

SPECIAL, $89.00 

MULTI SECTOR 
ALARM STATION 
Protect your home and possessions 
from burglars with this up to the 
minute burglar alarm system II s 
easy to build costs less than 
equivalent commercial units and 
features eight seperate inputs 
individual sector control battery 
back up and sell- test facility 
Specifications: 
• Eight sectors with LED status 

indication 

• Two delayed entry sectors 
• Variable exit entry and alarm 

time settings entry delay variable 

between 10 and 75 seconds exit 
delay variable between 5 and 45 
seconds alarm time variable 
between 1 and 15 minutes 

• Resistive loop sensing suits 

both normally open and normally 
closed alarm sensors 

• Battery back-up with in-built 
charger circuit 

• Built-in siren driver 
The RIE klt includes a superb 
printed and prepunched metal 
case and inside metal work, plus 
a pull battery! Unbeatable VALUE! 

K8590 , *Shad banery backup $134 
SPECIAL, $115 

1(85900 complete kit only $159 
SPECIAL, $129 

AUDIO TEST UNIT 
tist about everyone these days who 
as a stereo system also has a good 

cassette deck but not many people 
re able to get the best performance 

from It Our Audio Test Unit allows 
you to set your cassette recorder s 
ras for optimum frequency 

response for a given tape or 
Iternatovely it allows you to find out 

which tape is best for your recorder 

181A01011EA Oct 81) 

Cal K81101 $59.50 

FUNCTION GENERATOR 
This Function Generator with digital 
readout produces Sine Triangle 
and Square waves over a frequency 
range from below 20Flz to above 
160Hz with low dostortion and good 
envelope stability It has an inbuilt 
tour-digit frequency counter for ease 
and accuracy of frequency settir, 
(EA April 82 82A03A Bi 

Note: The RtE Function Generator 
has a high quality screen printed 
and prepunched front panel' 
Cat 1(82040 $109 

PARABOLIC 
MICROPHONE 

Build a low cost parabooa along vntr• 
a high gain headphone amplifier to 
help when listening to those natural 
activities such as babbling brooks 
singing birds or perhaps even more 
sinister nooses The current cost of 
componenets for this project is 
around 515 mcludong sales ta , but 
not the cost of batteries or 
headphones (EA Nov 83183MAII 

Cat K83110 $14.95 

50/500MHz 7 DIGIT 
FREQUENCY METER 
Want a high performance digital 
frequency meter that s easy to to 
build , This unit uses lust five IC s 
measures pend and frequencies 

up to 500MHz and features a bright 
seven digit display SaVe a small 
fortune over comparable COrninercail 
units 
Note: The RIE Frequency Meter Kit 
includes high quality prepunched 
and silk screened front panel! 
(EA December 811 
(50MHz 81trniCla 500MHz 81trniOtoJ 

50MHz Cat K81120 $149 
500MHz option Cat K81121 

add $29.95 

ELECTRIC FENCE 
CONTROLLER 
Restore discipline to the farm or 
allotment with this new electric erice 
controller It features higher output 
power and lower current drain than 
the previous design for use in rural 
areas 

85. 85e1111 

Cat K85110 Normally 549 95 

SPECIAL, $45.95 

TRANSISTOR TESTER 
Have you ever desoklered a suspect 
transistor only to find that it checks 
OK , Trouble- shooting exercises are 
often hindered by this type of false 
alarm but many of them could be 
avoided with an in-circuit 
component tester such as the EA 
Handy Tester ( EA Sept 83183118 

Cal K83080 Normally St 8 95 

SPECIAL, $15.95 

VIDEO FADER CIRCUIT 
Add a touch of professionalism 
to your video movies wIth this simple 
Video Fader Circuit It enables you 
to fade a scene to black land back 
again) without loss of picture lock 
l5yncl or colour 
(EA Jan 86. 851110) 

Cal K86010 Normally $24.95 

Special, only $19.95 

r 
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LAB SUPPLY 
Fully variable 0-40V current limited 
0.5A supply with both voltage and 
current metering ( two ranges 

0-0 5A 0-5A) This employs a 
comentonal series-pass regulator 
not a swolchmode type with its 
attendant problems but dissipation 
is reduced by unique relay switching 
system switching between laps on 
the transformer secondary 
(ET1 May 831E71 163 

Cat K41630 $249 

1W AUDIO AMPLIFIER 
A low-cost general-purpose 1 watt 
audio amplifier suitable for 
increasing your computers audio 
level. etc (EA Nov 841 

Cat $9.95 

HEADPHOFE AMPLIFIER 
PRACTICE WITHOUT ANNOYING 
THE FAMILY. 
If you play any type of electronic 
instrument this headphone amplifier 
will surely interest you It will let 
you practice for hours without 
upsetting the household or you can 
use or to moron°, your own 
instrument in the midst of a rowdy 
iam session lEA Feb 84183MA11 

Cal K84111 $39.95 

DIGITAL CAPACITANCE 
METER Mk .2 
Updated from Me EA March 80 
issue this Digital Capacitance 
Meter checks capacitor values 
imorn 1pF to 99 99uF over three 
ranges Its main Natures Include a 
nulling circuit and a bright 4 digit 
LED dSplay 
'Note:The RIF kit contains quality 
silk screen wonted and prepunched 
front panel AND an exclusove 
High Intensity Display' 
185cm9a EA August 85) 

Cat K85090 $99.95 

THE SCREECHER 
CAR BUGLAR ALARM 
Here is a low cost car alarm 
designed with a new deterrent 
strategy Instead of using the alarm 
m try to draw the attention of 
oassers-by to the felony in progress. 
his alarm sounds onsioe the car to 
deafen the thief and make it too 
uncomfortable to proceed with 
pinching the vechole' 
(86a19 EA August 861 

Cal K86081 $29.95 

CAR IGNITION KILLER 
Most car burgular alarms are easily 
circumvented. but not this cunning 
'Ignition Killer This sneaky 
antitheft devIce uses a 555 timer to 
place an intermittent short circuit 
across the points Until disabled by 
its hidden switch the circuit 
effectively makes the car 
undriveable a sure deterent to 
thieves' lEA Feb 84184AUt 

Cat K84010 $24.95 
IOUr kit includeS the Cost) 

30 V,1 A FULLY 
PROTECTED POWER 
SUPPLY 
The last power supply we did was 
the phenomenally popular ETI-131 
This low cost supply features full 
protection output variation from OV 
to 30V and selectable current limit 
80th volatage and current metering 
is provided ( ETI Dec 831E71 162 

Cat K41620 Normally $73 50 

SPECIAL, $63.50 

VIDEO ENHANCER 

100s SOLD 
Like tone controls in a no•fo amplifier 
touch up the signal with thrs Video 
Enhancer lEA Oct 83i 83VE10 

Cal K83100 $39.50 

ZENER TESTER 
A simple low cost add-on for your 
multmeter This checks zeners and 
reads out the zener voll.e directly 
on your multometer It can als0 check 
LEDs and ordinary diodes 
(ETI May 83) ETI 164 

Cat K41640 $11.95 

50 W AMPLIFIER 
MODULE (ETI 480) 

Cat K44880 Normally $31 80 

SPECIAL, $21.95 
(Heatsink optional extra i 

100 W AMPLIFIER 
MODULE ( ETI 480) 
Cat K4480 , Normally 534 80 

SPECIAL, $28.95 
(Heatsink optional extra I 

POWER SUPPLY TO SUIT 
Without transformer $22.95 

CRYSTAL MARKER 
GENERATOR FOR 
RECIEVER AND CRO 
CALIBRATION 
A simple but very useful piece of test 
equipment for calibrator-1g and 
alogning recovers transceivers and 

oscilloscopes It is portable battery 
operated and onexpensrve to build 
IETI 157. October 81) 

Cat K41570 $37.50 

FREQUENCY STANDARD 
Get the equevelent of a rubidium 
frequency standard by draping a 
PNCe Of wore over the back of your 
TV set" Believe it or not your humble 
television can provide an extremely 
stable and accurate reference 
frequency The wire acts as a 
transducer to peck up electromagnetic 
radaton from the back of the set 
Normally you would need to spend 
thousands of dollars to achoeve 
accuracy beyond the parts per 
thousand - you expect from ordinary 
meters With this simple proiect. an 
extremely accurate 1MHz signal can 
be derived for very little outlay 
(ETI 174 July 861 

Cat K41740 $24.95 

e4s. ete, 
SUPERB VIFA/EA 

60 - 60 SPEAKER KIT! 
The Vila EA 60 • 60 loudspeaker kit 
has been designed to completely 
out perform any sornolarly priced 
speakers This os a 2-way design 
incorporating dnvers which give a 
deeper more natural bass response 
and 19rnm sOft-dome ferro fluid 
cooled tweeters which provide clear. 
uncoloured sound reproducton 

These Vila drivers are identical to the 
ones used in such fine speakers as 
Mission Rogers Bang 8 Olufsen 
Monitor Audio and HaybrOok Just to 
name a few Some of which cost well 
over SI 000 a paw 

The dividing network sol tie highest 
quality and produce no inherent 
sound characteristocs of their own, 
they simply ad as passive devices 
which accurately dostribute the 
frequency range between both 
drivers in each speaker 

The tully enclosed acoustic 
suspension cabinets are easily 
assembled All you need are normal 
household tools and a couple of 
hours and you ve built yourself the 
finest pair of speakers in their class' 

D19 TWEETER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 2 5 - 20KI-1, 
Free Air Resonance: 1.700Hz 
Sensitivity 1W at Irn: 89d0 
Nominal Pow. 80 Watts 

Ito 5 000Hz I 206 och 
Voice Coil Diameter: 19mm 
Voice Coil Resistance: 62 ohms 
Moving Mass: 0 2 grams 
Weight: 0 28kg 
Cat ( 10101 135 

C20 WOOFER SPECIFICATIONS: 
Nominal Impedance: 8 ohms 
Frequency Range: 35 - 6 000Hz 
Resonance Frequency: 39Hz 
Sensitivity 1W 811m: 90dB 
Nominal Power: 50 Watts 

rt2013 oclI 
Voice Coil Diameter: 25mm 
Voice Coil Resistance: 5 5 ohms 
Moving Mass: 15 grams 
Cat C 10322 189 

Cat K86092 (speakers only i $379 

Cat K86091 (complete kit) $449 

• 
Rod Irving Electronics 

MELBOURNE 48 A Beckett St 
Phone (031663 6151 

NORTHCOTE 425 High St 
Phone (031489 8866 

CLAYTON 56 Renner Rd 
Phone (03) 543 7877 

MAIL ORDER 
Local Orders 1031 543 7877 
Interstate Orders (008133 5757 
All Inquiries (031543 7877 

CORRESPONDENCE 
P 0 Box 620. CLAYTON 3168 
Telex AA 151938 
Fax ( 03) 503 2608 

MAIL ORDER HOTLINE 
008 335757 
(TOLL FREE) 

ISTRICT) Y nFtDFRS ONJ 

LOCAL ORDERS 
8 INQUIRIES 
(03) 543 7877 

POSTAGE RATES 
SI 59 99 $2 00 
SI 0 $24.99 $3.00 
525 $49 99 $4.00 
$50 $99 93 $5.00 
$100 5199 57.50 
5200 5499 510.00 
$500 plus $12.50 

The above postage rates are tor 
basic postage only Road Freight, 
bulky and fragile Items wIll be 
charged at different rates 

All sales tax exempt orders and 
wholesale inquiries to 
RITRONICS WHOLESALE. 
56 Renver Rd Clayton 
Ph. (03) 543 2166 (3 lines) 

Errors ano omissions excepted 

IBM wc . sr a t• are ie?slese0 
o, Inlemahonal Bus.ess 

Machines Apr* rs arngwmnr,d roornrau 
'Civroies registered ', adman, or inn,: 
respectme nwomi 

II VISA 

008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877. 
ci 



PROFESSIONAL PRODUCTS 

New range of Centronics 
IDC connectors 

TTtilux has just released a new range of Molex Centronics-
standard insulation displacement connectors, designed 

for attachment to ribbon cable, known as the the DL 50 Series. 

Widely used for printer inter-
faces and other computer 
peripherals, as well as business 
machines and telecommunica-
tions equipment, the new con-
nector range includes 24, 36 
and 50 pin male and female 
connectors. 
The DL 50 offers metal-shel-

led straight and right angle pc 
board mount receptacles with 
bail locks, mating plug and 
receptacle for use with 1.27 mm 
centre ribbon cable, and a cover 
for the plug which is used with 
round shielded cable. 

Specifications include a con-
tact current rating of three amps 
and a voltage rating of 500 Vac 
for the pc-mount receptacles. 

The ¡DC plug and receptacle 
contacts are rated at one amp 
and 250 Vac, limited by the rib-
bon cable specifications. 
A bench press for assembling 

flat cable to the DL 50 series is 
available and Utilux also pro-
vide a cable assembly service 

Further details from Utilux 
Electronic Division, 14 Com-
mercial Rd, Kingsgrove 2208 
NSW. (02)50 0155. 

Bose brings on the 
big gun 

(e has launched what they 
13 tes e "a revolutionary 
new professional bass system", 

dubbed the Acoustic Wave Can-
non, based on the same technol-
ogy employed in their success-
ful Acoustimass Hi-F-1 speaker 
system. 
The system employs a 3.8 m 

(12 ft) long black tube contain-
ing one 300 mm (12") 
loudspeaker placed about three 
quarters of the way along the 
length of the tube. 
The system is marketed to the 

cinema and installed sound sys-
tem market and was recently 
used at the Sydney Bicenten-
nial BHP Steel Outdoor Movie 
season at the Sydney Opera 
House. 
Bose Australia's press release 

hinted that a domestic hi- fi ver-
sion may well be seen here early 
next year. 

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

BWD extend 
warranty 

Australia's only manufac-
turer of oscilloscopes, 

BWD Precision Instruments, a 
Parameters subsidiary, has 
extended their warranty period 
on all their equipment. 
Whereas warranties were for 

one year on their instruments, 
BWD now offer two-year war-
ranties. 
The company says this new 

extended warranty is in line 
with BWD's on-going commit-

ment to the long term quality 
and reliability of their products. 
The company will be releas-

ing three new oscilloscopes this 
year. Further details from 
Parameters offices in Sydney, 
Melbourne and Perth. 

"Pocketphone" 
for "pocket 
colony" 

M obiletronics, who man-
ufacture here a cellular 

mobile telephone known as the 
"Pocketphone", is to launch its 
product on the Hong Kong mar-
ket. 

Frank Flammea, managing 
director of Mobiletronics, is 
confident the product will be a 
"hit" in Hong Kong as ". .. it is 
the most advanced cellular tele-
phone in the world." 
Flammea estimated that the 

Hong Kong market would be 
worth about A$50 million a 
year to the company. 

Mobiletronics expected to 
complete their Melbourne fac-
tory early this year, from which 
they will supply both the 
Australian and Hong Kong mar-
kets. 
The Pocketphone was 

launched in February 1987 and 
Mobiletronics claim they now 
hold 40% of the Australian cel-
lular market. Their next move 
will be into other Pacific coun-
tries, according to Mr. Flam-

strec 
CONTROL 

"ESE) is primarily a people problem; the bottom line in any ESO 
control program Is: how much voltage is on the person?" The 
Voyager (TM) PVT- 300Personal Voltage Tester, is a cost-effective 
method for measuring voltage on personnel. It is a contacting, direct 
measurement voltmeter with an autoranging 31/2 digit LED display 
reading up to 9.99 kV\ Demonstrate personal static pickup, check 
effectiveness of grounding methods. 

CLC Agencies 
51 Armilree St, 
Kingsgrove NSW 2208 
Phone: (02)750 4005 
Fax: (02)708 5556 
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PROFESSIONAL PRODUCTS NEWS 

SM "snap" 
connector 

Alpha Kilo Services has 
released a new low cost 

surface-mount interconnect for 
laminated flat conductor cable 
with 20 or 40 lines per 25 mm 
width. 

