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If you thought you couldn't afford the famous 

TRIO KENWOOD quality... 

...Think again! 
For a limited period Parameters is 

offering TRIO oscilloscopes at special 
low prices. Here's your chance to own 
one of these leading brand 
oscilloscopes at a price you can 
afford. 

CS -1022 20MHz $649.00 Plus Tax 
$746.35 including tax 

An economical dual trace scope packed 
with facilities. This scope is becoming 
the standard for routine work and for 
discerning amateurs. 

CS -1040 40MHz $1175 Plus Tax 
$1351.25 including tax 

CS -1060 60MHz $1495.00 Plus Tax 
$1719.25 including tax 

3 channels, 6 traces. High bandwidth, 
high performance, portable scopes for 
communications and digital work. 1 mV 

sensitivity - All new design. 

CS -2075 70MHz $1995.00 Plus Tax 
$2294.25 including tax 

A truly professional scope offering a 

70MHz bandwidth and a thoroughly 
modern design at a very attractive price. 

CS-2110100MHz $2495.00 Plus Tax 
$2869.25 including tax 

4 channels and 8 traces in our top of 
the line 100MHz scope. 
Offers all the sensitivity and bandwidth 
for practically any job. 

Personal Buyers 
Take advantage of our direct mail offer. 
If you are not completely satisfied with 

your oscilloscope return it to us, 

undamaged and in its original packaging, 
within 10 days for a complete refund. 

These prices all include delivery 
anywhere in Australia. 
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Company Purchasers 
Either attach the coupon below to your 
purchase order and mail (credit facilities 
are available to current account 
customers). Or should you wish to 
arrange a demonstration please contact 
us direct. 

probes Model 88100 100MHz 

switchab1e 
reenpar 

probes to suit 
a1 

Scopes. 

the above 

$3$39.60 

dig tax 

Available at leading stockists. 

Valid to 31st July, 1984 

PAR380 

PARAMETERSM 

PERFECTION IN MEASUREMENT 

Sydney (02) 439 3288 
Melbourne (03) 580 7444 
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Local Purchasers 
We have set up a special demonstration 
area at our Sydney and Melburne offices 
for your convenience. Come in any time 

and choose the model to suit your 

needs. Talk to our expert staff and get 

their free advice. 

ORDER FORM > 
Please supply the following oscilloscope(s). I understand that I will receive a 

FREE digital multimeter with every scope purchased. 

Oty. Model Price Tax 
CS -1022 $649.00 $97.35 
CS -1040 $1175.00 $176.25 
C5-1060 $1495.00 $224.25 
C5-2075 $1995.00 $299.25 
C5-2110 $2495.00 $374.25 

88100 Probes $33.00 $6.60 
Total 

My cheque is enclosed 

Amount 

Bill my Bankcard' ' No. 

My company order is attached (credit terms available to current account 

customers only.). 

Name: 

Address: 

SIGNATURE 

Bankcard purchasers must provide full street address (no P.O. Box numbers). 

Delete if not applicable (sales tax number and office exemptions required). 

Detach and mall to Parameters Pty. Ltd., P.O. Box 573, Artarmon, N.S.W. 2064. 



WHAT'S HAPPENING around here? 
You may have noticed some changes 
to the magazine and the crew behind 

it recently. Our project lab staff swelled by 
two a few months ago and no doubt you've 
noticed the results of their labours already. 
Peter Ihnat joined us just before Christmas, 
closely followed by Robert Irwin who joined 
us in January. Welcome aboard the good 
ship "etty" fellas! Now, I'm sure all you 
readers out there will treat them with due 
respect when you call to abuse them on the 
technical enquiries line because their latest 
project won't work for you. We'd like to 
keep them happy and enthused, churning out 
projects for you! It might not be their fault, 
you know. 

Last month a familiar face around the 
electronics industry joined us in the hot seat 
... er, umm ... Managing Editor's chair, 
Jamieson (Jim) Rowe. Jim spent the last 41/2 
years or so at Dick Smith Electronics, for the 
most part as Technical Director, then latterly 
as Marketing Manager. Prior to that he spent almost 20 years with Er, Ah, another magazine 
of note, the last nine years of that stint as Editor. You'll be hearing more from Jim. 

For a more complete rundown on these gentlemen's illustrious backgrounds, see page 9. 
Hot on Jim's heels came Jon Fairall who has joined us as a technical writer. Jon has been 

writing freelance articles for some years and you can find an example of his work in the May 
1982 issue of ETI, titled STARLAB - Australian -Canadian Ultraviolet Telescope. Jon's 
resume follows next month. 

Getting back to the magazine, this is our biggest issue so far this year and our first "theme" 
issue for some time where we have a number of articles on differing aspects of one 'stream' of 
electronics. Look for more "theme" issues in the months to come. 

We've been evolving our style and presentation over recent months following a 
re -assessment of ETI late last year. The biggest visible change is our return to the 
double -page Contents which we ran from 1979 through 1982. Many readers indicated a 
preference for this sort of format when "shopping" for projects and articles, but there were 
readers who didn't agree. Let us know what you think of the change. We think it's an 
improvement. 

Now we've a full crew aboard, the good ship "etty" has set sail for the big seas on the 
horizon. We're in for some interesting adventures. Care to join us? 
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Roger Harrison 
EDITOR 

TECHNICAL INQUIRIES: We can only answer read- 
ers' technical inquiries by telephone after 4.30pm Mon- 
days to Thursdays. The technical inquiry number is (02) 
662-4267. Technical inquines by mall must be accompa- 
nied by a stamped, sell -addressed envelope. There is no 
charge. We can only answer queries relating to projects 
and articles as published. We cannot advise on modifica- 
tions, other than errata or addenda. We try to answer let- 
ters as soon as possible. Difficult questions may take 
some time to answer. 

COPYRIGHT: The contents of Electronics Today Inter- 
national and associated publications Is fully protected by 
the Commonwealth Copyright Act (1968). Copyright 
extends to all written material, photographs, drawings, cir- 
cuit diagrams and printed -circuit boards. Although any 
form of reproduction is a breach of copyright, we are not 
concerned about individuals constructing projects for their 
own private use, nor by bands (for example) constructing 
one or more items for use in connection with their per- 
formances. Commercial organisations should note that no 
project or part project described in Electronics Today 
International or associated publications may be offered 
for sale, or sold in substantially or fully assembled form, 
unless a licence has been specifically obtained so to do 
from the publisher, The Federal Publishing Company, or 
from the copyright holders. 

GENERAL INQUIRIES: For all Inquiries about back 
issues, subscriptions ($24.00 for 12 months/12 Issues), 
photocopies of articles, artwork or submitting articles, call 
(02) 663-9999 or write to: ETI Reader Services, 140 Joyn- 
ton Avenue (PO Box 227), Waterloo, NSW 2017. 

CONTRIBUTIONS: Submissions must be 
accompanied by a stamped, self-addressed envelope. 
The publisher accepts no responsibility for unsolicited 
material. 

LIABILITY: Comments and test results on equipment 
reviewed refer to the particular Item submitted for review 
and may not necessarily pertain to other units of the same 
make or model number. Whilst every effort has been 
made to ensure that all constructional projects referred to 
in this edition will operate as indicated efficiently and prop- 
erly and that all necessary components to manufacture 
the same will be available, no responsibility is accepted in 
respect of the failure for any reason at all of the project to 
operate effectively or at all whether due to any fault In 
design or otherwise and no responsibility is accepted for 
the failure to obtain any component parts in respect of any 
such project. Further, no responsibility Is accepted in 
respect of any Injury or damage caused by any fault In the 
design of any such project as aforesaid. 

QUICK INDEX 

FEATURES 
Inside the AUSSAT system 14 
Computers & Communications 22 

AUDIO/VIDEO 
NAD 5200 CD 33 

COMPUTING 
Lisa and Lotus lick the lot 39 
Multitech MIC-504 50 
VIC-20 column 58 
Microbee column 62 
Chip -8 column 66 

PROJECTS 
659: VIC-20 audio cassette 
interface 53 
662D: Darkroom exposure/ 
process timer 80 
1421: Preamp for paging amp 91 
6626: Microprocessor -based 
timer controller, Part 2 100 
737: High performance 
440/470 MHz preamp 133 

ELECTRONICS 
Ideas for Experimenters 108 
Idea of the Month 111 

COMMUNICATIONS 
An introduction to RF test 
and measurement 121 
Amateur radio and the face 
of change 138 
Ionospheric measurement 
in HF communications 146 
Shortwave broadcasting in 
the Pacific region 152 

NEWS 
News Digest 8 
Sight & Sound 28 
Computing Today 42 
Equipment 71 
Component 75 
Communications 118 

GENERAL 
Advertisers' Index 5 
Shoparound 116 
Mail order books 129 
Letters 158 
Mini -Mart 161 
Dregs 162 

SPECIAL OFFERS 
Perth electronics show 29 
6800 microprocessor books 87 

ETI May 1984 - 3 



EDITOR 
Roger Harrison VK2ZTB 

ASSISTANT EDITOR 
Jennifer Whyte B. App. Sc. 

EDITORIAL STAFF 
Geoff Nicholls B.Sc./B.E. 
Peter Ihnat B.E., B.Sc. 
Robert Irwin 

ASSOCIATES 
David Tilbrook VK2YMI 
Jonathan Scott 

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

MANAGING EDITOR 
Jamieson Rowe 
ACOUSTICAL CONSULTANTS 
Louis Challis and Associates 

ART DIRECTOR 
Ah White B.A. 

ART STAFF 
Bill Crump 
Bnan Jones 

DRAUGHTING 
David Currie 

PRODUCTION 
Steve Landon 
Mark Davis 

READER SERVICES 
Carmel Gatt 

ADVERTISING SALES 
Richard Pakalnis (Group Manager) 
John Whalen (National) 
Steve Collett 

HEAD OFFICE 
140 Joynton Avenue, (PO Box 227) 
Waterloo, NSW 2017. 
Phone: (02) 663-9999 Sydney. 
Telex: 74488, FEDPUB. 

ADVERTISING OFFICES 
AND AGENTS: 
Victoria and Tasmania: Virginia Salmon and 
Mel Godfrey. The Federal Publishing 
Company, 23rd Floor, 150 Lonsdale Sleet, 
Melbourne, Vic. 3000. Phone: (03) 662-1222 
Melbourne. Telex: 34340, FEDPUB. 

South Australia and Northern Territory: 
The Admedia Group, 24 Kensington Road, 
Rose Park, SA 5067. Phone: (08) 332-8144 
Adelaide. Telex: 82182, ADMDIA. 

Queensland: Geoff Home Agencies, 16 

Bellbowrie Centre, Bellbowrie, Old 4070. 
Phone: (07) 202-6813 Brisbane. 

Western Australia: Cliff R. Thomas, Adrep 
Advertising Representative, 62 Wickham 
Street, East Perth, WA 6000. Phone: (09) 
325-6395 Perth. 

New Zealand: Chris Horsley, 4A Symonds 
Court, Symonds Street, Auckland. Telex: 
NZ60753, TEXTURE. Phone: 39-6096. 
Auckland. 

Britain: Peter Holloway, John Fairfax and 
Sons (Australia) Ltd, Associated Press 
House, 12 Norwich Street, London EC4A 
1BH. Phone: (01) 353-9321 London. Telex: 
262836, SMHLDN. 

Japan: Genio Uchida. Bancho Media 
Services, 5th Floor, Dai-lchi Nisawa Building, 
3-1 Kanda Tacho 2-chome, Chiyoda-ku, 
Tokyo 101. Phone: (03) 252-2721 Tokyo. 
Telex: 25472, BMSINC. 

ELECTRONICS TODAY INTERNATIONAL 
Is published monthly by the Electronics 
Division of the Federal Publishing Company 
Pry Limited, 140 Joynton Avenue, Waterloo, 
NSW 2017. Typeset and printed by ESN -The 
Litho Centre, Sydney. Distributed by Gordon 
and Gotch Limited, Sydney. Cover price $2.50 
(maximum and recommended Australian 
retail price only; recommended New Zealand 
price, $2.95). Registered by Australia Post, 
Publication No NBP0407. ISSN No 
0013.5216. 

COPYRIGHT ° 1984, THE FEDERAL 
PUBLISHING COMPANY 

4 - ETI May 1984 

SPECIAL 
PERTH 

6800 

i 

r 

/ 
' a 

F. . 

Inside AUSSAT 

OFFERS 
ELECTRONICS SHOW 29 

MICROPROCESSOR BOOKS 87 

VIC-20 audio cassette interface 

NAD 5200 compact disc player 

NEWS 
NEWS DIGEST 8 

SIGHT & SOUND 28 

COMPUTING TODAY 39 

EQUIPMENT 
71 

COMPONENT 75 

COMMUNICATIONS 118 

COLUMNS 
VIC-20 58 

MICROBEE 62 

CHIP -8 66 

DEPARTMENTS 
IDEAS FOR 
EXPERIMENTERS 108 

IDEA OF THE MONTH 111 

SHOPAROUND 116 
This page is to assist readers in the 
continual search for components, kits, 
printed circuit boards and other parts for ETI 
projects and circuits. If you are looking for a 

particular item or project and it is not 
mentioned here, check with our advertisers. 

MINI -MART 161 

We'll publish up to 24 words (maximum) 
free of charge for you, your club or your 
association. Copy must be with us by the 
first of the month preceding the month of 
issue. Please - please - print or type 
advertisements clearly, otherwise it may not 
turn out as you intended! Every effort will be 
made to publish all advertisements received; 
however, no responsibility for so doing is 

accepted or implied. Private advertisements 
only will be accepted. We reserve the right 
to refuse advertisements considered 
unsuitable. 

Conditions: Your name and address plus 
phone number (if required) must be included 
with the 24 words. Reasonable 
abbreviations, such as 25 W RMS or 240 
Vac, count as one word. Advertisements 
must relate to electronics, audio, 
communications, computing, etc - general 
advertisements cannot be accepted. 
Send your advertisement to: 
ETI Mini -Mart, 
P.O. Box 227, 
Waterloo NSW 2017. 

MAIL ORDER BOOKS 129 

LETTERS 158 

DREGS 162 



CONTENTS 
FEATURES 
Inside the AUSSAT communications system 14 
When the AUSSAT satellites are launched in 1985 the entire country will be covered, for the first time, by a 
comprehensive cotnmunications system. 

Computers and communications 22 
These convergent technologies will fuel a profound change in human affairs by the turn of the century. 

Introduction to RF test and measurement 121 
A series of fundamental measurements and instruments are used to characterise the performance of a 
communications system. 

Amateur radio and the face of change 138 
We've seen the proliferation of VHF mobile operations and repeaters, the CB boom, the Novice licence and 
the integration of microcomputers into the 'shack'; so how will the amateur fraternity cope in the future? 

The role of ionospheric measurements in HF 
communications 
Sophisticated measurements and prediction techniques are used to get the best in performance and 
reliability. 

146 

Shortwave broadcasting in the Pacific region 152 
A look at the shortwave services operating in the Pacific and beyond. 

PROJECTS 
659: VIC-20 audio cassette interface 
An ordinary, cheap audio cassette player can be used to load and save programs on the VIC-20. 

53 

662D: Darkroom exposure/process timer 80 
Using a microprocessor controller the exposure timer controls your enlarger and also functions as a process 
timer. 

1421: Preamp for paging amplifier 91 
This versatile preamp module uses a simple differential amplifier which is adequate for a paging system. 

662B: Microprocessor -based timer controller, Part 2 
This completes the construction and testing of the unit. Gives details of programming and using it. 

737: High performance 440/470 MHz preamp 
An easy to build preamp that will soup -up that 'soggy' receiver front end. 
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133 

NAD 5200 compact disc player 
This has simple controls and an extremely good performance with an outstanding ability to track. 

33 

Multitech MIC-504 50 
This 8 -bit computer from Taiwan is well -designed and comes with a range of well -written, well -documented 
software. 

NEXT MONTH 

MULTIMETERS 
How to choose and how to use 
multimeters, with special em- 
phasis on handheld models. 
This article goes into the tech- 
nology and the techniques of 
the handiest of instruments 
every electronics workshop 
should own. 

STRIP HEATER 

TIME-OUT 

Ever left your 
bathroom strip 

71é!s5 d i7 ift$Q, ,11r r ux'u;+:' llii{iF' `h' i 

heater on all day? Sure boosts 
the electricity bill doesn't it? 
Well, this simple project auto- 
matically turns off the heater 

after allowing you enough time 
for morning ablutions, saving 
you the worry of "have I, or 
haven't I switched it off?" 

Although these articles are in an advanced state of preparation, 
circumstances may affect the f'nal content. However, we 
will make every attempt to Include all features mentioned here. 
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YING Computer 
Buyer's Guide 

and be eligible for door prizes 
estimated at over $30.000. 
(Offer lasts until 
stocks exhausted.) 

Let's show you what 
busfineso computers e X11 about 

Here's an invitation from 
ETI Magazine to. 

Visit the 8th Annual Sydney Computer Show. 
S 

You'll see Sydney's biggest, most comprehensive range of St. Business and Personal Computers, plus the latest 
alb vs0 in allied computer products and services. ,5vy 

0 
1SSN 

(10 A Graphic P 
Directions Pty Ltd 

Promotion (02) 212 4199 

Review the latest in: 
Personal computers 
Accounting Packages 
Office Automation 
Printers 
Word Processing 

Communications/ 
Networking 
Husiness Software 
Publications 
Computer furniture 
and much more. 

Bringthis Discount Voucher 
coupon to r 8th Sydney li,,,,, ttis couéct a fRH:h; Computer Show , COPof the t 

II COMPUTER !I 

Centre point, 
22-24 May, 1984. 
9.00am - 7.3Opm 

Every day 
is business day. 
Don't miss it! 
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Telex: AÁ25887 

VICTORIA 
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MT. WAVERLEY 
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VIC 3149 
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ELMEASCO 

2 

OUEENSLANO 
243 Milton Road. 
MILTON 
P.O. Box 2360. BRISBANE 
OLD 4001 
Tel: (07) 369 8688 
Telex: AA44062 

Instruments Pty. Ltd. 
SOUTH AUSTRALIA 
99 King William Street. 
UNLEY 
P.O. Box 1240. ADELAIDE 
SA 5001 

Tel 108) 271 1839 
Telex AA88160 

WESTERN AUSTRALIA 
PO. Box 95. GOSNELLS 
WA 6110 
Tel' (09) 398 3362 

1 
BS601 - 20MHz/5mV with Built-in 
Component Tester 

$535 ex tax 
$620.20 tax paid 

Check components on screen 
19 range timebase Triggers to 

over 30MHz 17nS risetime 
2BS810 - 100MHz/1mV with 4 

Channels and 8 Traces 

$2295 $2708.10 tax paid 
2nS/div max sweep time 
Alternate time base with B ends 

A mode Variable trigger hold -off 
Independent position controls 
Signal delay 

3BS625 - 45MHz11mV with Signal 
and Timebase Delay 

1095 ex tax 
$1270.20 tax paid 

Single sweep Trigger delay 
7.7nS risetime X, Y, Dual, 

Chop, Add, Subtract etc 

4 BS310S - 15MHz/2mV Battery 
Portable 

795 ex tax 
$922.20 tax paid 

Ideal for field service use 
2 hour operation from built-in 

NiCads Automatic re -charging 
Auto trigger free run TV sync 

5BS320 - 15MHz/2mV with Digital ' 

Storage and DMM 

$2295 $P708.10 tax paid 
Built-in 31/2 digit multimeter 
Digital storage mode Trigger 

delay X -Y mode component 
tester 3 channel operation for 3 - 
phase measurements 

6BS635 - 35MHz/1mV with 
Alternate and Delayed Timebase 

$875 ex tax 
$1015.00 tax paid 

21 range timebase 100mS-1uS 
trigger delay Front panel trace 
rotate Multi -mode display 
Optional carrying cases available 
for all 'scopes. 

íColine Probes 
A comprehensive range of probes 
and accessories is available. 
Modular types have pencil slim 
heads and detachable earth leads. 
They offer excellent pulse 
responses and very wide 
bandwidths. A comprehensive 
catalogue is available on request. 

SP100 - 100MHz Probe 

$28 
ex tax 

.20 tax paid $32 
With x1, ref, x10 positions. 1.5m 
lead, BNC connector and selection 

Hof tips in heavy duty pouch. 

N.S.W. Ames Agency 699 4524 George Brown 519 5855. (049) 69 6399 Davred 267 1365 OGE Systems (049)69 1625 Macelec (042) 291455 Radio 
Despatch 211 0191 Sheridan Electronics 699 6912 N.T. Thew 8 McCann (089) 84 4999 A C. T. George Brown (062) 80 4355 VIC. Browntronics 419 3986 
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Electdx 51 6718 Protrontcs 212 3111 W.A. Atkins Carlyle 321 0101 TAS. GHE Electronics (002) 34 2233 8 (003) 31 6533. 

All prices are plus sales tax if applicable and subject to 
chanoe without notice. 
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TURTLIN' ON WITH 
THE TASMAN TOT 

Remember the Tasman Turtle from a couple of years 
back? Well, he's got a little brother ... the Turtle Tot 
... launched in Australia last month after making his 

international debut in the United States. 

The original Tasman Turtle 
was, among other things, an ETI 
kit, project number 645. It was 

also sold fully built-up to schools 
as an educational robot. The 
ETI-645 kit was called the "mini- 
mum turtle". It had a round 
base, two stepper motors, flash- 
ing lights, a pen lift solenoid, 
sensor switches, a tooting horn 
and the ability to switch these 
things on and off under the con- 
trol of a computer. 

The idea was to present a 

mechanical package for experi- 
menters, who could then let their 
imaginations run wild, driving 
the Turtle robot hither and tither 
with a home computer. 

The Tasman Turtle was des- 
igned with expansion in mind 
and a later project called "Turtle 
Talk" even gave it the power of 
speech. 

The full-blown versions, sold 
to schools and known as "Ulti- 
mate Turtles", contained up to 
four circuit boards stacked verti- 
cally. Most of them are still in 
daily use, connected to Apple 
computers via a flat cable con- 
taining eight data lines, two 
address lines, read/write, device 
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enable, and power feeds. 
Running such programming 

languages as Logo, the Tasman 
Turtle can move around over a 

large sheet of paper, using its 
pen to draw squares, triangles, 
stars, or even picture sof people! 

The beauty of the system is 

that the programs are written by 
schoolchildren who can see 

instant, concrete results of their 
efforts. 

The new Turtle Tot is a mod- 
ernized, simplified version of the 

Ultimate Turtle. The Tot, at 

300 mm diameter, is slightly 
smaller than the Tasman Turtle. 
Under its plastic dome is one cir- 
cuit board that handles all its 
electronic functions. 

Communication with the host 
computer is now by a three wire, 
1200 baud RS -232 serial link. 
And whereas the Tasman Turtle 
requires the selection of one of 
four addresses to send com- 
mands to, the Tot makes do with 
one address for all functions, 
including speech. The Tot's cir- 
cuit board contains some special 
logic to allow the use of only one 
address. 

Binary bits 0 through 3 control 

L 

.o 
tC, ::. 

movement and direction of the 
two stepper motors. But 4 turns 
the eyes (lights) on and off, and 
bit 5 lowers and raises the pen. 

Since bits 6 and 7 must both be 

high for any non -speaking func- 
tions to take place, Tot com- 
mands are the same as Tasman 
Turtle commands, plus 192. 

The Turtle can send data back 
to the computer via the serial 
link. The first four transmit bits 
are connected to four micro - 
switches around the base that 
indicate when the Tot has run 
into something. The fifth bit is 

fed from the speech circuit to tell 
the computer when it is busy say- 

ing a word. 
The Tot's serial communica- 

tion capability means it can be 
driven from just about any com- 
puter. We haven't yet found one 
it can't be driven from. 

The Tot was developed on a 

Microbee. 
It's since been run on Apple, 

Atari, Commodore, IBM, VIC- 
20, the works. Even computers 
without an "official" RS -232 

interface can be used. 

The Tot uses hardware delays 
to prevent it sending while it's 
meant to be receiving, so com- 
munications routines can be 

developed entirely in software to 
send and receive serial data 
through two bits of a parallel 
port if necessary. 

Late last year, Turtle Tot drew 
a lot of interest when he was 

exhibited at the Las Vegas and 
Toronto computer shows. His 
appearances results in several 
hundred orders and, as this is 

being written, he's strutting his 
stuff at the Didacta education 
aids conference in Switzerland. 

For this occasion we taught the 
Tot to speak German. His Eng- 
lish vocabulary contains all the 
numbers, 1, 2, 3, 4, 5, 6 etc, up 
through the hundreds. 

When his switches indicate 
he's run into something, the tot 
is usually programmed to say 

something like "Oh!" or 
"Error!". But in Switzerland, he 
says "Nein!" (9). (Wonder if 
they'll like it?). 

If you'd like to learn more 
about the Turtle Tot, and/or how 
to adopt one, phone or write 
Flexible Systems, 219 Liverpool 
St, Hobart, Tasmania 7000. 
(002)34-3064. They'll send you 
along a detailed fact sheet and, if 
you're really nice, may even sell 
you a Tot! They must go to good 
homes, of course. 

TV LIFTING TROLLEY 
In the television service and 
rental industry the risk of seri- 

ous back injury is an occupa- 
tional hazard, as heavy TV sets 
are continuously moved from 
factory to showroom to consum- 
er's homes. 

Now an Australian invention 
has been developed, with finan- 
cial assistance from the Aus- 
tralian Industrial Research and 
Development Incentives Board, 
to eliminate the problem of 'TV 
serviceman's back -ache'. 

Telelift is a uniquely designed 
trolley which makes the move- 
ment of heavy and expensive TV 
sets an easy one-man job, 
instead of a back -breaking 
chore for two men. 

Precision engineering, which 

includes powerful rubber suc- 
tion pads to grip and protect the 
CRT, is combined with light- 
weight portability and strength. 

Once a heavy TV set is locked 
into place on the Telelift trolley 
it can be swivelled to a 90° angle 
to allow easy access through the 
most awkward doorway. 

During transport the receiver 
cabinet is securely supported 
and protected from damage by 
rubberised fold -away feet, while 
road impact and shock is 

absorbed and dissipated by the 
radially -spoked thermoplastic 
wheels. 

Moving á TV set up and down 
a flight of stairs is easy. 'Stair - 
climbers' attached to the sides of 
the trolley reduce operator 
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NEW FACES AT ETI 

Jim Rowe 

Jim will hardly need an introduction 
to many readers! But as he joined us 
in April as Managing Editor (Electron- 
ics Group), it's perhaps timely that 
we fill in a few details of his back- 
ground - Just for the record. 

Jim spent the first two years of his 
working life as an engineering 
trainee at AWA's works in Ashfield, 
NSW. In 1960 he joined the then 
Radio, TV and Hobbies magazine as 
a technical writer, building projects 

and writing articles. In the meantime 
he continued to study part-time at the 
University of NSW, finally graduating 
with a B.Sc. in Technology (Elec- 
tronics) in 1963. Shortly afterward he 
was promoted as Technical Editor of 
Radio, TV and Hobbies. In 1967 he 
gained a B.A. degree from Sydney 
University. 

In early 1971, the name of the 
magazine was changed to Electron- 
ics Australia, and Jim was appointed 
Editor. He held this position until 
November 1979, when he left to join 
Dick Smith Electronics as Technical 
Director. In August 1983 he was 

made Marketing Director of DSE, as 
well as retaining overall responsibility 
for technical matters. 

Over the years, Jim has designed 
and described a huge number of 
projects and written hundreds of arti- 
cles. He designed from scratch the 
first hobby computer described in 
Australia, earning him the title 'father 
of hobby computing in Australia'. He 
has also written well-known books, 
like An Introduction to Digital Elec- 
tronics (1967), Fundamentals of 
Solid State (1971) and Getting into 
Microprocessors (1977). 