Made by Dowty, the new con-
nector employs a version of 
their "sustained necessary 
applied pressure" (snap) sys-
tem. 

The cable has a polyester 
dielectric with pre-tinned cop-
per conductors exposed at set 
intervals. The cable is cut to 
length and contact points 
formed in the conductors in one 
simple operation. No soldering 
or mating connector is required. 

The system's benefits 
include: low cost, no through-
hole connections, high contact 
density, small pc board foot-
print, zero insertion force 
direct interface between cable 
and pc board, quick connect 

New Release  
FOUR SPEED SUPER MODEM' 

The MAXWELL-5 
2400/2400 1200/1200 
1200/75 75/1200 300/300 
CCITT and BELL standards. 
Fantastic value! 

NOW $590! lac tax 
LOOK AT THESE FEATURES: 
• AT Command Set • Auto-dial/Auto-answer • Auto 
Speed Select • Auto Test • Tone or Pulse Dialling • Ten 
16-digit Memories, Battery-backed • Test Facilities • 10 LED 
Status Indicators • Inbuilt Speaker. 

MAXWELL-3 "1-2-3" modem $449 
Don't Delay, Call Max Today! 

LIML5 

COMPUTERS 

BAN KCAR D-VISA-
MASTERCARD WELCOME 

24 Burwood Highway (Rd) 
BURWOOD 3125 Vic. 
Ph: (03)288 2144, 288 9067 
FAX: (03)288 0781 

disconnect operation. 
Details from Alpha Kilo Ser-

vices P/L, PO Box 82, lane Cove 
2066 NSW. (02)428 3122. 

ESD app. note 

A ll application note from 
KeyTek Instrument Corp.. 

describes the characteristics of 
an electrostatic discharge (ESD) 
from a hand with a metal object 
(such as a ring, key or screwd-
river). 
This sort of discharge is typi-

cally the worst case situation in 
the field, we are told and is the 
stress level normally used by 
anyone performing ESD testing. 
KeyTek Application Note No. 

150 shows the waveform 
required for duplicating this 
sort of ESD event. Correlation 
between simulated ESD dis-
charges and that from humans 
is possible. 
App. Note An.150 is available. 

free of charge, from The Din-
dima Group, PO Box 106, Ver-
mont 3133 Vic. 

Oven for pc 
boards 

Correct heat curing of the 
resist is the way to success 

%%hen making one-off or pro-
totype pc boards. 
The latest product from 

Sesame Electronics is an oven 
with precise temperature and 
time controls, allowing correct 
heat curing treatment for pc 
board resist. 

It's a portable. bench-type 
unit with an external heater, a 

dial thermostat, a thermometer 
and a digital timer. It will 
accept pc boards up to 25 x 200 
mm. Boards being cured in the 
oven sit on a wire tray. 

Full details are available from 
Sesame Electronics P/L, PO Box 
452, Prahran 3181 Vic. (03)527 
8807. 

Amber relocates 
in Melbourne 

Amber Technology, the pro 
sound and cine company, 

hàs relocated its Melbourne 
office, still in South Melbourne, 
but now over in 189 Gladstone 
St. 
Ambers's md, David Hannay, 

in announcing the new Mel-
bourne address, said it reflected 
Amber's continuing success in 
the field of professional audio 
sales and service since the com-
pany was established last year. 
Amber's Melbourne office is 

headed by John Baron. The new 
phone number is (03)690 5344. 

Elmeasco moves 

j
anuary was the time for mov-
ing, it seems! Elmeasco 

nstruments moved in January, 
but only 400 metres down the 
road to a new location at 18 
Hilly St, Mortlake. 
The new location features 

larger warehouse, office and 
administration areas. The com-
pany's PO Box and phone 
number remain as before, but 
their fax number changes to 
(02)736 3005. 

72 — Australian Electronics Monthly — Mar. 1988 



Tool be 
or not 

tool be? 

Economy 
Soldering Iron 
Stand 
Helps prevent damage to 
worksurface and accidental 
burns. Great price for a 
soldering iron stand. Has holes 
for bench mounting, holds any 
medium sized iron and comes 
with tip cleaning sponge. 
Cat T-1302 

Value Plus! $795 

Magnifying „ 
Worklamp 
Just the thing for all that fine 
work with iddy biddy 
components. The Argus Desk 
Magnifying Worklamp. With 
75X magnification it sure saves 
your eyes! Cat S-4000 

$9995 

10% Off! 
Solder Sucker 
Makes repairs, etc. cleaner and much less 
hassle. Solid metal construction for long life, 
it comes complete with teflon tip and nozzle 
sweep! Designed for easy single handed use. 
Cat T-2560 

Reduced to $8"  

Clean Fresh 
Workspace 
You'll almost certainly work better 
and more efficiently when the air is 
clean from pollen, dust and even 
cigarette smoke. The Aironic mains 
powered Negative ION Generator. 
Try one now — you'll feel good 
about it! Cat Y-9000 

$69" 

DICKe SMITH 
ELECTRON 

Order by phone: 24 hour despatch through DSXpress. 
CALL TOLL FREE (008) 22 6610 ( Sydney Area, call 888 2105) 

DICK SMITH ELECTRONICS 
now 'boasts 59 stores 
Australiawide — if one of 
these are not near you... 
check our lists of dealers... 

• 

Transistor Nipper 
y Pliers 

Is your tool kit well equipped? Great for 
working on pcb boards. Sharp, precision 
made, long life cutting edge. Stainless steel 
with 95mm body, spring return and 9mm 
blades. Cat 7-3205 

$1695 

The Ultimate Portable Iron 
Service-people, technicians, hobbyists... anyone who needs a quick, reliable 
soldering iron in a flash. Portasol, the pocket sized butane powered soldering 
iron. Gives the equivalent of 10-60 watts in seconds. Refills via any standard 
butane lighter charge pack. Cat T-1370 LAST YEAR NOW $Q995 
Spare hps to suif Cat 7-1372512.95 59.95 ONLY 1.• 

Professional Quality Hobbyists Iron 
Soldering Station 
The DSE variable temperature control 
soldering station is now better value than 
ever. Save $ 10 off our regular low price! 
Ideal for those serious about their work or 
hobby. With temperature meter, iron holder, 
cleanin9 sponge and comprehensive 
instructions. Cat 7-2000 

$119 
SPARE TIPS TO SIFT 
Medium Chisel Point. Cat T-2002 
Thick Chisel Point. Cat T-2004 
Fine Conical Point Cat T-2006 

$595 

Just What you Need! 
• 12 Piece kit 
• IC Inserter/remover pin straightener. 
• Pliers an reversible torque screwdriver 
• Spanners. tweezers and more! 
• In handy zippered case 
• Ideal for any computer owner! 
Cat T-4839 

A Must For 
The Home Or Office... 

Now its under 520. 15 watts of power, 
lightweight, well balanced, mains powered 
and a Saving to boot. Made by Weller the 
quality DSE Hobby Iron. Low heat so you 
won't be cooking all your components. 
Cat T-1310 

WAS $22.95 

NOW $1995 

Floplacernent bp to suit T 13' S 

The Computer Tool Kit 
What a great idea! A 12 piece tool kit designed specially for working on your computer. Has all those line 
tools you need for repairs or alterations. All fits in neat, easy to store ( or carry) zippered case. 

95 

ALL FOR ONLY $ 

Exactly what you need to 
build our fantastic kit computer! 

lbury 2/ 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Bondi Junction 387 1444 
• Brookvale (Warringah Mall) 93 0441 • Campbelltown (046)272199. Chatswood Chase 411 /955* Chullora 
642 8922 • Gore Hill 439 531 • Gosford 25 0235 • Hornsby 4776633 • Liverpool 600 9888 • Maitland 33 7866 
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Practical filter design 
without fears or tears 

Part 6 — Other ways of replacing inductors Jack Middlehurst 

Here we meet the "electronic inductor", where a little electronics makes a 
common-or-garden capacitor seem, to the circuit, like its counterpart - an 
inductor! For the romantically inclined - in this episode, General Immitance 
falls for Milli Henry! 

FOR MANY YEARS filters were designed using L, C, and R 
elements. Then some filters were made using electronic val-
ves when these became small enough to include in telephone 
equipment. But it was the advent of the transistor and, more 
importantly, the integrated circuit that made active filters 
really practical propositions. Because of the enormous 
amount of work that had been done on the design of LC fil-
ters, initial attempts were directed at designing circuits that 
would simulate inductors. 
By using these circuits, designs that were known to work 

could be built by simply replacing the inductors with small 
circuits containing ICs. In this way everyone was happy, the 
filter designer didn't have to learn anything new, and the cir-
cuit designer was set a clearcut objective. As a result some 
quite ingenious circuits were designed. We will only con-
sider one class of such circuits. 
The original circuit was suggested independently by Mitra 

and Riorden, but many of its developments are due to 
Antoniou (pronounced Ant-on-ee-you with the accent on the 
'on'). 

Antoniou's Generalized Immitance 
Convertor 

• Antoniou's work was based on modifications of a general cir-
cuit known as a Generalized Immitance Convertor (GIC). A 
GIC can be considered as a black box with two input termi-
nals and two output terminals. If a circuit component (L, C, 
or R) is connected across the output terminals, the input ter-
minals will behave as if some other component is connected 
across them. e.g: for a particular GIC, connecting a capacitor 
across the output terminals will make the input terminals 
behave as if an inductor was connected across them. Such a 
GIC would be called an active inductor. 

Incidentally, if you haven't come across the word immi-
tance, it can be taken in this context to include impedance, 
admittance (1/impedance), resistance, and conductance ( 1/ 
resistance). 
The circuit for the GIC is shown in Figure 6.1, where the 

boxes can contain resistors or capacitors. If ever a circuit 
looks as if it would oscillate, this is it. Everything seems to 
feed back into everything else. However, with careful design 
the thing can not only be kept under control, it can be made 
to do a considerable range of jobs. Since it only has two termi-
nals, the GIC behaves as a simple circuit component, i.e: 
there is no output terminal since it does not amplify anything 
even though it contains two amplifiers. 
By varying the contents of the boxes, this circuit can 

become a gyrator, it can simulate an inductance, it can 
become a frequency dependent negative resistor, it can 

become an impedance proportional to the square of fre-
quency, and it can become a tuned filter in its own right. We 
will look at each of these in turn. 

The gyrator 

As it is applied to filters, a gyrator is an active circuit element 
that has some interesting and extremely useful properties. 
The deceptively simple block diagram of a gyrator is shown 
in Figure 6.2. If a voltage is applied to the input terminals, a 
current (proportional to the input voltage) flows out of the 
output terminals; if a voltage is applied to the output termi-
nals, a current (proportional to the voltage on the output ter-
minals) flows into the input terminals. Notice — into the 
input terminals, not out of them. In other words, whichever 
way the current is flowing in the load, the input current is 
forced to flow in the opposite direction. The constant of prop-

- 91,Mr" 
II=9V2 

VI GYRATOR V2 

Figure 6.2. Block diagram of a Gyrator. Notice that the currents 
have oeite signs. 
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Figure 6.3. Modification of a GIC to produce a Gyrator. 
Whatever component is in Box 4 is "gyrated" into its inverse 
the input terminals. 

ortionality (g) is the same for both currents. 
Now consider what happens if we put a capacitor across 

the output terminals. When ac is applied to a capacitor, the 
phase of the current into it leads the phase of the applied vol-
tage. Since the input current of the gyrator has the opposite 
sign to the output current, the phase of the current into the 
input terminals will lag that of the voltage applied to them. 
This is exactly what would happen if the input voltage was 

connected to an inductor. So putting a capacitor across the 
output terminals of a gyrator causes it to simulate an induc-
tor at its input. In the same way, terminating the gyrator with 
an inductor makes it look like a (lossy) capacitor and ter-
minating it with a resistor makes it look like a negative resis-
tor. 
The Gib circuit of Figure 6.1 can be rearranged into that of 

Figure 6.3, where box number 4 has been made the load 
device. This is now the circuit of a gyrator and has all the 
properties that we have just described. If box 4 is a resistor, 
altering the value of this resistor will change the value of the 
negative resistance created at the input terminals. If an LC cir-
cuit is put across the input terminals, this negative resistance 
can be arranged to cancel the losses in the LC circuit and the 
system will oscillate at a frequency set by the values of L and 
C. The upper frequency limit of this form of oscillator 
depends on the high frequency response of the amplifiers 

Ir 
IN 

(a) LC circuit, 

1.723uF 
IN 

Figure 6.4. 4th order Butterworth HP filter, Rsource = lk, Fc = 50 Hz. 

and on the stray capacitance across the resistor in box 5. 
This is the sort of circuit with which it is fun to experi-

ment. This is best done on one of the "breadboards" designed 
for trying out circuits. Various values of R, L, and C can be 
tried, as can the effects of loading box 5 with a small 
capacitor. You can also try the effect of putting a high value 
resistor from the junction of boxes 3 and 4 to earth. 

Simulating an inductor 

To use this circuit as a gyrator in order to simulate an induc-
tor, box 4 in Figure 6.3 is made a capacitor and all the rest of 
the boxes are resistors. Then the value of the inductance L 
seen at the input terminals is: 

L = C*Ri*R3*R5/R2 
where Lis in Henries, C in Farads, and the Rs are in Ohms. 

With this particular circuit, it is also possible to simulate in 
inductor by making box 2 a capacitor and the rest resistors, in 
which case: 

L = C*R1*R3*R5/R4. 

If matched amplifiers are used, e.g: by using a twin FET IC, 
the performance of the active inductor is excellent; it has a 
high Q, its stability depends only on the stability of the resis-
tors and capacitor, and its frequency limit is restricted only 
by the frequency response of the IC. The major limitation of 
this circuit is that one end of the inductor must be earthed. 
This means that it can be used in HP circuits, but is not of 
much value for other types of filter. 

Figure 6.4a is the 1£ circuit of a 4th order Butterworth HP 
filter using source and load resistors of 1k, with a cutoff fre-
quency of 50 Hz, and Figure 6.4h is the same circuit using 
active inductors. 
The values of the gyrator capacitors in Figure 6.4b were 

chosen to give reasonable values for the resistors, and the 
source resistance has been included in the diagram. Any one 
of the resistors in each active inductor can be made variable 
in order to tune the circuit; the resistor corresponding to box 
5 has been chosen since this allows one end of the variable 
resistor to be earthed. This in turn means that the adjusting 
tool is connected to earth during adjustment, so the adjust-
ment does not change when the tool is withdrawn. The nomi-
nal values of the resistors are 4.159k and 1.723k for the left 
and right gyrators respectively. So instead of 4 H and 1.7 H 

IF 

 I 500 I  

4.159uF 

ae. 

(b) circuit using active inductors. 

Mar. 1988 — Australian Electronics Monthly — 75 



inductors we only need 4k and 1k7 resistors — a distinct 
reduction in construction hassles, tuning difficulties, size, 
and cost, with a considerable improvement in frequency sta-
bility and available Q! 

In the circuits of Figure 6.4 and in many of the Figures to 
follow, the source resistance is included in the circuit. This is 
done because of the way in which the source resistance 
interacts with the circuit design. It is important to make sure 
that any circuit that has the source resistance built into the 
filter is fed from a source having as close to zero resistance as 
possible. For some filters, for example those discussed in the 
next section, the load resistance is also included and is an 
essential part of the design. In this case, it is essential that 
whatever follows the filter has an extremely high input impe-
dance. 

Frequency dependent negative resistors 

Before we look at how this circuit can become a frequency 
dependent negative resistor, we have to consider some work 
done by Bruton. Filter designers have long been familiar with 
frequency transformations of filters. Given an LP design, a 
simple frequency transformation allows the designer to con-
vert that design into an HP filter. Such frequency transforma-
tions are an essential part of many of the filter-design compu-
ter programs that have been presented in this series so far. In 
the LP to HP transformation, inductors are replaced by 
capacitors and capacitors are replaced by inductors. You will 
remember this by referring to the discussion of Figure 2.1 in 
part 2. 

Bruton saw that there could be a way out of using inductors 
by taking an LC filter design and subjecting it to a special 
kind of transformation that he invented. This is now known 
as the LCR:RDL transformation. This converts LC (inductor-
capacitor) designs to RC (resistor-capacitor) designs. With 
this transformation, an inductor is replaced by a resistor, a 
resistor is replaced by a capacitor, and a capacitor has to be 
replaced by a frequency dependent negative resistor (FDNR). 
What all this means is that, if an FDNR could be found, the 

circuits of Figure 6.5b and 6.5c would havé exactly the same 
frequency response provided that the components of Figure 
6.5c are given particular values that are calculated using the 
LCR:RDL transformation. The components marked D2 and 
D4 have been given the standard symbol for an FDNR. 

It was known that the Antoniou circuit could be modified 
to produce an FDNR, so Bruton went ahead to design the first 
filter using this transformation. Since we already have corn-

IN 

o 

(a) minimum inductor LC circuit. 

(b) dual of (a) to give minimum capacitor circuit, 

LI 

Cs RI 

IN 

Rs=0 .11» 

L3 L5 

R3 P5 

—D4 

(c) circuit of ( b) after LCR:RDL transformaton. The 
components marked DI and D2 are frequency dependent 

puter programs that enable us to design a wide range of LC fil-
ters, we can now use these same programs to find the values 
of the Ls ,Rs, & Cs, and then, if we wish to eliminate the 
inductors, all we need is a program to convert these values to 
Rs, Cs, & Ds respectively. 

Now back to the circuit of Figure 6.1. There are three ways 
of turning this into an FDNR; the circuits are shown in Figure 
6.6a, b, & c. The difference is only in the location of the two 
capacitors. The a & b versions present a slight problem in that 
they only supply bias current for the ICs if the input terminal l> 
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Creating new 
records: 

When you hear your record collection using 
the new Ortofon MC-20 Super you will most 
certainly listen with renewed interest; almost 
as if you were hearing each album properly 
for the first time. As the world's most 
experienced manufacturer of moving coil 
cartridges, it is not surprising that the 
Ortofon MC-20 Super - with extruded 
aluminium housing, Van den Nul type 1 stylus 
and pure carbon damping plate - delivers 
more tonal accuracy than can be obtained 
from current compact discs. To hear is to 
believe, as the following will indicate: 

". an Ortofon MC design that's so good to scary The MC 20 Steel 
produces measurements that should keep all the spec freaks at bay 
reaffirming Ortof ors position as a manufacturer of superb cartridges at 
realism puces the MC 20 is a star " 

Hi.Fi News & Record Review, 
February 1986 

"I can describe the overall sound only as incredibly sweet and lucid with a 
particularly good top end that had a lustre without hr shghly overblown 
character of some moymg cod designs I think lie sad it all - the Ortolan 
MC 20 Super o a superb cartridge' 

Ralphe Neill, Australian 
December 1986 

" the response was impressively smooth. flat and extended Sound quality 
was very inning Attractive clear and open sounding n many ways its 
performance can approach the much more expensive exotic models 

Hi-Fi Choice. 1986 

The MC 20 Super produced a convincing sound stage accompanied by an 
awesome sense of space and depth The frequency balance is as near perfect 
as I have experienced from analogue disc playing equipment. The MC 20 
Super bass simply extends smoothly and cleanly to below audibdty. maintaining 
detail and separation at the lowest frequencies nvallrng compact disc" 

Graham S. Mayor, 
Which Compact Disc, 1988 

For full details and free brochures, contact the 
Sole Australian Distributor, SCAN AUDIO or 
your nearest ORTOFON specialist. 

SCAN AUDIO Pty. Ltd., 
52 Crown Street, Richmond, Victoria 3121. 

Telephone: 1031 429 2199. 

°aeon 
accuracy in sound 

SAT .SA.5146 

 SPECIAL READER OFFER  
PUT A BATTERY-BACKED REAL-TIME CLOCK 

IN YOUR PC OR COMPATIBLE 
FOR ONLY $49.95! 

THE XE1216E "SMARTWATCH" BY XECOM 
AS SIMPLE AS INSTALLING AN IC! 

By special arrangement with the importers, Energy Control, 
we are able to offer readers the opportunity of obtaining this 
product at a special price as an introductory offer. This offer 
is made by Energy Control and the magazine is acting as a 
clearing house for orders. 

THE XE1216E SMARTWATCH JUST PLUGS INTO ANY 
ROM SOCKET ON YOUR MOTHERBOARD. THE ROM 
PLUGS BACK IN ON TOP OF THE XE1216E MODULE. 
(Not suitable for use in compatibles where an RTC is already 
included on the motherboard. e.g: Amstrad PC1640): 

OFFER EXPIRES LAST MAIL 30 APRIL 1988 

Complete the coupon and mail it today, or ring (02)555 1677 
and "pledge your plastic". 

Send to: AEM Smartwatch Offer, 
1st Floor, 347 Darling St, BALMAIN 2041 NSW 

 COUPON  

Please send me XE1216E Smartwatch module(s), as 
described in the Feb. 1988 issue of Australian Electronics 
Monthly. 

$49.95 ea. (inc. tax) plus $8.00 delivery. 

I enclose $ total. 1 am paying by: 

Cheque, No:   

Money Order, No:   
• Make cheques or money orders payable to "AEM Offers Account" 
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of the FDNR has a dc return path back to earth. This is rarely 
the case since the transformation replaces any resistors in the 
rest of the filter circuit by capacitors. These capacitors would 
need to have a high value resistor across them to provide the 
necessary bias current but this degrades performance some-
what. With circuit 6.6c, each input terminal on each 
amplifier has a return path to an amplifier output from which 
it can draw its bias current so there is no need for bleed resis-
tors across the capacitors in the rest of the circuit. 

Since one end of these circuits is shown as being earthed, 
and they replace a capacitor, their main use is in LP filters. So 
we now have two circuits, one to replace inductors in HP fil-
ters and one to replace capacitors in LP circuits. Since it is 
necessary to have one end of the circuits of Figure 6.6a, b, and 
c earthed, it is not possible to design BP and BR filters using 
FDNRs. It turns out that there are ways to overcome this prob-
lem so that active BP designs are possible. Since the equiva-
lent BR designs require almost double the number of active 
elements that BP filters require, this form of active design is 
rarely used for BR filters. 

It may seem a bit peculiar to use an IC containing two 
amplifiers to replace a capacitor. The reason for this is that 
you can't go half way in a transformation. For example, in a 
LP to HP transformation, if you just convert all the inductors 
to capacitors without converting the capacitors to inductors, 
you would end up with a circuit consisting only of capacitors 
— certainly not a filter. So when you do the LCR to RDC trans-
formation, the capacitors must all be replaced by D elements 
(FDNRs). What you gain is that all inductors are replaced by 
resistors. 
To get a feel for designing this type of circuit, we will use 

the program of Figure 2.2 of Part 2 of the series to design a 
Butterworth LP filter to be fed from a 1k source, having a 
cutoff frequency of 12 kHz, with a frequency response at least 
20 dB down at 20 kHz. This is a 5th order filter with the fol-
lowing components: 

Cl = 8.197 nF, L2 = 21.460 mH, C3 = 26.526 nF, 
L4 = 21.460 mH, C5 = 8.197 nF. 

The GWBASIC program of Figure 6.7 asks for the values of the 
Ls & Cs and also the source resistance and the cutoff fre-
quency. It then displays the components that are to be used in 

the FDNRs to make up the active circuit. 
The LC filter designs presented in earlier parts of this 

series have tended to be minimum inductor designs. This 
means that they are automatically maximum capacitor 
designs. For active filters using FDNRs, maximum inductor, 
minimum capacitor systems are preferable since each 
capacitor has to be replaced by a twin amplifier IC. This sim-
ply means using the dual of the original LC design. Figure 
6.5a has the L£ circuit of the Butterworth filter we are making 
into an active design, and Figure 6.5b shows the circuit of its 
dual. Notice that the conversion to a dual is NOT the same as 
a transformation from a LP to an HP filter. With the latter, Ls 
and Cs are simply swapped. For the dual, a series L is 
replaced by a parallel C, and a parallel C by a series L. 
The program of Figure 6.7 looks at the number of Ls and Cs, 

and if the latter is the larger, asks if you would like to change 
to the dual circuit. If so the program converts the circuit to 
the dual and calculates the resistors and capacitors for the 
necessary number of FDNRs. Figure 6.8 is the complete cir-
cuit of the active filter using the fiist standard form of FDNRs. 
The bottom resistors of each FDNR have a nominal value of 
1k each. The combination of the 1k2 resistor and the two 
resistors across it allows the resistance to be varied from 
about 950 to 1050 Ohms for tuning purposes. 

Because all resistors have to be replaced with capacitors, 
the source and load resistors become an integral part of the 
filter. So the impedance driving the filter must now be as 
close to zero as possible, and no load is to be placed across 
the output. It is worth emphasising that, given the correct cir-
cuit components, the three circuits shown in Figure 6.5a, b, 
and c all have the same frequency responses. 

Like all active filters, ones using FDNRs have to be built 
with due attention to good layout. Every effort should be 
made to reduce the input capacitances at both input termi-
nals to the two amplifiers by having the minimum possible 
amount of printed circuit track connected to them. Thin, 
short lines are essential here. The supply leads to each IC 
must be separately bypassed and so must the V+ and V— 
leads on the board. Care needs to be taken with the earthing, 
locating one earth for each IC and returning each of the bot-
tom capacitors to it If the cutoff frequency is above about 1 I> 

R(2) 

 I 2k I  

IN 

ALL CAPACITORS 13.26nF 

Figure 6.8. 5th order Butterworth filter Rsource 

1k, Fc = 12 kHz, practical version of Figure 5.5 ( c). 

OUT 
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Figure 6.7. GWBASIC program to calculate the values of 
components for FDNRs to be used in LP filters. If requested, 
the program converts the circuit to its dual by swapping the 
number of inductors and capacitors and replacing series 
inductors with parallel capacitors and vice versa. The 
normalized (Rsource 1, angular frequency - 1) values of L 
and C are calculated, transformed using the LCD:RDC 
transformation, and denormalized, using Rs and Fc, to 
practical units. This is all carried out in a single step. Since the 
amount of calculation is small, this program is not optimized 

for speed. 
Lines 30-50 set up the text for the display. 
Lines 60-150 request necessary data input; they have traps for 
incorrect entries. 
Lines 160-190 Swap the Ls and Cl if the dual is needed. 
Line 200 swaps the number of Ls and the number of Cs 
Lines 210-280 contain the main calculations. 

Subroutines 290-320 & 410-460 put the answers in usable 
units, while subroutine 330-360 and lines 370-390 display the 

component values. 
10 PRINT " Design of FDNRs for LP filters" : PRINT 

20 DIM L(20).C(20),T(20),R( 20 ),R3(20 ) 
30 Al$="What is the value [ mH ] of W.A21 ,- ) ?- :A3$= -What is 
the value [ uF ] of C)" ,A4$="All capacitors are ": TWOPI=2!*3.1 

415927* 
40 A5$."For FDNR(" A6$") the tuning resistor is ": A7e."R(": 
88$=") ,":A10$="The resistor shunting the input capacitor=": 
All$="The resistor shunting the output capacitor=" 
50 A13$="All other FDNR resistors are " 
60 INPUT " What is the source resistance [ Ohms J ? - ,RS ,IF RS<=0 
THEN 60 
70 INPUT " What is the cutoff frequency [ Hz ] ?", FC:IF FC<=0 T 
HEN 70 
80 W.TWOPI*FC 
90 INPUT " How many inductors are there ?", NL ,IF NL<=1 THEN 90 
100 INPUT " How many capacitors are there ? -,NC ,IF NC<=1 THEN 100 
110 IF NC>NL THEN PRINT " There are more capacitors than induct 
ors. - :PRINT"Would you like to use the dual of this circuit ?": I 
NPUT"This would reduce the number of ICs. [ Enter Y or N ].", A$ 
120 FOR 1=1 TO NUPRINT USING -\ \01 
11\ \- ;Al$,I,A2$ 
130 INPUT L(I):L(I)=L(I)*W/RS/1000:PRINT L(I)NEXT I 
140 FOR 1.1 TO NC:PRINT USING "\ \U 
*\ \ -;A3$,I,A211 
150 INPUT C(I),C(I).C(I)*RS*W/1000000! PRINT C(I) ,NEXT I 
160 IF AS<> -Y" AND AS<> -y- THEN 210 
170 FOR I=1 TO NC:T(I).C(I):NEXT I 
180 FOR 1=1 TO NL ,C(I)=L(I) ,NEXT I 
190 FOR I=1 TO NC ,L(I)=T(I):NEXT I 

200 T=NL'NL=NC:NC=T 
210 FOR 1=1 TO NL,R(I).L(I)*RS:NEXT I 
220 SUM=0!FOR 1=1 TO NL:SUM.SUM ,R(I1!NEXT I 
230 FOR I=1 TO NC:R30)=C(1)*RS:NEXT I 
240 FOR 1=1 TO NL,S=R(I),GOSUB 290:GOSUB 330:NEXT I 
250 FOR I=1 TO NC,S=R3(I):GOSUB 290:GOSUB 350:NEXT I 
260 S=RS:GOSUB 290:GOSUB 390 
270 S=1/W/RS:GOSUB 410:PRINT USING "\ \slug u 

00\ \ -;A48,S,A9$ 
280 COTO 470 
290 IF S.1000000! THEN S.S/1000000!:A911= - MOhms":GOTO 320 
300 IF S'.1000 THEN S=S/1000:A9$=" kOhms":GOTO 320 
310 A9$=" Ohms " 
320 RETURN 
330 PRINT USING "\\*0\\*00:0 00\ \", A7$,I,A8$,S,A9$ 

340 RETURN 
350 PRINT USING "\ \08\ 
0\ \": A5$.1,A68,S,A9$ 
360 RETURN 
370 S=1000000! ,GOSUB 290:PRINT USING 
\IMAMS\ \", A10$,S,A9$ 
380 S=1000000!*SUM:GOSUB 290:PRINT USING '\ 

Mtdd.ORIS\ \"; All$,S,A9$ 
390 PRINT USING -\ \0110.00U\ ,A 

13$,S,A9S:RETURN 
400 COTO 470 
410 IF S:=1 THEN A9$=" Farads":GOTO 460 
420 IF S,=.001 THEN S=S*1000:A9$. - mF ":GOTO 460 
430 IF S>=.000001 THEN S.S*1000000!:A9g="uF ": GOTO 460 
440 IF S>.1E-09 THEN S=S*1E<>09 ,A9g=" nF ": GOTO 460 
450 S=S*1E*12 ,A9$." pF - 
460 RETURN 
470 PRINT ' End of programme":END 

kHz, the shunting resistors across the input and output 
capacitors can be reduced by a factor of 10 if you wish. 
As usual, the best ICs to use are the LF353 types containing 

two high gain, wide frequency response FET-input op-amps. 
It is not a good idea to use ICs with quad amplifiers since the 
circuit becomes very congested around them and it is dif-
ficult to prevent interaction between the various amplifiers. 
This can lead to some very non-funny effects, such as dis-

torted frequency response or oscillation, that cannot be 
cured except by rebuilding. High quality components must 
be used throughout, particularly for the tuning resistors. 
These should be 10 or 40 turn trimpots from a reputable man-
ufacturer. Any shoddiness here will lead to the filter having a 
frequency response that changes with time, something dev-
outly not to be wished. 
Because what we have done is simply to duplicate an LC 

filter using other components, the tuning procedure is simi-
lar to that of LC filters except that the tuning resistors are var-
ied instead of the inductance of the coils, and there is 
nowhere to put separate tuning windings to make life easy 
when tuning. So the link system has to be rather different as 
you can see by comparing Figures 2.3 and 6.8. It is essential 
that all the resistors called RO in the program of Figure 6.7, 
i.e: those that replace inductors, be within 1% or better of 
their correct value since the tuning procedure assumes that 
they are exactly at their design value. 