Robert Irwin 
Project Engineer 
Born in 1959 of Irish parents (did you 
hear the one about Paddy ...), 
Robert made a decision early in life 
to become an engineer, and now he 
are one. Entering Pendle Hill High 
School (Sydney) at the age of 12, he 
purchased an electric guitar (Audi- 
tion) to substitute for lack of stimula- 
tion at school. It worked better after 
he bought a 10 watt Diason amp, 
whereupon he learned to play Smoke 
on the Water (doesn't everyone?). 

Robert became interested in elec- 
tronics when the Diason amp began 
to emit smoke signals in time with a 
blistering rendition of Born to be 
Wild. After taking the amp apart, he 
decided to do Electrical Engineering 
so that he could learn how to put it 

back together again. (Reportedly, it's 
still in pieces in the garage!). 

He claims to have started reading 
ETI at age 14 (having found a copy in 
his dad's drawer and thought it may 
have rude pictures inside, like 
National Geographic). Subsequently, 
Robert built the ETI-422 amp. it was 
then he decided he needed help. (I'm 
not surprised! The '422 is a stereo 
amp, you Irish git - Ed.). 

To get that help, Robert went to 
Sydney University to learn poker, 
500 and Electrical Engineering. 
Completing the degree course late in 
1983, Robert went to a local fun 
parlour where he was accosted by a 
certain bearded editor and accom- 
panying press gang who plied him 
with strong drink. When he woke up 
he found himself in a small room with 
lots of resistors, capacitors and 
power points festooning the walls 

with a sign above the door saying 
"ETI Lab. Do Not Feed the Staff". 
There he remains to this day (learn- 
ing 50 different delicious ways to 
serve spaghetti with resistor and 
relay sauce). 

Robert played in a Wollongong - 
based band during 1980-81, called 
the Bombora Bros. He currently 
plays in a band called Rafequats 
Right Foot. Obviously, he's inter- 
ested in music, specifically, playing 
and recording, plus synthesisers. In 

addition, he maintains an interest in 
photography, pot plants (umm ...), 
bushwalking, travel, audio electron- 
ics and cooking. Being a Saggitarian, 
he likes Italian food, Italian women, 
Tequila, Scotch, books, bad Japa- 
nese sci-fi films, staying up late and 
listening to old Goon Show record- 
ings (Sapristil). He definitely dislikes 
getting up early, people who smile 
before 11 am, people who insist 
Michael Jackson is more talented 
than the Beatles and 741 op -amps. 
His favourite quote is: "Leave me 
alone, I just got up". 

Peter Ihnat 
project engineer 
Peter was born, raised and educated 
in the deep south. More precisely, 
the northern suburb of Wollongong 
called Woonona (after early settlers 
heard an aboriginal shout the word 
whilst riding a runaway horse called 
Nona). 

An early interest in fire terminated 
after almost burning the house down. 
He turned away from chemistry 
because noxious fumes and sickly - 

coloured liquids require a strong 
stomach. Interest in music and elec- 
tronics developed during Peter's high 
school years. He taught himself 
keyboard and joined various bands 
playing the stomach Steinway (piano 
accordion) but later converted to 
horizontal polarisation and now plays 
synth and electric organ. 

Peter's electronic interest turned 
into a long University career. Enrol- 

ment in engineering resulted in a 
"ramp -type" lifestyle: academic work 
increasing linearly to exams, falling 
to nothing post -exams. An offer of 
part-time work in Astronomy with 
Wollongong Uni's Physic's Depart- 
ment offered the attraction of perturb- 
ing the study-sleep-beertasting 
cycle. On completing his B.E., Peter 
took up full time work at Physics 
under a research grant. It seemed 
reasonable to attempt a B.Sc., which 
he completed in 1981. A year later 
the research grant ran out and Peter 
became a technical assistant by day 
and a teacher by night, in Electronics 
Engineering at the Wollongong 
TAFE, leaving weekends for de- 
bauchery. 

Finally, the ideal job arrived - 
being paid to pursue his hobby. Hold- 
ing his homebrew portable laser gun 
and beer tap at the Editor's head, he 
applied for the position of project 
engineer. 

Peter is an Aries (post -April Fool's 
day); confesses to liking digital elec- 
tronics, microprocessors, music and 
photography, not to mention hot food 
(Mexican, Indian, Chinese, Italian 
and Ukranian), hot women (ditto), 
Coopers Ale, Toohey's New, simple/ 
clever gadgets and circuits, and 
Monty Python - as such. He dis- 
like's Bob Dylan's singing but is no 
Pavarotti himself; hates cars faster 
than his Escort panel van and mis- 
placing things. He believes in "He 
who has no patience is lost" (but I 

can't wait all month for that article! - 
Ed.) and has been President of the 
Wollongong Uni. Camera Club and 
Director of the Illawarra Planetarium 
Society. 

effort to the absolute minimum 
while ascending, and provide a 

safe degree of friction for con- 
trol while descending. 

The extendable handle folds 
neatly away making Telelift a 
lightweight, portable trolley 
which easily fits in the back of a 
delivery van. 

The unloaded weight of Tele - 
lift is approximately 9 kg and its 
height is 0.9 m. 

Its design enables TV sets to 
be lifted and lowered at heights 
of up to 0.91 m, making the 
removal of equipment from a 
stand or the rear of a van an easy 
task. 

The price per trolley is $240. 
Further information is available 
from Telelift (Australia) Pty Ltd, 
23 Atchison St, St Leonards 
NSW 2065. (02)439-6860. 
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QUALITY A PRODUCTS 
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* 
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NEB - 

LED BARGRAPH 
PEAK DISPLAY 

w 

This easy to build level meter uses our 
exclusively Imported LED bargraph module 
which gives It a very professional finish 
indeed. Indicates from -21dB to + 6dB using 
a logarithmic scale. Great value! 

K 5412 $16.50 

FERRIC CHLORIDE BEADS 
200g 
200 gram pack makes 
1 litre -a powerful 
fast etching solution. 

1 

AS 199 
$VE 
74 

H 0800 $1.95 

ONLY 
$125 

THE DAZZLING 
MICROWAVE OVEN MUSICOLOR IV PROJECT 

LEAK DETECTOR 

eti 724 

TEST 

MICROWAVE OVEN 

LEAKAGE DETECTOR 

IALF-SCALE : BEWARE FULL-SCALF : RU 

ETI PROJECT 

Completely passive project receives microwaves 
via an antenna which develops a voltage across a 
detector diode driving the meter. 
Monitor your microwave oven with this easy t0 
build kit. All components mount on single PCB, 
including the meter. 
Genuine Hewlett Packard HOt Carrier Diode 
Supplied 

K1724 (still only) $14.50 

PC BOARD - BLANK 
Single sided copper clad. 

H 0750 75 x 150 $1.25 
H 0751 150 X 150 $2.50 
H 0752 300 x 300 $4.50 

DALO PEN ETCH RESISTANT INK. 
Simply mark tracks directly on to copper board 
Allow t0 dry Then etch In ferric chloride bath 

Makes PC artwork a breeze. 

FAMOUS 
VOYAGER 

CAR COMPUTER 
AS REVIEWED 

EA OCT '82 P26.28 
ETI NOV '82 P26 

COMPLETELY 
BUILT AND TESTED 

MADE IN ENGLAND! - QUALITY! 

Contains equivalent of thousands of transistors - uses mássive custom 
LSI Chip to achieve low price. 
Never before has such a comprehensive car performance computer been 
offered at such a low price! Once again miracle microprocessor technology 
has enabled us to pass enormous savings on to you! 
But don't let the low cost fool you. The "Voyager" car computer Is the most 
comprehensive product that we have seen. No other car computer 
matches this one at even twice the pricel You Could buy a 520,000 Holden 
and not get a better car computer! 
Just check the features. We are sure that you will calculate that the "Voyager' 
represents outstanding value? 
FEATURES: * Instant fuel consumption in litres/lOOkm and MPG! (most 
others have only one of the above) lust switch from one to the other as 
you drive along. * Instant speed, time and other fuel date. Visual and 
audible excess speed alarm. 
INSTALLATION: The "voyager" comes complete with ah unbelievable array of 
mounting configurations, on dash, under dash or stalk mount. All installation 
hardware Is supplied (even a roll of Insulation taped as well, Of course, as the 
speed and fuel sensors. A lavishly illustrated installation manual Is provided as 
well as a comprehensive operators manual. 

T 0033 . . $2.50 

[ \ 
SHEETMETAL 

NIBBLING 
TOOL 

W - 
Cuts any Shape cut Out 
in steel, aluminium or 

plastic. Very easy to 
use. 

Capacity steel .6mm. . 

Aluminium 1.6mm. 

SENSATIONAL /- 
VALUE AT \ $16.95, 

T 2355 i 

MUSICOLOUR IV -2. 

' . ;.. 

Combination Colour Organ and Light Chaser. Four 
channel colour organ. Internal micro -phone or 
connect to speakers for colour organ operation. 
(The lights connected to each channel pulse In 
beat to the music proportional to portion of 
frequency spectrum concerned.) Four chaser 
modes forward and reverse. Output lamp load 
capacity a massive 2400 watts - that's 100 party 
globes. Full instructions and every last nut and 
bolt included. Great for parties, shop signs, display 
windows etc. 

K5800 $89.50 
2 

ALCOHOL 
BREATH TESTER 
+:2' 

1 

.I 

Lab 

K1583 
ONLY 

$29.95 
(SEE EA 

MAY 1983) 

This Great new Kit from EA will be a smash hit with 
all the smashed people at your next party. Fun to 
build, Fun t0 calibrate and Fun to use. More 
seriously, this unit could save lives. 

INSTRUMENT KNOBS 
COLOURED CAPS 

See our catalog for our full range of superb 
instrument Knobs - Haven't got our Cat! - Send 51.00 for P+P today! 

P 0550 8 Pin 
P 0560 14 Pin 
P 0565 16 Pin 
P 0567 18 Pin 
P 0568 20 Pin 
P 0569 92 Pin 
P 0570 .4 Pin 
P 0575 40 Pin 

H 0001... Red 
H 0002... Blue 
H 0003... Green 
H 0004... Yellow 

60c each 
10 UP...55C 

r 
IC SOCKETS 
DIL 
LOW 
PROFILE 

ea. 10+ 25+ 
.18 .15 .10 
.20 .18 .15 
.20 .18 .15 
.30 .25 .20 
.50 .45 .42 
.60 .50 .47 
.45 .40 .35 
.65 .55 .45 

i 

I' 

a 

PHONE YOUR ORDER - ALTJFIONI OLL FREE 008.999-007' 
aa - o,IC.w-=- fJ!!1-'r.r-'re -, - .-ti,!Rw.rl.1' $: a.. .^!ti.s g . ...,.,.. .fSs .. . Ta .,- - ...,.er.c.ctiMaa.c:: .e.,r.-x- .._!'T.!!!S- ....... , 



 ' oPHONE-YOIJR`ORDER-= ALTROÑICS TOLL FREE 008=990; , o 

at- /4 DAY MONtY 13ACII SATISFACTION 6U Ni.ARANTEE AT DIRECT IMPORT ALTRONIC PRICES 

DICK SMITH - EAT YOUR HEART OUT! 

NOW IN ABS 
"STILL THE SAME PRICE" 

ALTRONICS JIFFY BOXES 

ECONOMY 
RACK CABINET 
*Solid steel construction 

* Black anodised front panel 
*3 unit (132mm) 

* Conforms to 
International Standards 

* Ventilated top and yi o side panels 

H 0400 

$40.00 
10 Up 

$35.00 
Black plastic body with 22 g. aluminium lid and 4 st. screws supplied. Unique horizontal PC 
"Snap In" mounts as well as vertical card guides. Order your PC Boards presized and dispense with costly stand offs, screws etc. These utility boxes are used in dozens of E.T.I. and E.A. 
projects. 

Board 
Box Dimensions Vertical 

H 0101 150 x 90 x 50 90 
H 0102 195x113x60 106 
H 0103 130x 68x41 62 
H 0105 83 x 54 x 28 50 

Width 
Horizontal 

87 
103 
60 
47 

Price 
$2.75 
$3.75 
$2.20 
$1.60 

10 Up 
$2.45 
$3.40 
$1.95 
$1.50 

FUSE HOLDER 3AG 
32 x 6.3mm Fuse 

56000 95C 
10 Up 85C each 

DIRECT IMPORT PRICE 

CANNON TYPE 
COMNECTORS 

'- :_ 
, 

I l l l .;tt ir! 
. . I 

'511,, 

P 0960 3 Pin Line Male 
P 0962 3 Pin Chassis Male 
P 0964 3 Pin Line Female 
P 0966 3 Pin Chassis Female 

CHECK THIS! 

ea. 10 + 

4.50'3.95 
3.50 3.00 
4.50 4.00 
4.95 4.50 

WATERCLEAR LEDS 
(ILLUMINATE RED) 
HIGH INTENTISY 

Z0157 1-9 HOC 
10-99 9C 100 + 8C 

FUSE HOLDER M205 
20 x 5mm Fuse 

55990 90C 
10 UP 80C each 

CHECK OUR PRICE ON 

RAINBOW CABLE 
Multicoloured Flat Ribbon Cable. 
.05 inch/1.27mm centres. 

W 0510 10 Core 
W 0516 16 Core 
W 0524 24 Core 

Price Price 
Per M Per M 

ea. 10+ 
1.10 .95 
1.75 1.60 
2.50 2.25 

DE -SOLDER BRAID 
r1 uuua ilr 
11 

11230 $1 

PROFESSIONAL AUTOMATIC 
WIRE STRIPPER 

Automatically adjusts to insulation/wire diameter. 
This absolutely brilliant stripper is the finest we've 

ever used. 

-1 

T 1520 

SUPERB KIT 

POWER SUPPLIES 
if you're thinking of buying a power supply 
then buy from us, we are the experts on 
power supply kits and carry a supply to suit 
most enthusiast and professional require- 
ments READ ON. 

BENCH STANDARD 
a 3-30v Output it 1 Amp. 
* Fully Regulated, Fully Protected from Thermal 

Overload and Short Circuits. 
* ETI Design. 

K3205 (PICTURED) $49.50 
HIGH CURRENT 
MICROCOMPUTER PS 

* + 5 VOItS Bi 3 Amps. + 12 Volts 2 Amps. - 12 Volts 200 mllliamps. 
This universal design has enough grunt to 
power most disk drives. 

K3350 $59.50 
13.8 VOLTS @ 10 AMPS HAM'S & CBER'S 

Save the expense of a Mains Powered Rig. 

K3250 $89.50 
HIGH CURRENT - DUAL METERING 

f ̀ átL`i 
-si lit, 

EA SWITCH MODE DESIGN 
2-50 Volts at massive 175 Watts. 
CLEVER DESIGN - a fully mains isolated Supply 
with a "Switchmode" low voltage circuit. 

* Easy to build. 

K3300.. (EA MAY, JUNE '83).. $139.00 
K3301... CONTTROLOP ONA. $10.00 
K 3302 EAtJULY 

OPTION)'83 $12.50 
ETI SERIES REGULATOR DESIGN 
* 0-40 Volts ® 5 AmpS - thats 200 Watts. 
* Current limiting 0-5 Amps variable. 
* Specifications Second to None. 
* Free from the hum and noise sometimes associ- 

ated with other techniques. 
A PROFESSIONAL SUPPLY 

K3325.... (PICTURED).... $175.00 

163 

Y - 

FEATURING: VARIABLE CURRENT LIMIT -DUAL METERING 

°PHONE'YOUR-ORDER==-ALTRONICS"TOLL FREE 008.999.007 - 
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NEW AEIA 
EXECUTIVE 
DIRECTOR 

Mr David Hutchinson has 
been appointed the first 

full-time Executive Director of 
the Australian Eletronics Indus- 
try Association (AEIA). 

The AEIA. a division of the 
Australian Electrical and Elec- 
tronics Manufacturers' Associa- 
tion (AEEMA), appointed Mr 
Hutchinson to succeed Mr 
Hodgkinson, who has retired as 

part-time Executive Director. 
Based in Sydney. Mr Hutchin- 

son is working from the AEIA 
offices in the Chamber of Manu- 
facturers building. 

Mr Hutchinson has an impres- 
sive background in the tele- 
communications and electronics 
industry having worked for 
Standard Telephones and 
Cables Pty Limited as an engi- 
neer, and later joint Managing 
Director of GTE ( oust) Pty 
Limited and Manager of Def- 
ence and Allied Products for 
Plessey (Aust) Pty Limited. 

ROBOTS - THE `RIGHT ARM' OF INDUSTRY 
We should not sit around 

waiting for the ideal robot 
to arrive but harness the 
mechanical creatures that 
already exist. Robots should be 
the `right arm' of industry now, 
rather than later, says a robotics 
expert, Dr Chula na Ranong. 

Dr na Ranong, a senior lec- 
turer in digital electronics and 
systems at the Footscray Insti- 
tute of Technology in Mel- 
bourne, recently returned from 
Japan where he studied robots. 
He brought back a $40 Japanese 
toy robot sold for children. To 
them it's a plaything and part of 
everyday life, but here talk of 
robots is frightening, he said. 

"We have a lesson to learn 
from the Japanese - that while 
the perfect robot has yet to be 
created, there's a lot to be 

gained from those that are 

around now." 
Dr na Ranong was amazed by 

some of the new Japanese 
robots, particularly one that 
wrote two Chinese characters - 
spelling new technology - on a 

grain of rice. "That is accuracy 
to the degree of one micron 
(0.001 mm). That is extraordi- 
nary precision which will be 
invaluable in producing things 
like optical instruments," he 
said. 

Another great robotic 
advance he saw was a mechan- 
ical guide dog for the blind. 
Looking rather like a vacuum 
cleaner, the robot dog, Meldog, 
can guide blind people around 
their neighborhood, although it 
is not yet sophisticated enough 
to take them into areas it is not 
programmed for. 

At the $5000 million Tsukaba 

Science City, 60 km north-east 
of Tokyo, which has almost 40 
universities and institutes, a 

robot with caterpillar tractor - 
like legs, has been built to climb 
stairs. This mechanical man 
would be perfect for working in 
a nuclear plant to adjust controls 
in areas where it was perilous for 
humans to approach, Dr na 

Ranong said. 
Australia had yet to realise 

the potential of robots, although 
our sheep -shearing robot 
intrigued the Japanese. 

"Some companies have rea- 
lised robots can counteract 
workers' compensation costs. 
More robots are being brought 
into jobs that are producing 
tenosynovitis in workers (wrist 
injury from repetitive action)," 
he said. 

BICENTENNIAL ROBOT EXPOSITION 
The 19th International Sym- 
posium and Exposition on 

robots will be held in Sydney in 
1988 as part of Australia's 
national Bicentennial cele- 
brations. 

More than 1000 delegates 
from home and overseas will 
attend the November sym- 
posium at Sydney's Hilton Hotel 
and thousands of people will 
have the opportunity to explore 
the world of robot technology at 
the Exposition in Centrepoint. 

Papers presented at the sym- 
posium will discuss the complex 
applications and implications of 
robot technology in modern 
society and the exposition will 
provide a range of practical 
demonstrations of robots at 
work in industry, the home and 
educational institutions. 

4TH HONG KONG FAIR 
The 4th Hong Kong Electron - 
ics Fair. featuring the very 

latest design and technological 
advances in computers. telecom- 
munication products and 
audio/video equipment, will 
take place on 2-4 October 1984. 
at the Hong Kong Exhibition 
Centre. 

The electronics industry has 
burgeoned rapidly to become 
Hong Kong's fastest -growing 
revenue earner. second only to 

textiles and garments in export 
value. Electronic wizardry runs 
the full gamut from audio and 
computer systems to sophisti- 
cated telecommunications 
equipment such as cordless tele- 
phones, digital dialers and 
telephones with built-in 
memories. 

For further information con- 
tact Hong Kong Tourist Assoc- 
iation, Bligh House, 4/6 Bligh 
Street, Sydney. (02) 232-2422. 

Dr Michael Kassler, convenor 
of the Association's steering 
committee, says, "Robots are 
already at work in industry and 
perform a number of tasks such 
as welding, spray painting and 
transferring objects from one 
machine, or place, to another." 
on an experimental basis in Aus- 

"They have even been used, 
tralia, to shear sheep. We antici- 
pate that by the latter part of 
this decade robots equipped 
with visual sensors wil be used 
for automatic assembly in indus- 
try," Dr Kassler said. 

?DICK SMITH ELECTRONICS 

DICK SMITH IN SOUTHPORT 
Now the Gold Coast's elec- 

tronics enthusiasts have got 
their very own Dick Smith store 
which will stock everything from 
components to kits, home com- 
puters. telephone products. car 
sound systems, books on all 
facets of electronics. etc. 

Store manager. Nigel Wick - 

son and his staff are looking 
forward to serving you. accor- 
ding to the press release. 

The new store is located at the 
Corner of the Gold Coast High- 
way and Welch St, Southport 
Qld, and the phone number is 
(075)32-9033. 
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4TH WONDER OF THE WORLD 
ETI-s Magazines' Circuit Techniques Volume No 4. 
The how, what, which, where, why and how much 
anthology of electronic components, circuits and 
techniques. 

Now available on news stands everywhere this book 
is packed with articles on Analogue Delay Lines, 
Gain Control, CMOS circuits and how to make them 
work plus much, much more. 

ETI CIRCUIT TECHNIQUES VOLUME 4 , 

Available at your newsagent or from ETI Booksales, 
140 Joynton Avenue, Waterloo, NSW 2017. Please 
add $1.75 post and packing when ordering. 

*BIT 
tech» awe 

volume four 

The ho yw, what, which wh -.Y. and how much anthoiogy of electrOniC 
Componer circuits and fechnques. 

An ELEC?pONtCS 
?ODA Y INTERNATIONAL 

publication 

$5. 95* 
N2 ss,º5 

SIMPLE PROJECTS VOL. 3 $5.95 
&ás' 
cz=3 

Beginner or advanced - there are projects in here 
to suit every hobbyist's interests. From crystal sets to 
passion meters, loudhailers to fuel level monitors, 
power supplies to photophones. Over 30 projects! 

Available now from your local newsagent or from 
ETI Booksales, 140 Joynton Ave., Waterloo NSW 
2017. Please add $1.75 post and handling if ordering 
by mail. 
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WHEN AUSTRALIA'S first two com- 
munications satellites are launched in 1985 

the entire country will be covered, for the 
first time, by a comprehensive communica- 
tions system. Once the satellites are opera- 
tional they will: 

Provide a direct broadcasting service of 
television and radio to people in remote and 

underserved areas of Australia which can- 
not be reached effectively by terrestrial 
means. This includes almost 300 000 people 
currently outside the normal coverage area 

of existing ABC television and radio trans- 
mitters, and those receiving a technically 
inadequate service. These people will be 

able to receive their TV and radio pro- 
grammes direct from the satellite using a 

dish antenna with a diameter of typically 
1.5 m. 

Provide Telecom with the means to in- 

troduce a telephone service to those remote 
areas of Australia beyond the reach of exist- 
ing or planned terrestrial communications 
systems. It is estimated that up to 40 000 

Australians in these areas rely on compara- 
tively poor quality high frequency (HF) 
radio as the means of communicating with 
the outside world. 

Provide a more cost effective and flex- 
ible method of distributing and relaying 
television and radio programmes through- 
out Australia. 

Enable authorities responsible for edu- 
cating people who live in remote areas to 
expand significantly their servicés in terms 
of both technical quality and transfer of 
education information. 

Provide the basis for the introduction 
and/or expansion of communications to 
mining and similar ventures giving such ser- 
vices as data, facsimile and videotex. 

The satellites will also have provision for 
extending domestic telecommunications 
and broadcasting services to Papua New 
Guinea should that government decide to 
use this system. 

National satellite system 
AUSSAT, the Australian national satellite 
system, will initially be based upon two 
operating satellites to be placed in orbit 
36 000 km above the equator, at a longitude 
a little east of Australia. A third satellite 
will be kept available on the ground and is 

expected to be launched later to meet the 
anticipated future high demand in traffic 
requirements. 

To own and manage the satellite system, 
the Australian Government has established 
a satellite operating company called AUS- 
SAT Pty Ltd. The Commonwealth Govern- 
ment is currently the sole shareholder, 
however, Telecom Australia is to take a 

25% shareholding. 
AUSSAT has entered into a number of 

major contracts for the supply of various 
elements of the satellite system and associ- 
ated earth stations. These contracts will not 
only provide substantial Australian content, 
according to AUSSAT, but will also result 
in the placement of orders with Australian 
firms totalling $70 million. 

The three satellites plus two satellite con- 
trol stations, known as tracking, telemetry, 
command and monitoring stations, are to be 

supplied by the US -based Hughes Com- 
munications International which will also 
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provide launch and operational services and 
ground support. 

Hughes has awarded contracts to several 
Australian firms. Standard Telephones & 
Cables (STC) is providing the electrical wir- 
ing harnesses for use in the satellites. J.N. 
Almgren Pty Ltd, Data Communications 
Engineers, is designing and building two 
voice communications systems for in-house 
communication at the Sydney and Perth 
major earth stations. 

Amalgamated Wireless (Australasia) is 

designing, manufacturing, integrating and 
testing two subsystems of the AUSSAT 
Tracking, Telemetry, Command and Moni- 
toring (TTC and M) system. The communi- 
cations systems monitor network will 
monitor the satellite communications pay- 
load and the ground station communica- 
tions performance. The TTC and M station 
management subsystem comprises a com- 
puter controlled, automated facility to assist 
in the efficient running of the station. 

Mitsubishi Australia Ltd is supplying 
eight major city earth stations and approxi- 
mately half of the contract value (around 

$16 million) is to be spent in Australia. Mit= 
subishi has established a new communica- 
tions factory at North Ryde near Sydney to 
assist in fulfilling this requirement. 

AUSSAT is also purchasing 21 smaller 
earth stations which will be supplied by 
Codan Pty Ltd of Adelaide, Mitsubishi 
Australia and Sumitomo Australia Ltd. 

The US Space Agency NASA has been 
contracted to launch the two satellites, one 
each in July and October, 1985, via the 
Space Shuttle. 

Based upon conservative estimates of use 

of the satellite system, AUSSAT projec- 
tions indicate that the company can recover 
its costs, repay its loans and generate rea- 
sonable dividends during the life of the first 
generation of satellites (1985-92). 

Potential users of satellite 
system. 
The Australian Broadcasting Corporation 
will be a major user of the satellite system's 
services. The ABC will relay programmes 
between studios, distribute programmes to 
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provincial transmitters, provide the Home- 
stead and Community Broadcasting Satel- 
lite Service (HACBSS), and distribute their 
Radio Australia shortwave broadcast pro- 
grammes from studio to transmitter. 

Commercial television and radio net- 
works can use the system for transmission of 
programmes between major studios and to 
improve programme relay facilities to 
regional stations. 

Outback communities will receive tele- 
vision and radio services through the 
HACBSS service using high -power trans- 
ponders on board the satellites. 

The Department of Aviation is planning 
a network of more than 100 earth stations to 
link air traffic control and flight service cen- 
tres to aircraft. 

The Department of Defence will use the 

system for internal administrative 
communications. 

Telecom Australia is planning to use the 
satellite system in a variety of ways, includ- 
ing the provision of fully automated tele- 
phone services to remote locations, multiple 
circuits to outlying communities and back- 

up circuits on existing routes. Remote com- 
munities could have expanded access to 
telex, facsimile, PABX and data transmis- 
sion facilities. 

The business community, including 
banks, could use the satellite system for 
electronic funds transfer; mining companies 
for voice, video and data transmission from 
remote mine sites to head offices; manufac- 
turers for expanded management informa- 
tion systems and retailers for expanded 
merchandise control systems. 

The public sector, in particular remote 
education services, will be able to improve 
the education services delivered to remote 
areas through agencies such as the School of 
the Air. 

EARTH STATIONS 
Major city earth stations 
Eight AUSSAT-owned major city earth sta- 

tions (MCESs) are being purchased from 
Mitsubishi Australia and will be installed in 

the six state capitals as well as in Canberra 
and Darwin. 

The most important earth stations in the 
National Satellite System are located at Bel - 
rose near Sydney and Lockridge near Perth. 
The Belrose earth station is a primary satel- 
lite control, monitoring and communica- 
tions operations centre. It consists of two 
communications antenna (one directed at 

each satellite) and a full -motion tracking 
antenna associated with the co -located 
satellite control and operations centre. This 
station will control the launch and subse- 

quent operation of the satellites in orbit. 
The earth station at Lockridge is a similar 

key control station and can backup the Syd- 

ney station. 
The stations in Adelaide and Darwin will 

also be equipped with two communications 
antennas, one dedicated to each operating 
satellite; the remainder will have initially 
only one antenna. 

The size of the Darwin and Brisbane 
antennas is 18 m and the size of all the other 
antennas is 13 m, with dual polarisation 
transmitters/receivers. Both sizes of 
antenna have a Cassegrain feed with a 

polarisation discrimination of better than 30 

dB. 
The gain -to -temperature ratio (GIT) is 38 

dB/K (18 m dish) and 36 dB/K (13 m dish) 
with GaAs FET low noise amplifiers 
(LNAs) with a noise temperature of 250 

Kelvin. GaAs FET receivers with three -for - 
two redundancy (two in use, one on stand- 

by) will provide low -noise front-end 
amplification in each station. 

Two sizes of high power amplifiers 
(HPAs) are to be used, with 600 Watt tra- 
velling wave tube amplifiers (TWTAs) 
providing primary transmitter power for 
most applications. Two -kilowatt klystrons 
with two -for -one redundancy will be used 

for services requiring higher power uplinks. 
In most instances, transmit power control 

will be provided to combat uplink signal loss 

during heavy rainfall. The power control 
dynamic range will depend upon the local 
rainfall levels at each MCES site and is 

shown in Table I. 
The available transmit Effective Isotropic 

Radiated Power (EIRP) for the various ser- 

vices is specified in Table 2. 

The MCESs will provide uplink and 

downlink access to the satellite and monitor 
the RF traffic with the communications sys- 

tem monitor. This system measures signal 
parameters such as power level, peak devia- 
tion and occupied bandwidths, and will also 

determine the interference, intermodula- 
tion, gain and other parameters of the satel- 
lite transponders. 

The MCESs are designed to operate 
under minimum supervision and are 

equipped with a fully interactive computer - 
operated status monitoring and control sys- 

tem that connects via a network time-shared 
data link to a central computer and supervi- 
sory console in the Sydney communications 
operations centre. 

Transmission services are initially avail- 
able for customers at the earth stations for 
the following signals: 

625 -line PAL analogue television (pro- 
gram interchange and distribution). 

Analogue 15 kHz sound programme (pro- 
gramme interchange and distribution). 

Digital data to 56 kilobits per second. 
Voice channel (analogue or PCM digital). 
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Station TV and sound HACBSS TV 
interchange and sound 

Sydney 
Brisbane 
Adelaide 
Perth 
Darwin 
Melbourne 
Canberra 
Hobart 

0 

3 
o 
o 
6 
o 
o 
o 

4 

5 
2 
4 

8 
2 
3 

Table 1. Uplink rain attenuation compensation (dB) 

Carrier EIRP level per Uplink rain 
carrier (dBW) compensation 

TV interchange 
Sound program Interchange 
HACBSS TV 
HACBSS sound 
AVD(SCPC/DIgital) 
Voice channel (SCPCICFM) 

83 
66 
83 
71 

55 
50 

Yes 
Yes 
Yes 
Yes 
No 
No 

Table 2. Earth station EIRP capability. 

AUSSAT also has the capability of 
uplinking a signal supplied to it. 

Provision has been made in the initial 
installation at each MCES for two specific 
transmission services, for television and for 
narrow band signals carried by single chan- 
nel per carrier (SCPC) methods. 

Television equipment will transmit and 
receive a PAL -encoded colour television 
video signal. The associated sound carrier 
signal will be carried by a frequency modu- 
lated sub -carrier. The television characteris- 
tics are shown in Table 3. 

Four types of SCPC channel units will be 
provided. 
Type 1 -alternative voice and data (AVD) - selectable to carry 56 kb/s corrected data 
or a 3.4 kHz voice circuit. 
Type 2 - voice only - to provide a 
3.4 kHz voice circuit. 
Type 3 - programme sound interchange - 
to provide a high quality 15 kHz pro- 
gramme sound circuit. 
Type 4 - HACBSS sound broadcasting - 
to provide a high quality 15 kHz pro- 
gramme circuit for the HACBSS and relay 
seryice. 

Minor earth stations 
For marketing applications and field 
demonstrations to a variety of users requir- 
ing low cost, low capacity earth stations, 
AUSSAT is purchasing a total of 21 minor 
transmit/receive earth stations from Sumi- 
tomo Australia Ltd, Codan Pty Ltd and 
Mitsubishi Australia Ltd. 

The 15 standard units have small anten- 
nas with a dish size of between 2.1 m and 
2.4 m, a G/T of 22 dB/K and a transmit 
EIRP of 48 dBW. 

The six high performance (enhanced) 
units use larger antennas with a dish size of 
between 3.3 m and 4 m, a G/T of 26 dB/K 
and a transmit EIRP óf 52 dBW. 

All the earth stations have GaAs FET 
LNAs with a noise temperature of 220-250 
Kelvin and 1-1.5 Watt solid state power 
amplifiers (SSPAs). They are designed to 
be ruggedly constructed and transportable. 

Two types of voice modems have been 
offered by the suppliers: SCPC/companded 
FM, and SCPC/Quadrature Phase Shift 
Keying with a special form of high perform - 

Parameters Full Transponder HACBSS 
Video 
Peak -to -peak carrier 
deviation (MHz) (Note 1) 
Occupied Bandwidth (MHz) 
Video Bandwidth (MHz) 
Audio 
Sub -carrier frequency (MHz) 
Peak -to -Peak test tone 
deviation (kHz) (Note 2) 
Occupied Bandwidth (kHz) 
Audio Bandwidth (kHz) 
Pre -emphasis 

30 

40 
5 

6.6 
300 

875 
15 

10-20 

24 
5 

6.2 
150 

450 
15 

50 microseconds 

Note 1: Peak -to -peak carrier deviation is caused by application of a one volt 
peak -to -peak video signal applied at the pre -emphasis crossover frequency. 
A transition from blanking level to peak white will produce an increase in 
frequency. 
Note 2: Peak -to -peak test tone deviation is caused by application of an 
audio tone at the peak program level and 1.42 kHz frequency. 

Table 3. Television characteristics. 

ance adaptive delta modulation. The SCPC 
channel units operate on preassigned 
frequencies. 

Telecom earth stations 
Telecom Australia is purchasing 65 earth 
stations from NEC Australia Pty Ltd to 
provide telephony and other telecommuni- 
cations services to remote areas. 

These include 60 remote telephony sta- 
tions (antenna size is 3.7-4.5 m) and five 
special purpose transportable stations 
(antenna size is 4.5-6.4 ni) which will be 
available for itinerant use such as in emer- 
gencies or disaster relief situations. These 
stations have GaAs FET LNAs with a 
noise temperature of 220-350 Kelvin. 

A main control station with a I kW high 
power amplifier (HPA) and an antenna 
dish of 6.4 m will be installed at Bendigo 
in Victoria. This station will serve as the 
interface with the terrestrial telephone 
network and will provide signalling as well 
as centralised control of the system's 
Demand Assignment Multiple Access 
(DAMA) facility. 

The DAMA system has been designed 
to serve up to 2000 subscribers with a very 
low probability of being fully used. 

The initial service in 1985 is expected to 
extend . telephony to approximately 400 
remote area subscribers and will use 
SCPC/companded FM transmissions in a. 
12 Watt national beam transponder. 

The remote stations fall into two basic 
categories: 

Low capacity stations capable of sup- 
porting only a small number of voice 
channels. These have 1-3 W solid state 
power amplifiers. 

Higher capacity stations capable of sup- 
porting 12 voice channels (these stations 
use a single 15 W travelling wave tube 
HPA for multi -channel uplinking). 

To achieve high service availability, 
particularly in high rainfall areas, uplink 
power control will be provided using a 
pilot reference signal radiated in the tele- 
phony transponder from the control sta- 
tion. This pilot will be slaved in level to 
one of the spacecraft telemetry beacons 
and shall serve as a reference for other 
stations in controlling their respective 

uplink carrier levels. 
The primary task of this system will be 

to maintain a constant carrier signal level 
at the satellite, despite absorption caused 
by rain and intermodulation noise caused 
by heavy usage of the channels. 

DOA earth stations 
The Department of Aviation (DOA) is 
purchasing 202 aeronautical earth stations 
from NEC Australia Pty Ltd. They will be 
installed in identical pairs at 101 separate 
locations to establish reliable voice and 
data links between 46 major manned air 
traffic control and flight service centres 
throughout Australia. 

The system will also be used to provide 
full VHF air -to -ground coverage on all 
domestic commercial flight routes above 
6000 metres. To achieve this 55 unmanned 
remote VHF air -to -ground outlets will be 
installed with satellite links connecting 
each outlet to a designated manned 
centre. 

The remote outlets will have an antenna 
with a diameter of between 3.6 and 4.6 
metres, 3-6 W SSPAs and up to two voice 
channels. The manned centres will have 
an antenna with a diameter of 4.6 m, 40- 
100 W TWTAs and 24-72 voice channels. 
SCPC/companded FM with preassigned 
frequencies will be used. 

Other earth stations 
Thousands of small, low cost television 
and radio receive -only earth stations will 
be privately owned for the remote area 
direct broadcast HACBSS service. The 
domestic earth stations will consist of a 
1.2 to 2.4 metre (typically 1.5 m) diameter 
antenna with mount, outdoor electronics 
unit (low noise converter) and a television 
indoor unit. They should be low in cost, 
be easy to transport and relatively 
straightforward to install. 

About 122 communities could receive 
the HACBSS service by using community - 
owned earth stations. In most cases the 
antenna dish would be 2.4-3 metres in 
diameter and thus capable of providing a 
signal suitable for redistribution. The 
signal could be fed either by cable into 
individual homes, or retransmitted by low - 
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powered transmitters to be received 'by 
conventional antennas in individual 
homes. In these communities this arrange- 
ment would lower the cost to individual 
households. 

There will also be hundreds of television 
and radio relay earth stations for public 
and commercial broadcasters, as well as 
hundreds of small low -to -medium speed 
digital data earth stations for business and 
government use. 

Broadcasting services 
The AUSSAT system will provide two 
important types of services in relation to 
the broadcast and distribution of television 
and radio programmed throughout 
Australia. 

The HACBSS service will extend radio 
and television services to people in remote 
areas, and to those whose reception is 
technically inadequate. 

A satellite distribution service will pro- 
vide broadcasters with the means of 
interconnecting production studios for 
programme interchange, as well as facilit- 
ating the relay of programmes from major 
studios to other centres for further 
distribution. 

HACBSS service 
The remote area Homestead and Com- 
munity Broadcasting Satellite Service 
(HACBSS) will be operated by the ABC 
and will use four 30 W spot beam chan- 
nels to provide direct satellite broadcasting 
of one ABC television programme and at 
least two ABC radio programmes to each 
region. 

This service will require users to pur- 
chase high performance 12 GHz receive - 
only earth stations. The units should have 
a gain -to -temperature ratio of 16 dB/K 
which will give a carrier -to -noise ratio of 
approximately 11.5 dB (for the 47 dBW 
EIRP edge of primary coverage, clear 
sky). Thus the HACBSS operating point 
under clear sky conditions is around 1 dB 
above FM threshold. 

These programmes will also be received 
from the satellite at existing ABC trans- 
mitter stations in country areas for 
rebroadcast to local communities. 

HACBSS test programme 
The achievable field performance of the 
domestic reception hardware is a critical 
factor to be considered when formulating 
the satellite broadcasting system stand- 
ards. As the Minister for Communications 
is responsible for setting standards for 
broadcasting services, the Department of 
Communications has been conducting an 
extensive field and laboratory test 
programme. 

About 131 prototype earth stations are 
being tested and the resulting information 
will be used by the Department in the for- 
mulation of HACBSS system standards 
and earth station specifications. Groups of 
approximately 40 stations were placed at 
monitoring test sites in Queensland, WA 
and the NT to determine how they cope 
with extremes of environment. 

The key factor affecting the viability of 

Map 1. The national A beam EIRP (dBW) from 160E longitude showing the 30 W (thick line) coverage and the 
12 W (thin Tine) coverage. 

Map 2. Typical EIRP performance (dBW) for the 30 W channels in each spot beam at 160°E. The shaded area 
shows the 47 dBW primary coverage and the 42 dBW secondary coverage is shown covering the larger area. 
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HACBSS reception under clear sky condi- 
tions is the stability of earth station G/T. 
The most challenging aspect of the test 
programme was the development of a 
method by which the G/T stability of earth 
stations could be monitored in the current 
absence of a satellite. 

The G/T monitoring method which has 
evolved is based on automatically measur- 
ing the demodulating video signal-to-noise 
of each earth station when illuminated 
with a controlled RF transmission. A 30 
metre mast with a transmitter on top is 

used at each site to simulate signals from 
the satellite. The earth stations are linked 
to special caravans containing monitoring 
equipment. 

HACBSS earth station 
assembly 
There are four major HACBSS earth sta- 
tion assemblies: the antenna, mount and 
feed assembly; outdoor unit (low noise 
converter); television indoor unit; sound 
broadcasting indoor unit. 

The satellite downlink signals corres- 
ponding to either the horizontal or vertical 
polarised transmissions are fed by the 
antenna to the input of a broadband (500 
MHz wide) block down -convener which 
frequency translates these signals to a 
1000-1500 MHz first IF. The television 
and sound broadcasting indoor units pro- 
vide the necessary receiver tuning func- 
tion, FM demodulation and remodulation 
to interface with existing television and 
VHF FM sound broadcasting receivers. 

The typical circuit configuration of the 
outdoor unit is shown in Figure 1. The 
two -stage 12 GHz GaAs FET amplifier 
will exhibit a gain of 15-20 dB with a noise 
figure in the range of 3-3.5 dB. The GaAs 
FET super high frequency oscillator is 
stabilised by a dielectric resonator and 
operates at about 11.35 GHz±1 MHz in 
the temperature range of -30°C to 
+60°C. The unit is powered via, a dc feed 
from the TV indoor unit through the 
interconnecting coaxial cable. 

The input stage of the indoor unit 
(shown in Figure 2) is essentially a UHF 
varactor tuner with a higher operating fre- 
quency. The video' output is passed 
through a low pass filter to remove the 
sound sub -carrier and then de-emphasised. 
The sub -carrier output of the demodulator 
is passed through a bandpass filter to 
remove the video, FM demodulated and 
fed to the aural input of the remodulator. 
The receiver tuning is stabilised using an 
automatic frequency control amplifier cir- 
cuit involving the varactor turner local 
oscillator. 

Figure 3 shows the proposed method of 
implementing the sound broadcasting ser- 
vice which incorporates two or three FM 
SCPC signals in the same transponder. 
The sound indoor unit takes a second split 
of the outdoor unit first IF and block con- 
verts the SCPC signals to the 88-108 MHz 
band for demodulation using a conven- 
tional VHF FM receiver. This function 
can be implemented using a mixer and 
tunable local oscillator followed by an 88- 
108 MHz buffer amplifier. 

SATELLITES 

Configuration 
Australia's first two satellites are sched- 
uled to be launched from Cape Canaveral 
on board NASA's Space Shuttle in July 
and October, 1985. AUSSAT has main- 
tained spacecraft compatibility with both 
the European -developed Ariane rocket 
and the Delta rocket, to retain maximum 
flexibility in selecting the launch vehicle 
for the third satellite which is expected to 
be launched during 1988. 

The two operational spacecraft will be 
located in geostationary orbits above the 
equator, just north of Papua New Guinea 
at 156°E and 164°E longitude. The third 
satellite, when launched, will be located at 
160° E longitude. 

AUSSAT has posted ten key specialists 
to the Hughes Communications construc- 
tion plant at Los Angeles to oversee con- 
struction of the satellites. 

The design of the AUSSAT satellite is 

based on the Hughes -built HS -376 
spinning drum design. However, the large 
single reflector antenna system, common 
to the twenty earlier HS -376 satellites, has 
been replaced with a more complex 
arrangement of three separate smaller 
reflectors mounted on a common support 
structure. 

Each satellite uses two telescoping cylin- 
drical solar panels and the antenna folds 
for compactness during launch. In its 
stowed configuration it measures 2.2 m in 
diameter, 2.8 metres in length and has a 
dry weight of 528 kg. A maximum length 
of 6.6 m is achieved in orbit after the 
antenna has erected and the outer solar 
panel has been deployed to expose the 
inner solar array. 

The antenna system and the repeater 
components are mounted on the despun 
shelf, whereas the power, attitude control 
and propulsion subsystems are on the 
spinning section of the spacecraft. The dc 
power is supplied to the despun shelf via 
slip rings. The receivers are located as 
closely as possible to the receive antenna 
feeds to minimise losses and optimise the 
G/T performance. 

Immediately opposite the rim shelf on the 
external spinning drum is the quartz mirror 
radiator. This arrangement provides an effi- 
cient heatsink for the TWTAs which, with 
case temperatures around 60°C, are the hot- 
test components on the despun shelf. The 
dual spin configuration of the spacecraft 
offers a benign thermal environment for the 
payload. 

The electrical power system uses K7 high 
efficiency solar cells which provide 1054 
Watts at beginning of life and 860 Watts at 
end of life. Two Nickel Cadmium batteries 
provide full power when the spacecraft 
passes through the Earth's shadow. 

The available fuel life is estimated to be 
at least seven years. The second generation 
of satellites is scheduled to be launched in 
the early 1990s. 

Communications system 
The spacecraft communications subsystem 
has 15 active transponders operating in a 

dual polarisation frequency re -use scheme 
with eight transponders on one polarisation 
plan and seven on the other. Each transpon- 
der receives, translates and retransmits the 
microwave band from the earth stations. 

Four transponders will use high power, 
30 Watt TWTAs to provide either the 
HACBSS service on four transmit spot 
beams or three satellite programme services 
(SPSs) when switched to national beams. 

The other 11 transponders will use 12 

Watt TWTAs which will provide a range of 
services, including fixed satellite services 
(FSSs) ºr SPSs. These transponders receive 
communications signals via the national 
receive beams and transmit via national or 
spot beams as specified in Table 4 which 
gives the transmit beam switching 
capability. 

The coverage of the national beams is 

shown on Map 1 and that of the spot beams 
is on Map 2. 

The spot beams have an EIRP of 
47 dBW. The HACBSS service spot beams 
will be placed over the western, central, 
northeast and southeast regions of the Aus- 
tralian continent. There is also a spot beam 
over Papua New Guinea. 

The national A and B beams have an 
EIRP of 36 dBW and a G/T of -3 dB/K. In 
some parts of the coverage area these EIRP 
patterns differ by up to 3 dB. 

Six -for -four redundancy is provided for 
the 30 Watt TWTAs, and 13 -for -11 redun- 
dancy is provided for the 12 Watt TWTAs. 
In both cases, redundancy is implemented 
via an input and output switching system. 

The elaborate switching system on each 
satellite will make it possible to connect the 
communications channels individually to 
the transmit beams. After a radio command 
from Earth, the satellite's mode of opera- 
tion can be re -configured to satisfy individ- 
ual user requirements. Transponders can be 
switched from spot beams to national beams 
a number of times each day, if required. 
This will enable the satellite system to be 
rapidly adapted to changing operational 
circumstances. 

In addition to normal free space and 
atmospheric attenuation, the microwave 
band suffers degradation, for small percent- 
ages of the time, due to rainfall. Rain 
attenuation can reduce the received signal 
and increase the receiver system noise tem- 
perature which is only significant on the 
down link. 

Prediction of the rain attenuation is only 
possible based on a small number of attenu- 
ation measurements and cannot be made 
with great accuracy. 

Frequency plan 
The satellites will operate exclusively in the 
Ku band, receiving in the range 
14-14.5 MHz and transmitting in the 
12.25-12.75 MHz frequency range. 

Figure 4 illustrates the frequency and 
polarisation plan. The 15 RF channels pro- 
vided on each satellite use orthogonal hori- 
zontal and vertical polarizations. Channels 
1-8 constitute repeater A and channels 9-15 
constitution repeater B. 

The bandwidth of each channel is 
45 MHz. The centre frequencies of co - 
polarised transponders are separated by 
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Table 4. Transmit beam switching capability. 
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64 MHz and the centre frequencies of cross - 
polarised transponders are offset by 
32 MHz. 

Antenna system 
The antenna system uses three dual surface 
parabolic reflectors with diameters of 
0.61 m , 1.0 m and 1.1 m, orthogonally 
polarised so that two reflectors occupy the 
same physical aperture. The reflector grids 
are oriented at ±45° to the spacecraft spin 
axis to provide nominally horizontal and 
vertical polarisations over the country, 
thereby minimising polarisation crosstalk 
due to rainfall. 

Each of the ten beams is shaped to opti- 
mise the coverage of the desired service 
area by employing arrays of pyramidal feed 
horns with complex excitations. No more 
than four feeds are used for any one beam, 
and a total of only 27 feeds is required to 
produce the communications and tracking, 
telemetry and command beams. 

Precision on -station pointing (±0.05° NS 
and EW) is accomplished using an on -board 
tracking system that locks onto a beacon 
transmitted from Sydney. This system gen-. 
erates the necessary error control signals to 
correct for NS and EW variations in point- 
ing direction. 
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Figure 5. Block diagram of the AUSSAT communications payload. 
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TRAVELLING WAVE TUBE 
AMPLIFIERS 
The travelling wave tube amplifier (TWTA) is a 
microwave amplifier capable of amplifying over 
very wide frequency bands. The amplification pro- 
cess takes place by continuous interaction between 
an electron beam and an electromagnetic wave 
propagating along a slow -wave structure. 

The principle was invented by R. Kompfner in 
1943 who used a simple wire helix as a stow -wave 
structure. Similar tubes were then developed and 
first used as microwave amplifiers in microwave 
relay link systems. 

During the last 25 years travelling wave tubes 
have been developed using other slow -wave struc- 
tures such as coupled cavities to provide continu- 
ous wave output powers of tens of kilowatts and 
pulse powers of several megawatts with power 
gains of up to 60 dB. 

Travelling wave tubes are usefully employed 
from UHF to centimetre wavelengths. However, the 
original helix slow -wave structure is still one of the 
most useful due to its great bandwidth. Tubes 
employing helices have been made with useful 
amplification properties over a bandwidth greater 
than two octaves. 

A travelling wave tube consists of an electron 
gun, a slow -wave structure and a collector. The 
slow -wave structure propagates microwave signals 
and has an attenuator region approximately half- 
way along its length to absorb RF energy which 
may propagate In the reverse direction. Without an 
attenuator the tube could be unstable and self 
oscillate. The collector traps the spent electron 
beam and dissipates this remaining energy as 
heat. 

Most travelling wave tubes with power outputs 
up to a few hundred watts use a periodic perma- 
nent magnet focusing system which is lighter, more 
compact and has less leakage magnetic field than 
a uniform system. 

Communications payload 
A block diagram of the communications 
payload is shown in Figure 5. In section 1 

the 14-14.5 GHz uplink signals, collected by 
one of the receive beams. are routed to one 
of three active receivers. 

In section 2 the national A and PNG 
uplinks are routed to the repeater A input 
multiplexing network and the PNG switch- 
ing network. National B uplinks are routed 
via a receiver to the repeater B input multi- 
plexing network. The input multiplexer 
divides the 500 MHz band into the 45 MHz 
channels and provides the necessary isola- 
tion between the channels. Each channel 
has a ground commandable switchable 
attenuator to provide a range of trans- 
ponder gains giving nominal saturation flux 
densities of -90, -85 and -80 dBW/m2. 

The high power channel amplifiers shown 
in section 3 consist of a solid state driver 
amplifier and a travelling wave tube 
amplifier. 

Section 4 of the repeater consists of the 
channel/beam switching network and the 
output multiplexing for each beam. 

Conclusion 
The AUSSAT spacecraft will carry one of 
the most complex and operationally flexible 
communications payloads ever flow on a 
commercial satellite system. 

The satellites will provide communica- 
tions and broadcasting services to isolated 
communities and homesteads which cur- 
rently have no services, and will improve 
the services available to existing under - 
served communities. The satellites provide 
an ideal means for the development and 
expansion of broadcasting services 
generally. 

The satellite system will make it economi- 
cally feasible to introduce many new com- 
munications services and will also stimulate 
growth in Australia's communications and 
electronics industry. 
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Computers and 
communications 

Computers and communications are convergent technologies. Modern 
communications, little more than a century old, have significantly "shrunk" the 

world and reduced barriers between people and countries. The Computers 
and communications (C&C) concept, expanded to a 'Man and C&C' system 
will be the instrument to break down the remaining barriers, particularly the 

language barrier. Further technological development in the fields of 
computers and communications will fuel a profound change 

in human affairs by or before the turn of the century. 
Dr Kobayashi intends to be there as it happens. 

ELECTRONIC and optical intelligent com- 
munications incorporating an abundant 
computer technology must never be consid- 
ered without the recognition of the impor- 
tance of telecommunication networks as the 
infrastructures of human societies. 

Modern communications has brought 
new possibilities even to many areas of the 
conventional non -electrical communica- 
tions services. Of course, we have to pay 
attention to the fact that through modern 
communciations, the scope of the informa- 
tion flow handled by electrical communica- 
tions services has been expanded, and the 
level at which it is handled has risen. Both 
the development of new communications 
media, and the penetration of computer 
technology and information processing 
technology into communication facilities 
are related to these facts and issues. 

I recognised the advent of computer and 
communications ("C & C") systems 
through the merger of computer technology 
and communications technology as an 
important technological trend supporting 
the movement of human societies away 
from industry towards knowledge and infor- 
mation, and have spoken on the topic on 
many occasions over the past several years. 

As an extension of this concept of "C & 

Dr. Koji Kobayashi 
NEC Corporation, Tokyo, Japan 

C" technology, 1 have also advocated the 
"Man and C & C" system concept. This is 

the result of directing attention to the iden- 
tity and importance of software technology, 
which can be said to be one of two essential 
portions of computer technology. This is 

closely related to the necessity of develop- 
ing easier -to -use -machines with better 
human interface, and to the possibility of 
their realisation. 

I think that it is effective to positively 
apply the "C & C" and "M and C & C" 
concepts to promote and accelerate the dev- 
elopment of modern communciations ori- 
ented to the new information society. 

Technical features of modern 
communications 
In order to define "modern communica- 
tions" I will show you here our approach to 
the visual field and its scope which is con- 
siderably expanded from that of conven- 
tional communications. 

Now let us separate the fundamental 
functions of modern communications into 
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Figure 1. Relationship of modern communications functions. 

three elements in order to arrange and 
grasp various aspects of modern communi- 
cations from the viewpoint of the merger of 
computers and communications; see Figure 
1. 

The first element is "to deliver informa- 
tion to the proper distant destination 
quickly and without error". This is, of 
course, the fundamental function of con- 
ventional electrical communications, that is, 
"information transfer". 

The second element is "to gather and for- 
mat the information to be sent in the form 
most easily understood by receivers" with 
the support of computers. In other words, 
"information generation". 

The third element is "to store and file 
information for subsequent delivery to rec- 
eivers", i.e: "information memory". 

From a different point of view, let me 
examine the richness and variety of infor- 
mation media in the interface between mod- 
ern communications systems and human 
beings. 

The various distinct media of the infor- 
mation, which flows from human output 
organs to input organs, are listed along the 
ordinate axis of the matrix in Figure 2. The 
classification of information media will 
remain flexible as computer technology 
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Figure 2. Function ranges of communications. 