For tuning, we now need a signal generator with an output 
impedance less that 1/100 th of that of the lowest of the series 
resistor marked RO in the filter, indeed, preferably not more 
that 1 Ohm. As explained earlier, this can be arranged by put-
ting a simple voltage divider of a 47 Ohm and a 1 Ohm resis-
tor in series across the output of a 50 Ohm generator and tak-
ing the signal from across the 1 Ohm resistor. If you happen to 
have a generator with 600 Ohm output impedance, you will 
be forced to use a combination such as 560 Ohms in series 
with 4.7 Ohms. If your generator can produce 1 Volt, then the 
maximum you will get at the output will be about 8 mV, so 
the meter that you use for tuning will have to be quite sensi-
tive in this case. 

It is best to do the tuning by leaving all ICs out except the 
one being tuned. Starting with all links out, links 1 and 3 are 
inserted, the signal generator is set to 13.729 kHz and the sig-
nal is applied across the terminals of link 4. The meter or 
CRO is applied to the junction of R(1) and the top of FDNR(1) 
and the tuning resistor of the first FDNR is tuned for 
maximum reading. The frequency for this combination is dis-
played as the frequency for tuning L(2)C(1)C(3) when the 
original LC program of Figure 2.2 is run. 

Next, links 1 and 3 are removed, link 2 is inserted and the 
output terminals short circuited. IC(1) is removed and IC(2) 
inserted, the signal generator is left at 13.729 kHz (tuning fre-
quency for L(4)C(3)C(5)) and applied across the terminals of 
link 5, the meter is connected to the top of the second FDNR, 
and the tuning resistance varied to obtain maximum reading. 
Links 4 and 5 are inserted, all other links removed, the short 
circuit is removed from the output, and the filter is ready for 
use. 

Frequency dependent impedance. 

Capacitors and inductors are circuit elements with which we 
are all familiar. The impedance Z of an inductor at frequency 
f is simply given by Z = 2*pi*L*f where Z is in Ohms, L in 
henries and f in Hz. Likewise, for a capacitor, Z = 1/(2*pi*c* 
f) where C is in Farads. So the impedance of an inductor is 
proportional to the frequency while that of a capacitor is 
inversely proportional to frequency. 
We have also just met a circuit which has a negative resis-

tance which happens to be inversely proportional to the 
square of the frequency. Our next circuit has an impedance 
which is positive and directly proportional to the square of 
the frequency. It is shown in Figure 6.9. When box 5 contains 
a resistor, the impedance is also directly proportional to the l> 
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value of this resistor. The main use of this circuit is in active 
bandpass filters. 

Figure 6.10a is the circuit of a part of a bandpass filter. The 
equivalent circuit using FDNRs is given in Figure 6.10b. Two 
of the FDNRs are floating with respect to earth and so would 
require floating power supplies. For, say, a 14th order 
bandpass filter, this would mean having a minimum of four 
floating power supplies! To avoid this, the set of three FDNRs 
can be replaced by two GICs and one device whose impe-
dance is proportional to the square of the frequency, as is 
shown in Figure 6.10c. All of these active components can be 
fed from the one earthed power supply. 
The complete circuit for such a block of bandpass filter is 

given in Figure 6.11. Notice particularly that the GICs have 
resistors in boxes 2 & 4, and capacitors in boxes 1 & 3, 
whereas the frequency dependent Z component has the 
reverse. The GWBASIC program of Figure 6.12 can be used to 
calculate the values of the various components for this cir-
cuit. The values of the resistors marked RL() and RC() can be 
made variable in order to tune the effective LO and CO of the 
original LC bandpass filter. In the interests of stability, it is 
best to use a fixed resistor for 95% of the resistance value and 
to put a variable resistor of 10% of the value in series. In this 
way the resistance can be adjusted by + or —5% around the 
correct value. 
As with the other versions of Antoniou's circuit, it is best to 

use ICs containing dual FET amplifiers for the construction. 
For frequencies up to about 20 kHz, this circuit can be bread-
boarded to try it out before designing a suitable pc board. It 
may not be too successful on strip board unless all excess 

Figure 6.9. Modification of a GIC to produce a frequency 
dependent impedance. 

strips are cut away to keep stray capacitance to a minimum. 

The GIC as a tuned filter 

The first active filter that we used was a circuit developed by 
Sallen and Key, and, if you have built any of these you would 
have found them very reliable. Filter designers are a greedy 
lot and they are rarely satisfied with anything. There are two 
main complaints about the Sallen and Key circuit: it is dif-
ficult to tune, and the tuning and Q adjustments interact. For 
most purposes this is of no consequence, but for some profes-
sional uses these deficiencies assume major proportions. 

80 — Australian Electronics Monthly — Mar. 1988 



Figure 6.10. Part of a bandpass filter, 

Li Ci 

(a) LC circuit, 

02 L2 

PL(1) RL(2) 

(b) after LCR:RDL transformation, 

PLO)  

 H GIC GIC 

PL(2)  
F___ 

(c) after conversion of the three FDNRs to two GICs and a 

daliMMINIMatledigance (Z). jiMgará___ 

Consequently, considerable effort was put into designing cir-
cuits in which the adjustments are simple and independent. 
One of the more successful attempts resulted from yet 
another set of variations on Antoniou's GIC circuit. 
Second order circuit blocks in an active LP filter can be 

replaced by the circuit of Figure 6.13a. This time, the circuit 
has both input and output connections, the latter being taken 
from the output of one of the IC amplifiers. Boxes 1 and 3 
have been made capacitors, and the rest are resistors. In addi-
tion there is a resistor in series with the input and a resistor 
across box 3. If all resistors except that across box 3 have the 
value R Ohms and the two capacitors are C uF, the tuned fre-
quency is 

1 000 000/(2*pi*R*C) 

in Hz, and the Q of the circuit is set by the resistor across box 
3. This value of this resistor is Q times the value of the other 
resistors in the QIC. This makes the Q adjustment simple and 
independent of the tuning adjustment. This latter adjustment 
is not, however, particularly simple. Either four resistors have 
to be adjusted in value, or the capacitor in box 3 has to be 
adjusted, neither of which is a particularly attractive proposi-
tion. Still, it is better than the Sallen and Key circuit. 

For high pass filters the circuit to use is that of Figure 6.13b. 
This time, only box 2 contains a capacitor and the rest are 
resistors. There is a simple CR filter at the input. The same 
tuning formula holds as for the LP filter and the Q is set by 
the value of the resistor of the CR filter divided by the value of 
each of the other resistors. Again the Q is easily adjusted, but 

not the tuning frequency. 
Bandpass circuit blocks take the form in Figure 6.13c, simi-

lar to the high pass case, but with a simple RC filter at the 
input. Both the formulae for the tuning frequency and the Q 
are the same as for the HP case, and the same limitations 
apply. 

It is even possible to use a modified QIC as an element 
block in an elliptic filter. In Figure 6.14a, using the additional 
components shown, an LP element with a notch can be 
realized, provided that the notch frequency is far above the 
tuning frequency. Because of the complicated feedback, this 
circuit only has an earth on the input divider resistors and 
capacitors, not on the GIC. The tuned frequency is 

1 000 000/(2*pi*R*C) 

in Hz as before, and the Q is now set by the ratio of the two 
input resistors to R. Cl and C2 are related to the notch fre-
quency as shown on the circuit. 
The frequency of the tuned circuit, its Q, and the frequency 

of the notch are all independently adjustable, with the usual 
difficulty in the case of the tuning frequency. The notch fre-
quency requires the adjustment of two capacitors, which is a 

Figure 6.12. GWBASIC program to calculate the component 11 
values for two GICs and one frequency dependent impedance 
to replace three floating FDNRs in bandpass filters. 

Line 30 contains the text for the display. 
Lines 40-100 request the necessary data input and contain 
some of the calculations. 
Lines 110-120 contain the remainder of the calculations. 

Subroutines 140-170 & 180-230 put the results into usable 
units. 

The program is not optimized for speed. 

10 PRINT Conversion of 3 FDNRs to 2 GICa & 1 2" 
20 PRINT " Circuits of Figs 5.7 & 5.8 - : PRINT 
30 Alt. -What is the value of " ,A2t="L(" ,.43$=") [ mil 7 ": A43= -C( 
",A5t=") [ uF )", A61e="RL(":A7g=").",A9$="RC(",A10$="R=" ,Allk="C 

=",TWOP1=2!*3.1415927$ 
40 INPUT -What is the source resistance [ Ohms ] ?", RS ,IF RS<= 
0 THEN 40 
50 INPUT " What is the centre frequency [ Hz ?", FC,IF FC<=0 TH 
EN 50 ELSE W=TWOPI*FC 
60 FOR I=1 TO 3:PRINT USING "\ \\\*\ 
,81$.&23,I,A3k 
70 INPUT L(i)IF L(I)<=0 THEN 60 ELSE S=L(I)*W/1000, ,GOSUB 140: 
PRINT USING "\ \$\\001.11$*\ \"; k6S,I,A7&,S,&811 
80 PRINT USING "\ \\\II\ \"; AIS.A411,1,A58 
90 INPUT C(I)IF C(I)<=0 THEN 80 ELSE S=1!/(C(I)*W/1000000!) ,G0 
SUB 140:PRINT USING "\ \$\\S$11.Sad\ \ -;A911,1,&71.S.A8$ 
100 NEXT I 
110 S=RS:GOSUB 140 ,PRINT USING "\\Uaa.11$S\ \"; A103.S,A8$ 
120 S=1!/RS/W ,GOSUB 180,PRINT USING "\\$$$. 00$\ \"; AllS,S,&811 
130 PRINT -End of programme -, END 
140 IF S>=1000000! THEN S=S/1000000! ,A8g=" NOhms - :GOTO 170 
150 IF S>=1000 THEN S=S/1000:A8$=" kOhms -:GOTO 170 
160 A8g=" Ohms " 
170 RETURN 
180 IF S>=1 THEN 881=" F -:GOTO 230 
190 IF S>=.001 THEN S=S*10001:A8k=" mF -, GOTO 230 
200 IF S>=.000001 THEN S=S*1000000! ,A8g=" uF" ,GOTO 230 
210 IF S>=IE-09 THEN S=S*113.09:A8$= - nF" ,GOTO 230 
220 S=SalE.12 ,A811 , " 0 .-

230 RETURN 
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power amp modules. Two assembled and fully 
operational modules. Built from Jaycar kits. 
Never "used". $250 for both. S. Morton (03)211 
9259. 

SELL: SIEMENS M100 receive teleprinter. 
VGC $40. M100 teleprinter with keyboard, 
punch and reader. GC $80. Spare parts availa-
ble. R. Vowels, 93 Park Drive, Parkville 3052. 

PCBs for AEM6005 power amp; bus Elektor 
valve amp; bus & power Elektor top of range 
preamp; MAT-02s; complete active crossover 
kit. John. PO Box 225, Neutral Bay Junction 
2089. (02)412 4029. 

SELL: Apple II+ compat- Z80 built-in, modem 
card, 80 col. card, 64K RAM, SAM - speech 
card, versatile printer card, PAL UHF mod-
ulator, drive and card. Software: business, 
games, languages, etc. Books & mags. $999. 
Ring Ken (02)661-5910. 
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bit of a problem. Similarly, Figure 6.14b is the circuit of an HP 
element for an elliptic filter in which a notch can be realized 
and gives the formulae to use in calculating the values of the 
various resistors. In all of these formulae, the variable a 
Fnotch/Fcutoff. Again, the notch frequency must be well 
separated from the tuning frequency. 

More on Antoniou bandpass filters 

Before we leave this remarkable circuit, there are two applica-
tions of it that are worth mentioning. We have already seen 
how it is possible to get out of the problem of floating FDNRs 
when they occur in groups of three in bandpass filters. Unfor-
tunately, floating FDNRs can also occur at the input end of a 
bandpass filter that starts with a series LC circuit and also at 
the output end that finishes with one. Since we used GICs to 
solve the first problem, can we use them to solve the second ? 
A GIG presented with a pure capacitor as one of its boxes 

behaves as a pure inductor at its input terminal. When pre-
sented with a capacitor in series with a resistor, a GIG can be 
made to behave as a resistor in series with a FDNR at its input 
terminal. So the three circuits shown the left hand half of 
Figure 6.15 behave in identical manners. Notice that by using 
the LCR:RDL transformation followed by the FDNR:GIC 
transformation, the L has been replaced by an R, but Rs and 
Cl (or R1 and Cn) have not been changed. 
A similar series of transformations converts the series LC 

circuit at the output of the filter, together with its load resis-
tor, into the GIG circuit of the second half of Figure 6.15. So 
the three circuits in the right hand half of the Figure also 
behave in identical manners. In each of the two GIG circuits, 
the value of R1 or Rn in Ohms is 2*pi*Fc*L()/1000, where Fc 
is the tuning frequency of the circuit in Hz, and LO is the 

inductance in the Le circuit in mH; R is equal to the source 
resistance (Rs). C in uF is given by 1 000 000/(2*pi*FC*C()), 
where CO is the value of the capacitance Cl for the input cir-
cuit or Cn for the output circuit in uE 

ADDITIONAL READING 

The original references to the pioneers in this field are: 

A. Antoniou, Gyrator Using Operational Amplifiers, Elec-
tronics Letters Vol. 3, 350-352 (1967). 

A. Antoniou, Realization of Gyrators Using Operational 
Amplifiers and Their Use in RC-active Network Synthesis. 
Proc. Inst. Elec. Eng. Vol. 116, 1838-1850 (1969). 

L.T. Bruton, Network Transfer Functions Using the Concept 
of Frequency Dependent Negative Resistance. IEEE Trans. 
Circuit Theory Vol. CT-17, 541-549 ( 1970). 

S.K. Mitra. Analysis and Synthesis of Linear Active Net-
works, John Wiley & Sons Inc. N.Y., page 494 ( 1969). 

R.H.S. Riordan, Simulated Inductors Using Differential 
Amplifier, Electronics Letters Vol. 3, 50-51 ( 1967). 

A particularly good book for those who wish to delve into 
GICs and FDNRs in more depth is A.S.Sedra and P.O.Brac-
kett, Filter Theory and Design: Active and Passive, Matrix 
Publishers Inc., Illinois 1978. Indeed, this is a good book on 
filters in general for those with the necessary maths. It is in 
the Queensland Institute of Technology library. 

Figure 6.14. The GIC as a component of elliptic filters, 
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OUT 
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(a) second order low pass with notch, 

IN 
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RI=(I.a )1DR/o. 
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o 
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(b) second order high pass with notch, the tuning frequency Fc 
is given by 

Fc = 1 000 000/(2`prIrC) 

R in Ohms, C in uF, Fc in Hz. 

The equations for the components controlling the notch 
frequency are given in the Figure. In these equations, 

a = Fnotch/Fc. For LP filters a = 1, for HP filters a = 1 
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Figure 6.15 Input and output sections of bandpass filters, 

(a) LC circuit, 

(b) circuit after LCR:RDL transformation, 
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OUT (c) practical circuit using GICs instead of FDNRs. 
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Guidelines on the 
evaluation and selection 
of an oscilloscope 
When purchasing an oscilloscope, no 
matter whether you're doing it for the first 
time or upgrading, there are a number of 
fundamental considerations that need to 
be addressed. Go through this list and you'll 
have a much better picture of what the 
brochures tell you - or don't tell you! 

IN BUYING an oscilloscope, no matter whether it's for your-
self or on behalf of your company or department, you should 
approach the task much as you would in buying a new car. It 
will be a major purchase, just as a new car is, and you need to 
collect the brochures, read the specs, kick a few tyres, go for a 
test drive, etc. Figuratively speaking, that is. 
You first need to make a broad assessment of your own 

requirements. Consider the sort of work you'll be doing 
which demands an oscilloscope and then you'll have some 
idea of what's currently required and perhaps a bit of a clue 
about what might be required in the future. This last bit is 
important, because if you purchase an instrument to do the 
job now, it may become obsolescent very, very quickly and 
quite inadequate for your needs. 
You should ask yourself what sort of measurements do you 

need to make now and what sort of measurements you might 
need to make in the future. Measurement accuracy is impor-
tant, as well as taking into account how you currently make 
measurements of quantities like period and frequency, signal 
amplitude (including RMS), etc. There are oscilloscopes 
available these days that can measure the sort of quantities 
that it took three or four instruments to do in the past. And 
with a precision rivalling digital meters. So no you can com-
bine, in a single instrument, the functions of a frequency-
period counter, digital voltmeter (with true RMS readout!), 
dB meter and oscilloscope — phew!. And you'll probably get a 
few other fancy functions thrown in for good measure. 
By purchasing the right instrument, you could save 

unnecessary purchases in other instruments. Right, let's look 
at the primary considerations in turn. 

Bandwidth 
This is clearly the first consideration, no matter what else 
you may require in an oscilloscope — its the one number by 
which all CROs are characterised: 20 MHz, 50 MHz, 100 

-3dB 

— Frequency 50N1Hz 

The bandwidth of a CRO is specified where the gain at high 
frequencies falls by 3 dB. At this point, the display would be 0.7 
the height it would otherwise be at a much lower frequency. 
The example here refers to a "50 MHz" CRO. 

Will Kennedy 

This Goodwill GOS522B is a good illustration of the functions 
and features you get in an 'entry level' 20 MHz Class instrument 
these days. It's a dual-trace, single timebase unit with a max 
sweep speed of 20 ns/div. and variable hold-off on the trigger. 
Goodwill CROs are distributed by Emona Instruments. 

MHz, 300 MHz — then they mention the other specs. The 
bandwidth specification always refers to the upper fre-
quency limit of the vertical (or Y) channel(s) where the signal 
amplitude falls to 0.707 (-3 dB) of the lower frequency 
amplitude. It is dependent in a complex way on a number of 
factors — the bandwidth of the vertical amplifier stages, the 
time it takes the electron beam to pass between the deflection 
plates and the amount of energy required to make the phos-
phor glow, for example. 
The pulse risetime limit of the vertical channel(s) is 

closely related to the bandwidth, and is often just quoted by 
reference to this formula: 

Risetime = 350/Bandwidth (MHz) . . . nanoseconds 

Thus, a " 50 MHz" oscilloscope will have a risetime of around 
7 ns. This specification is important in pulse viewing and 
measurement applications. 
You need to assess carefully your requirements here — 

risetime may be more important than bandwidth if you're 
involved in a lot of digital or pulse work. The risetime needs 
to be five or more times better than the fastest signals you're 
likely to encounter. Even so, that limits the risetime measur-
ing accuracy to 2%, so if you need better accuracy in risetime 
measurement, the CROs risetime specification will need to 
be as much as ten or more times faster than expected signal 
risetimes. That will then dictate the bandwidth class you 

Pulse risetime is measured between two points on the 
waveform, from that point where the leading edge of the pulse 
is just 10% of the final amplitude to the point where it's 90% of 
the final amplitude. 
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need to consider. 
In general, you should choose the greatest bandwidth and 

fastest risetime your budget will allow. If you are, or will be, 
dealing with pulse or digital signals up to repetition frequen-
cies of 10 MHz (by no means unusual, these days), a 50 MHz 
CRO would be the minimum you should consider. For appli-
cations involving measurement or viewing of sinusoidal sig-
nals, a 50 MHz CRO is accurate to at least 40 MHz, and ' usa-
ble' to well beyond 50 MHz, depending on its fundamental 
sensitivity. 
Now, probes are a consideration here, too. Generally a set of 

general purpose probes will be supplied with an instrument, 
but may be optional. An oscilloscope may be supplied with 
1:1 probes, though 10:1 probes are offered more frequently 

these days. 
It is an industry standard with oscilloscopes up to the 

"VHF" class (60-100 MHz) that the vertical channel(s) input 
impedance is IM, quoted with some small capacitance 
(input 'strays') in parallel, usually about 20 pF This is mea-
sured at 1 MHz, usually. A 1:1, or ' straight through', probe 
will add more capacitance to this — perhaps 50 to 100 pF — 
because of the inherent capacitance of the shielded probe 
cable, the probe construction and connector. The impedance 
of the CRO input will fall much more rapidly at high frequen-
cies, perhaps affecting circuitry being measured. 
A 10:1 attenuator probe obviates this problem. In general 

terms, they comprise a series 9M resistor, providing a total 
input resistance at the probe tip of 10M. There will be some 
inherent capacitance, of course, but this is usually in the 
order of 10-15 pF, the cable and probe capacitance being com-
pensated by a capacitive divider or L-C "loading" to extend 
the bandwidth. Such probes may have a bandwidth of 100 
MHz or more. Compensation adjustment must be provided to 
allow calibration of the probe for best accuracy. 

Specialised probes may be offered as options: very high 
impedance — very low capacitance, high voltage — high 
attenuation, etc. Their utility will depend, as I said above, on 
a clear assessment of your requirements. 
The probes you choose, or may require, will affect your 

decision on the vertical sensitivity specifications, depending 
on the minimal signal levels you expect to encounter. We'll 
be looking at this shortly. 

Single or multiple trace? 
These days, single-trace oscilloscopes are largely relegated to 
the low frequency, low-cost ' basic' end of the market. The ver-

This Tektronix instrument, Model 2210. probably represents 

the sort of features that digital technology can bring to "50 
MHz Class" instruments. It offers digital storage of waveforms 

- ideal for low frequency, single-shot measurements - dual-
trace display, 20 Ms's per channel sampling and 8- bit vertical 
resolution. 

satility and usefulness of dual-trace, dual-channel instru-
ments has caught-on to such an extent in the past decade that 
they now entirely dominate the market in instruments rang-
ing from the 20 MHz class to the 300 MHz class. 

Dual-trace CROs employ two vertical input channel 
amplifiers to produce two displays on-screen by means of an 
internal switch that sweeps the trace first across the upper 
section of the cathode ray tube (CRT), then across the lower 
section of the CRT in successive sweeps of the timebase. The 
first sweep may display the input to the channel 1 vertical 
amp, the second sweep displaying the input to channel 2. 
The vertical deflection plates are switched between the two 
amplifier channels by an electronic switch. 
Some, lower-cost, units have a single timebase, others will 

have two timebases, where usually the second timebase 
sweep may be delayed by a variable control. This is not the 
place to go into how it all operates and the myriad functions 
that can be achieved by this arrangement, you should read-up 
on that elsewhere (see using the Modern Oscilloscope, by 
Roger Harrison and George Smith, AEM July and August 
1985). 
Some earlier oscilloscopes provided two traces by using a 

CRT with two complete internal electron guns and deflection 
plates (dubbed "dual-beam" tubes). Improvements in 
technology saw them largely superseded. 
The principal facility of a dual-trace oscilloscope is in 

being able to make a variety of comparison measurements, 
either on a single input signal or between two related or unre-
lated input signals. To appreciate the facility, you really need 
a demonstration and " test drive". 
Having made the decision to go for a dual-trace unit, you 

then need to decide whether you want a single timebase or 
dual timebase instrument. Here, cost may be a deciding fac-
tor, but the range of extra facilities provided by a dual 
timebase unit has to be carefully evaluated in the light of 
your assessment of your requirements. 
Some oscilloscope models offer multiple-trace displays 

with four input channels. The application of such instru-
ments is getting a little more specialised than the broad 
requirements of most electronic work, but the need for such C. 
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This unit would represent the ultimate in portability, weighing 
just 1 kg! From OK Industries, it is a 10 MHz unit with a 

sensitivity of 10 mV/div. and 100 us/div. max. timebase speed. 
The bright blue display measures 25.4 x 38 mm ( 1" x 1.5") and 
in economy power mode it draws just 350 mW. It is powered by 

four C-cells or an ac adaptor. Electronic Development Sales 
distribute it. 

facilities will, or should, be apparent, once again, from the 
assessment you made of your needs and the type of work 
being carried out. If you do a lot of work with multiple-phase 
power control circuitry, for example, a multi-channel/multi-
trace instrument is invaluable. Indeed, a few companies pro-
duce instruments especially for such applications. 

Sensitivity, accuracy and measurement 
The oscilloscope was primarily developed to view signal 
waveforms. The necessity to accurately measure quantities 
related to those signals was secondary, and generally left to 
other instruments. In other words, oscilloscopes have been 
seen as a qualitative or analytical test instrument, rather than 
in a quantitative role. 
That view has been superseded in recent years, with the 

incorporation of digital and microprocessor technology into 
oscilloscopes. Now, they can be used to measure and display 
quantities such as signal amplitude, frequency, period, pulse 
risetime, etc. But more of that in a moment. First, we have a 
few words from our fundamentalist philosopher! 

All oscilloscopes have a fundamental sensitivity figure 
quoted in mV/cm or mV/div. This relates to the vertical 
amplifier(s), of course. The fundamental rule of thumb is to 
choose an instrument with the highest sensitivity your 
budget will allow. You will find many instruments offered 
that have precisely the same sensitivity specification across a 
whole variety of models and manufacturers but a few will 
offer more sensitivity. The erstwhile "industry standard" is 1 
mV/div. (The screen will have a graticule divided into I cm 
squares anyway, so that's the same as I mV/cm). 
The sensitivity figure is important for, in using 10:1 

attenuator probes — which will be quite prevalent — the basic 
sensitivity is reduced by a factor of 10. 

The calibration accuracy of the vertical input attenuator(s) 
and that of the timebase needs to be considered. Linearity of 
the timebase should also be looked at. Instruments with a 
quoted accuracy of 5% in these areas abound, while instru-
ments with accuracies of I% — 3% have become relatively 
common. As you'd expect, accuracy and price are somewhat 
interdependent. Get the best accuracy you can afford, that's 
also in accordance with your other requirements. 
With a calibrated attenuator, timebase and screen 

graticule, you can make useful measurements of signal quan-
tities, but with limited accuracy. The limitation is basically 
imposed by the screen graticule — a mechanical device, 
directly akin to an ordinary rule or tape measure. The 

graticule may be inscribed on a transparent screen filter or 
actually on the CRT screen. The latter arrangement has the 
best accuracy. 
However, the incorporation of digital and microprocessor 

technology into oscilloscopes brought the ability to place 
cursors (visible markers, internally generated) on the trace 
and to make measurements related to the time and amplitude 
positions of the cursors. In addition, this technology permits 
the display of numerical quantities on the CRT screen and 
"CRT Readout" instruments are becoming more and more 
common at lower and lower prices. Hence my earlier com-
ment about it being possible to combine a DVM, dB meter, fre-
quency-period counter and GRO in a single instrument. Such 
instruments offer a clear cost benefit. 
CRT readout instruments may also include % readings of 

time and voltage — particularly useful in pulse measurement 
applications (e.g: pulse duration, overshoot, etc), as well as 
displaying panel control settings. Some manufactures offer 
the ability to append comments on-screen. 

Microprocessor technology also brought the 'automated' 
oscilloscope, but more on that later. 
CROs incorporating an array of the above-mentioned fea-

tures cost more, as you'd expect. But just how useful such fea-
tures are to your current and intended application will 
depend on the results of your initial assessment. Remember 
that such features can reduce the time taken to make mean-
ingful and useful quantitative measurements, while at the 
same time presenting a qualitative view of a circuit's opera-
tion. A demonstration and test drive are mandatory. If you 
can borrow the manuals, do so, in preference to just reading 
the sales brochures. 

Sweep and trigger 
Sounds like something out of an old cowboy movie! The 
timebase specifications are an important consideration. First, 
consider the maximum and minimum sweep speeds. The 
maximum sweep speed is related to the instrument's 
bandwidth. Remembering that you're only able to display 
sinusoidal signals with any accuracy somewhat below the 
instrument's -3 dB bandwidth frequency (say, at 80% of it), 
you should be able to display at least one or two cycles per 
division. 

For example, with a 50 MHz CRO, to display two cycles of 
a 40 MHz sinewave in one graticule division the maximum 
timebase speed would need to be 50 ns/div. All CROs these 
days include a "timebase magnifier" vernier control provid-
ing (usually) a x10 magnification allowing two cycles of a 40 
MHz signal to be displayed across the whole screen, for 
example, but the sweep is uncalibrated. CROs in the 50 MHz 
class offering 50 ns/div max. sweep speed are common but 
some instruments, even low-cost 20 MHz units, now offer a 
maximum sweep speed of 2Ons/div. 
There is another consideration to be taken into account l> 
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"The best prices with 
unbeatable specs" 

That's the GW Promise 

20MHz 

Why buy just a basic 20MHz or 40MHz oscilloscope when you 
can treat yourself to a fully featured Vertical Mode Triggering 
oscilloscope with Auto Trigger Level Lock and Variable 
Hold-Off. 

These extra features are normally not found on low cost 
oscilloscopes, but GW can offer them at a truly unbeatable 
price. How do they do it? Probably because GW are the 
leaders in cost effective CRO technology. 

The GOS-522, for example, is a true 20MHz bandwidth 
CRO with a calibrated 2Ons/DIV range (unlike CROs offering 
ranges calibrated to only 10Ons/DIV where timing 
measurements become very difficult). Also, the Vertical Mode 
Triggering found on both the GOS-522 and the GOS-543 
is especially designed for service applications. This allows 
you to simultaneously compare test points between good and 
bad boards. 

40MHz 

sweep speed offering high precision; DC trigger coupling for 
low frequency signals and Auto, Normal and Single Shot 
sweep modes. 

Features GOS-522 GOS-543 

Bandwidth 20MHz 40MHz 

Channels 2 2 

Vertical Sensitivity I mV/D1V I mV/DIV 

Max Sweep Speed 20ns/DIV 2Ons/DIV 

Delayed Sweep NO YES 

Trigger Modes CH I. CH2, VERT MODE. LINE, EXTERNAL 

Variable Hold-Off YES YES 

Delay Line NO YES 

Accel. Voltage 2.2kV 1 2kV 

Other features that make these CROs unique in their class Warranty 1 YEAR WARRANTY ON PARTS AND LABOUR 

include: Auto Trigger Level Lock ensuring perfect triggering Probes 2 QUALITY SWITCHABLE PROBES INCLUDED 

without the need to readjust the trigger level when 
* 

making measurements; Variable Hold-Off which is ideal for PRICE 
stable viewing of digital and video waveforms; fast 2Ons/DIV INCL. TAX $912 $1,465 

EMONO INSTRUMENTS 
! 3_2 DIVISION OF MONO ENTERPRISES PTT LTD 

ALSO AVAILABLE FROM 

86 Parramatta Road 
Camperdown 2050 
Fax: (02) 550 1378 

CALL US NOW! 
°a (02) 519 3933 

NSW David Reid Electronics. Phone 267 1385 
Geoff Wood Electronics. Phone 427 1676 

VIC Radio Parts Group. Melbourne, Phone 329 7888 
OLD Baltec Systems. Bnsbane. Phone 369 5900 

WA Hinco Engineenng. Perth. Phone 381 4477 
SA Intl Communications Systems, Port Adelaide. Phone 47 3688 
TAS George Harvey Electronics. Hobart. Phone 34 2233 

George Harvey Electronics. Launceston. Phone 31 6533 



when assessing maximum sweep speed and the display of 
very fast signals — and that is, trace brightness. Trace bright-
ness depends on a number of factors to do with the CRT's con-
struction, but the best specification that you can get a 
"handle" on is the accelerator voltage. A high sweep speed, 
high frequency CRO with a 12 kV accelerator voltage will out-
perform, in terms of trace brightness at maximum sweep 
speed, a CRO which only has 5 kV applied to the accelerator. 
The slowest timebase speed you require will be dictated by 

the sort of applications in which the instrument will be used. 
Typically, 200 ms/div. or 500 ms/div. are common. 