22 - ETI May 1984 



progresses. Along the abscissa of Figure 2, 

the three main elements from Figure 1 - 
information generation, information 
memory and information transfer - are 

shown. Moreover, the scope of modern 
communications, which includes conven- 
tional communications, is indicated in 

Figure 2. 

The `whole picture' 
In the diversity of communications there are 
portions which can be handled by conven- 
tional communciations. In addition to these 
there are portions which exceed "simple 
information transfer" and are peculiar to 
the modern communications picture. In any 
event it is very difficult to show modern 
global communications system covering this. 

wide diversity in an easily understandable 
drawing. 

In spite of the difficulty I have ventured 
to try and express such systems in Figure 3. 

It shows domestic `transparent' communica- 
tions networks connected via various inter- 
national communications networks. 

Transparent communications networks 
have multi -layered structures containing 
public telephone networks, public packet 
networks and various leased lines. These 
multi -layered structures are considered to 
be a general trend from the viewpoint of not 
only service functions but also business 
allocations and coexistence of operating 
enterprises. 

In comparing Figures 1 and 3, it is clear 
that the functions of "information genera- 
tion" and "information memory" in large 

part correspond to the functions of various 
intelligent information facilities and intelli- 
gent terminals, and that the functions of 
"information transfer" generally corre- 
spond to various levels of the transparent 
communications networks. 

The task of building global 
infrastructures 
One of the important strategic policies in 

promoting and accelerating the building of 
such modern communications systems is the 

conscious positioning of them as "global 
infrastructures". In other words, it is ro put 
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Figure 4. Teleconferencing system. 

emphasis, from the very start, on the 

realisation of international and global 
modern communications at the earliest pos- 

sible time. Let me discuss just one of the 

modern communications subsystems. 

Teleconferencing Systems 
Through the introduction of office automa- 
tion, the efficiency of office workers is being 
pursued. Room for improvement can also 

be seen in the area of conferences or meet- 
ings. Where the offices of the conference 
participants are geographically dispersed, it 
is necessary to direct attention to the effec- 
tiveness of teleconferencing at two or more 
locations. 

Particularly in the case of international 
meetings, participants generally spend long 
hours travelling long distances. Therefore, 
even partial international teleconferencing 
is very attractive for such occasions. 

In order to improve the efficiency of the 

conference, the fundamental principle is to 
enable participants to convey their ideas or 
thoughts to others accurately, in a short 
period of time. For this purpose, in addition 
to numeral and letter or character informa- 
tion, effective use of visual information 
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Figure 3. Global view of modem communications. 

including facial expressions and gestures, 
should be emphasized. Figure 4 shows the 

conceptual outline of the teleconferencing 
system. 

There are four main tasks in building the 
international teleconferencing system: 

1. Since in teleconferencing many terminals 
will use wide bandwidth transmission lines 

simultaneously for long periods of time, 
efficient bandwidth use is important. 

2. Efficient system conversion technology 

for different TV standards must be 

developed. 

3. In teleconferencing there will be cases 

where one language has to be interpreted 
simultaneously and automatically into sev- 

eral languages. In addition to automatic 
interpretation, it will become necessary to 

automatically translate the words or sen- 

tences in the materials presented to the 

conference. 

4. Reduction of the time required for real 

time teleconferencing is one of the mea- 

sures that must be taken. To accomplish 
this, we must provide powerful support for 
real time teleconferencing by utilizing the 

non -real time teleconferencing techniques 
such as audio/video recording and process- 

ing technology. 

Tasks of international 
cooperation and exchange 
One other important strategic policy con- 

cerning modern communications systems is 

the promotion of international cooperation 
and exchange in this field. This means that 
we tackle a task which will serve as a 

stepping stone for developing successively 
modern communications systems on a 

worldwide scale. 
Let me pick up the case of joint interna- 

tional use of satellites. 

Dr Kobayashi is Charinian of the Board and Chief 
Executive Officer of NEC Corporation. This arti- 
cle has been condensed from the text of a paper he 

gave at the 4th World Telecommunications Forum 

at Geneva, Switzerland, in October, 1983. We are 

indebted to NEC, through Nielson McCarthy 
McFarling & Co, for their kind permission to pre- 

sent this material. 

ETI May 1984 - 23 



Strategic approaches to modern communications 
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The remarkable development of the 
INTELSAT system has splendidly embod- 
ied the hopes placed on outer space by man- 
kind. This is also a product of the wisdom of 
mankind aimed at international cooperation 
and technological progress. Figure 5 shows 
the truly impressive growth of the INTEL - 
SAT system. 

INTELSAT opened the way for domestic 
communications, in addition to interna- 
tional communications, when it started 
transponder lease service in 1975. Since 
then, the number of countreis utilizing the 
service has mounted to twenty. In order to 
respond to new, worldwide, demands for 

satellite communications applications such 
as business communications, teleconfer- 
ence, and thin -route services are planned. 
These all derive from international coopera- 
tion, and support for common use. 

In addition to those satellites already 
mentioned, there are the Indonesian Palapa 
satellites already in use by ASEAN coun- 
tries, the European ECS launched last 
June, and the ARABSAT regional satellite 
to be launched in the near future. These are 
clear examples of the expanding interna- 
tional shared use of such satellites. 

This will bring about not only interna- 
tional friendship, but also distinct advan- 

tages to economy, culture and education 
This trend is also quite desirable from the 
internationally accepted viewpoint of effec- 
tively utilizing both geostationary orbits and 
frequency spectrum. 

Meteorological satellites 
Among the various types of satellites in 
international use, the meteorological obser- 
vation satellite is the most typical example 
of international cooperation in modern 
communications. 

The meteorological information gathered 
by these satellites is not only sent around 
the globe to aviation and marine users, but 
also has become a part of everyone's daily 
life in the form of weather forecasts on TV 
and in newspapers. The information is also 
widely used for the study of long-term 
worldwide meteorological changes and the 
prediction of the courses of typhoons. 

The information from the geostationary 
meteorological satellite "Himawari" 
launched by Japan is utilized by fifteen 
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countries in Oceania and Asia, including 
Australia, Singapore, Thailand, the Philip- 
pines, China and Korea for their meteoro- 
logical activities. 

The use of artificial satellites is not lim- 
ited to those mentioned thus far. Their utili- 
zation will increase in many fields such as 
surveys for natural resources and explora- 
tions of planets, to name but two. At the 
same time they are furthering both closer 
international cooperation and the useful- 

. ness of space. 
The infinite reaches of space provide 

mankind with unlimited dreams for the 
future and places for challenges. In order to 
realize these dreams, the ever increasing 
importance of international cooperation on 
a worldwide scale is clearly seen. 

Conclusion 
I have presented my view of modern com- 
munications as one aspect of the overall 
functions of Computer and Communica- 
tions ('C & C'), and have discussed some 
problems surrounding strategic approaches. 
Modern communications comprises systems 
which combine computer functions in the 
broad sense with conventional communica- 
tions. I have presented a bold, overall pic- 
ture of modern communications systems as 
global infrastructures crossing national and 
geographical borders. 

Specific tasks in our strategic approaches 
have been indicated, stressing the impor- 
tance of tasks aimed toward developing 
systems for international modern 
communications. 

I examined some steps aimed at develop- 
ing international cooperation and exchange 

which are not only useful, but also neces- 
sary for building modern communications 
systems. 

As you can guess from the foregoing dis- 
cussions, the advances in microelectronics, 
optoelectronics and computer technology 
have thoroughly changed the concept of 
conventional communications. When we 
think of the influence modern communica- 
tions will exert on the development of the 
culture, civilization, industry and economy 
of mankind, it will exceed by far the great 
progress made during a little more than one 
century since the advent of conventional 
communications or marked over the 118 
years since the start of the ITU or more pre- 
cisely, from its predecessor the Telegraph 
Union. 

Giving thought to the changes in world 
societies and economy that modern com- 
munications are exercising, I feel a heavy 
responsibility as a person engaged in this 
field. I always have great respect for the 
achievements of the International Telecom- 
munication Union, which has spent more 
than one century in the development of 
world communications, particularly as 
regards international cooperation and 
exchange. 

It is my earnest wish that the ITU wil fur- 
ther promote the steady establishment of 
technological standards with firm perspec- 
tive, and that it will realize new develop- 
ments by promoting the actualization of 
more effective, high-grade utility and 
operative systems of modern communica- 
tions, in order to establish the new world 
communications order of a new era. 

Incidentally, I feel the world today still 

lacks the mutual understanding necessary 
among the peoples of different nations. 
Japanese in particular feel that linguistic dif- 
ferences are a major barrier. The languages 
of different peoples must be respected. 

In this regard, I believe that the develop- 
ment of automatic interpretation systems 
will be one of the indicators for the realiza- 
tion of the `C & C' concept. Fortunately, we 
at NEC have at our disposal sophisticated 
voice recognition and synthesis technologies 
that we have developed over the past 20 
years. And we have supplied voice recogni- 
tion equipment and speech synthesis equip- 
ment to the world market for several years. 
We hope that by wedding these technolo- 
gies to techniques for sentence analysis we 
will hopefully be able to achieve the dream 
of automatic interpretation. If this is real- 
ized, English spoken by you would reach 
me in Japanese, and my own thoughts 
would be interpreted and transmitted to 
you. Figure 6 depicts the procedures 
involved. 

I have personally witnessed how ideas for 
a new technology, be it pulse code modula- 
tion, geostationary satellites, or even opti- 
cal -fibers, were brought into practical use 
through nearly 20 years of human effort. 
For this reason I am confident that auto- 
matic interpretation systems will also be 
realized before the coming of the year 2000. 
I have made it my life goal to be able to con- 
firm for myself, with my own eyes and ears, 
the coming of that day. I find myself 
encouraged in my efforts by the thought 
that this marvellous technology will be the 
greatest gift that 'C & C' can bring 
mankind. 

PROBLEMS WITH 
YOUR POWER SUPPLY? 
A Line Tamer ensures 
constant voltage and inter- 
ference suppression for your 
computer ... gives a nominal 
240V from fluctuating 
supplies as low as 190V .. 
eliminates spike voltages 
caused by lightning etc. 

YOU NEED A 
LINE TAMER® 

There's a Line Tamer to suit your 
installation. Send for data. 

Ferguson Transformers Pty. Ltd. 
331 High Street, CHATS WOOD 2067 Tel: (02) 407 0261 

Telex: AA25728. Melbourne (03) 328 2843 
Pegslered Trade Mark o1 Ferguson Tna,.lormers Ply Ltd 
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mioPro Design 
(Incorporated in NSW) 

COMPUTER 
PERIPHERALS 

AND 
INTERFACES 

POWER 
SUPPLIES 

EPROM 
PROGRAMMERS 

j.'z,z,= ' : e 
Prmter Exerciser, 

EXTENSIVE RANGE INCLUDES: * Standard Interfaces 
e.g. RS232 - Current Loop 

RS232 - Centronics 
IEEE488 (HPIB) - RS232 

* Switching Power Supplies 
e.g. 5V@20A +/- 12V@3A 

* Eprom Programmers 
for APPLE II, OSBORNE, COMMODORE, VIC 20 

* Commodore CBM Computers 

WE DESIGN AND MANUFACTURE 

Write to: P.O. Box 153, North Sydney, 2060, NSW 
or Call: (02) 438-1055 
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8 MHZ Z80 WINCHESTER SYSTEM 

Manufactured and 
supported in Australia 

5 MEGABYTES 
*$3,995 

That's the full price for the 4MHz 
complete "Accelerated" system 
from Q.T., including a 4 slot S100 
IEEE -696 motherboard, 64K ram, 
floppy and hard disk controllers, 
a 5 megabyte hard disk, a 200K 
floppy disk drive, two parallel 
ports, two serial ports, real time 
clock (optional calendar/clock 
with battery backup) and EPROM 
programmer plus CP/M 2.2, Basic 

.Interpreter, Pascal, Diagnostic 
software and Communiation 
software which can communicate 
with PDP-11, VAX, CYBER, other CP/M 
Systems and various other systems. 
For another $100 we will give you a 
box of 10 diskettes full of CP/M UG 
Software of your choice. Range 
includes Interpreters, Compilers, 
Games, Business Software, Utilities, 
etc.8MHz Version at present only 
with 8" drives 
Add $895 for 1x8" drive and 8MHz 
option. 

NOW MULTI-USER 
For an additional $450 you get a 
diskette with MP/M Version 2.1 

which is all that is needed 
(although additional memory is 
recommended) to allow you to 
add another user to your system. 
Ideal for husband and wife 
software development teams. No 
modifications are required on the 
basic "Accelerated" system to run 
multi-user. Just use the supplied 
software option, which makes our 
system the lowest priced 
multi -tasking system you can buy. 

TERMINALS 
Available with system only, at 
$600 each while stocks last. 
Features detachable keyboard and 
green screen. 

NOW WITH UNIQUE 
EXTENDED 2 YEAR 

WARRANTY All prices shown are exclusive of sales tax or delivery charges. * 2 year 
warranty applies on all products manufactured by Q.T. Peripherals such 

Check our specialprices onprinters as disk drives, printers etc. are subject to manufacturer's warranty (usually 
P 90 days). On site maintenance can be arranged throughout Australia. 

*Special introductory price available only for orders taken during month of issue. 

You can't buy an S-100 
hard disk system for less. HIGH PERFORMANCE 

OPTIONS 

ci.c,?ATcD ,..+ 

BUY IT YOUR WAY 
SINGLE USER, MULTI USER, OR 
MULTI -PROCESSING. Or buy a single 
user system now and expand it 
later. No matter how you buy it you 
can't buy more performance for less. 
UNLIKE "TOY" COMPUTERS OUR 
SYSTEM CAN BE EXPANDED WITH 
HIGH -RES COLOUR GRAPHICS, 
MEGABYTES OF MEMORY, VIDEO 
DIGITIZERS, A/D-D/A CONVERTERS, 
IEEE -488, VOICE INPUT/OUTPUT, UP TO 
256 PARALLEL OR SERIAL I/O PORTS, 
MUSIC SYNTHESIZERS, AND IS 

SUPPLIED AS STANDARD WITH CP/M, 
GIVING ACCESS TO A MASSIVE 
SOFTWARE LIBRARY INCLUDING 
OVER 100 VOLUMES OF PUBLIC 
DOMAIN SOFTWARE. 

DUAL PROCESSOR OPTION 
This allows you to expand the 
basic system with a 16 bit 8088 
processor module. Using our 
exclusive software it is then 
possible to switch under software 
control between CP/M 80 and 
CP/M 86. Coming soon MS/DOS 
operating system to provide . 

IBM/PC compatibility. 
SPECIAL 

Manufacturing 
& systems 
Division 

For another $250 you can increse 
your floppy capacity to 1 

Megabyte (51/2") or for another 
$650 we can provide 2-51/2" 1 

megabyte drives. Add $700 and 
you can get 256K of RAM instead 
of 64K. This will allow you to use 
our unique CACHE buffering 
software to achieve lightning fast 
performance from your system. Or 
add extra memory and our 
MDRIVE software which uses 
RAM to simulate a disk drive. The 
results have to be seen to be 
believed. Now available 5 
Megabyte removeable cartridge 
drive for HD back-up. 

MULTI -PROCESSING 
The system can be expanded with 
slave processor modules. These 
modules provide a Z80A processor 
(optionally Z80B) two serial ports, 
two parallel ports, 128K of RAM 
and real time clock. In this way up 
to 16 users can share the system's 
resources and achieve the kind of 
throughput previously only 
possible with mini -mainframes. 
CP/M PLUS (VERSION 3.0) NOW 
AVAILAble for an additional 
$350. For 10 Megabyte Hard Disk 
add $200. 

HIGH RESOLUTION 
COLOUR GRAPHICS 

OPTION 
Two versions available - 
Call for details. 

UNIVERSITY DISCOUNTS 
Ask for a quote. 

140A Victoria Road 
Gladesville, NSW 2111 
Phone: (02) 896 1791 

or (02) 896-1044 



 CLOSED -LOOP 51/4' 

TM703 and TM705 5%4" high perfor- 
Winchester disk drives feature closed -loop 

The on -board microprocessor calcu- 
optimum positioning algorithm, yielding an 
access time of 39 milliseconds maximum. 

capacity makes them ideal for small 

computers. 
and TM705 feature: 

Megabyte and 50.1 Megabyte 
capacities. 

servo surface. 
standard packaging and interface. 

voice coil positioning. 
intensive, conservative design. 

media. 
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RIGID DISK DRIVES. 
The 
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mance 
positioning. 
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average 

- - ,. Their high 

° r desktop 
TM703 

30.1 
storage 
Dedicated 
Industry 
Rotary 
Quality 
Plated 

TM 7 
TM700 SPECIFICATIONS 

O PJ 
CAPACITY TM703 TM705 

Unformatted Storage Capacity: 30.1 megabytes 50.1 megabytes 

Number Data Surfaces: 5 

Bytes Per Track: 10,416 

Track Density: - 600 TPI 1000 TPI 

Cylinders: 578 962 

ACCESS TIME 

Seek Track -to -Track Access Time, Including Head Settling Time: 5 milliseconds 
Average Seek Time, Including Head Settling Time: 39 milliseconds 
Maximum Seek Time: 65 milliseconds 
Average Latency: 8.33 milliseconds 

Disk Rotational Speed: 3600 RPM 

Data Rate: 5 megabits per second 

RELIABILITY 

MTBF: 11,000 power -on hours 

Preventative Maintenance: none required 
MTTR: 30 minutes 
Average Component Life: 5 years 
Error Rates: 

Soft Read: I in 1010 bits 
Hard Read: I in 10"bits 
Seek Errors: I in 10° seeks 

ELECTRICAL REQUIREMENTS 

+5 Volts D.C. Power - +5 volts ±5% at 0.8 amperes typical at 50 millivolts PARD maximum- 
+ 12 Volts D.C. Power -+ 12 volts -1-10% at 1.5 amperes typical at 50 millivolts PARD maximum- 

DIMENSIONS (EXCLUDING FRONT PANEL) 

Height: 3.25'/82.SSmm 
Width: 5.757 146.0mm 
Length: 8.0" /203.2mm 

Spec hcat,ons subject to change without notice. (5/83) 

ST. KILDIA,AA 

ROAD, 
MELBOURNE, 3004. 

(03) 267 6800. 
AA32565 

. ADAPTIVE 418 VI, 
ELECTRONICS P/L TELEPHONE: 

TELEX: 
Sole Australian Distributor for TANDON 



Sight & Sound NEWS 

IT'S READY -SET -GO 
FOR THE PERTH 
ELECTRONICS SHOW! 

Claimably the largest consumer electronics show in Aus- 
tralia is held annually in Perth during the first week of 
August. 
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This year's show will be held 
over the 1st to 5th August, once 
again in the Agricultural Society 
showgrounds in suburban Clare- 
mont. Most of the biggest names 
in the industry will be there, 
along with a host of other well- 
known firms. 

Over 90 firms exhibited at last 
year's show and some 80 organi- 
sations, large and small, have 
already booked to be there this 
year. 

The organisers claim almost 
100 000 people paid to attend 
last year's mammoth bash, the 
fifth they've held, and the big- 
gest to date. The organisers, the 
W.A. Consumer Electrical & 
Electronics Association, expect 
that record to be exceeded this 
year by a considerable margin as 
the show has grown in leaps and 
bounds since its inception. (A 
review of the 1983 show 
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appeared in the September '83 
issue of ETI, page 12). 

Who'll be there in August? 
Well, you'll be able to see 
goodies from AWA-Thorn, 
Rank -NEC, Sony, National 
Panasonic, Sharp, Roadshow 
Home Video, Prestige Video, 
Eurovox Car Sound, Future- 
tronics, Hitachi, CBS, Marantz, 
Philips, Applied Technology, 
AIWA, Tandy, Lowrey, Sanyo, 
Commodore Computers, John 
Sands-Sega Computers, Apple, 
Telecom, Ultronic Industries, 
Pioneer, Toshiba, Arena Dis- 
tributors, Convoy International, 
JVC, Bose and Warburton 
Franki - to name just a few 
familiar faces. 

On -show will be everything 
from home computers to home 
security systems, compact disc 
players to computers and com- 
puter games, TV antennas to 

audio systems. 
Last year, many major films 

exhibited equipment that was 
not released here until the first 
quarter this year. It is expected 
the same will happen at this 
year's show which makes it a 

fantastic opportunity to get a 

hands-on preview of all the 
Christmastime and 1985 
releases. 

Naturally, ETI is going to be 
there this year. We'd like to see 
you there. Join us at the 1984 
Perth Electronics Show, 1-5 
August. 

ORION VCR 
Itronic Industries has 
released the Orion VH-3 

video cassette recorder which 
has a recommended retail price 
of $899. 

It is front loading with an 
infrared remote control to 
change the channels. Features 
include a 14 -day, four pro- 
gramme timer with provision for 
every day use, cue and review, 
fast forward/rewind and slow 
motion frame advance. 

Ultronic Industries has also 
released the Garrard compact 
disc player, priced at $599. 

The Garrard CD player fea- 
tures music search, memory 
function, fast forward/reverse 
and has a multifunction indic- 
ator to show the status of 
operation. 

For information contact 
Ultronic Industries (Australia) 
Pty Ltd, 338 Kent St, Sydney 
NSW 2000. (02)29-4881. 
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TINY TECHNICS 
the Technics 315 Series hi-fi 
components are a tiny 

315 mm each, the size of an LP 
record jacket cover. 

In the two systems, Series 44 
and Series 66, a direct connector 
system links all the components 
(except the turntable) directly 
via built-in connectors, thus 
eliminating wires. 

Series 66 has 'direct opera- 
tion' which gives the choice of 
operating any source i.e: tuner, 
tape deck, turntable or graphic 
equaliser; amp input selector 
will change automatically. 

The Series 66 system includes 
the SU -6 stereo integrated 
amplifier, ST -8 synthesiser 
FM/AM stereo tuner, RS -6 two - 
motor dbx equipped cassette 
deck, SL -D4 direct drive linear 

tracking turntable, SB-F66 
three-way linear phase speak'er 
system, SH-E4 stereo graphic 
equaliser (optional), SL -P7 
compact disc player (optional) 
and the SJ-726 desk -top audio 
rack. 

The Series 44 system includes 
the SU -4 stereo integrated 
amplifier, ST -4/S FM/AM 
stereo tuner, RS -4 soft -touch 
cassette deck, SLD-4 direct 
drive linear tracking turntable, 
SB-F44 two-way linear phase 
speaker system, SH-E4 stereo 
graphic equaliser (optional) and 
the SH-726 desk -top audio rack. 

For more information contact 
National Panasonic (Australia) 
Pty Ltd, 95 Epping Rd, Nth 
Ryde 2113 NSW. (02) 887-5333. 
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PACKED SOLID! 
Computers and Computing Volume 4 is 
packed solid with reviews, projects, 
programmes and information. It's just about 
enough to toggle your input port at its 
maximum baud rate! Available now at your 
newsagent or through ETI Booksales this book is 
a must for anyone who is serious about 
Computers and Computing. 
Computers and Computing is an ETI 

Publication. Available from ETI Booksales, 140 
Joynton Avenue, Waterloo, 2017. Please add 
$1.75 post and packing when ordering. 
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HI -TECH COMES HOME! 
1984 never looked so good! 
Electronic Lifestyle is the magazine for 1984! It 
brings you right up to date with what's 
happening in Video, Hi -Fi, Computers, right 
down to the terms you'll be using in this 
electronic lifestyle. Make it your 1984 Yearbook. 
Available from your newsagent or from ETI 
Booksales, 140 Joynton Avenue, Waterloo 2017. 
Please add $1.75 post and packing when 
ordering. 
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If you wish to attend a university to obtain a 

degree, why not have the Navy to pay your way. 

And offer you a career at the same time. 
The Navy is seeking university entrants in the 

fields of Science, Arts, Mechanical or Electrical 

Engineering to attend the Royal Australian Naval 

College and the new Australian Defence Force 

Academy. 

If you have matriculated or are currently 

undertaking your matriculation, are an Australian 

citizen or eligible to apply for Australian 

citizenship, are under 20 on the 1st January of 

your intended year of entry and are able to meet 

our selection requirements you will be offered 

excellent pay to obtain the degree of your choice 

and qualify as an Officer in the Navy. Taking up 

positions such as Combat Systems Officers, ' 6 

Marine Engineers, Seaman Officers and Supply 

Officers. Commanding men and playing a key 

role in the defence of Australia. 

So, if you want more than a degree maybe the 

Navy can offer you straight sailing into a career. 

Straight sail 

Are you good 



ing through a degree course. 

enough? 

rStudy for a degree and become an Officer in the Navy. 
I Applications are now open, clip this coupon and mail it to: 

Navy Careers Officer 
G.P.O. BoxXYZ 
in your State capital or your nearest Recruiting Centre. 

1 Name 

Address_ 

Postcode 

Birthdate r1% I 

LAuthonsedbY the Dvector General o/Recrwtmg Deportment o/De%nce NCM6B.DPS.123 1 
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The audio giant scores 
10 out of 10. 

System 330 Hí -Fi Component 
System. 

.s - 

4111116. 

A full 35 watts RMS/channel 
power, drives thé system's 
stereo units, delivering life- 1 

._.- 

like sound through 3 -way "=' 
speakers. ,. I I 177>_~ 7_ , 
Servó controNed motor 

i 
with + 
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belt drive assures constant, r ___ 

accurate speed, Cue control 
l 
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on turntable gently lowers ii4 

tonearm into groove, 
preventing possible damage 
to the record or the stylus. . I izrumuiri i ' 

3 Built-in 5 -band graphic . c 

égúalizer enables you to 
custom contour the system's t ,_.9 

sound at 5 critical points 9 
aloñg the audio spectrum by ;,1 \' 
as much as 10dB. 4 .eA/B speaker switching 

ñables you to connect two 
sets`of speakers to your '' 
system and listen to them 
separately or together. 

5 Thé tuner with its 3=segmeñt 
L'ED sigñal strength indicator ' 

lets you know when you're 
receiving a weak or distant . 

station. 

it 

The tenth feature is the price and 
Sanyo has taken care of that too, but 
that's life. 

'Dolby is a registered trademark of Dolby laboratories. 

Two 5 -segment LED VU 
meters oh the cassette deck 
provide precise, easy -to -read 
record levels and help to 
prevent distortion. 

Dolby* noise reduction 
circuit minimises distracting. 
tape hiss and allows you to 
record and playback crisp,; 
dean sound. 

3 -way, 3 speaker systems 
each containing 25cm 
woofer, 10cm midrange and 
a 2.5cm dome tweeter. 

Audio component rack with 
attractive wood -grain finish 
includes record Stórage 
facility. Castors for easy 
mobility, glass door and 
hinged glass turntable dust 
cover. 

SANYO 
7225 
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PAUSE 

NAD 5200 compact disc player 
A well designed 'no -frills' unit with simple controls. An extremely 

good performance with an outstanding ability to track means 

that this player would be suitable in either a home or a 

broadcasting studio. 

IN THE RELATIVELY short period since 
the official release of the first CD players by 
Philips and Sony, there appears to be three 
basic classes of compact disc players emerg- 
ing from Japan and Europe. The first class 
is what may be described as 'first genera- 
tion' machines, typified by the Sony 
CDP 101 or the Technics SL -P8, which 
have an excellent performance supple- 
mented by either standard or optional 
remote control capabilities. 

The second class appears to be the most 
expensive machines, typified by the latest 
Sony CDP 701ES and the Yamaha CDI. 
This class of CD player provides almost 
everything that 'opens and shuts' with a 

price tag to match. 

Louis Challis 

The third class consists of the more basic 
machines; most of them cost a little less 

than their illustrious brothers but do not 
seem to offer any significant reduction in 

audible performance or quality as a result of 
the skimpings or savings in manufacturer's 
costs. 

It should he noted that in the last few 
months most manufacturers of CD players 
have introduced various forms of value 
engineering, such as the development of 
special integrated circuits, to achieve a 

more acceptable and realistic price 
structure. 