Integral with timebase considerations are the triggering 
facilities. If you do a lot of video work, then line and frame 
sync. facilities are mandatory — not all CROs offer it. Some 
dual-trace units offer a "trigger view" facility. Facilities such 
as trigger level setting, trigger "holdoff" and trigger signal fil-
tering need to be carefully considered. Here, too, a demonst-
ration and test drive will enlighten you. Some competing 
instruments offer what seem to be similar controls that actu-
ally function quite differently. A hands-on session will sort 
out the pros and cons of each. 

Automation or not? 
Now that microprocessor technology has invaded oscillos-
copes, semi-automated and automated controls are being 
offered, so now you have a choice to make between conven-
tional controls (knobs and push or slide switches) and "soft 
touch" keypad-type controls. In addition, external control 
via a digital interface is available, allowing remote control of 
procedures from a personal computer. Naturally, all this costs 
more in those instruments with it compared to similar units 
without it. But there are some applications where it's a neces-
sity, rather than a luxury. 

Another consideration is whether or not to get a "digitis-
ing" oscilloscope (see Getting the Measure of Digital Oscil-
loscopes by Roger Harrison, AEM August 1985). Because 
they provide the ability to store waveforms, they are ideal for 
viewing on-off events or slowly varying signals. Digitising 
CROs are becoming more common and at better and better 
prices, so they're worth a look as they're finding application 
in more and more areas whereas once they were fairly 
specialised. 

Summary 
It's "different horses for different courses", as they say. The 
evaluation and selection of an oscilloscope is basically a 
cost-benefit exercise. Manufacturers are very good at "posi-

Hitachi's V-680 shows what current technology brings to the 
art of the oscilloscope. It features a 60 MHz bandwidth CRT 
readout of quantities highlighted with on-screen cursors, 

three vertical channels and two timebases. with delayed 
sweep on the second, plus sophisticated triggering. Hitachi 
CROs are distributed by Bell-IRH. 

11.1111111.ing 

This portable Hitachi CRO, the V-509, is a 50 MHz dual- trace, 
twin-timebase instrument featuring vertical sensitivity of 5 

mV/div., sweep speeds from 100 us/div. to 200 ms/div. and 
video (TV) triggering facilities. 

tioning" their instruments so that, while on a basic level they 
offer similar functions, it is the features and additional func-
tions where they vary most and avoid head-on competition. 

Buying on price alone is an exercise fraught with pitfalls, 
but that's not to say price is not an important consideration. If 
that were never so, we'd all be driving Rollers and Britain's 
trade imbalance would be the other way round! You either set 
a budget and then search around what's available within that, 
or you set a certain performance specification and see what 
unit's available offer the best match to that — then look at the 
price range. This can be quite illuminating! 

Don't hesitate to ask among colleagues and friends about 
their experiences with oscilloscopes they use or have used. 
And don't forget such details as warranty period, availability 
and efficiency of service, spare parts costs and availability, 
etc. While you're at it, carefully consider the options offered. 
Sometimes it's less costly to go up a model than to purchase 
add-on options. 

An oscilloscope will last you for some years. It makes sense 
to consider your purchase carefully. If it's your first CRO, 
you'll wonder how you ever got along without it, no matter 
whether you purchase a unit at the low-priced end of the mar-
ket, or an all-bells-and-whistles model. 

We would like to acknowledge the following firms for assis-
tance rendered in the preparation of this article: 
Electronic Development Sales, Emona Instruments and Tek-
tronix. 
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HITACHI 

20MHz/lmV 
$830 Ex Sales Tax $996 inc tax 

Wouldn't you pay a bit more for 
features like this? 

• Quality Hitachi engineering 
CI Two year Warranty 
• Includes two quality Hitachi probes 
• Tough all metal case and front panel 
• Ideal for servicemen - small footprint and 

light weight (310x370x130mm 6kg) 
O Extensive triggering facilities including TV 

sync and vertical mode for steady traces 
when input frequencies differ widely 

CI Free 55 page operating manual with 
circuit diagram 

Order now. Call  
Sydney (02) 648 5455 32 Parramatta Rd, Lidcombe 2141 
Fax (02) 647 1545 Telex AA24949 P.O.Bcx 14 Lidcombe 2141 

Melbourne (03) 480 0111 72-74 Chifley Drive, Preston 3072 
Adelaide (08) 354 0588 Brisbane (07) 277 4422 
Perth (09) 325 9333 

CZ> 
Bell Test & 
Measurement 

The measure of quality 
A Division of Bell-IRH Ltd ( inc in N.S.W.) 
Prices subject to change without notice 

TING 811 
7,20• oat Ma(• • 

root Levu 
.... i UV. swit., 

I . 

111:, 

So good we give the full Spec! 
Display 
CRT 
Graticule 

Accelerating 
Potential 

External Intensity 
Modulation 

6-inch rectangular. 
Internal, 8 x 10 div 11 div = 1 cm), Horizontal and 
vertical center lines further marked in 0.2 div 
increments, marking for measurement of rise time 

2 kV. 

Voltage: 5V or more. 
Effective bandwidth: DC to 2 MHz. 
Max. input voltage: 30V (DC + AC peak). 

Vertical Deflection 
Sensitivity 

Bandwidth 

Rise Time 

MAX. Input Voltage 
Input Coupling 
Input Impedance 
Display Mode 
CH1 Vertical 
Signal Output 

5mV/div to 5V/div in 10 calibrated steps t 3%. 
ImV/div, 2mV/div t 5% when using 
x5 magnifier. 
Uncalibrated continuous control between steps 
1 : < 2.5. 
DC to 20 MHz 1-3 dB). 
DC to 7 MHz 1-3 dB) when using x5 magnifier. 
17.5 ns. 
50 ns when using x5 magnifier. 
300V ( DC + AC peak) or 500Vp-p AC at 1 kHz. 
AC, GM:), DC. 
1Mil approx. 25 pF. 
CH1, CH2 ( normal or invert). ALT, CHOP. ADD 
Voltage: approx. 20mV/div into son 
Bandwidth: 50 Hz to 5 MHz (-3 dB) into son. 

X V Operation 
Sensitivity 

Bandwidth 
Phase Difference 

CHI . X-axis. CH2. Vexis. 
5mV/div to 5V/div. 
ImV/div. 2mV/div when using x5 magnifier. 
DC to 500 kHz 1-3 dB). 
3° or less from DC to 50 kHz. 

Horizontal Deflection 
Sweep Time Range 0.2 us/div to 0.2s/div in 19 calibrated steps t 3%. 

100 ns t 5% when using x10 magnifier 
120 ns and 50 ns uncalibrated). 
Uncalibrated continuous control between steps 
1 . < 2.5. 

Automatic (sweep runs in absence of a triggering 
signal and for signal below 30 Hz). Normal (sweep 
runs when triggered). TV-V, TV-H 
CH1. CH2, V•MODE. External. Line. 

Trigger 
Trigger Mode 

Trigger Source 
Trigger Sensitivity 

Trigger Coupling 
Trigger Slope 

I 20Hz to 2MHz 
2MHz to 
20MHz 

CHI and CH21 0.5 div 1.5 div 

External 20mV 800mV 

AC. 
or — 

Calibrator Square wave. Voltage 0.5V t 3%. 
Frequency: Approx. I kHz 

Power Supply Voltage 1C0/120/220/240 V r 10%. 
Frequency : 50/60/400 Hz. 
Power consumption : approx. 30 W. 

Ambient Temperature Rated range of use: + 10 to 35°C. 
Limits of operation 0 to 50°C. 
Storage and transport. —20 to 70°C. 

Dimensions 310(W) x 1301H) x 3701D) mm. 
12.2 x 5.1 x 14.6 in. 

Weight Approx. 6 kg/13.2 lb. 

MTBF 20.000 hours for target value. 

Accessories Supplied Two AT-10AJ1.5 probes, Fuse. Power cable, 
Operation manual. 
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THE WORLD WIDE HOBBY! 
AMATEUR RADIO 

ARE YOU A MEMBER OF THE WIA? 
Why not become a radio amateur by 
joining the Wireless Institute of Australia? 
The Institute can assist and advise you in 
how to obtain a Department of 
Communications licence, which will allow 
you to communicate with others having 
similar interests in Australia and 
throughout the world. 
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For further information, including a sample magazine, write to: 

WIRELESS INSTITUTE OF AUSTRALIA 
PO BOX 300 

CAULFIELD SOUTH, VIC. 3162 
Registered Address: 3/105 Hawthorn Road, Caulfield North. Vic. BKR AD87012 



semiconductor scene 

New devices amplify light 
Scientists at the AT&T Bell Laboratories in Murray Hill, New 
Jersey USA, have demonstrated an experimental fibre-optic 
system using four in-line optical amplifiers made from mod-
ified semiconductor laser chips which will increase the span 
between repeaters in fibre-optic cable systems to a record-
breaking 372 km. Fibre-optic cables exhibit losses which 
increase with length of the cable. Hence, "repeaters" are 
necessary at intervals to overcome the accumulating loss. 
The new optical amplifiers boost lightwave signals with-

out having to first convert them to electrons and back to light, 
as is done in existing systems. Bell Labs claim it is the first 
time such a system has been demonstrated. 

Bell Labs' researcher, Anders Olsson, described the 
amplifier as a "converted laser", an indium-phosphide laser 
made twice as long as usual with anti-reflection coating on 
the mirrors. When a steady current is sent through the device, 
low-level light coming in one end can be amplified by about 
1000 times in the lab. It is expected that, in a practical sys-
tem, gains of about 100 times could be expected. 
These new semiconductor light amplifiers have an addi-

tional advantage in that they can handle various bit rates and 
signal modulation formats. Conventional repeaters, at pre-
sent, can only handle specific signal characteristics and have 
to be replaced if the bit rate or modulation of the signal is 
altered. These optical amplifiers can handle varying system 
configurations. In the experiments, the same optical 
amplifiers were used both for 400 megabit/second FM and 
1000 megabit/second conventional amplitude modulation. 
The bandwidth of the optical amplifiers can be as large as 
5000 gigahertz, Bell say! 

CMOS RS232 line drivers/receivers 

National Semiconductor now offers CMOS replacements for 
the 1488 and 1489 line drivers/receivers widely used in serial 
port interfacing between RS232C levels (+ 3 to + 25 V and —3 
to —25 V) and TTL or CMOS logic levels in modems and com-
puters, etc. 
Known as DS14C88 and DS14C89A, they are pin-for-pin 

replacements. Both devices are fabricated in low threshold 
CMOS metal gate technology and provide very low power 
consumption in comparison to their bipolar equivalents. The 
receiver draws less than 1 mA (900 uA), compared to 26 mA 
for the 1489, while the driver draws just half a mA against 25 
mA for the 1488. This makes them ideal for use in battery 
powered applications. 

In addition, the DS14C88/DS14C89A simplify designs, 
according to Natsemi, eliminating the need for external 
capacitors. For the DS14C88, slew rate control according to 
RS-2 32-C specifications is provided on the chip — no external 
capacitors required! For the DS14C89A, noise pulse rejection 
circuitry eliminates the need for response control filter 
capacitors. When replacing the DS1489 with a DS14C189A, 
the response control filter pins can be tied high, low or left 
unconnected. 
The power-off source impedance of the DS14C88 is quoted 

as 300 Ohms minimum. This device can be operated over a 
supply voltage range of 4.5 V to 12.6 V and is TTL/LSTTL 
compatible. The DS14C89A can withstand input voltages of 
±30 V and features an internal input threshold with hys-
teresis. 

Further details from your local George Brown Group office 
(Sydney, Melbourne, Adelaide, Canberra, Newcastle and 
Perth), or The George Brown Group Marketing Division, 456 
Spencer St, West Melbourne 3003 Vic. (03)329 7500. 

One chip does the work of eight 
Texas Instrument's newly released TCM78808 contains eight 
asynchronous UARTs on-board, which TI claims replaces 
eight Signetics 2661 UARTs. The device performs the basic 
operations necessary for simultaneous reception and trans-
mission of asynchronous messages on eight independent 
lines. 
On-chip baud rate generation allows you to select and prog-

ram any one of 16 rates between 50 and 19,200 baud, indi-
vidually selectable for each receiver and transmitter. 
Summary registers allow a single read to detect a data set 
change or to determine the cause of an interrupt on any line. 
The device functions as as a serial-to-parallel, parallel-to-

serial converter/controller. It can be programmed by a microp-
rocessor to provide different characteristics for each of its 
eight serial data lines (stop bits, parity, character length, baud 
rates etc). 

It comes in a 68-pin package about 24 x 25 mm. Further 
information may be available from your local TI stockist, or by 
writing on your company letterhead to Texas Instruments, 6 
Talavera Rd, North Ryde 2113. 

Get Into 32-bit processing — cheap 
Geoff Wood Electronics is currently offering a great bargain 
on a National Semiconductors 32000 Designer's Kit for pro-
fessionals and advanced hobbyists interested in becoming 
familiar with 16- and 32-bit microprocessing. 
The National 32000 Designer's Kit comes in two versions — 

one with a 32016 ( 16-bit) processor, the other with a 32032 
(32-bit) processor. Both kits include a 32082 Memory Man-
agement Unit, a 32201 Timing Control Unit, a 32081 Floating 
Point Unit and two "Tiny Development Systems" (TDS) 
PROMs. 
The literature supplied can only be described as volumin-

ous and comprehensive. It includes a data book, an instruc-
tion set reference manual, a TDS users guide, a programming 
reference guide, application notes on UNIX, 32-bit architec-
ture and a Pascal listing to aid development of 32000 code 
using a PC. 
The 32016 kit costs $132; the 32032 kit, $180. Post and 

handling is $6.00 for local deliveries, or $15 air mail. Contact 
Geoff Wood Electronics, PO Box 671, Lane Cove 2066 NSW. 
(02)427 1676. 

EC1F11SK FORTH DEVELOPMENT SYSTEM 
NEW YEAR SPECIAL 

"FANTASTIC FORTH KIT" 
WAS $185.00 NOW $99.00 

FORTH DEVELOPMENT, LEARN THE EASY WAY. 
PCB PLUS PARTS LIST BIPOLAR PROM (28L22) R65FR1 
MANUAL & ASSAY NOTES R65F11AP QUIP SOCKET 

RSC FORTH MANUAL 

enerspg 
CONTROL 

Energy Control International Pty Ltd, 26 Boron St, Sumner Park 
Qld 4074. Phone (6107)376 2955. FAX (6107)376 3286. Telex 
AA43778. NZ Office: 104 Dixon St. Wellington 644858742 
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Listening... CB... Marine... 
Amateur... DSE has the lot! 

$50 Ile 

Hand 
Held 

Scanner 
The Bearcat 50XL from 

Uniden! Compact, 
lightweight, fully 

programmable, 10 band 
coverage, 10 channels, 
manual or auto select, 

large LCD readout ... all 
this and more! Don't 

think you can't 
afford quality 
because with 
Uniden from 
OSE — you 

uniden 

I. 

can! Cat D-2814 

$249! 

Save $50 

Extra Range SSB CB 
Sensational Value! 
The Super Tomcat SSB AM CB by Pearce 
Simpson has just been slashed by $50!! Now, 

at this extra value price anyone can have the 
ultimate CB. It comes with everything you need for mounting 
and hassle free operation — full legal power, all 40 
channels, LED station readout and more! Cat D-1713 
DOTC Approval No 2440040 

WAS $249 im $199 
Barracuda 

SSB Marine 

The Uniden Barracuda AM/SSB Marine Transceiver is the 
affordable communicator for coastal boating. With the 
extra range of SSB and features like one touch Emergency 
Channel selection, 10 AM 
and 10 SSB channels and 
special Dual Watch function 
— it's hard to beat! Cat D-1714 $299 

Super CB 1_-,cy 
Sellout! 