Now that shops have adequate numbers 
of players available to sell the public is 

becoming aware that the differences bet- 
ween CD players are not in direct pro- 
portion to their selling price. This will 
ultimately mean that the designers and 
marketing personnel have to offer 'some- 
thing different' to attract the purchaser's 
eye. 

While most of the marketing personnel 
have been pushing fancy automatic pro- 
gramme selections and even special display 
capabilities, a small but growing number of 
manufacturers have realised that what most 
of the public really wants is a 'no -frills' 
machine with the best possible performance 
commensurate with price. 
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The NAD 5200 compact disc player is 
just such a machine and, for a variety of 
practical reasons, the marketing personnel 
at NAD are describing this machine as a 
second generation CD player. 

Features 
The first thing that strikes you about this 
machine is the simplicity of the front panel 
which features a minimum number of con- 
trols. The front panel is finished in satin -soft 
steel grey, offset by attractive white silk- 
screen lettering. The disc loading tray is 
located at the left-hand side at the top with 
the main display function escutcheon 
located immediately to its right. The con- 
trols consist of a power switch on the left 
with an 'open/close' button on the right and 
below the disc loading tray. 

The operational controls consist of seven 
buttons, six of which are relatively small 
and located on the bottom right-hand side 
of the front panel. The first of these controls 
is a pair of 'search' buttons for fast forward 
or fast reverse, similar to the fast forward or 
fast reverse on a tape recorder. However, 
unlike the tape recorder these also offer the 
simultaneous ability to hear the recorded 
signal so that you can find a particular sec- 
tion on the disc. 

A pair of 'skip' buttons allows you to 
index forward or backward with the number 
of tracks jumped corresponding to the num- 
ber of times you touch the button. Thus, if 
you touch it ten times and the disc contains 
ten tracks, the disc will automatically find 
the start of the tenth track. If you press -it 11 
times, it will automatically recycle to track 
number one. 

As we have a test disc with 100 tracks we 
were able to confirm that the function 
works quite happily up to 100 times, and 
will also display the correct track number on 
the display panel above. 
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NAP 5200 COMPACT DISC PLAYER 

Dimensions: 

Weight: 
Price: 
Manufactured: 

Distributor. 

420 mm wide x 86 mm high x 
335 mm deep 
6 kg 
Rrp $969 
In Japan for NAD Electronics, 
London. 
The Falk Electrosound Group, 
28 King St, Rockdale NSW 
2216. (02)597-1111. 
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The other controls are a 'pause' and a 
'reset' button which doubles as a stop but- 
ton so that you can cancel any operational 
instruction. The last control is an elongated 
'play' button which will also close the disc 
loading tray to simplify the use of the unit. 

The display panel uses a dual blue and 
green fluoro-scan display which shows 
DISC IN when the disc is in, READY when 
the disc is ready and displays the track num- 
ber, index number and time in minutes and 
seconds elapsed during the playing of that 
number. The display also shows PLAY if 
the laser tracking element is playing, 
PAUSE if the unit is in the pause mode and 
STOP if you press 'reset'. The DISC IN and 
PLAY displays flash during the loading 
cycle until such time as the control circuitry 
locks in to the correct tracking mode. 

The rear of the unit is relatively simple 
with only a pair of output sockets, a heat - 
'sink and a double insulated power lead 
complying with the latest Australian electri- 
cal wiring standards. 

Circuitry 
Inside the CD player the designers have 
divided the chassis into two main areas. On 
the left-hand side is the CD disc -loading 
well with the laser tracking, demodulating 
and mechanical drive system at the front 
and the power supply at the rear. 

On the right-hand side of the chassis is 
the main electronic circuitry using one large 
motherboard in which there are many large 
scale integrated circuits and four minor 
printed circuit boards, two of which are 
associated with the display circuitry which 
also uses large scale intergrated circuits to 
minimise the circuit complexity. 

Although there are more than a few rib- 
bon cables and wires floating around, most 
of these are required for interconnecting 
other circuit boards. In general terms, this 
unit has a smaller number of internal circuit 
boards than other comparable units which 
we have seen; this is primarily the result of 
the availability of a new generation of spe- 
cially designed large scale integated circuits. 
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Features: 
Compiles Full V7 C - including 
enunis and structure operatiohs 
Produces fast, compact code - 
outperforms all competitors 
Complete I/O library 
Source for libraries included - 
no royalties 
Easy to use - one command 
compiles, assembles and links 
Powerful debugging tool included 
Command line I/O redirection 
FAST floating point 
Locally developed and supported 
Supports ROM -based software 
Includes MACRO assembler, linker 
and librarian 

System Requirements: 
Z80 CPU 
56Kb RAM 
200Kb Disk space 
CP/M 2.2 
or any UNIX system 

Disk formats: 
8" SSSD 
* Kaypro 
* Osborne 
DEC Rainbow 
Others: enquire 
(* $5 surcharge on these formats) 
Pricing: (all prices include tax) 
Compiler - limited support $125 
12 Months full support 125 
Manual only (refundable) 25 
P&P 7 
Cross Compilers - enquire 

Aváilábility: NOW: ó ` 

= (Watch -fo'r'. 8086 ',..version. sótóñ ) 

HI -TECH SOFTWARE 
P.O. Box 777, Eastwood, 2122. Ph. (02) 854-552 



RANGE OF TOTAL HARMONIC DISTORTION 
FOR SIX C.D. PLAYERS OVER THE RANGE 0 to -80 dB. 
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Recorded Level dB 

-70 -60 

MEASURED PERFORMANCE OF NAD MODEL 5200 DISTORTION 

Serial No. 32550034 AT MAXIMUM OUTPUT LEVEL x 0dB 

FREQUENCY RESPONSE 
100Hz IkHz 10kHz 

90.9 dB 2nd 81.7 84.8 
FREQUENCY OUTPUT LEVEL dB 

3rd 80.9 88.0 
4th 90.5 90.4 
5th 90.3 91.3 

out dB 

o1 dB 
Range dB 1.0kHz 0.0 

20Hz -0.2 
40Hz -0.1 T.M.D.% 0.013 0.0081 0.0028 % 
100Hz 0.0 T.H.D.dB -77.7 -81.8 90.9 dB 
200Hz 0.0 
500Hz 0.0 
1.0kHz 0.0 AT INDICATED LEVELS FREQUENCY x IkHz 
5.0kHz -0.0 
7.0kHz .0.1 Level e - 10dB Level = -20dB Level = -50dB Level x -60 dB 

10.0kHz -0.1 
16.0kHz -0.2 2nd - -89.1 - dB 
18.0kHz -0.3 3rd -100.4 -90.4 -43.1 -34.3 dB 

20.0kHz -0.5 4th -98.0 -92.4 dB 
5th -102.1 -90 -50.3 -38.9 dB 

LINEARITY 
T.H.D.(%) 0.0018 0.0061 0.76 2.24 % 

RECORDED LEVEL dB OUTPUT LEVEL dB T.H.D.(dB) -95.0 -84.3 -42.4 -32.5 dB 

0.0 0.0 
-1.0 -1.0 Level v - 70dB Level : -80 dB 
-3.0 -3.0 
-6.0 -6.0 2nd - - dB 
-10.0 -10.0 3rd -22.9 -17.4 dB 
-20.0 -20.0 4th -41.5 - dB 
-30.0 -30.0 5th -34.6 -19.3 dB 
-40.0 -40.0 
-50.0 -50.0 T.H.D.(%) 7.48 17.3 % 

-60.0 -59.8 T.H.D.(dB) -22.6 -15.2 dB 
-70.0 -69.3 
-80.0 -77.9 EMPHASIS 
-90.0 -84.6 

Frequency Recorded Leva Output Level (Left) Output Level (Right) 
SIGNAL TO NOISE RATIO 

92.0dB(Lin) 98.0dB(A) IkHz -0.37dB -0.4 dB -0.4 dB a ithout Emphasis 
With Emphasis 95.0dB(Lin) 101.0dB(A) 5kHz -4.53dB -4.6 

16kHz -9.0408 -9.1 
dB -4.5 dB 
dB -9.0 dB 

CHANNEL SEPERATION 
I.M. DISTRORTION 

FREQUENCY RIGHT INTO LEFT dB LEFT INTO RIGHT dB 
With Test Signals of 19 kHz . 20kHz mixed 1:1 

10011z -89.2 -92.8 
IkHz -92.5 -93.7 INTERMODULATION DISTORTION -81.8 dB 

10kliz -36.2 -82.2 
201.11z -79.3 -75.7 FREQUENCY ACCURACY .O.5Hz for 20kHz test signal 
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Performance compared. Harmonic distortion and linearity performance of the NAD 5200 player compared to the performance range of six CD players we reviewed last year. Whilst the NAD's performance in these two areas is much the same as the players reviewed earlier, Its tracking performance proved definitely superior. 

One of the features which the designers 
claim places this unit in front of many of its 
competitors is the incorporation of a new 
generation of digital -to -analogue decoding 
circuits. They are claimed to produce the 
analogue audio signal with a significant 
reduction in distortion. 

Objective testing 
The objective testing of the NAD 5200 
revealed characteristics which were gener- 
ally extremely good. The frequency re- 
sponse is flat within ±0.3 dB to 18 kHz and 
is only 0.5 dB down at 20 kHz. The line- 
arity is particularly good with flat linearity 
down to -50 dB. However, the transfer 
characteristics, displaying the normal (ex- 
pected) non -linearity at lower signal levels, 
are 0.2 dB high at -60 dB, 2.1 dB high at - 80 dB and 5.4 dB high at -90 dB. These 
non-linearities are unlikely to be audible ex- 
cept on the very lowest signals where, if you 
listened carefully, you might be able to just 
pick the difference in sound quality. 

The distortion characteristics at 0 dB are 
particularly good, bordering on perfect at 
all frequencies other than 100 Hz where the 
distortion is still only 0.013%. At 1 kHz the 
distortion is still extremely good all the way 
down to -50 dB but rises to 2.24% at - 60 dB, a moderately high 7.48% at 
-70 dB and a particularly high value of 
17.3% at -80 dB. This distortion figure at 
the -80 dB level is out of keeping with the 
claims made in the manufacturer's pre- 
release publicity and is the highest value of 
distortion we have yet measured. 

With the available software it is relatively 
hard to measure intermodulation distortion; 
the three current suppliers of testing soft- 
ware do not seem to realise that the 
intermodulation test signals should be 
directed to measure the characteristics of 
the machine at signal levels at least 50 dB 
below 0 VU (or peak recording level). The 
NAD 5200 produces intermodulation dis- 
tortion products that are -81.8 dB relative 
to the recorded signal level which doesn't 
really mean anything in terms of the way the 

equipment operates with real signals. In a 
similar manner, the frequency accuracy of 
the player was found to be ±0.5 Hz of a 
recorded signal when the accuracy was only 
claimed to be ±2 Hz. 

The emphasis and dc -emphasis circuits 
are extremely precise with almost immeas- 
urable deviations from the recorded signal 
levels. The channel separations are excep- 
tionally good to 10 kHz and are better than 
-80 dB in both left and right channels. only 
dropping to -75.7 dB at 20 kHz. The inter - 
modulation distortion characteristics are 
also particularly good and better than we 
would have expected, considering the low 
level distortion measured at -60 dB and 
-80 dB. 

Subjective testing 
The subjective evaluation of the unit 
revealed a performance which is consider- 
ably better than I would have guessed con- 
sidering either the price of the unit or the 
low level distortion figures at -80 dB. 
Undoubtedly, the most outstanding feature 
of this CD player is its ability to track and, 
more significantly, to play sample discs 
which are clearly labelled 'Not Playable'. 
The sample discs, given to us by Phonogram 
and Polygram, feature centre holes with an 
eccentricity of 1 mm which is beyond the 
tracking capabilities of other CD players. 
One of these discs in particular has been 
rejected by other machines which simply 
will not play it. 

This feature has been carefully checked 
on every CD player we have reviewed, and 
also on a couple of others which were lent to 
us for evaluation. The NAD 5200 either 
immediately played these faulty discs or in 
some cases played them after three or more 
attempts. On the occasions when the 
NAD 5200 could not immediately play 
them it would churn around for a little 
longer than normal and latch into a tracking 
mode so that the disc could be played. 

When Arthur Muldoon, the distributor's 
Sales Manager, had described the advanced 
tracking features of this particular machine 

Measured square wave response using bands 37 and 38 on the Sony test disc, Type 3. 

S 

100 Hz 

OUND REVIEW 

I was sceptical. However, the evaluation 
procedures that I carried out fully con- 
firmed his statements. 

The next feaure that I liked in this 
machine is the ergonomic advantages that it 
achieves as a result of simplified controls. 
Most CD players give the impression that 
either the user requires a university degree 
or is a child younger than 12 years old 
(whom 1 have found capable of mastering 
new equipment faster than their parents). 
However, the NAD 5200 is just right for 
any age group to operate. 

I evaluated the NAD 5200 in my bed- 
room and in my living room. and my 
younger son assisted with his own subjective 
evaluation in his room as well. While I was 
playing classical records and light pop 
music, my son's involvement was in the field 
of rock and pop and, in particular, the 
unplayable sample discs that we had never 
heard before (because the other players that 
we have reviewed would not track them). 

Two of the faulty discs, 'Communique' by 
Dire Straits (Vertigo 800 052-2) and 'Oxy- 
gene' by Jean -Michel Jarre (Dreyfus FDM 
CD77000), not only proved the merits of 
the CD player but highlighted the extent to 
which this particular CD player can be used 
with modest amplifiers (twin 40 watt) and 
small high quality loudspeakers such as the 
B&W 110 or Technics SBX-100. With loud- 
speakers like these the unit still achieves 
what is unquestionably an exciting aural 
response in a small room. 

Conclusions 
My overall impressions of this unit are that 
the majority of the manufacturer's claims 
have been fully substantiated. The most 
important claim of superior trackabitity is 
achieved to a degree that I would not have 
guessed possible. 

The only limitation that I could detect or 
measure in the performance of this unit was 
the low level distortion. However, during 
my subjective evaluation I could not readily 
detect the difference when carrying out 
comparisions with other machines whose 
linearity and distortion at these extremely 
low levels are amongst the best we have 
measured. 

This machine is particularly well designed 
and with a recommended retail price of 
$969 this unit should be equally suitable in 
either a home or a broadcasting studio. 

Absolute copyright in this review and accompa- 
nying measurements Is owned by Electronics 
Today International. Under no circumstances 
may any review or part thereof be reprinted or 
Incorporated In any reprint or used In any 
advertising or promotion without the express 
written agreement of the Managing Editor. 
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VERTEX SLASHES LEAD TIMES ON S'/4" 70 MBYTE WINCHESTERS. 

Consolidating their leadership in the delivery of predictably high quality, mass 
storage *drives Vertex Peripherals are confidently ramping up their production to 
meet international market demands. 

Australia continues to be treated favourably and high priority is given to requests 
for urgent deliveries. 

Technically, Vertex is not standing still either. In addition to quoting better than 
30 msecs average track access time they indicate that by the end of 1984 even 
higher performance will be easily achieved. 

MINISCRIBE/WESTERN DIGITAL COMBO OFFERS 10 MBYTE WINCHESTER IN 

PERSONAL COMPUTING PRICE BRACKET. 

By combining Miniscribe's 3012 half -height 51/4" Winchester and WDC'S WD1002-05 
controller OEM'S can, with minimal host interfacing, produce a high performance 
mass storage unit. 

Although Z80 type machines are the main targets units using other popular 
micros will also benefit. 

3 INCH FLOPPY DRIVES BEING SHIPPED IN VOLUME. 

Answering the call for more compact, power efficient and economical data storage 
Chinon have geared up to mass produce the industry standard 3" Floppy disk drive. 

Designers familiar with the 51/4" Shugart interface, will be completely at home with 
the matching pinout of the CF301. 

Power drain is minimised and uniform performance is assured by microprocessor 
control. 
Pricing for the CF301 is expected to be very attractive to add-on builders tapping 
the lucrative, personal computer enhancement market. 

daneva australia pty ltd 
66 Bay Rd, Sandringham, Vic. 3191 
P.O. Box 114. Sandringham. Vic. 3191 

Telephone 598-5622. Telex: AA344 39 

Sydney: E&M Electronics (02) 51.5880 
Adelaide: DC Electronics (08) 223-6946 
Brisbane: Baltec (07) 369-5900 

daneva 



Computing Today 

LISA & LOTUS LICK 
THE LOT IN LUNGE FOR 

LINE HONOURS 
plistic to be useful - a rare 
achievement. Zardax has been 
on -sale in the US for a while 
now, to enthusiastic acceptance 
from press and users alike. For 

1 this achievement, QId-based 
Computer Solutions won the 
Australian software commen- 

m. dation. 
The awards were presented by 

the Hon. George Paciullo, MP, 
NSW Minister for Small Busi- 
ness and Technology (at the 
time). 

The computers that made the 
short-list, for the record, were: 
Apple Lisa (US), Bytec Hype- 
rion (Canada), Canon AS -100 
(Japan), Sharp PC -5000 (Japan), 
Texas Instruments Professional 
(US), plus the Tandy 100, NEC 
PC -8201A and Olivetti (M10)- 
all three being versions of the 
same machine, made by Kyocera Your Computer magazine's awards for Personal Computer of the Year and Software in Japan. Only Lotus 1-2-3 made 

Product of the Year gave industry pundits and punters a run for their money amid mild it to the software shortlist. 
speculation and nervous expectation at the end of March. 

Lisa laid a luminous lineup of 
US, Canadian and Japanese 
competitors for a clear win, oust- 
ing even the new generation of 
briefcase portables. It won 
because it met the award criteria 
of technical excellence in design, 
engineering and features, and 
contribution to the state of the 
art, along with ergonomic design 
in both hardware and software, 
user support and documenta- 
tion, value for money and per- 
formance. The judges' decision 
was unanimous. 

Lotus 1-2-3 stood alone as the 
one finalist in the inaugural Soft- 
ware Product of the Year 
Award. 

In the words of Your Comput- 
er's consulting editor, Les Bell, 
"It is the ability to perform tasks 
originally thought impossible, 
and the fascination of continu- 
ally discovering new and produc- 
tive ways to do things, that are 
the marks of a truly excellent 
software package. That, quite 
simply, is why Lotus 1-2-3 is the 

Software Product of the Year." 
Special commendations for 

Australian Hardware and Aus- 
tralian Software were given to 
the Microbee personal computer 
and the Zardax word processor 
respectively. 

The Microbee has enjoyed tre- 
mendous success not only in 
Australia, but overseas as well. 
Over its very short lifetime, the 
'Bee has been continually dev- 
eloped, all the while offering 
value for money and good per- 
formance. In recognition of the 
continued development of the 
'Bee to its current sophisticated 
level, as well as for continuing to 
offer good value for money and 
unparalleled success in the 
domestic and export markets, 
the judges awarded Applied 
Technology the Australian hard- 
ware commendation. 

Zardax is a wholly Australian 
developed and marketed word- 
processing package. It seems 
most people agree it is neither 
too difficult to use, nor too sim- 

r 
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Educational 
LEARNING CAN BEE' FUN 
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Now the full series 
by John Grimley in 
one value package 
containing 6 cassette 
tapes (or I diskette). 
Utilizing well known 
games such as 

ri., 4-501. 'Donkey Kong', 'Frog 
Hop', and 'Rescue' 
you can enjoy the 

game and learn at ne same time. 
Cassette Library Pack 549.95 
Diskette Library Pack $39.95 
MILLIKAN'S EXPERIMENT 
Now you can deduce the charge of an electron. 
Graphic demonstration and tutorial for Year 11 

and 12 physics students. 
Cassette 514.95 Diskette 519.95 
WORD ADVENTURE 
Follow the path and answer the synonym, 
antonym, homonym or correct the spelling, or 
the serpent will destroy you. 
Cassette 514.95 Diskette 519.95 
GEOGRABEE 

The whole family 
will enjoy trying to 
beat the clock whilst 
identifying oceans, 
countries and 
continents, on the 
excellently drawn 
maps. Ideal for 
school work. 

Cassette 514.95 Diskette 519.95 
KEPLER'S LAW 
A simulation of planetary orbits enabling 
students to analyse Periods, Elipses and Areas. 
Cassette 514.95 Diskette 519.95 
WORK -A -BEE 
This program actually helps you write your own 
educational software. Ideal for teachers. 
Cassette 519.95 Diskette $19.95 

Games 
VIPER 
A highly addictive game. You must destroy the 
rabbits before they reach plague proportions but 
each time you catch a rabbit your tail grows. 
Cassette 514.95 ' Diskette 519.95 
FROG HOP 
A most graphic variation of the popular arcade 
game. You must hop across a busy street (watch 
out for the trucks ...) and across a crocodile 
infested stream before your frogs are safely 
home. Guaranteed to appeal to all ages. 

.Cassette $14.95 Diskette 519.95 
SWORD QUEST 
Just like the 'Dungeons and Dragons' series. 
Select your characters level of armour, weapons, 
strength and skill. Explore in search of treasure 
and the Great Sword, and battle with the 
dungeon's creatures. 
Cassette 514.95 Diskette $19.95 

BEE MONOPOLY 
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Now a full graphic 
version of the old 
family game of the 
same name. The 
entire botrd, players, 
Community Chest 
and Chance cards are 
displayed as required 
in this fast moving 
game. Full details of 

land ownership and finances. Superb graphics 
and sound effects. (Requires 32K). 
Cassette 514.95 Diskette $19.95 
DEFENDER 
High speed, high resolution, high flying space 
arcade style game, guaranteed to keep you glued 
to your seat while you rescue the human race 
from alien invaders. 
Cassette 514.95 Diskette $19.95 
CHESS 

Try beating the 
computer at Chess. 
There are 6 levels of 
difficulty and a 'help' 
feature for the 
computer to make 
the next best move 
for you. 

Cassette 514.95 Diskette 519.95 
MICROSPACE INVADERS '84 
New Update of one of the original microbee 
games. Now with full colour and joystick 
option. Sound and speed controls. Turn your 
microbee into a home arcade machine. 
Cassette 514.95 Diskette 519.95 
ROBOTMAN '84 ' 

Now one of the most popular games ever 
written for the microbee, has been rewritten 
with new twists, a joystick and colour option. 
Cassette 514.95 Diskette $19.95 
CANNIBALS AND MISSIONARIES 
Take the cannibals and missionaries across the 
river but make sure there are not too many 
cannibals or .... GULP! 
Cassette $14.95 Diskette 519.95 
EYE OF MIN 32K ONLY 
The flash of light in the darkness is the Eye of 
Min Gem and you try to capture it - careful! 
Cassette 514.95 Diskette $19.95 
YAHTZE 
Add this well known dice game to your 
microbee. Two versions available on each 
cassette. A great family game! 
Cassette $14.95 Diskette 519.95 

Utility 
MICROBEE PASCAL In ROM 
A good step into a new language. It incorporates 
an editor, a p -code single pass compiler and a 
p -code interpreter. 559.50 
OZ -LOGO In ROM 
A remarkable graphics language enabling your 
microbee to have outstanding graphics 
capabilities. 549.50 

TUTORIAL: 
Touch Typing Tutor 
and Basic Tricks. 
The microbee is an 
ideal educational 
computer 
recommended by 
educational 
authorities across 
Australia. This 
package enables you 

to learn to touch type using the Pitman touch 
typing method. For those who want to master 
Microworld Basic there is a series of hints and 
suggested subroutines arranged in a most 
effective menu driven style. 
Cassette 514.95 Diskette $19.95 
PCG TUTORIAL 
Opens up the 'mysteries' of microbee's 
programmable character generator to help you 
to design your own graphics. 
C'tssette $14.95 Diskette $19.95 
FORTH In ROM 
Now microbee owners can use the powerful 
FORTH applications oriented program 
language. 549.50 
SUPER DISASSEMBLER 
This takes a machine code and translates it into 
Z80 standard mnemonics to utilise routines in 
other machine code programs. 
Cassette $14.95 Diskette $19.95 
SKETCH PAD 
Allows you to draw anything you might desire 
on the Bee. Circles, polygons and boxes etc. An 
excellent program. 
Cassette 514.95 Diskette 519.95 
MORSE CODE TUTOR 
Now you can learn the code that you thought 
was only the domain of thé dedicated radio 
Ham. Cassette 514.95 Diskette 519.95 

Business 
GENERAL LEDGER 
An excellent book-keeping program to keep your 
home or small business finances in order. Easy 
to use on 16 and 32K microbees. 
Cassette 514.95 Diskette 519.95 
BUSY CALC 
Fed up with constantly having to erase errors 
from your spread sheet? Busy Cale will help 
solve all your problems. Some commands are: 
Average, Sum, Compute, Format, Recalculate 
and Load and Save to cassette. 
Cassette 514.95 Diskette 519.95 
DATA BASE 

The ideal system for 
keeping lists of all 
those things you wish 
to recall during the 
year. Ideal for 
demonstrating Data 
Base concepts. 

Cassette 514.95 Diskette 514.95 



PRINTERS: microbee MB -80 DOT MATRIX 
printer. Fully supported by WORDBEE and 
WORDSTAR on the microbee systems. With 
full 80cps operation and normal 80 characters 
or 160 in condensed mode ibis is the ideal 
home office general purpose printer. Accepts 
both continuous and cut sheet stationery. 
Available in both serial RS232 and parallel 
versions. Parallel 5399.00 Serial 5449 
Spare Ribbons 59.75 

MONITORS: 
New release high 
quality monitors 
manufactured 
specially for the 
microbee by 
Mitsubishi. 

Features high band 
width stabilised display. Screen is 

anti -glare with ergonomically 
.designed 10 degree tilt for 
optimum viewing. Available 
now in GREEN or AMBER 
phosphors. 
Green $229.00 Amber 5249.00 

ROBOT ARM 
A quality precision 
Robot Arm capable of 
being programmed to 
perform a wide range of 
ROBOTICS for practical 
and experimental 
purposes. P.O.A. 

EXPERIMENTER 
BOARD: As reviewed in 
ETI January 1984, this 
board has been designed for 
those microbee owners who 
aren't afraid to wield a 
soldering iron. Includes full ° , , ..- , 
address and data buffers, il'um toin 
decoding for 16 ports, 
Z80A PIO and on board 
regulators for +5V, + I2V 
and -12V supplies. 
Generous general 
purpose PCB area 569.50 

BEEMODEM: 
Telecom Approved 
to connect your 
microbee to other 
computers using 

the telephone lines. Your BEEMODEM will 
convert your microbee into a complete home 
terminal that can become your'information 
window to the world!!! BEEMODEM operates 
at 300 BAUD CCITT standards. 5149.50 

BEETHOVEN: Now a 3 voice music 
synthesiser for your microbee! Supplied with 
support software including BEECOMPOSER 
which is effectively a full graphic MUSIC 
WORDPROCESSOR to create your own 
music as you go. .. 599.00 

7v 

BEETALKER: Give your microbee a voice. 
Experiment with state of the art speech 
synthesis. This simple device plugs into the 
port on the microbee and, with powerful text 
to speech software supplied you will be amazed 
at how easy it is .... 599.00 

microbee computer centres 
I Pattison Ave, 
Waitara 2077. 
Phone (021 487 2711 
729 Glenferrie Rd, 
Hawthorn 3122. 
Phone (031 819 5288 
141 Stirling Highway, 
Nedlands, Perth. 
Phone (09) 386 8250 
Cooleman Court, 
Weston A.C.T. 2611. 
Phone (0621 88 6384 
151 Unley Road, Unley. 
S.A. 5061. (081 272 1384 
455 Logan Road, 
Stones Corner, 
Qld 4120 
Koala Crescent, 
West Gosford 2250. 
(0431 24 2711 

Authorised Dealers in:- 
NSW: Carlingford, 
Coifs Harbour. Concord, 
Hurstville. Lismore, 
Sydney. Waterloo, 
Wauchope 
VICTORIA: 
Glen Waverley, 
Melbourne. 
QUEENSLAND: 
Aitkenvale, Cairns, 
Milton. 
SOUTH AUSTRALIA: 
Adelaide, Edwardstown, 
Port Lincoln. 
WESTERN 

AUSTRALIA: 
Mount Tom Price. 
TASMANM: 
Launceston 
ACT: 
Belconnen, Weston. 
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¡HANDBOOKS AND 
MANUALS 

Z80 Handbook 59.95 
Nat Wadsworth 

Microsoft Basic Interpreter (CP/M-80) , . 524.95 
Inside CP/M A Guide for Users and .... 541.95 

Programmers - David E. Cortesi 
Microworld Z80 Editor/Assembler 55.00 

Instruction Manual 
Microbee IC Integrated Computer 55.00 
Wordbee User's Manual 55.00 
Microworld 16K BASIC User's Manual 514.95 
Introduction to Microbee 514.95 

1st 100 Programs) 
M. Duckworth & M. Davidson 

Microbee Disk System Manual 
Microsoft Mini. lan Manual 524.95 

10,1 41.1 
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"Air 

Shops and Dealers 
Australia wide 

519.95 

)) bonHctrnrd 
welcome here 

DIRECT ORDERS. 
PHONE (02) 487 2711 
TELEX AA72767 

APPLIED 
TECHNOLOGY 
RETAIL PTY LTD 

rrucrobee 



EIGHT -PORT ETHERNET TRANSCEIVER 
Time Office Computers has 

released a multiport trans- 
ceiver, a compact, self- 
contained unit which allows up 
to eight devices to be attached to 
an Ethernet cable via a single 
tap which can normally support 
only a single device. 

Devices are attached to the 
multiport transceiver by stand- 
ard four -pair shielded cables 
which may be up to 50 metres 
long. The transceiver uses Emit- 
ter Couple Logic (ECL) to imp- 
lement the Ethernet version 2.0 
specification. 

The transceiver has been 
developed in Australia by the 
Research Department pf Time 
Office Comptuers and is manu- 
factured by them in Artarmon 
NSW. 

A multiport transceiver allows 
system network designers to 
connect a large number of dev- 
ices to the Ethernet cable in a 

small area without having to coil 
up excessive lengths of cable, as 

is normally required to maintain 
the 2.5 metre separation 
between tapping points. 

The multiport transceiver can 
be used without any coaxial 
cable as a small LAN of up to 
eight devices, using the 
CSMA/CD protocols. 

For further information con- 
tact Steve Lockett, Marketing 
Manager on (02)437-4355. 

r 
r 
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XENIX FOR NS16032 
n a joint statement, Microsoft 

I Corporation and National 
Semiconductor Inc. announced 
that the Xenix Operating Sys- 

tem will soon he available for 
National Semiconductor's new 
NS16032 microprocessor. 

Xenix is Microsoft's licensed 
version of AT & T's Unix oper- 
ating System specifically des- 

igned for the microcomputer 
market place to provide multi- 
user, multi -tasking capability. 

"Xenix on the NS16032 is a 

super set of existing microproc- 
essor versions of Xenix and will 
provide such features and virtual 
memory support. The large base 
of existing application software 
on Xenix will not be opened up 
to the NS16032," said John 
Ulett, Xcnix Product Manager 
at Microsoft. 

For further information con- 
tact Microsoft Pty Ltd, P.O. Box 
98, Terrey Hills NSW 2064 

(02)450-2522. 

SANYO DATA/CASSETTE RECORDER 

Sanyo 
say that they will help 

you save money with a com- 
pact cassette recorder that 
doubles for a computer data 
storage. The DR -I01 cassette 
recorder is a computer data 
recorder and loader which is 

said to he compatible with all 
types of preprogrammed 
cassettes. 

This convenient unit hooks up 
to a personal computer to record 
data onto a cassette, or load pro- 
grams from a cassette. The 
unit's independent fast forward 
circuitry allows location of pro- 
grams even when the computer 
stops the tape. and 'cue' and 
'review' functions plus a tape 
counter simplify location of 
programs. 

Signals can be monitored 
through the built-in speaker on 
the top of the DR 101 to allow 

audible verification of pro- 
grams. A convenient control 
switch allows all types of prepro- 
grammed tapes to be loaded into 
a computer. Setting volume is 

not required when loading the 
unit in 'Data' mode. A two- 
colour LED indicator allows you 
to monitor the 'Load' and 'Save' 
modes of the unit. For added 
convenience, the DR 101 is 

remote controlled from the 
computer. 

Sanyo's DR 101 can also be 

used as a regular tape recorder 
for audio tapes, and a simple -to - 
operate 'Recorder/Data' switch 
changes the unit from Data 
Recorder to Tape Recorder. 

Features of the tape recorder 
in audio mode include pause 
control for easier editing. and a 

built-in condcnsor microphone 
to allow recording at any time. 

Automatic Level Control 
assures accurate recording lev- 
els, and the Auto -Stop mech- 
anism at the end of the tape in 
'Play' and 'Record' modes 
reduces wear on tapes and 
mechanism. 

The unit also has a convenient 
three-way power supply: dc 6 V 
(4 size 'C' batteries), ac 

120/210/240 V or car battery 
(optional adaptor) 12 V. 

The DR 101 from Sanyo 
comes complete with a C-12 
blank tape and ac power cord. 
and is availblc from electrical 
retailers, department stores, 
selected audio and computer 
specialists for around $89-$95. 

For further information con- 
tact Mr Wally Fabiszcwski, 
Sanyo Australia Pty Ltd, IS 

Mars Rd, Lane Cove NSW 2066. 
(02)428-0822. 

LOW COST 
PC PRINTER 

igma Data Corporation has 

announced the release in 

Australia of the new Qume Let- 
terPro 20 daisywheel printer. 

Making the announcement, 
Mr Faktor, Sigma's Managing 
Director, stated, "This printer 
has been specifically designed by 

Qume to provide small busi- 
nesses with affordable profes- 
sional -quality word processing." 

'Plug compatible with most 
popular desktop computers, the 

LetterPro 20 will enable per- 
sonal computer owners to easily 
and inexpensively upgrade from 
dot-matrix to letter -quality 
printing," he said. 

The LetterPro prints at a 

speed of 20 characters per sec- 

ond and Interface options com- 
prise Centronics parallel, RS232 
Serial, and Qume Sprint 3. 

Available accessories include a 

letter guide and a bidirectional 
forms tractor feed. 

The same 96 character print- 
wheels as used in Qume's broad 
range of Sprint series printers 
are also used with the LetterPro 
20. More than 1(0 different 
typestyles are available, includ- 
ing many special character sets 

for professional and academic 
applications. Typestyles closely 
matching the most popular type- 
writer faces and true propor- 
tional spacing are also available. 

Many of the design features 
found in the Qume Sprint II Plus 

family are also included in the 
LetterPro 20: the carriage 
design is the same; both use the 
easy -loading Qumc Multistrikc 
it and III ribbons; both support 
commanded bidirectional print- 
ing in 10. 12. 15 pitch and WPS. 

In addition to the features 
mentioned above, the LetterPro 
has a tested reliability rating of 
2000 hours without a single 
repair. the company claims. 

Sigma Data Corporation is the 
authorised Australian distribu- 
tor for Qume Corporation. The 
full range of Qume printer and 
terminal products are available 
through Sigma's Personal Com- 
puter Division and are fully 
supported by Sigma's technical 
team. 

The quantity price is $896. 

For further information, 
please contact Dinah Lansley, 
Sigma Data Corporation, 157 

Walker Street, North Sydney 
NSW 2060. 102)336-3777. 
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Computing Today NEWS 
COMMODORE'S DUAL DISK DRIVE UNIT 

The Commodore 8250 LP 
(low profile) dual disk drive 

unit, now in Australia, contains 
its own microprocessor, 4K of 
buffer RAM and ROM -based 
disk operating system. This 
enables it to operate without 
using up RAM from the parent 
computer. 

The model takes 51/4 inch 
disks, has double -sided drives 
and gives a total formatted 
capacity of 2.12 M. It supports 
relative record files and when 
copying data from one diskette 
to another does so without copy- 
ing unused space. It is claimed 
to have improved error recovery 
and has the ability to append to 
sequential files. 

For further information con- 
tact Mr David Harvey, Commo- 
dore Business Machines, 5 Orion 
Rd, Lane Cove NSW 2066. 
(02)427-4888. 

LITTLE FUTURE FOR HOME MICRO 
SOFTWARE 

There is little future for per- 
sonal microcomputer soft- 

ware in the home, other than for 
games, according to a 272 -page 
report from International 
Resource Development Inc, an 
independent market research 
firm in the US. 

Non -game home software, 
which includes programs for 
income taxes, investments, 
budgeting and continuing educ- 
ation, is' expected to make up 
only I% or less of the annual 
micro software market over the 
next ten years. Games wili con- 
stitute between 25% and 30% of 
the total. 

According to IRD, the differ- 
ence is that games have almost 
universal appeal while other 
personal software is sought after 
primarily by higher -income, bet- 
ter -educated buyers, a much 
smaller segment. And while 
games are purchased on a repeat 
basis, income tax or investment 
packages tend to be one-time 
expenditure. 

However, IRD says that per- 
sonal software will have an influ- 
ence on the micro market that 
far exceeds its dollars value; it 
could be the clincher that per- 
suades prospective purchasers to 
go with a home computer 
instead of a video game unit. 

In the future there are likely 
to be overall declines in the unit 
shipment and dollar volume 
growth rates of the micro soft- 
ware, according to the report. 
These will be caused by the inte- 
gration of existing package func- 
tions into more comprehensive 
programs (reducing unit ship- 
ments and average software 
expenditures per micro) and by 
user-friendly operating systems 
allowing users to perform a wide 
range of processing tasks for 
which they would previously 
have had to make additional 
software purchases. 

IRD claims that the net result 
will be that the total package 
market will experience a slow- 

down of growth relative to the 
expansion of the micro hard- 
ware base. Even so, the market 
is expected to increase at a rate 
of about 25% annually. 

The report predicts that the 
software developer's task over 
the next few years will become 
increasingly one of developing 
larger and more complex pro- 
grams with more user-friendly 
operating modes. While there 
will clearly remain a place for 
the discrete specialized package, 
says IRD, the micro software 
industry is likely to follow dev- 
elopments in hardware - more 
powerful mechanisms in a 
smaller and cheaper 'box', 

ENHANCED 
MOUSE CAN 
DOODLE 

The Microsoft Mouse, 
launched late last year for 

the IBM personal computer, has 
been upgraded to allow use with 
Lotus 1-2-3, Multiplan. Word - 
star and Visicalc software. 
These applications join Micro- 
soft's Word. word processing 
package which was the first 
Mouse -based application pro- 
gram to he released. 

The Mouse is to remain at the 
same price of $295, with the 
enhanced capabilities and the 
addition of a picture creating 
program called Doodle. 

The Microsoft Mouse is used 
to quickly move or reposition a 

cursor on the screen. When the 
user moves the Mouse across a 

Flat surface, such as a desk, the 
cursor will track across the 
screen. No special prepared sur- 
face is required. Two buttons 
arc provided to select decision 
alternatives or commands from 
the screen. 

A disk is provided with the 
Mouse that contains three appli- 
cation programs designed to 
train the user in operating the 
Mouse. 

For those users who already 
have a Microsoft Mouse an up- 
date policy is available from 
Microsoft to allow them to 
enjoy all the enhanced features 
for a charge of $10.00. 

Those users wishing to update 
their Mouse can call Microsoft 
on (02)450-2522 and ask Phil 
Jones for a return authorisation 
number. The user then only has 
to mail the disk to Microsoft for 
upgrading. Write to Microsoft 
Pty Ltd, PO Box 98, 'ferry Hills 
NSW 2064. 

8086/8088 CROSS ASSEMBLER 
The A81188 cross assembler 

runs on the DEC PDP-II 
series of computers and 
produces object code suitable 
for the Intel 8086/8088 
microcomputer. 

The assembler will run on a 

range of DEC operating systems 
including RT-II. RSX-IIM. 
RSTS/E and VAX VMS. The 
assembler is written in I'I)P-II 

assembler and can assemble 
code at the rate of 5011 lines per 
minute. 

Special directives are included 
to allow assembly with out gen- 
eration of object code for mixed 
RAM/PROM systems. The last 
turnaround of the edit. assemble 
and execute phases make this 
assembler a highly productive 
tool in the development of 

micro computer based 
equipment. 

The object file produced is a 
hex ASCII file of 16 bytes rec- 
ords ready for transmission to a 
prom blaster or emulator 
system. 

Further information can be 
obtained from Mimaka Pty Ltd. 
57 Tryon Rd. Lindfield NSW 
2070. (021467-2629. 
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Like the discovery of fire, Xidex Precision Flexible Disks 

herald a new era for civilization. 

They are the most advanced and durable disks technology 

has produced and far exceed all known industry standards 

world-wide. Even the disk jacket is 33% thicker than the 

industry standard for greater protection from contaminants, 

and extended handling. 

Xidex 51/4" disks carry a 10 -year warranty. They are 

guaranteed 100% error -free and 100% precision made. 

Jaycar is proud to announce that we have been appointed 

distributors of the incredible 'XIDEX' range of computer 

mass storage media. 

The decision to stock Xidex is in keeping with Jaycar's 

philosophy of keeping only prime quality products where 

possible. What other floppy carries a 10 YEAR WARRANTY 

and 100% error -free guarantee?? 

You can buy a floppy for up to S2.00 less than the Xidex - 

but do you REALLY save? What is your time worth if you 

waste hours because of disk errors due to dud floppies? 

Cat. XC-4770 

a. I 1-9 Disks - $5.95 each 
Box of 10 $55.00 

(PICTURE OF OUR MANAGING DIRECTOR 

HOLDING XIDEX FLOPPY) 

SAVE $100 
SUPER 80/AMUST DP80 

err 
A6p0 

`. xtf 

- NORMALLY 5499 SAVE 5100 

NOW $399 

MASSIVE SCOOP PURCHASE has enabled us to 
bring you a quality 80 CPS Matrix Printer at our 
lowest price ever! 
We expect these to sell FAST so get in EARLY to 
avoid disappointment! 

Your "Super 80" printer will enable you to print Iwte.. r.porq 
p.pwn brwr.i.d piavow etc and Importantly for the pro- 
grammer Hard copy of progn m uia g. 
Operating under software control from any general purpose 
micro -computer the Super 80 features 13 dlfS..n print ryp.. 
Including emphasized (LETTER QUALITY). eidtr.<amal print 
&nth.. ensures .rnoorh qdw op.rmtio 
228 ASCII CHARACTERS, HANDLES 4" to 10" 
PAPER - STANDARD CENTRONICS INTERFACE 

Cat XP -4600 

COMPUTER CASSETTES 
Exceptionally good quality, leaderless blank cassettes in the 

10 up $1.10 

10 up 51.20 

10 up 51.40 

051 
SI "CENTRONICS" 

PRINTER 

At last a ready -built cable ( 1 metre long) which 
enables you to plug your MlcroBee straight Into a 
Centronics -type printer! 
Cable assembly includes interface electronics (74- 
LS123) In the rear of the Centronics plug. A Cannon 
'D' plug is at the other end. 
Cat. XP -4650 

$49.95 

NEW!!! 
Low Cost DATA 

CASSETTE Player 
- Mains or battery operated 
- Special Instructions for loading Instructions into computer 

Tape counter A MUST! 
Works as audio recorder/player as well 

- Inbuilt condenser microphone 
- LEO recording indicator! 
Cat XC4905 

o 

STAGGERING 
VALUE!! 

ONLY 
> . $39.95 
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FLOPPY DISK 
STORAGE CASE 

ETI 644A See ETI 
Jan .831' 

DIRECT CONNECT 
MODEM 

Ref ETI October 1982 

Two models (1 Short form which contains ALL PCB components 
as specified by Eli (BEVVAIziEn The genuine ETI PCB with 
plated-thru holes. solder mask and component overlay is 
supplied We also supply at NO EXTRA CHARGE a full set of 
quality IC sockets A must with plated-thru PCB- remember this 
when rllaking compalsons 
Gl Full let Includes : all of the above plus 12V plug -pack case, 
switch and LED bezel and Cannon DB-25 RS -232 connector. 
Makes a complete stand-alone modem Capable of a range ci 
Answer/Originate operating modes Selectable Baud rate 
Software controlled Uses new patented technique More 
reliable and faster than most acoustic modems 
Arlec transformer as used in this project only $22.00 

NEW MODEL 
SHORTFORM KIT COMPLETE KIT 

Cat KE-1600 Cat KE-4601 

ONLY $169 ONLY $199 

JOYSTICKS 
These quality units are the self Centering type with heavy 
duty suction cups which definitely keeps it to place. It has silver plated switch contacts, a pistol grip and Is super responsive. 

Cat. XA-5830 without plug 

$19.50 
Cat. XA-5610 suit MicroBee 

$29.50 

Fantastic price breakthrough. A must for serious P.C. 
users. Will take up to 50 x 51/4" floppies in sets of 10. 
Compartments lift up and lock in place for easy 
identification of disk files. ABS resin case. Dimensions: 
400mm long 180mm wide by 170mm high. Translucent 
plastic lid. Duality! 
Cat. XC-4780 

NEW! 
SPEAKER/EQUIPMENT 
CASINET FITTINGS 
Jaycar has expanded Its range of hardware for 
road cabinets, speaker and other equipment 
enclosures. 
HEAVY DUTY STRAP HANDLES 

Overall length 250mm. Will lift a maximum weight of 
50kgs! Ideal for speakers, amps, etc. English made. 
Cat HS -8020 

ONLY $5.95 

PLASTIC LOCKING CORNER 
PIECE 

Heavy duty plastic moulded corner fitting featuring 
male/female inserts. These are designed to fit together 
so that pieces of equipment (the same size) can stack 
up and lock together. Ideal for speaker boxes. 
Cat HM -3826 

ONLY $1.75 ea 10 up $1.55 ea 

Jaycar 

111111 

n rV r 

TILT -BASE FOR MONITORS 
Now you can mount your monitor on a swivel/tilt 
base to maximise the viewing angle (and reduce 
glare) of your computer monitor. 
Until now tilt bases were expensive or only fitted to 
expensive monitors. Now you can have one in your 
home for under $301!! 
Cat. XM-4540 

HEAVY DUTY BAR HANDLES 
Very robust design where strength coupled with an 
airtight design is desirable. As used in"Marshall" amps. 
Cutout hole size 119 x 221 mm. 
Cat. HS -8010 

$11.95 10 up $10.95 ea 

PLASTIC FOOT 
Moulded in tough yet resilient plastic. Enables you to 
slide heavy equipment across most floors without 
damaging the floor. 37mm diameter, one screw fixing. 
Cat HP -0830 

1-9 10 or more 

600 55C 

METAL CORNER FITTING 
Similar to HM -3826 except that it is made out of pressed 
steel nickel plated. As used on roadcases,vinyl covered 
amps, speakers etc. Will take massive punishment! 
Cat HM -3822 (Not illustrated) 

ONLY $1 .75 ea 10 up $1.55 ea 

I ncorporati ng 

ELECTRONIC AGENCIES 
SYDNEY SHOWROOMS 

117 YORK STREET - PHONE: 102) 264 6688 and t021 267 1614 

CARLINGFORD TELEX: 72293 
Cnr CARL 1NGFORD & PENNANT HILLS ROAD - PHONE: 1021 872 4444 
CONCORD 
115- 117 PARRAMATTA ROAD - PHONE: 1021 745 3077 

HU RSTV ILLE 121 FOREST ROAD PHONE: 10215707000 

/ 
PLEASE NOTE! Concord Store open all day Saturday (Not other stores). 

NUMBER 1 FOR KITS 

I' 
SON OF CHEAP VIDEO 

This sequel to The Cheap Video Cookbook provides a 
complete video display system which you can build for as 
little as 57. Likewise. transparency display Can be created 
for under 51 by using a video circuit called "The Snuffler" which is Completely described in Chapter 2. This book 
makes cheap video even cheaper! 
224 Pages. 59, x 8'n, soft 
Cat. EIS -0604 $1 5.95 

POST AND PACKING CHARGES 
S5 - 59.99 (51.50) 010 - 524.99 153.201 
525 - 519.99 154.501 550 - 599.99 156.501 
5100 - 5198 158.001 Over 5199 15 101 

"Free INSURANCE for Road & Registered Post over 0200" 
All heavy or bulky items lover 20kg. I sent Comet Road Freight 512.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD Pe HURSTVILLE 

Mon - Fri 9am - 5.30pm: Sat - 9am - 12pm: Thurs night 8.30pn (Not ConCOrd) 
SHOP HOURS SYDNEY 

Mon- Fri a30am-530prri Sat -830am- 12Pm: Thurs night 8301x., 

Mail Order 
By 

BANKCARD 
MAIL ORDERS AND CORRESPONDENCE: P.O. Box 185 Concord, 2137 Via Your Phone, 
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Computing Today NEWS 

FAST, FRIENDLY DATABASE 

Insystems is the Australian dis- 
tributor of FastBase, a system 

which allows novice users of 
dBasell database software to 
create their own screens quickly 
and easily. It is now available in 

this country. 
As a user creates a screen, 

FastBase creates the equivalent 
dBasell command files for file 
maintenance, record searching, 
screen input and printing forms. 

Dr Simon Rosenbaum, Insys- 
tems' managing director, said. 
"While dBasell is acclaimed as 

one of the most powerful tools 
of its type, until now it has 

required a relatively extensive 
training program for efficient 
use." 

"The system, which has 

gained an international reputa- 
tion as a super programmer for 
novices and experts alike, auto- 
matically creates dBasell files." 

FastBase has a file mainte- 
nance command file generator, 
a screen input command file 
generator, a form command file 
generator and a powerful com- 
mand file utility. 

The file maintenance com- 
mand file generator also creates 
a search and command file rou- 
tine that can easily be used in 
any other command file the user 
may write. The FastBase screen 
input command file generator 
allows the user to paint the data 
entry screen and automatically 
create a dBase 11 command file 
routine. 

The FastBase command file 
utility provides tools to help 

create and modify dBasell com- 
mand files. These include: a 

'squish' command file which will 
left justify all command lines on 
a command file, a 'structure' 
command file, which will indent 
the command lines of a com- 
mand file, and a 'combine' 
command file, which will com- 
bine a called command file with 
the calling command file. 

FastBase is manufactured by 
Fourcolour Data Systems of 
Dayton, Ohio, US. For further 
information contact Insystems, 
337 Moray Street, South Mel- 
bourne Vic. 3205. (03)690-2899. 

AUSTRALIAN MODEM WINS 

atacraft has just won con- 
L./tracts totalling $7.5 million 
with Telecom Aust. for its Aust- 
ralian designed and built high- 
speed data modem, the 5096. 

The Melbourne based com- 
pany won the contract against 
heavy competition from many of 
the world's leading modem 
suppliers. 

Each year Datacraft is spend- 
ing a greater proportion of its 
revenue on research and devel- 
opment, contrary to the current 
trend of local industry to spend 
less on these activities. 

The 5096 modem is designed 
to be a single economical 
replacement for three data 
modems currently in wide use 

COMPUTER 
CHIP WITH 
MORE POWER 

esearchers in the Depart- 
ment of Electrical and Elec- 

tronic Engineering at Queen's 
University. Belfast. believe they 
have solved the problems of 
packaging a microchip with 
more circuits and yet retain the 
speed of existing designs. They 
have designed a chip capable of 
packing in 25 per cent more cir- 
cuits - working at least 10 times 
faster than present types. 

One of the three -men team 
behind the new development is 

lecturer Dr Mervyn Armstrong. 
f le said: "Although we have de- 
veloped a new principle, quite a 

large amount of development 
work is still needed before a 

prototype chip could be success- 

fully produced. It is. however, a 

major innovation for those 
creating and marketing tomor- 
row's chips." 
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The new approach is based on 
the ability to align exactly, cer- 
tain essential layers used to 
make a chip. A chip in an aver- 
age home computer has eight 
layers and contains the equiva- 
lent of 30,000 transistors, in con- 
trast to an ordinary household 
radio which has about 30 transis- 
tors. 

Until now the alignment of 
the layers could not be precisely 
controlled. This has meant the 
patterns on each essential layer 
have to be made a little larger so 

even if the overlying layers do 
not exactly register on top of the 
previous layer. some part of 
them would make contact. 

The penalty is that this wastes 

valuable space. Exact align- 
ment. which the researchers say 
they can now achieve. frees 
space for more circuitry. 

The other problem was speed. 
An average home computer chip 
deals with two million pieces of 
information - called 'hits' - 
every second, which are pro- 
cessed through those 30.000 
transistors. 

But as more transistors are 
put onto the chip. the connec- 
tions between them become 
smaller and thinner, slowing 
down the passage of current 
from one transistor to another. 
and consequently the response 
of the computer. 

These connections are nor- 
mally made from a material 
called poly silicon. To restore its 
efficiency when using thin con- 
nections the Belfast team have 
devised a technique to put (or 
register) a layer of aluminium on 
top of each part of the chip con- 
taining poly silicon. In terms of 
chip technology this is, say the 
researchers, a unique feat. 

For the ordinary consumer, 
the Belfast development holds 
out the promise of medium 
priced computers which could 
support many more user termi- 
nals than at present. 

It would also mean that fast 

acting industrial processes which 
can now only he monitored by 
giant computers could come 
within range of cheaper "micro" 
machines. 

around the world, operating 
within specific performance 
ranges. 

An important feature of the 
modem is that it automatically 
adjusts its electronic signals to 
suit different conditions in tele- 
phone circuits, making the prod- 
uct suitable for applications 
ranging from small in-house 
operations to data transfers 
across international circuits. 

For more information contact 
Datacraft (Australia) Pty Ltd, 
168 Walker St, Nth Sydney NSW 
2060. (02)929-7033. 

HYPERTYPER 
Until an economic and fail - 
proof voice recognition 

device for the personal com- 
puter is invented, most of the 
data must he entered via the 
keyboard and that means 
typing. 

To type well and fast puts you 
in front and Software City says 

that I-IyperTyper is just such a 

program to help you. It is avail- 
able for most personal comput- 
ers and terminals. 

It helps to teach yourself to 
type or lets you improve your 
existing skills. The program 
encourages the development of-. 
good keyboard habits. including 
posture fingering and control. 

The press release claims that 
HvperTyper is easy to learn. 
The program is under user con- 
trol so you proceed at your own 
pace. The menus that guide you 
through the learning process arc 
easy to understand and use. At 
the end of each lesson you get a 

report of the number of errors 
and accuracy. and the number of 
words per minute. 

Literature on the NyperTvper 
is available from Software Cit ', 

1/27 Forge St. Blacktown NSW 
2148. 102)621-4242. 



AT - SERIES 

MDC-4 

PSV - 1 

- 
OH RING CO 

Seàdata 
000 DireC 

Auto Answer/Disconnect 

©©mDfGOn 20450 0300 A'300 

Íi- f 111.,; 

RTS CTS 

12 Months`Warranty 
Telecom Approved 

CO!?S$Ta!! 

Á -DATA 
PHONE 
AUTO 

11. 

LOGCON 
Lot . fs L lop 

TT s.. 
I 

MD - XXX SERIES for Motion Detectors 
and Speed Switches 
Timers and Alarm. 
Timers include Multi -Range 
Miniature 4 -digit 
Multi -Range 
3 -Phase Monitor 
Relay. Monitors for 
High and Low Voltage, 
Voltage Balance, Rotation 
Plus High and Low 
Frequency. 

Regulated Voltage Inverters - 
Ideal Computer "No -Break" Supplies 

Special Functions to Order 
AUSTRALIAN MANUFACTURE 

Muii!ioI 
AUSTRALIA PTY. LTD. 

134A AYR ST. 
DONCASTER (03) 850 9887 

An unbeatable 
price/Performance 

package of features including: 

300bps Full Duplex. 
Synchronous. 