It's not just a bargain — it's almost a giveaway! For 
under $80 you can have a quality 40 channel AM CB from 
Maxon. Don't worry, it's not short on features. With full 
legal power, 40 channels, mic, mounting hardware.., the 
lot! Cat D-1450 

Unbelievable $79 
Value  

Economy 
UHF CB 

With the Sundowner from Uniden you can have all the 
advantages of UHF CB without the heavy price tag. 
Features digital channel readout with simplex/ 
duplex (repeater) operation, 
full legal power, and includes 
quality microphone and 
mounting hardware. Cat D-1806 $459 

FULL RANGE OF ANTENNAS 8/ ACCESSORIES AT YOUR NEAREST OSE STORE! 

The Incredible 
Yaesu FT211RH 

eSU 

Di— el-10.„ shinBH Your local reseller is: 
= ...cessiti27,V.Trons%°u:881:—..J...,.., ELECTRONICS al, F:.1l31,..nE,leicit.ric,a,16.1.1866113•6171r.ken1181:.Hobsb,i.ers ehEmleoetoonotncds 545006 .,„3 

•  n916cr 2.2C1 821 
290579 • Lleme.'er Decro 214137' Monee, Moron Electr,col Soro,ces 523458 

• Newcastle: Newtronics 43 9600 • Pert Macquarle Hall of Electronics 83 7440 • ng Ridge rranycY r. Fyle Electronic 62 8491 • Ilpringsroodi Wellington's Electrical Discounts 
51 4888 * Tam, Brad's Electronics 52 6603 . Tomb Tumut Electronics 47 1631 • UlleárMs: Pools Electronics 55 3989 • Wasps: Phillips Electrontcs 21 6558 

• Wellington: Wellington Electrical ServIce 45 2325 • Windom Al & E Electronics 206 George St. 77 5935 • Tome Keith Donges Electronlcs 82 1279 • VIC • Bonsai.: Ray Cross Electronics 762 2422 . Cola* Colac Electronics 
31 2847 • Monier Ken Roberts ( Finders) 88 1333 • Selma: Webster Bectronics 82 2956 • Madura: McWilllams Electronics 23 6410 • Monroe Morwell Electronics 34 8133 • Rosebud, Pentronics 88 7688* Shepparlem GV 
Electronics Centre 21 8886* Ilunburr.Calco Electrical 744 1564 • Warmambook Marrtromcs 629870' Mertes« Goble' Photographic & Video 741 7089* OLD • Bunclabeis Bob Elkin Electronics 72 1785 • Calms: Electron IC 
World 51 8555. Caloundre: Humes Electro-Mart 91 4270. Dysart Dysart Videotromks 58 2107* Gladstone: Suciertronics 724321 • Neckar Stevens Electronics 51 1723* Neeleolabaa Mel's Electronics 44 6588• Maryberough: 
Keller ElectrOnits 21 4559. Nt Ism Outback Electronics 43 3531 • Nambesm Nam bou r Electronics 41 1604 • Noma Needs: Suns h,ne Phone Systems 4 7 4 4 4 4 • TeemeNIN1 Tropical T.V. 79 1421• SA • Mt Gambier Hutchessons 
Communications Centre 25 0400 • Wheals: Eyre Electronics 45 4784 • WA • Albany, >Alm Electromcs 41 3432. Karsatha: DevesOscrtronics 85 4836* Tee • Davenport A I Electronics 8 Hobbies 24 8322. Launceston, Wills 
Electronics 31 5888 • NT • AN,. Springs: Farmer Electronics 52 2967 

The 2M mobile/base transceiver with more features than a glossy 
magazine! With switchable 5/45 watt power output, reversible 
sloped front panel for convenient overhead mounting (as well as 
conventional), 10 channel memory, pushbutton or knob selection, 
one touch repeater reverse, priority channel monitoring.., the list 
goes on! Cat D-3493 

• Supply voltage: 13.8 VOC +/- 10%, neg. ground 
• Size: 160 (W) x 50 ( i) x 175min (LI) 
• Intermediate frequencies: 10.7 MHz & 455 kHz 
• RF output power: 5 watts (low). 45 watts (high) 
• Full 144-148MHz coverage. 10 memories 795 

• 



SPECTRUM o 

DOTC's frequency register 
drives introduction of 
radio voice scramblers 
The ready availability of scanners and the public availabil-

ity of the Department of Transport and Communications' 
frequency register has been the foundation of criminal usage 
of the frequency spectrum, according to Max Pietrushka, mar-
keting manager of GSA Technology, local manufacturer of 

digital voice ` scramblers'. 

This activity has driven users 
of the spectrum to employ 
scrambling devices on two-way 
voice radio services (such as 
mobile radio networks and cel-
lular mobile telephones) to 
ensure privacy of communica-
tions. 
The celebrated and widely 

publicised example of lack of 
privacy on mobile phone com-
munications occurred last year 
when an indelicate conversa-
tion between the leader of the 
Federal opposition and the 
leader of the Victorian opposi-
tion was recorded and the trans-
cript printed in the newspapers. 
Max Pietrushka's comment 

accompanied the release of 
GSA Technology's new digital 
voice scrambler, the GSA1300A. 
Dubbed a "voice privacy 
device" (VPD — sounds like an 
exotic and rather nasty disease 

of the nether extremities), GSA 
claim it will provide radio users 
with a very high level of secure 
encoded speech. 
As the unit has a bandwidth 

no wider than the standard 
voice bandwidth, it can be 
installed in almost any radio 
system, according to GSA. 

Full details are available from 
GSA Technology Pty Ltd, 511 
Keilor Rd, Niddrie 3042 Vic. 
(03)379 1828. 

Radio RSA 
to feature 
amateur radio 

South African shortwave 
broadcaster, Radio RSA, is to 

present a special programme, to 
be aired on March 12 and 13, 
featuring amateur radio 

activities worldwide. 
The programme will be pro-

duced and presented by Hans 
van de Groenendaal ZS6KAV, 
the president of the South Afri-
can amateur satellite organisa-
tion, AMSAT. 
We understand the prog-

ramme will feature Amateur 
Radio news from around the 
world, including satellite activ-
ity, DXpeditions, etc. 
The programme will go to air 

on March 12 at 1845 UTC on 17 
880 kHz (the UK, Europe and 
African service), and on March 
13 at 0250 UTC on 9580 kHz, 
9615 kHz and 6010 kHz (the 
USA and Canadian service). 

— AMSAT Aust. 

Townsville 
AR Club 

Townsville is quite a centre in 
'the deep north', not only for 

business and tourism, but in the 
amateur radio world as well. 
Mrs Evelyn Bahr VK4EQ has 

been, once again, elected Presi-
dent of this active and growing 
club for 1988 at their recent 
annual elections which saw 28 
positions filled on the Club's 
management committee. 
The Club recently added a 

new two metre repeater to their 
inventory, located at Mt Inker-
man. They also operate another 
2 m repeater located at Mt Stuart 
in the middle of Townsville, 
along with beacons on 2 m and 
70 cm and an amateur TV repea-
ter. In addition, the Club oper-
ates 10 m and 6 m beacons at Mt 
St John. A portable repeater is 
reserved for emergency work 
with the Wireless Institute Civil 
Emergency Network (WICEN). 

Late last year, the Club fea-
tured on the TV programme, 
Newsweek. 

Ross Hull Contest 
Controversy 

Gntroversy still percolates 
mongst many VHF/UHF 

amateurs over the philosophy 
and rules of the Ross Hull con-
test held over December-
January each year (see item in 
this column in Dec.'87 issue). 

Objection centres on its 
longevity and the discrimina-
tion in the scoring given to non-
city stations, raising the fact 
that, in order to achieve a reason-
able score, operators have to be 
active for the whole period of 
the contest. 
A new proposal regarding the 

rules and philosophy of the con-
test — which commemorates an 
Australian amateur who did 
much pioneering work on VHF 
techniques — has been circu-
lated by Doug McArthur 
VK3UM, a well-known VHF/ 
UHF operator. 
The key elements of Doug's 

proposal are: to hold the contest 
over two 24 hour periods — New 
Year's Day long weekend and the 
Queen's Birthday weekend in 
June; all amateurs may enter, 
WIA member or not; no scoring 
contacts via satellites or repeat-
ers or on common 'calling fre-
quencies': no serial number 
reports (so scores are not given 
away); scoring on a points/km 
basis for distances up to 900 km, 
100 pts/QSO for distances 900-
3000 km, 2000 pts for distances 
over that for the 6 m and 2 m 
bands — on bands 70 cm and 
above all contacts score 1 pt/km. 
Doug suggests awards by 

state, by band plus a Champion 
Award to the station achieving 
the greatest combined band(s) 
score. 
The philosophy is that the 

scoring system is based on a sta-
tion's capabilities, not on the 
vagaries of propagation and 
location. All stations can accrue 
points by across-town contacts 
or off the Moon. The vagaries of 
propagation don't dispropor-
tionately increase the score on 6 
m and 2m. 

Doug's full proposal can be 
read in this month's issue of the 
WIA journal, Amateur Radio. 

1200 BIT STREAM Fo1/41'.E,,fui. 

• 

The Bit Stream Flyer 
Undoubtedly the cheapest 1200 1200 bps ( V22) 
modem in Australia - and all Australian made! 

ONLY $1991 (Allow $8.00 delivery). 
" BANKCARD & MASTERCARD accepted. 

MAESTRO 
DISTRIBUTORS 
Calool St, 
Sth Kincumber 2256 NSW 
(043)68 2277, 68 2278 
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aem project 3106 

A flat-dweller's 
shortwave dipole 
Jamye Harrison 

Roger Harrison 

Here's a low-cost, robust, 
easy to build and erect 
dipole antenna for the 
shortwave enthusiast who 
wants to pursue the action 
on the high frequency 
bands but is confined to a 
flat, unit or apartment. 

UPON MOVING to our new location at Balmain, we 
immediately felt the lack of an antenna for the high fre-
quency bands. At our Wahroonga premises we had erected a 
'random' long wire, festooned across the rooftops. Not ideal, 
but useful. But now we needed something that was easy to 
build, quick to erect — without the necessity of clambering 
across rooftops — and not unwieldy to handle. 
This project was devised and knocked together in short 

order and was such an instant success, we thought many con-
structors might be interested, too. It's just the ticket for receiv-
ing the radio facsimile stations which transmit weather 
charts (like the Bureau of Meteorology's station, AXM, in 
Canberra) that are popular with users of our Listening Post 
project (AEM3500). 
The mechanical parts of the antenna are made from stan-

dard aluminium extrusions and other components readily 
available in hardware stores. You don't need to be an experi-
enced metalworker or have special tools to construct it, 
either. It can be mounted in a variety of either temporary or 
permanent ways — such as from a window ledge or balcony 
rail — and has been designed so that it can be partially assem-
bled indoors, passed out a window or balcony where the 
dipole halves can be swung into place and the antenna 
mounted in position. 
The basic design comprises a dipole fashioned from two, 

two-metre lengths of aluminium tubing with "loading" coils 
attached on the extreme ends, the two halves of the dipole 
being angled to form a "vee". The loading coils effectively 
"lengthen" the antenna, which is very "short" electrically 
speaking compared to the sort of wavelengths encountered 
on the shortwave bands below 30 MHz. The dipole was 
formed into a vee because only a short boom could be used to 
support the dipole out from its mounting on a window ledge 
or whatever, and forming them into a vee as shown swings 
the antenna halves away from the building, reducing some-
what any influence the building may have on the antenna's 
operation. 
The assembly may be mounted to place the plane of the 

vee- dipole vertically, for reception of vertically polarised sig-
nals, or horizontally, for reception of horizontally polarised 
signals. 

This antenna is quite simple to construct and erect. It is readily 
mounted on a window ledge or from a balcony. The two halves 
of the dipole are mounted to short lengths of 25 mm angle 
which are pivoted on the end of the short 25 mm square section 
mounting boom. The dipole halves are insulated from the 
angle brackets by plastic tubing, all held in place with pipe or 
"muffler" clamps. Connections are made to the ends and 
brought down the centre of the boom. 

The completed antenna can be connected to your receiver 
via a balun transformer and coaxial cable, or via an antenna 
tuner interposed between the antenna and receiver. The first 
way is the simplest, but using an antenna tuner provides 
improved efficiency — but that should be the subject of 
another project article! 
The general arrangement of the antenna is illustrated in 

Figure 1. 

Construction 
You will need a few mechanical tools to do the job. As a 
minimum, you will need a hacksaw, a hand drill and drill 
bits — or better still, a handheld electric drill — a small bladed 
screwdriver, a medium flat file, some medium abrasive 
paper, sidecutters and a soldering iron. 
The Parts List details the hardware you'll need. First job to 

tackle is cutting the 25 mm angle and the 6 mm dowel pieces 
in half. Clean up the cut ends with a file and abrasive paper. 
The dowel should then be coated in an outdoors preservative 
or Estapol. Each piece has a PK screw screwed-in about 20 
mm from one end to anchor the outer end of the loading coil. 
Set the dowel pieces aside to dry. 

When the sealant is dry, the loading coils can be wound. 
Clean and tin one end of the enamelled copper wire. Solder 
this to the solder lug under the bolt which secures the dowel 
to the aluminium tubing. Tape the end of the wire down to 
the tubing to reduce stress on the solder joint and commence 
winding the coil, keeping the turns tight and close together 
as you go. When you reach the PK screw at the end, wind one 
tight turn around the shaft of the screw, then drive the screw 
home to secure the wire. Cut off the excess wire. 
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DIPOLE 

COAX TO 
RECEIVER 

Figure 1. General electrical arrangement of the antenna. The 
dipole has " loading" coils at its extremities to electrically 
"lengthen" it and improve its efficiency at the lower 
frequencies. It may be connected to your receiver either via a 
balun transformer or an antenna tuner. 

Apply some silicone sealant to the area around the bolt 
and solder lug to weatherproof it. To weather proof the load-
ing coils, cover them in heatshrink tubing. Cut your one 
metre length of heatshrink tubing in half and slip each piece 
over the coils, down to the solder lug termination. A hair 
dryer is an ideal tool to set the heatshrink tubing in place. 
When you're finished, seal the ends with silicone sealant. 
Now to assemble the mounting brackets for each half of the 

dipole. Cut your 400 mm length of plastic tubing in half. 
Each piece will serve to insulate the dipole halves from the 
mounting assembly. Slip them over the end of each tube 
opposite the loading coils. Now, in the hole through this end 
of each tube, put a 3 mm x 12.5 mm bolt with a star washer 
under the head and a solder lug and star washer under the 
nut. These provide the feedpoint connections. 

Slip the plastic tubing down to the bolt and assemble the 
25 mm angle brackets to each dipole half using the pipe 
clamps, as shown in the accompanying picture. Solder about 
a 500 mm length of heavy duty hookup wire to the solder lug 

lise a silicone sealing compound to seal the joint between the 
dowel and the tubing. 

9 din. 

25rnm 
ALUMINIUM 
ANGLE 
3mm 
THICK 

C.L. 

10 

A 

•tv  

20 SCREW 

380 

6rtm 
DOWEL 

411  

9mrt 
ALUMINIUM 

TUBE 
2m LONG 

150 

25 

25rm SQUARE 
TUBE, 3mm THICK 

9 din — 

75 

Figure 2. Preparation of the angle brackets, dipole halves and 
boom. All dimensions are given in millimetres. 

PARTS LIST AEM3106 
2 x 2 m lengths of 9 mm o.d. aluminium tube 
1 x 1 m length of 6 mm o.d. wooden dowel rod 
1 x 300 mm length of 25 mm angle, 3 mm thick 
1 x 1 m length of 25 mm square section tube, 3 mm thick 
4 x 3 mm dia., 12.5 mm ( 1/8" x 1/2") long bolts with nut and two star 
washers 
4 x pipe or " muffler" clamps 
1 x 9 mm (3/8") o.d. x 50 mm bolt with wing nut to suit 
2 x 9 mm i.d. flat washers 
2 x 12.5 mm ( 1/2") nuts 
2 x small PK screws 
4 x solder lugs 
400 mm of " half- inch" plastic tubing 
60 m (approx.) of 20 gauge enamelled copper wire 
1 m length of heavy duty hookup wire 
1 m length of 10 mm dia. heatshrink tubing 

Silicone sealing compound, external wood sealant or Estapol, 
mounting hardware (see text), balun (see text), length of RG58 
coax and in- line socket to suit (see text). 
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Now mark out and drill the 9 mm holes in the two angle 
brackets and one end of the boom. Hole positions should be 
centre-punched before drilling to prevent the drill bit "wan-
dering". It is also a good idea to drill a 3 mm "pilot" hole 
before drilling the 9 mm diameter holes. If you need to drill 
the boom to suit the mounting method you're adopting (see 
the box headed "Mounting"), do so at this stage. Deburr all 
holes after drilling. Run out the enamelled copper wire for 
the loading coils and cut it in half. Lightly coil up each half 
and set them aside for the moment. 