1200bps Half Duplexlex V23 

600 or 1200 Half Dup 

Standard. 
V24 (RS232) Interface.frequencies. 

CCITT and Bell freq 

Slimline Case (30mm high) 

Automatic or manual) ansWer and 

disconnect. 
OEM AND DEALER 

ENQUIRIES 

WELCOME - 
EiGaBalagO_ 
MODEMS 

L1 Designed and manufactured 
by 

ELECTROMEDICAL 
ENGSHEERING 

pal 

69 SUTHERLAND 
RO UTHER- AD' ARMADALE, 

VICTORIA 
AUSTRALIA 5844. 

TELEPHONEE S I31 509 

- TELEX:AA34008 

FLEX 9 Single Board Computer 

"LITTLE FLEX BOARD" 
* 6809 Microprocessor 
* 2 serial ports 
* EPROM with monitor & boot 

* WD2797 disk controller 
* 64K DRAM 
* Runs 'off the shelf' FLEX9 

* * Australian made * * 
The FMD09 "Little Flex Board" is monufoctured in Australia by Flex Electronics. The board Is a single board computer measuring 185mm x 118mm, copable of running a standard version of FLEXRThe board contains two RS -232 ports, normally dedicated to VDU and Printer. A Western Digital floppy disk controller W02797 is used to control 5" disk drives, single or double density. 64K of dynamic RAM is supplied. The ROM socket contains o 2732 with resident monitor and FLEX9 bootstrap routine. 
Bare board only Complete kit 

FMD-09-K 
$446 

FMD-09-B 

$133 

Add 20% where sales tax applicable. 
Delivery $6.50 overnight courier. 
FLEX9 Is Trade Mark of TSC. 

Bankcard Welcome 

Complete board A&T 
FMD-09-A 

$598 

TECHNICAL 
SERVICES 

P.O. Box 75 Camberwell 3124 
Shop 149. 500 Chapel St.. 
South Yarra Vic. (03) 241 4367 
N.S.W.- Microblts(02)893145 
S.A. - DC Electronics (08) 2236946 
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 PHONE YOUR ORDER - ALTRONICS-TOLL FREE.UOt:º ti if~ 

QUALITY ALTRONICS PRODUCTS 

* TQ[1. ApNONEORDER READ 

*Pina' PAY E75E12 

POWERFUL 6000 RPM 

MINI DRILL 
FOR PC WORK 

Nr 

T2302 
now only $10.00 
Drill Bits: 
T2320(0.8mm)... $1.25 
T2326 (1.0mm)... $1.25 

Tons of Torque. 
Just the shot for 

PCB work. 
12V DC 

operated 
from external 

Power Pack 
1.2mm Chuck 

capacity. 
Supplied C/w 
1mm drill bit. 

HALF PRICE Z80 A 

FULL SPEC 

FAMOUS 
SOS BRAND 

Z9001 CPU WAS $8.95 NOW $4.50 
Z9005 PIO WAS $8.95 NOW $4.50 

OOPS WE MADE A BOO B001 
Right now we nave around Y: million Pre- 
mium Quality Genuine Philips IN914/IN4148 
Signal Diodes - Out they go at never to be 
repeated prices. 

V`N 

NO`NG 

5100 

1'S 100'S 1000'S 

Z0101 4C 3C 2c 

SAVE ON BULK QUANTITIES 

50 PIN EXPANSION SOCKETS 

Aq 

I.II.iMÍ , iiliiMll 
r°°%5 

-i 

-...:. - .'.. .. 

Right angle type t0 Suit MICrobee, floppy disk con- 

trollers etc. 
Mounts on PCB and mates with IDC sockets. 

P0932.. $6.50ea 10 UP.. $6.00 

GO ANYWHERE 12-240V POWER 

f1'F1UY OwK A" ....,.." 

r 

These great Inverter kits enable you 
to power 240V appliances from a 

12v DC power source. Tremendous 
for camping, fishing etc. Install Into 
your Car, Boat or Caravan. 

A fully regulated and overload protected design, 
featuring XTAL locked frequency. Use to power 
hlfl, TV sets, even electric drills for Short time 
periods. 
MANY OF THESE KITS ARE NOW IN USE FOR 

EMERGENCY LIGHTING PURPOSES. 
ALTRONICS' KIT features n Cold plated edge con- 
nector and PCB huss * Low age rate XTAL o Sockets 
for all ICS *High Efficiency Transformer. 

K6750 (EA JUNE '821 ... $199.50 

($10 DELIVERY AUSTRALIA WIDE) 

40 WATT MODEL 
Suits small appliances, le. Turntables, Tape Decks, 
Shavers etc. Variable frequency adjustment 
enables speed control of turntables. Works as a 

trickle Charger when mains power is available. 
EASY CONSTRUCTION ,: VALUE PLUS 

K6700 $55.00 

-.e 
... 

I, 

.1. ....o 
I #. 

e 

v....>,."..,.,. 
'-I YIpEO ENHANCER 

>OMfE" 

VIDEO ENHANCER 
Here's a simple but effective video Enhancer that 
is super easy to build at a fraction of the cost of 
commercial models. 
Unit sharpens picture detall, and can actually 
improve the quality of a copy by amplifying the 
top end Of the video signal. 

AT LAST A VIDEO ENHANCER KIT 

K5825 $35.00 

%.(are sTn sYNTN(31ew 

F 

14 

'410'410p...MN 

{ 

ENJOY THE PLEASURES OF STEREO SOUND 

(See EA Sept. 1982) 

STEREO SYNTHESIZER 
FOR VCR'S AND TUNERS 

Synthesize realistic stereo from virtually any 
monophomic source by simply Connecting this 
unit between the source and your stereo amplifier. 

Quality Phillips MN3001 (not second source 
dropout). 
Provision for 2 different signal sources. 
Selection Of either source via front panel 
switch. 
Normal or stereo Sound Selection. 
Complete kit includes all hardwear, cables 
etc., even solar. 

Important beware of Kitset suppliers who sell 
this kit for less you get lessi 

K5810 $55.00 

VIDEO AMPLIFIER 

4".Ebcnpnic.c ~Ms 

t ' VIDEO AMPLIFIER 

\rx 

SINGLE OUTPUT 
INVERSE AND NORMAL OUTPUT 

Brilliant new kit from EA, Super cheap and Super 
Effective. Whilst Our 55830 is suitable primarily 
for VCR use this vide() amplifier is best suited to 
use with computers. The EA documentation sup- 
plied is extremely well written and provides 
details for installation into television sets. 

NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RF INTERFERENCE 
NOTE NOT SUITABLE FOR USE WITH LIVE CHASSIS 

TV SETS. 

K5850 $14.95 
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4.- ALL AT p/RECT IMPORT ALT IRON/C PR/CES 

DICK SMITH - EAT YOUR HEART OUT! 
A 

PROFESSIONAL QUALITY 

SOLDER SUCKERS 
Not to be compared with Inferior 

"Hobby types". Saves countless 
hours In fault finding and 

repair of Complex PCBs. 
SINGLE HANDED OPERATION 

SELF CLEANING PLUNGER 
: LONG LIFE TEFLON TIP 

DOUBLE DIAPHRAGM, 
DUAL O-RING SEAL 

Y - 225mm x 20mmldl 
50mm STROKE 

POWERFUL 
SUCTION 

T1240.. only -.541:95- 
11241. ReplaC tip. $1.95 

SOLDER 
200 gram reel. 1mm universal gauge. Suitable for 
all types of electronic soldering. Resin cored and 

includes bit saving additive. 

C 
sUP 

$4.50 ea 

LOOK AT THIS 

INCREDIBLE SAVINGS 
On our Super Popular 

National Semiconductor 
Data Books 

SAVE A MASSIVE 40% 

was Now only 
81010 
LINEAR DATA VOL 1.. $1 2.50 $6.50 
81011 
LINEAR DATA VOL 2.. $1 2.50 $6.50 
81015 
LOGIC DATA 
B1030 
CMOS DATA 

$ 9.95 $8.50 
$11.50 $8.50 

BUY THE SET 
FOR ONLY ....$28 

LESS THAN $20 
* 370° FIXED TEMPERATURE * IRON CLAD SOLDERING TIP 

20W MICRON IRON 
SUPER COMFORTABLE 

NEOPRENE 
FINGER 
GUARD 

IEMP eC 

500 

240 volt 400 
370° Fixed Temperature 
High Efficiency patented Heating Element 
Iron Clad, chrome plated, long life inter- 
changeable tips. 

WHY PAY OVER $40? 

12420 $19.50 
Comes supplied with T2420 tip. HEAT UP AND RECOVERY 
REPLACEMENT Mini chisel 
TIPS All one price ... T 2424 1.5mm 
Micro Chisel 
T 2423 1mm T 2425 3mm 

CONVENTIONAL 

ao0 

200 

100 

Standard chisel 

T2420 

MINUTES 

L-O 
THESE SUPERB TEST EQUIPMENT KITS ALL NOW INCLUDE OUR 

BRILLIANT H 0480 INSTRUMENT CASE. 
FUNCTION 

GENERATOR 

h:_ 
- , ; 1 

..w.MMM 4-yf 
The most essential pitee Of test gear IseCOnd Only 
to a 9000 muitimeten on any f000y1SCs bench IS 
some kind of audio signal generatce tisiS deign 

tlble.s 
lowed tortion waveformíbun 

to Produce 
StaOM , 

A truly versatile unit at a bargain price. 
a diyyt frequency readout ieliminatn tiresome 

dial Calibration- typical accuraccyy 2% - ;Oven 

Output 
ranges 

cOntl uousio aable IMVNM 
Nominal 
2 Sy PP 

Distortion - slnewave less than 0 a% a Una 
Mangle 

nn 
line,ScGesee 

rise time 
:Setter 

6valma imuns 
Output n Ansplitude srablilty - better than O Ide 
011 ail ranges 
with the exception Of ten display at Componen% 
mount 

e uaa single 
eco mating this kt wtabie for 

K2505 $85.00 

IL,iJ e"5 
,VOg1"da 

DIGITAL 7 DIGIT 
CAPACITANCE METER 

with pelma, Instrument Case 

NEW DELUXE EINISN 
We are pp 

u 
aid to announce the reinase Of Inn 

Digital CaoaCltance Kit housed In Our Deiune 
0480 ABS Instrument Case 
This Supero test Im%ument Kit now Compliments 

Functi0 Generatorg 
itPrrolnt 

ftn Cy 
eCOuonntce ectronicsr Aut 

tralla PrOlent Measures capacitance of both 
Polar, . ano non Polarized Capacitors from I 
plCofarad t0 99 99 mlcr 

of 
,farads in S ranges 

tosse II%e trimmers t are 
capaCitOn 

never cooedN °Mty ho immers Gna Selecexéuesafitera and timing net- 
wortt within 

. EXCLUSIVE TO ALTROIIICS - 

Each tit Includes Oretision measured capavtOrs 
for accurate Calibration Or each rancie 

K2521 $55.00 

r 
`..s.-Ftt-tt-i 

. . ,-+, . 

FREQUENCY COUNTER 

R -r45 65' 
i 

é 1 
UNBELIEVABLE 0.005% ACCURACY 

hepuencr zed Parlo." measurement te 500 
Moe1WNn Optional pNscaMel miran Input 11901- 

stlyty. rroNEslOnal unit at a fraction of the 
cost of bula up units. 

K Sockets OrOvlded throughout w LO* age race 
10000 Miar AVAL r Ouallty LBS plastl< case with 
Oeluse Front panel e 5°ec11N° LL 

52500 $119.50 
PRESCALER 
52501 $26.00 
DECIMAL POINT 
K2502 $7.50 

EASY READING GUIDE 
TO CP / M 2.2 

As a learning tool - 
ITS INVALUABLE 

AS a Reference - 
IT WILL TAKE PRIDE OF PLACE 
NEXT TO ANY CP/M SYSTEM 

B9080.. ONLY $41.95 
Devoted primarily to CP/M 
2.2 this manual is equally 
applicable to most other CP/M 
systems. Cortesl divides the 
book In two sections, an 
absorbing, explanative, 
tutorial covering setup and 
operating procedures and a 

comprehensive reference 
section. 

. 
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The Multitech 
MIC-504 reviewed 
The market in CP/M-based machines is pretty crowded and 
getting more competitive week -by -week. A recent entry is the 
MIC-504 from the Taiwan -based Multitech Industrial 
Corporation. It comes with a suite of 'business' software and a 
very competitive price. Does it stand up? 

John Nicholls 

NOT ANOTHER 8 -bit computer running 
CP/M? Yes, the Multitech does fit into this 
crowded category, but it has some interest- 
ing features to distinguish it from the 
competition. 

Multitech is a new name to me and all 1 

know about it is that the Multitech Indus- 
trial Corporation, to give its name in full, is 
situated in Taiwan. The company is repre- 
sented in Australia by Emona Enterprises 
of Sydney, NSW. 

The layout of the MIC-504 is convention- 
al, consisting of a system unit with two 51/4 

inch disk drives, a 12 inch monitor which 
normally sits on top of the system unit and a 

separate keyboard. The three components 
are all light grey with the monitor surrounds 
and disk drives picked out in black. 

The units arc quite compact, occupying 
noticeably less space than an IBM electric 
typewriter. Whereas most monitors arc 
box -shaped, this one rolls off the top -back 
corners, an area which is just waste space in 
most monitors anyway. The advantage of 
this design is that it is very difficult to place 
anything on top of the monitor and thereby 
cause overheating. 

Keyboard 
The keyboard is simple in appearance. The 
normal typewriter keys are a lighter shade 
of grey than the 'shift', 'tab', return', seven 
function keys, cursor control keys and the 
dedicated editing keys. A full numeric key- 
pad in conventional calculator layout occu- 
pies the right side of the keyboard. This 
numeric pad is well -designed for data entry 
with a large 'enter' key and a nipple on the 
'5' key to assist in touch typing. 

Some aspects of the keyboard could be 
improved. Thecursor keys are all in a single 
horizontal row, making it necessary to look 
at the keyboard to find them. The keyboard 
sits on four feet; our review model must 
have been warped because it rocked most 
disconcertingly whenever pressure was put 
on one corner. 

Monitor 
The design of the monitor is clean and 

uncluttered and the only controls are an on/ 
off switch and a brightness control which 
are both on the front. The screen display is 

exceptionally good with the customary 24 
lines of 80 characters. Each character uses a 

7xI I dot matrix within a 9x12 field. Some 
sort of non -glare treatment appears to have 
been used as the screen is remarkably free 
from glare. The text looks different to that 
on the IBM monochrome display but is just 
as easy to read, which is the highest praise I 

can give it. 

System unit 
The system unit has the main on/off switch 
mounted on the back where it is not easy to 
use, especially as it is a rocker type which is 

difficult to locate by touch. The front of the 
unit has a large reset button and five status 
lights which I didn't find particularly useful. 
The disk drives are designed so that they are 
impossible to close unless a disk is in the 
drive. 

Interaction between the processor and 
the display was more than satisfactory. 
Technical specs show that the Multitech 
MIC-504 uses a Z80A processor operating 
at 4 MHz with 64K RAM using eight 4164 
memory chips. In practice, operation of the 
computer was quite fast, rather faster than 
you might expect from the 4 MI lz clock. 

Software inclusions 
If you hope to sell a microcomputer today 
you must include a range of software with it, 
and this is what Multitech has done. You 
get the CP/M operating system (version 
2.2), ()SORT, NAD (Name and Address 
system), Magic Worksheet, Analyst and 
Word Right. (I understand that the latest 
shipments include CBASIC as well.) 

All the application software is produced 
by Structured Systems Group of Oakland, 
California. As well as the operating manu- 
als for the computer and the visual display, 
Multitech provide comprehensive docu- 
mentation for all the software; in fact the 
volume of documentation is rather daunt- 
ing. (The manuals make a stack 70 mm 
high!) 

Manuals 
The system and monitor manuals were 
apparently written in Taiwan and some of 
the language is a little unusual. 1 like the 
explanation of why it is called a "floppy 
disk", because "it gets hurt easily". The 
language doesn't present any real problem, 
but the user manuals are not very well set 

out. The steps for getting the computer 
operational and formatting the disks are not 
arranged in a clear, logical order (although 
all the information you need is in the manu- 
al) and the actual operation differs in many 
respects from what the manuals say. 

For example, the manual says you should 
receive seven diskettes, whereas in fact you 
receive only three. These variations have no 
doubt occurred because the system has been 
changed but the documentation has not 
been changed along with it. The changes 
would be unlikely to cause any problems to 
an experienced user, but a novice at com- 
puting could easily become confused. For 
this reason, I would not recommend this 
system to a novice unless the support of a 

knowledgeable dealer is available. 
The user manual has an appendix listing 

three 'System Boot Message Precautions'. 
The gist of the explanation is that you can 
ignore two of them and with the third you 
should enter CTRL -C. I think that the sys- 

tem should be designed to avoid such poten- 
tially confusing situations.. 

Software 
Turning now to the software, the bulkiest 
manual is that for CP/M. This manual, cour- 
tesy of Digital Research Inc, has no index, 
is divided into sections without any way of 
indicating where each section starts, and is 

largely unintelligible. (A characteristic of 
Digital Research documentation - Ed.). 

QSORT works on records of a maximum 
length of 255 characters on up to five sort 
keys. The output file can be on a different 
disk to the input file to allow larger files to 
be sorted. 

NAD (Name and Address system) is 

designed for lists of names, addresses, 
telephone numbers and so on. Selections 
are made from a menu listing all the avail- 
able operations. One interesting feature is 

that the program automatically saves to disk 
whenever the total number of records chan- 
ged or added reaches ten. Although ten is 

the default, this can be changed. 
Magic Worksheet is a spreadsheet pro- 

gram, and a fairly recent design, I 'would 
judge, by some of its features. It has an on-, 
screen tutorial and full -screen HELP mes- 
sages. After invoking HELP, a press of the 
'escape' key returns you to where you were 
before. The maximum size of the worksheet 
is 64 columns by 255 rows. In practice, the 

size is limited by the amount of memory 
available 

A menu of commands - spelt out in full - appears on the top line of the display and 
is selected by typing the initial letter of the 
command. Because there are more com- 
mands available than will fit on the line, an 
additional menu is invoked by the OTHER 
command. 
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DO NOT PRESS RETURN. 
Instead, type: TILT and then press RETURN. 

,.. r 
rT r',r 

We are now ready to start copying programs Confusion. This little 

Press RETURN when ready gem is staight from the 
manual. Documentation 
though is quite good, 
despite some unusual 
language. 

SPECIFICATIONS AND REPORT CARD 

Unit 
Made by 
Processor 
Clock speed 
RAM 
ROM 
I/O 
Languages 
Operating System 
Keyboard 
Display 
Expansion 
Best points 
Worst points 

Multitech MIC-504 
Multitech Industrial Corporation, Taipei, Taiwan 
Z -80A 
4 MHz 
64 Kbytes 
4K EPROM for boot strapping and firmware debugger 
One RS232C serial port, one Centronics parallel port 

CBASIC provided 
CP/M 2.2 
OWERTY, numeric pad, 7 function keys 
80 by 24 green screen 
None mentioned in manuals 
Software packages 
Taiwanese manuals 

Ratings Excellent Very good Good Poor 

Documentation 
Ease of use 
Functionality 
Support (?) 
Value for money 

Extras included CP/M, CBASIC, QSORT, NAD, Magic Worksheet, Analyst, Word Right, 

Spell Right 
Price $3799 including sales tax 
Review unit from Emona Computers, 661 George St, Sydney 2000. (02) 212-4815. 

The range of mathematical operators in 
Magic Worksheet is somewhat similar to 
those in Visicalc, although the range of for- 
matting options is more like those available 
in the more sophisticated Lotus 1-2-3. This 
appears to be one of the better spreadsheets 
around and anyone familiar with one of the 
popular varieties should have little trouble 
adapting to it. 

Perhaps the best way to describe Analyst 
is to quote from the manual: "Analyst is a 

general purpose information storage and 
retrieval tool. It keeps customer and 
employee records, sales statistics, inventory 
lists, stock portfolios, schedules, name and 
address lists ..." and a lot more, but you 
get the picture. As well as creating or modi- 
fying a data file, you can print a report or 
make an enquiry or extract information. 

The word processing software, Word 
Write, also provides a tutorial and a con- 
text -sensitive help facility. The tutorial 
deals with the most -used commands first, 
then the less common ones. This means you 
can get started very quickly. The CTRL 
commands bear some resemblance to those 
used by WordStar. although there are dif- 
ferences. Word Write, however, makes no 
use of 'dot' commands. All the usual 
goodies are included; one that I particularly 
liked was that after an insert the text follow- 
ing is automatically adjusted. 

The latest addition to Word Write is Spell 
Right. This uses a 20 000 word dictionary. 
which is on the small side in my opinion. It 
does, however, allow you to add words to 
the dictionary. Words not in the dictionary 
are displayed - not in context - and you 
have the usual choices: add to dictionary, 
mark for checking later in context, ignore or 
invoke the HELP facility. No suggestions 
for correction are given, so you need to 
refer to a print dictionary if you are unsure 
how to spell a word. 

Amongst other statistics that Spell Right 
provides is the number of words read, a use- 
ful feature for writers who arc paid by the 
word! 

The documentation for the applications 
software is very good (the installation 
instruction added as an afterthought being 
an exception). Separate sections deal with 
installation, a background summary. the 
tutorial, the program commands and error 
messages. The error message section not 
only states what is wrong but how to fix it. 

Summary 
The Multitech MIC-504 appears to he a 

well -designed 8 -bit computer that comes 
complete with a range of well -written, well - 
documented software. My only real points 
of criticism relate to the Taiwanese part of 
the documentation and to the keyboard. 

The Multitech computer. with all the 
software mentioned and all cables - 
including a printer cable - has a retail price 
of 53799 including tax, which is remarkably 
competitive in the CP/M-hascd machines 
market area. The Australian distributors 
are Emona Computers of 661 George 
Street. Sydney, 2000. (02)212-4815. 
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You need not own a bank 
to have a personal com- 
puter. Look at our prices. 

48K Ram Z80 CPU with intelligent key- 
board 188 function keys, 10 user define 

keys 5360 

AM, 
4 

64K Z80 & 6502 CPU IBM look -a -like 
case detachable keyboard 188 function 

keys, 10 user define keys 5480 

12 green & amber monitors high 
frequency, from S110 

Floppy disk drivers suitable Apple II, from 
5230 

Dot matrics printers using continuous and 
sheet paper 5275 

Daisy wheel printer, letter quality 5575 

Floppy Disks 51/." and 8" S/S, D S. SID & 
D D, from 52.50 

Also stepping motors 
Servo motors 

Synchronous motors 
Digital Instruments 

Presettable counters 
Tachyometers & 

Panel meters 

Ring or send 60c 
postage for free 

catalogue. 

GCS 
G.C.S. Sydney - 67 Blackshaw Ave., 

Mortdale. 2223. Phone 570 1225 
Wollongong - 46 Charles Road, Fairy 

Meadows. Phone (042) 84-5544. 
Enquiries from agents and distributors 

invited. 

©*#*************** * - * 
- Ku,NAR _ * 

j9 MAT: 
- - 'SPECIALS 
F. * 

* Start your own system with an SD * . Systems MPB-100, Z-80 CPU cord 
* (4MHz, 2K Eprom, front * * panel i/face). * Unbelievable value. S105 ' E.S.100P Typewriter conversion 

- Olympia E.S. 1000 family ty writers, * 
R.S. 232, serial interface. 

w keyboard send -receive. 1 A* 
* l6K Static Ram $145 * S-100 bank select. * 
* 2708/16K Eprom Cards * .. switch selectable for 8K, $40 * full address decodable. 

* - OTHER S-100 CARDS AVAII ABLE AT * * OUR NORMAL KEEN`DISCOUNTS ... * 
GDC-512 High -RES Graphics Card. * 
Unbeatable value $450 

*) and features 

Grap 
CMC-100Color * hics Palette Card $742 * 

* SBC-800 Single $445 * * ' Board Computer 

* S.B.C. 400 - 4 M8Z Z80 CPU 1K * * static ram RS 232 I/O with Sync/Async * 
centronics interface, counter timer, 
soft prog. board rate generator, * 
2KC CP-M bios $315 * Eprom option* 

* CRC -64 64K CMOS $607 
RAM cord 

DRC-II 64K Dynamic 
Ram card 

$400 ** 

* MPU-10010-slot bench- 
mount card cage $495 

* (with boards) $4000 * 
* * 
* 

DDU8 Twin 8" drive $1665 * ' unit (2MB) 
* MPC-6 Multi -channel $427 * * 0/0 card * 
* ADC -32 32 channel $337 * * A/D card * 
* All boards assembled and tested and * * backed with 90 -day guarantee. * ' All unbeatable value from * 
CI g 1 il * 

il 
IF 

11 V t11: ** 

* COMPUTER CARDS * 

1 

* PO Box412. Dandenong 3175. Phone 1031 795 5858 
Authorised distnbulor of SME Systems products 

'Limited time offer only. * 
For retail prices add 20% tax. 11822A * 
431441`1141,41********* 

sIoo 
MEANS 

.- rn 
We are Australia's largest supplier 
of IEEE 696 S100 cards, supplies, 

cabinets & parts. 
We are also the manufacturers 

of the acclaimed IEEE S100 
Universe Supercomputer 

CPU's 8085/8088 8MHz, 8086 10MHz, 
80286, 68000, 16032,Z80.. 
Memory 48k/64k/128k/256k/ 
1 Megabyte 8MHz without wait states 
10MHz with 1 wait. 
I/O Cards Full range of serial & parallel, 
including our super intelligent 256k 
buffered serial and parallel I/O processor 
card, A/D-D/A. 
Video S100 80x24 terminal cards, 
Terminal cards with graphics, graphics 
cards, CAD graphics 3 card sub -system 
with its own slave 8088 CPU supports 
AUTOCAD software. 
Disk Controllers High speed DMA. 
floppy and hard, also memory mapped 
types, NEW floppy and hard file 1,0 
processor with revolutionary super speed 
B.S.D.MT. 4 times faster than DMA. also 
provides buffered 1,0 Interrupts and clock 
calendar. 

Busses 10/20 slot terminated shielded 
design operates to 12MHz 
Power Supplies Full range of S100, 
Floppy and Hard disk supplies. 
Cabinets S100 desk top, 19" Rack, card 
cages, minimal chassis, 5100 cabinet for 10 
slots + 8" Floppy + Winchester - as in 
UNIVERSE system 1, Single & dual 8" 
floppy cabinets, Winchester cabinets, S100 
roll around module as in UNIVERSE system 
2. 

Special O.E.M. Prices available 
Writefor our Free 5100 Catalogue 

AED 
COMPUPRO 

MORROW TRANSEND 
GRAPHIC DEVELOPMENT LABS 

MACROTECH VECTOR ETC Ali COMPUTERS 
PO Box 1195 Parramatta NSW 

- (02) 6891744 Telex AA70664' 
t,l,,,,i.\ \ \I 11 lu 
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A VIC-20 audio 
cassette interface 

Robert Irwin 
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This project, developed from an idea submitted by a reader, 
Paul Wadeson, allows the use of an ordinary, cheap, audio 
cassette player to load and save programs on the popular 
VIC-20 home computer. 

THIS SIMPLE PROJECT allows all you 
impoverished VIC-20 owners, who are not 
in possession of the special VIC-20 Datacas- 
sette cassette player, to use your old. cheap, 
portable audio cassette player for storage 
and loading of files. Just about any audio 
cassette player can be used and the interface 
will supply all the necessary signals to the 
VIC-20 cassette interface port. Also, if you- 
're lucky enough to have a cassette player 
with a remote control jack, then the inter- 
face will allow automatic stopping and start- 
ing of the cassette motor. 
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Pin Type 

A-1 ground 
B-2 +5 V 

C-3 cassette motor 
D-4 cassette read 
E-5 cassette write 
F-6 cassette switch 
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VIC-20 CASSETTE 
CONNECTOR 
LOOKING INTO 
THE BACK OF THE 
VIC-20 

Design details 
The cassette interface port on the VIC-20 is 
a 6 -pin, double sided edge connector. Six 
signals are derived from this connector. 
These are +5 V, GROUND, CASSETTE 
MOTOR, CASSETTE READ. CAS- 
SETTE WRITE and CASSETTE 
SWITCH. 