The ends of each loading coil are terminated as sr.own here. 
Heatshrink tubing is slipped over each coil and set in place to 
weatherproof them. 

When the dowels are dry, slip each into one end of each of 
the two lengths of 9 mm diameter tubing which become the 
dipole halves. They should protrude about 380-400 mm. 
Drill a 3 mm clearance hole about 20 mm down from the end 
of each tube, so that it passes through the dowel. Then insert, 
in each of these holes, a 3 mm 12.5 mm bolt with a star 
washer under the head and a solder lug and star washer 
under the nut. These will terminate the ends of the loading 
coil and provide connection to each dipole half. Apply 
silicone sealing compound to the end of the tube where the 
dowel is inserted, as shown in the photograph here. While 
you've got the drill out, drill another 3 mm clearance hole in 
each tube, 10 mm in from the end opposite the loading coils. 
We'll get back to it later. 
and weatherproof the connection and the bolt with silicone 
sealant. Also plug the end of each dipole tube with silicone 

The mounting brackets are assembled to each dipole half as 
shown here. 

sealant. Using your multimeter, check that there are no shorts 
between each dipole half and its angle bracket. 

Each dipole half assembly can now be mounted to the 
boom using the 9 mm bolt. The accompanying picture shows 
clearly how it's done. 

MOUNTING 

As individual circumstances vary considerably, you will have to 
assess how you can mount the antenna for yourself and prepare the 
boom accordingly. Here are a few hints: The boom may be secured 
to a brick ledge with toxin- bolts, or to a wooden window ledge with 
large coach bolts, or it may be secured to a balcony railing with a U-
bolt. 

Place one of the large flat washers under the bolt head and 
pass the bolt through one bracket. Now turn this bracket so 
that the bolt head is towards the floor, slip the boom over the 
bolt, then place the other bracket/dipole half assembly over 
the protruding end of the bolt. Slip a large flat washer (or a 
suitable spring washer, if you wish) and the two 12.5 mm 
nuts over the bolt end, then screw on the wing nut. The two 
large nuts are used as spacers to allow ready access to the 
wing nut which would otherwise foul the angle bracket. 

If you're assembling this indoors, the dipole halves can be 
swung together, leaving the wing nut loose, to allow the 
assembly to be passed lengthways out through a window or 
balcony door where assembly and mounting can be com-
pleted. 

Before you take your antenna outside, however, you need 
to make arrangements for connections to the feedpoint. We 
constructed a small balun transformer, as detailed in Project 
3015 published in our December '87 issue. The leads from the 
dipole feedpoint were soldered to the balun's balanced input 
connections and the joints covered in heatshrink tubing. A 
short length of RGS8 coax was connected to the unbalanced 
confiections of the balun and the joints similarly protected. 
The balun assembly was then covered in silicone sealant 

and pushed in the end of the boom at the dipole feedpoint, 
and the coax passed down the boom. More silicone sealant 
plugged the balun into the end of the boom. This also pre-
vents rain water running down the inside of the boom. A coax 
line socket was assembled to the free end of the coax cable. 
With the connection arrangements completed, check with 
your multimeter that there are no shorts between the coax 
shield and the boom. Now you can get on with mounting 
your antenna. 
With the boom mounted in position, you can then swing 

the dipole halves into position and tighten the wing nut. The 
angle between the dipole halves can be set to suit yourself. 
An angle of between about 150° and about 90° should serve 
the purpose. 
Run a length of cable between the antenna and your 

receiver; hook up your antenna tuner in-line if you're using 
one. Tune around on your receiver and see what you can hear. 
Good listening! -It-

LEVEL 
We expect that hobbyists who are 

BEGINNERS 
in electronics construction should be able to 

successfully complete this project. 
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7803 

REF 

i7805 I OUT . 
(78L05) 5V 

23-30Vdc Rcr 

o  

E1 

10 V regulator 

Some circuits require a regulated 10 Vdc supply, but three-ter-
minal 10 V regulators are few and far between in the stores. 
However, 5 V three terminal regulators are legion and simple 
arithmetic says that 5 + 5 = 10, so why not use a pair of 5 V reg-
ulators? The circuit here shows how: one 5 V regulator is used 
to "jack up" the " reference" pin of the other by 5 V, yielding a 10 
V output. You could use two 1 A rated types, or a low-power 
78L05 for the bottom regulator in the circuit here. 

If you're running high current or a high input voltage, where 
the upper (series pass) regulator will get hot, and need a heat-
sink. If you're using two 7805s (T0220 package), both may be 
mounted on the heatsink, but make sure they're insulated from 
the heatsink and each other with mica washers and use plastic 
bolts. 

Peter O'Connell VK2EMU 

SERIES-PASS 
TRANSSTOR(S) 

OUTPUT 

•  

uNNS 

Low ripple for reg. supplies 

The conventional regulated supply using a three-terminal 
regulator and a series- pass transistor to handle the output 
current can have significant amounts of ripple present on the 
output supply rail, particularly when operating at or near 
full current output. This ripple may be enough to be impor-
tant in many sensitive circuits. 

This circuit modification substantially reduces the ripple 
by separating the three-terminal regulator's input from the 
source of that ripple — the main filter capacitor. 
The typical rectifier for such supplies employs a full-wave 

bridge rectifier, as shown (D1-D4). Or it may employ a centre-
tapped transformer and two diodes in a full-wave rectifier. 
The solution is to add another rectifier ( D5-D8) and a sepa-

rate, smaller value filter capacitor (C2) to supply the input of 
the three-terminal regulator. The value of C2 need only be 
470-1000 uF to be effective. Make sure it has a working vol-
tage rating above the raw output of the rectifier. If a centre-
tapped transformer is employed, only diodes D6 and D7 need 
be used. 

K. Fulton, 
Forest Hill, Vic. 

 SPECIAL READER OFFER  

PUT A BATTERY-BACKED REAL-TIME CLOCK 
IN YOUR PC OR COMPATIBLE 

FOR ONLY $49.95! 

THE XE1216E "SMARTWATCH" BY XECOM 
AS SIMPLE AS INSTALLING AN IC! 

By special arrangement with the importers, Energy Control, 
we are able to offer readers the opportunity of obtaining this 
product at a special price as an introductory offer. This offer 
is made by Energy Control and the magazine is acting as a 
clearing house for orders. 

THE XE1216E SMARTWATCH JUST PLUGS INTO ANY 
ROM SOCKET ON YOUR MOTHERBOARD. THE ROM 
PLUGS BACK IN ON TOP OF THE XE1216E MODULE. 
(Not suitable for use in compatibles where an RTC is already 
included on the motherboard. e.g: Amstrad PC1640): 

OFFER EXPIRES LAST MAIL 30 APRIL 1988 

Complete the coupon and mail it today, or ring (02)555 1677 
and "pledge your plastic". 

Send to: AEM Smartwatch Offer, 
1st Floor, 347 Darling St, BALMAIN 2041 NSW 

 COUPON  

Please send me XE1216E Smarhvatch module(s), as 
described in the Feb. 1988 issue of Australian Electronics 
Monthly. 

$49.95 ea. (inc. tax) plus $8.00 delivery. 

I enclose $ total. I am paying by: 

Cheque, No:   

Money Order, No:   
• Make cheques or money orders payable to "AEM Offers Account" 

Bankcard, No:   

Mastercard, No .  

Visa, No:   

Signature:   
(unsigned credit card orders cannot be accepted. Credit card accounts show 
payment to " Kedhorn Holdings P/12') 

Name:   

Address:   

  Postcode:   
(Orders despatched to Energy Control within 24 hrs of receipt at AEM) 
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The Last Laugh 
WELL! The Silly Season Competition 
has certainly stumped the judges! The 
task has proved formidable beyond our 
expectations. But, nevertheless, we'll 
battle on. We'd hoped to bring you a win-
ner by this issue, but such was not to be, 
what with the high standard of entries, 
moving office and all. 

In the meantime, let us take a look at 
some inventive answers. First off the 
rank into our mailbox, was Mr E. 
Kusilek Ph. D. (failed), who omitted his 
address. Tsk, tsk. You can't expect to col-
lect a prize if we don't know where send 
it! Not that we're saying Mr Kusilek's 
won anything — yet. 
Mr Kusilek's answer to question 1 — 

How large is a poofteenth? — is too 
embarrassing to print here. We may get 
over our embarrassment sufficiently to 
print it in a later issue. (Hint — a poof-
teenth is the time between when your 
just-completed kit blows up at first 
power-on and you realise it's due to a 
printing error. Oohh, wince!) 

However, reader Kusilek's answer to 
question 2 — How large is a fern-
tofortnight? — has an ingenious twist; 
lime I think. "A femtofortnight" is the 
time elapsed in a spaceship travelling at 
nine-tenths the speed of light over two 
weeks of normal Earth sidereal time. It 
is sometimes mistakenly referred to as 
the time taken to produce moonshine, 
but this is clearly a mistake of spelling 
as the term in this case is fermen-
tofortnight. So many other entrants 
laboured on about it being something to 
do with feminist concepts of time. Too 
trite, unfortunately. 

His answer for — What is infinitely 
shorter than a nanometer? — was 
equally ingenious. "A noneometer." The 
judges were looking for "a nonometer", 
but that was pretty close. No other 
entrants came that close. Mr Kusilek 
then went on to add that academics had 
the misconception that it was either the 
cube root of a nanometer or a nanometer 
to the power of -1! 

For question 4 — Would you have time 
for a beer on an atto-arvo? — Mr Kusilek 
linked his answer to that for question 2. 
"Only if you were a fast drinker and 
weren't on the spaceship above on its 
relativised fortnight-long jaunt. Care 
must be taken here not to consume any 
liquid amber which has not been bre-
wed for less than a fermentofortnight as 
this will result in extraneous 
phenomena which are not in keeping 
with the desired effect." 

In answer to question five, entrants 
varied widely in opinion as to whether a 
teratwighlight was a very long time or a 

very short time. Opinion among the 
judges remains divided (by a quantity 
around one to the power of —10). 
A number of entrants ventured some 

opinions on the preamble to the compet-
ition where we discussed the relative 
sizes of a billion, a trillion, etc. The rela-
tive capacities of American versus 
British philosophical thought came into 
it, but I'm afraid we'd be in for a class 
action suit if we repeated the discus-
sions here! 
The indefatigable Kusilek ventured 

Quick! Another 
20 cent piece. 
they're just 
getting to 
the ... Corrr! 

the opinion that ". . . Australians, on the 
other hand, have kept well away from 
such fruitless endeavours due to our not 
having much of anything in any great 
quantities. (Except flies). But all is not 
lost as can be displayed by our esoteric 
terms such as ginormous, triffic, whop-
pin' great. etc. etc." The fact that we 
can't distinguish between these terms to 
any great extent he blames on the 
Australian habit of going out in the 
noonday sun! 
Keep your hats on. more next month. 
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d•a•P'elb Energy 
IA.> Products 

Because the world of electronics 
is getting smaller... 
we have produced 
a bevy of small 
sealed lead-acid 
rechargeable 
batteries ideal 
for many electronic 
applications. 

Power-Sonic rechargeable batteries are lead-
lead dioxide systems. The dilute sulphuric acid 
electrolyte is suspended and thus immobilized. 
Should the battery be accidently overcharged 
producing hydrogen and oxygen, special one-
way valves allow the gases to escape thus 
avoiding excessive pressure build-up. Other-
wise, the battery is completely sealed and Is, 

therefore, maintenance- free, leak proof and 
usable in any position. 

PS-605 
6 V 

0.5 AH 

(20 hr rate) 

57w x 50h x 14d 

90 gm 

pressure contact 

or wire leads 

-0>•""=""1" 
agaagnINIF 

two 

PS-1207 
12 V 

0.7 AH 

(20 hr rate) 

96w x 61.5h x 25d 

350 gm 

MATE-N-LOK 

connector 

PS-610 
6 V 

1.0 AH 

(20 hr rate) 

51w x 56h x 42d 

300 gm 

quick disconnect 

tabs 

Voltage 

Nominal 

Capacity 

Size 

Weight 

Terminals 

POWER POWER-SONIC AUSTRALIA PiL, 13 Watson Rd, PADSTOW 2211 NSW 
Phone: (02)772 4522 Fax: (02)772 4863 

Think big ... think small ... thipipower 
think GATES SBS 
SBS rechargeable sealed 
flat plate batteries 
These robust, reliable multi-cell flat plate batteries are 
based on hi9hly advanced Gates patented gas-
recombination technology, which delivers power when 
you need it. 

Advantages include: 
• high discharge rates and excellent performance 
• maintenance free 
• 3year shelf life at 25°C 
• easy charge/discharge at any attitude 
• long service life 
• operable in wide temperature range — 40°C to + 60°C 
• no memory effect 
• available at I2V-25 & 35 AH, 6V-100 AH, 2V-300 AH 
• also available in Cyclon range, 2V, 2.5-25 AH 
Typical applications include standby emergency power, 
engine starting, portable power, and UPSs. 
For further information contact ... 

t..OVV,0 
c) 
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ir tee j 

e‘ecese) e / 
• / 

Adelaide: (08) 356 7333 
Brisbane: (07) 844 7211 
Melbourne: (03) 795 9011 

Perth: (09) 277 7000 
Sydney: (02) 648 1711 
Launceston: (003) 44 7433 

A DIVISION OF IGL ELECTRONICS LTD (INC. IN N.S.W.) 



SIEMENS 

At last ma complete range 
of future-proof connectors 

40 

What you need with connectors is full 
compatibility. You don't need "today's" 
connector that is obsolete tomorrow. 

With a complete family of compatible 
connectors, Siemens is your total systems 
supplier. And for you that means a future-
proof investment. 

Put them to the test now, and discover 
Siemens higher technology . . brilliant 
design, peak performance and 
unsurpassed reliability at every level. Right 
through to the unique gold, silver and 
palladium plated contacts. 

Consider the benefits of our range: 

0 DIN 41612 connectors 
E The world's largest range, with 

various polarisation systems. 
E Protection against static charge 

through pre mating contacts. 
E Available in surface mounted 

devices. 

vja-sedlia 

D connectors 
Huge range 
Wide variety of functions in the one 
housing design. 
Time and space saving installation. 
Screw locking available. 
Pre mating contacts. 

Siemens. A higher technology 

stiewals 

IDC connectors 
E New compact clip-on head saves 

space. 
E Superior mechanical strain relief 

clamp. 

SIEDECON connectors 
The first connector for double 
Eurocard format confirming to DIN 
41612. 

E Solves every connection and 
tolerance problem. 
Pre mating contacts. 

Put Siemens higher technology to the 
test now. Contact your nearest 
Siemens office or distributor for more 
information. 

Siemens Ltd. 
Sales Offices 
Melbourne: 544 Church Street. Richmond. Vic.. 3121. 
Phone: 420 7318 
Sydney: 383 Pacific Highway. Artarmon. N.S.W.. 2064. 
Phone: 436 8711 
Brisbane: 9 Parkview Street. Milton. Old.. 4064. 
Phone: 369 9666 
Perth: 153 Burswood Road. Victoria Park. W.A., 6100 
Phone: 362 0123 
New Zealand • Level 9, Marshall House. 
142-146 Wakefield Street. Wellington, N.Z. 
Phone: (4) 846 068 

CSA 3282 