CASSETTE READ and CASSETTE 
WRITE are the data lines for loading and 
saving respectively. CASSETTE MOTOR 
is intended to turn the cassette on or off at 
the appropriate places during a save or load 
and CASSETTE SWITCH is an input signal 
which tells the computer when the play and 
record buttons are pressed on. 

Most standard portable audio cassette 
players are set up with an earphone jack. a 

microphone jack and a remote jack. The 
interface uses the earphone jack for the 
READ data line and the microphone jack 
for the WRITE data line. The remote jack 
is controlled via a relay by the CASSETTE 
MOTOR signal and is used to turn the 
player on or off. The CASETTE SWITCH 
signal is required to be low to indicate that 
the play button on the cassette player has 

been pressed. This is achieved with a 
manual pushbutton mounted on the inter- 
face. The circuit is adapted from the popu- 
lar ETI-660 Leaner's Microcomputer (1981) 
which proved to be reliable and relatively 
easy to use and is known to work with a 

wide variety of audio cassette players. 

Printed circuit. Full-size artwork. 
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Construction 
Construction is very simple as all of the 
components, with the exception of the 
manual override switch, are mounted on the 
pc board. Begin by carefully examining the 
pc board for any faults. Look for holes not 
drilled or incorrectly drilled and any small 
copper 'bridges' between closely -spaced 
tracks as well as for broken tracks. If every- 
thing is OK then solder the resistors and 
capacitors in place as per the overlay dia- 
gram. The relay and pushbutton can be 
mounted next followed by the transistor and 
I.C. Finally, mount the four LEDs. These 
should be mounted so that the bottom of 
each LED stands about 7 mm from the face 
of the pc board. Do not cut off the excess 
lead on the LEDs yet in case the height 
needs to be adjusted later. 

The prototype was housed in a medium 
(41x68x130 mm) zippy box. This was found 
to he an ideal size to house the interface. 
The aluminium lid should be removed and 
marked out for drilling using the front panel 
artwork as a template. Carefully line it up 
on the front panel and prick through the art- 
work at the hole centres using a scriber or 
compass point. Before drilling, just give a 

quick check to see that the pushbutton and 
LEDs line up with the marked centres. The 
hole for the pushbutton should be large 
enough to allow good clearance to enable 
Front panel. Full-size artwork. 
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For a guide to buying components 
and kits see SHOP AROUND this 
issue. 

TO TAPE RECORDER 

EAR 
PLUG 

MIC 
PLUG 

REMOTE 
PLUG 

+5V 

8k2 

R1 

OV 180R 

V 

R4 

LEDI 

MANUAL 
OVER -RIDE 

SW, 

R6 
1M 

Pet 
PLAY 

0 

13 IC1 LM3900 

R7 120k 

R9 0 V 120k OV 

e.2 

R8 22k 

RLY1/1 

HOW IT WORKS - ETI-659 

The interface Is really four independent cir- 
cuits on the one board. Let's start with the 
CASSETTE MOTOR circuitry. 

Pin C-3 on the VIC-20 cassette interface 
port provides a 6 V signal when the motor is 
to be switched on. In the interface this signal 
Is applied to the coil of a 5 V ultra -miniature 
relay. This then pulls in the normally open 
contacts which are connected to the remote 
jack of the tape recorder. This switches the 
recorder motor on. Switch SW1 is connected 
In parallel with the contacts and is used to 
manually switch the recorder motor on. 
Resistor R14 and LED4 provide visual indica- 
tion that the contacts are closed. 

The circuitry associated with Q1 provides 
the cassette SWITCH signal to the VIC-20. 
When pushbutton P81 is pressed, base drive 
is applied to 01 via R11. This turns the tran- 
sistor full on and allows current to flow 
through R13 and LED1. The collector voltage 
of 01 drops to a few millivolts. This signals 
the computer that the cassette is on. When 
the pushbutton is released the transistor is 
turned off and the collector voltage rises to 
about 5 V. Capacitor C2 is used to filter the 
5 V supply from the VIC-20. 

R13 C2 7. 100n 

CERAMIC 

1k2 

+5V 

J! ov 

LED3 

01 
BC548 

OV 

CAS ETTE 

F.6 SENSE 

13-4 CASSETTE 
READ 

E-5 CASSETTE 
WRITE 

C-3 CASSETTE 
MOTOR 

GROUND 

TO 

VIC-20 

IC1 is an LM 3900 Quad Norton op -amp 
which can be run from the single +6 V sup- 
ply. The LOAD circuitry uses on op -amp 
(IC1a) as an Inverting amplifier stage. The 
gain of this stage is set to 45 by R6 and R5 
and acts to 'square -up' the signal from the 
tape which is fed in via a coupling capacitor, 
Cl. With a suitable level signal from the tape 
recorder, the output of the op -amp (pin 9) will 
drive from 0 V to +5 V and supply the signal 
to the CASSETTE READ Input of the comput- 
er. This signal is also used to drive LED2 
which acts as a visual Indication that data is 
being loaded. 

The CASSETTE WRITE pin from the com- 
puter drives another op -amp in the LM3900 
package. This op -amp is configured as an 
inverting butter with a gain of five set by R7 
and R8. The output is then attenuated by a 
factor of 50, by R2 and R1, to a level suitable 
for recording. Varying R2 will vary the ampli- 
tude of the signal to the microphone input 
and can thus be changed to suit the recorder 
in use, although the given value should be 
suitable In most cases. LEDI works In a simi- 
lar manner to LED2 and Indicates that data Is 
being transferred to the cassette. 

the button to move in and out freely without 
snagging. A 7x12 mm indent should he cut 
in both ends of the front panel to allow for 
the entry of the cassette and VIC-20 con- 
nection cables. 

Once the from panel has been drilled a 
trial assembly should be done to ensure that 
the height of the LEDs is correct and that 
the pushbutton moves freely. It all is well 
then the Scotchcal front panel label can now 
be attached. Peel the backing off one edge 
and line this edge up with the appropriate 
edge of the lid. Carefully smooth the edge 
down until it has stuck and then pull off the 

remainder of the backing and smooth the 
rest of the label down. Once the label is in 
place, smooth out any remaining bubbles 
working from the centre out. The holes can 
now be trimmed out using a sharp knife or 
scalpel. 

Before mounting the pc board to the 
front panel, attach suitable lengths of 
shielded cable and ribbon cable to the pc 
board as shown in the wiring diagram. The 
cassette lines should be terminated with 
appropriate plugs (usually 3.5 mm plugs for 
the earphone and mic sockets and a 2.5 mm 
plug for the remote socket). 
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Overlay and wiring diagram. Note the 
orientation of ICI, 01 and the LEDs. 
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To terminate the ribbon cable a 6 -pin, 
0.156" pitch edge connector is required. 
These seem fairly scarce, so on the proto- 
type, 1 used a 10 -pin connector and cut it 
down to size. It may be possible to get the 
"proper" connector from Commodore or a 

Commodore dealer (good luck!). Take care 
when wiring this plug to get the pin connec- 
tions correct. The pinout for the VIC-20 
cassette interface is given in the 
accompanying diagram. 

The next step is to mount the remote 
override switch onto the front panel. This 
should then be connected to the PC board 
with about 50 mm of light gauge hookup 
wire. The pc board can now be mounted on 
to the back of the lid using 12 mm spacers. 
Make sure that the pushbutton moves freely 
and that the LEDs are the correct height to 
just poke through the holes by a couple of 
millimetres. If desired, LED mounting rings 
can be pushed into the holes first to hold the 
LEDs. Once the pc board is mounted the 
excess lead on the LEDs can be trimmed 
off. To complete' construction, mount the 
lid assembly into the box ensuring that the 
connection cables fit neatly into the indents 
that you cut out of the lid. 

Testing and using it 
Before connecting the interface make sure 
that the VIC-20 is turned off. Plug the 6 -pin 
edge connector into the cassette interface 
port making sure that it is the right way 
round, then turn on the VIC-20. A normal 
power -up message should be displayed. If a 

normal power up does not occur then switch 
the machine off immediately and check all 
wiring and connections on the interface. 
Once a normal power -up has been achieved 
there should be no LEDs lit on the interface 
unit. Check that when the pushbutton is 

pressed the TRIG and MOTOR LEDs are 
lit. If one or both LEDs stays off when the 
button is pressed then check the orientation 
of the LEDs and also of the transistor. You 
should also hear a click as the relay trips 
when the pushbutton is pressed. 

If the switching is working correctly then 
connect up a tape recorder to the interface 
and insert a blank tape. If the remote plug is 
being used then, with the manual override 
in the off position, the cassette motor 

PARTS LIST - ETI 659 

Miscellaneous 
RLY1 

Resistors 
R1 

R2 

all Y2W, 5% 
1 80R 
8k2 

R3, R6 1M 

R4, R12 1k 

R5, R8 22k 
R7, R9 120k 
R10, R11 10k 

R13,R14 1k2 

Capacitors 
Cl, C2 100n ceramic 

Semiconductors 
ICI LM3900 
01 BC548, BC108 etc. 

LED1, 2, 3, 4 5 mm red LED, TIL22OR 
etc. 

RH SIDE 

a VIC-20 PLUG 
k 

LEDs 

5 V ultra -miniature relay, 
pc board mount (e.g: 
Fujitsu FRL-211/D005-M 

SW1 SPDT miniature toggle 
switch. 

PBI Momentary action 
pushbutton, pc mounting 
(e.g: Altronics 
S1095/6/7/8/9). 

ETI-659 pc board; two 3.5 mm audio jacks; one 
2.5 mm audio jack; 6- or 10 -pin 0.156" pitch edge 
connector; 200 mm of 6 -way ribbon cable; one 
metre of shielded cable; two 12 mm spacers; jiffy 
box (130x68x40 mm); nuts, bolts and hookup 
wire; Scotchcal label. 

Price estimate: $18-520 

). 

should be disabled. To check this press the 
PLAY button on the cassette. The motor 
should not turn on. If the trigger button is 

now pressed the motor should turn on until 
the pushbutton is released. To gain manual 
control for rewinding or cueing just turn the 
remote override switch to on. 

When loading or saving just type in the 
appropriate command. The VIC-20 should 
respond with a "PRESS PLAY ON TAPE" 
or "PRESS PLAY AND RECORD ON 
TAPE" prompt. You then just press the 
appropriate buttons on the cassette recor- 
der and then the TRIGGER button on the 
interface. The cassette will then start and 
the MOTOR LED indicator should stay on. 

During a SAVE or LOAD operation the 
appropriate LED on the interface will glow 
when information is being transferred. If 
these LEDs do not glow then this indicates 
that no information is getting through. This 
could be due to too low a volume setting on 
the cassette recorder. 

As with most cassette storage systems it 
will be necessary to experiment with the 
playback volume in order to get reliable 
loading. Too high or too low a volt le will 
result in a bad load and a LOAD ERROR 
message will appear on the screen. From 
experience I have found that if the playback 
volume is too high then, during a LOAD, 
the computer will frequently stop the tape 
and display the PRESS PLAY ON CAS- 
SETTE message. If the volume is too low 
then the computer will not read anything 
and will just keep searching through the 
tape. 

If a CRO is handy, then the level can be 

set by examining the signal at the D-4 out- 
put of the interface during a load. Before 
the program information is accessed there 
will be a stable tone generated. The volume 
should be set so that this signal just begins 
to clip. If no CRO is available then just set 
the volume to about half way and do some 
trial and error adjusting from there. 

Happy loading! 

: 
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Name 
Address 

P/Code Our CAT eats Apples! 
Post to: Dick Smith Electronics 
PO Box 321 North Ryde NSW 2113 or call 
into your nearest Dick Smith Electronics Centre." 

A743 LL 



More powerful than an expanded Apple ILe plus 
compatibility -for less than half the cost! 

Comparison: Dick Smith CAT vs Apple Ile 

FE\I'l'RE (I kppkIle 

Processor 6502A 6502 

Operating clock speed 2 MHz I MHz 

RAM memory inbuilt 64K 64K 

Maximum RAM possible I92K 128K 

ROM memory inbuilt 32K 16K 

Enhanced Microsoft BASIC? YES NO 

Size of BASIC interpreter in ROM 24K 10K 

Keyboard - number of keys 81 63 

Numeric keypad YES NO 

Function keys inbuilt 8 2 

80 -column text display inbuilt YES NO 

The CAT is a trademark of Dick Smith Electronics 

11:I1 R1'. ('!;I' %ppklk 

RGB colour output as standard YES NO 

280x 192 graphics: number of colours 8 6 

560x 192 graphics in colour YES NO 

Sound channels 4 I 

Disk drive capacity 140K 140K 

Centronics type printer port inbuilt YES NO 

Separate processor for keyboard YES NO 

ROM cartridge slot YES NO 

Cost of computer with 80 -column text 
facility. RGB colour & printer port. 
floppy disk drive, controller & DOS 
and hi -res green screen monitor 

$ 1485 $3 I 70# 

# Average of quoted prices 

THE 

DICK SMITH PERSONAL COMPUTER 

"71. , Basic CAT Computer X-7500 $699.00 

_^ Disk Drive X-7505 
Disk Controller X-7510 

$349.00 
S 149.00 

Emulator Cartridge X-7530 S 99.00 
Dual Joysticks X-7520 $ 34.50 
RF Modulator X-7550 $ 34.90 
RS -232C Serial Adaptor X-7515 S 129.00 

i Printer Cable (Centronics) X-7540 
Filer utilities Disk with DOS 

$ 39.00 

111 

sir & Manual X-7512 $ 39.00 
High resolution RGB Monitor X -I 193 $599.00 

v / r 1,-////»7////7,7/i 
0 / 

l / 1 t 

'II#j / I I L I I I I Ir 

o 

DICK SMITH ELECTRONICS; 
Head Office & Mail Orders: P.O. Box 321, North Ryde NSW 2113 Tel: (02)888 3200 

Stores throughout Australia 



*ENCOURAGEMENT* 
Ozi-Soft, in conjunction with Computer Tech- 
nics, is offering to donate a VIC-20 expansion 
board for the best software item submitted to 
this column every month. 

The board is Australian -designed and manufac- 
tured and simply plugs into the VIC:20's expansion 
slot. It features three sockets that can be indepen- 
dently switch -selected, plus an on -board reset 
switch. With it you can plug in up to three separate 
expansion units to your VIC-20 and avoid the has- 
sle of plugging things in and out and turning the 
computer on and off each time. 

It is distributed by Computer Technics, 123 
Clarence' Street, Sydney (G.P.O. Box 4936) 
NSW 2000. (02)29-7244. The board costs $59.95. 

All submissions must be accompanied by a 

signed letter from you stating that it's your original 
work. The winning submission will be judged by the 
Editor and no correspondence will be entered into. 
All published submissions will be paid for. 

Send entries to: The Editor, VIC-20 Column, 
ETI Magazine, P.O. Box 227, Waterloo NSW 
2017. 

CALENDAR 
Ivan Curtis, Vale Park SA 

base year, 1980. This day is then adjusted to take leap 
years into account. 

Using offset table in array OF°/ (), the first day of the 
required month is calculated. Note that this table is 

The program prompts you for a month and a year and previously adjusted if the year in question is a leap 
then produces a calendar of that month for that year. year. Consecutive numbers are then 'poked' into the 

The first day of the year (Monday - Sunday are screen, starting with the calculated starting day until 
represented by 0-6) is worked out by referring to a the end of the month. 

3 PRINTIX22111h1ft ,)(6epo)CALENDAR(90pc)(22sh1ft f)" 

5 DIM MS(11),ND%(11),OFM11) 

7 FOR CO= TO 11:READ Mt(C)sNEXT 

10 INPUT" MONTH ";MS 

20 INPUT" YEAR ";Y 

30 N=Y-1980:L.INT((N+3)/4) 

40 SD=1+N+L 

50 LY.O:IF N/4.INT(N/4) THEN LY=1 

60 OF%(0)=O:OFp(1)=3:FOR C=2 TO 11:READ A:OF31(C)=A+LY:NEXT 

70 ND%(0)=30:ND%(1).27+LY:FOR C.2 TO 11:READ A:ND%(C).A:NEXT 

80 P.12:FOR C.0 TO 11:IF LEFT11(MS,3)=LEFTS(MS(C),3) THEN P.0 

90 NEXT 

100 IF P.12 THEN INPUT" RE ENTER MONTH " 091:00TO 80 

110 SD=SD+OF%(P):SD-SD-(INT(SD/7)+k7) 

120 PRINT"12g22spo)":PRINT" Ii1I1 "SM8(P) SY 

130 PRINT"till (22xhift+) MO TU WE TH FR SA SU "; ,SEPTEMBER,OCTOBER,NOVEMBER 

135 PRINT"r-- r-r-r--r-----r--r"t 1001 DATA DECEMBER 

140 FOR N.0 TO 4:PRINT"I I I I I I I I F--+--+--+--+--+--+-- " 1005 DATA 3,0,1,4,6,2,5,0,3,5 

;:NEXT 1010 DATA 30,29,30,29,30,30,29,30,29,30 

145 PRINT"I I I I I I I I --+--4--1_1 --A__{--," 1020 END 

VROGGER 

Lines 3-7 are initialisation. Une 30 refers to the base 
year 1980 and line 40 calculates the starting day. 
Lines 50-70 adjust the number of days in the month 
and OF% according to leap years. 

Lines 120-145 produce the screen display, 150-180 
fill in the days, 200-250 are the subroutine to poke 
numbers into boxes on the screen, and 1000-1020 are 
the data. 

150 D=1,F0R E=SD TO ND%(P)+SD 

160 GOSUB 200 

170 D=D+1 

180 NEXT 

190 PRINT" ®Q® PRESS "CHRt(34)"*"CHR1(34)" TO CONT." 

195 GET At:1.F AS<)"4 THEN 195 

197 RUN 

200 DS=STR3(D):DS=RIGHTt(DS,2) 

210 Y.INT(E/7):X=E-Y107 

215 AD.7680+2211(24Y+4)+1+34X 

220 POKE AD,ASC(DS)+POKE AD+1,ASC(RIGHTS(Da,1)) 

250 RETURN 

+CONTINUED AT 1000+ 

1000 DATA JANUARY ,FEBRUARY ,MARCH ,APR IL ,MAY , JUNE ,JULY ,AUCUST 

dudes all the features of the 'real' game: logs, lorries, again at the bottom of the screen. 
fast cars, etc. You've got to dodge these and get to If you get hit by a car, truck, log, etc, you lose a 

David Abram, Banksia Park, SA the other side of the road and river. In the middle of chance. Get hit three times and the game is over. 
the river you'll see a wide land mass which you can Your score will then be displayed on the screen. 

This is my version of the popular arcade game 'Frog- rest on. When you have successfully jumped all of The game includes programmed characters, co- 
ger'. It wil run on an unexpandéd VIC-20 and in- your three frogs into their home bases, they all start lour and sound effects. It should run on any VIC-20. 

0 GOSUB10000 
I PRIt1T"7" 
2 PPINT"7-41_LLI"LLLLLLKLLLLLLV;LLLL" 
3 FRINT"Il!jZi'P'NIPiIIIIIIIIIItI11IIIIIIII" 
4 FRINT".ELXIPItIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII" 
5 VS= "oA'I IPI'P NNII NNer11tIFNIPIx1M" : XS= "IP»PP. PPPPPPPtimPpppl" 
6 R=9 FV=18 FX=11:CO=38400 L1=3:POI;E3E3?8,15 
10 RI=" iªRBMgl @RBrra1 @RF:IRlI 
20 Bt=" @RBl0tll @RBIPPI @RI:PPPI 
30 Ct="CD lggr'D It1_,D IICD Mr 
40 DS="CD m.D rggCD IICO nn" 
50 Es="EFFFFF IPeEFFFF IggPl" 
51 FS=" GHIPPPPPI OHPPPPP1 OHPPI" 
52 Ot="IttPPEFFFFF 1e0PEFFFFF " 

00 PRINT LEFTI(Ys,3)"%"R$ 
01 PRINT LEFTt('i1,5)""Cs 
10 PRINT LEFTt(Y1.7)"4"B5 
11 PRINT LEFTS('r'1, 13 )" I1"Et 
12 PRINT LEFT3(1$,I5)"ii"Fs 
13 PRINT LEFTi(Y$,17,"1"O4 
14 PRIt1T LEFIt(41,9''""Ds 
15 Bt=F'IGHTs(B1,1)+LEFTs(Bt,21) 
16 Dt=MIDi(D$,2,21)+LEFTS(Ds,1) 

120 Rs=RIGHT1(8i,1)+LEFTt(9t,21> 
130 Cs=MIDt(C2,2,21)+LEFTs(Ct,1) 
140 Es=MIDº(Et,2,21>+LEFTscEt,1) 
150 Fs=RIGHTs(Fs,1)+LEFTs(Fs,21) 
160 G1=NIDi(Gt,2,21)+LEFTfCGs,1) 
180 P=PEEK(197) 
190 IF P=31RNDFXiOTHEN GOSUB 1000:FX=FX-1 GOSUB2000 
200 IF P=23RNDFX<20THEN GOSUB 1000,FX=FX+1 GOSUB2000 
210 IF P=17 THEN GOSUB 1000 , F': =FY -2 : Gi iSUB2000 
220 IF P=33RNDFY<19THEN GOSUB 1000:FY=FY+2 G0S!IB2000 
221 POKE36E75,200 ' 

225 IFPEEK(7680+FY1122+FX)=9ORPEEK(7660+FY*22+F)=10THEN290 
226 IFPEEK(7680+FY422+FX)=11THENGOT03000 
230 IFPEEK(7680+FY422+FX)<>:32THENGOT04000 
290 REM 
3O0 POKECO+FY*22+FX, 6: F'rJKE7680+FY!k22+FY., 10 
310 POKE36875,0 
32U SC=SC+.1 
999 GOTO 100 
1000 POKE36876, 150 : F'OKE 7680+F': 422+F ̂: R 
1010 P0KE36876,0:RETURN 
2000 R=PEEK(7680+224FY+F.0 
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TIME & STOPWATCH Nigel Leed, Pyramid Hill, Vic. 

This progam lets you input the correct time then 
prints It on -screen in 12 hour notation, 'ticking over' 
like a normal digital clock. Four alarms can be set, 

*** 
giving a 'bipping' sound when they go off. A stop- 
watch facility is also included, with display in hours, 
minutes, seconds and 1/10th second. Instructions 

0 REM+4v.4+++++++K++,k$+WRITTEN BY NIGEL LEED ON 19-7-83 
5 DIMOFS(4.',AL$(4),AM$(4).A$="120000" 

10 PRINT";1"'FOF'A=1T022.PRINT""; :NE?:T PRINT 
20 PRINT"CC< SELECTION FILE »>".FORA=1T022:PRINT"", NE::T 
30 PRIt1T"elee1919. TIME" 
35 PRINT" ~M. INPUT TIME" 
40 PRINT"»eee1;4 R. STOP WATCH" 
50 PRINT".9PPIY4!. SET ALARMS" 
70 PRINT"XIBO RI. END" 
75 PRINT:FORA=17032 PRINT"+".'IIEXT.PRINT"kITYPE IN A NUMBER" 
78 GETQ$ GOSUB900 is='./RL(QS):IFQ$=""THEN76 
79 IFQ=9THENPRINT":I".END 
80 IFO=ITHEN100 
81 IFQ=2THEN200 
82 IFQ=3THEN300 
86 IFQ=4THEN700 
90 GOT010 
100 REM PRINTING TIME 
110 PRINT"nP1$$$$III F7! 
140 At=TI$ 
150 IFZ=900701000 
152 PR. INT"ºI"UIeIFIelelple1eleeeeeel"; 
155 GETO!:IFQ$=CHR$(136)THENPFINT"G":GOT010 
157 IFZ<>9THEHGOSUB900 
160 PRINTLEFTi(R1,2);"-", 
170 PRINTMIDt(A$.3,2);"-", 
180 PRINTF'IGHT$(Rt,2);" ";T$ 
183 T=VAL(TIS):T$="AM":IFT>115959THENT$="PM" 
190 IFT>125959THENT=T-120000:AS=RIGHT$(STR$(T),66):00T0150 
195 IFTC10000THENT=T+120000:A$=RIGHT$CSTR$(T),6):130T0150 
199 GOT0140 
200 REM INPUT TIME $* 
210 PRINT":711"FORA=1T022:PRINT"-":.NEXT 
220 PRINT"I!F;C< INPUT TIME »>":FORA=1T022:PRINr"-";:NEXT 
230 PRINT"PIelITWE IN TIME TO SIX DIDGITS THEN FETURN! 

TYPE IN RM OP PM THEN RETURN" 
240 PRINT"!»l G!. 012354 1IVutl IP ulFORT 1-23-54 RM" 
248 PRINT"Tle»PPPPl"At; 
250 INPUT"IIIuuuuuuuuuIT IME", T I : INPUT"1/elAMluul"; T$ : IFT$="PM" 

ANDT1<120000THENT1=T 1+120000 
252 IFT1>115959ANDTt="AM"THENTI=T1-120000'T1í=STR$(T1).T1$= 

"00000"+MID$(T1S,2,5) :GOT0260 
255 T1$=STR$(T1):IFLEN(T1$>=6THENII$="O"+RIGHT$(T1t,5) G0T0260 
256 IFLENCTI$>=7ANUTt="AM"ANDTICI0O000THENTI$="O0"+RIGHTi(Tlt, 

4):G0T0260 
257 IFLEN(T1S)07THEN200 
260 TI$=RIGHTS(T15,6):GOT010 
300 REM STOP WATCH 
310 PRINT":7":FORA=1T022:PRIt1T"-",.NET 
320 PRINT"IRK« STOP WATCH »>":FORH=1T022:PRINT"-";:NEXT 
330 PRINT"XHIT WI! TO START AND STOP" 
340 PRINT"?NIT 2F3! TO READ LAP" 
350 PRINT"* IT F5! TO RESET" 
360 PRINT' 141T *7! TO RETURN" 
370 OETQ$:IFQ$=""THENGOSUB900:GOTO37O 
380 IFQ$=CHRIC133)THEN400 
385 IFQ$=CHR$(134)THEN405 
387 IFQ$=CHP$(135)THENB=0:PPINT":7":00T0300 
390 IFQ$=CHR$(136)THENIO 

are given on -screen. 
The stopwatch continues to run, once set going, 

even when you are watching the time display or set- 
ting the alarms. When you return to the stopwatch 
just press lap (F3) and the stopwatch continues. 

395 0OT0370 
400 TT=TI 
405 T=TI:I=T-TT 
430 FS$=STR$(INT((I+B,/60$10)/10):PRINT 

432 S=INT((I+B)/60).M=INTC(I+E)/3600)1H=INT((I+E)/216000) 
435 Ht=STR$(14):M$=STR1(M-INT(M/6O)$60)'S4=STRtCS-INT(S/60)$60) 
437 PT$=H$+"-"+MS+"-"+St+"-."+RIGHTSCFSt,1> 
438 PRINTPTS;" 
440 OETQ$:IFOS=CHR$(136)THEN10 
450 IFOL=CHR$(133)THENB=B+I:G0T0370 
455 IFG$=CHR$(134)THEN370 
457 IF0$=CHAS(135)THENB=0:PRINT"iirlrlFII1I111IrI1IglMI1IQRIWMPPI 

":00T0400 
460 G0T0405 
700 REM SET ALARMS 
710 PRINT":7":FORA=1T022:PRINT"-";:NEXT 
720 PRINT"IeeeK<( ALARMS »>" 
730 FORA=1T022:PRINT"-";:NEXT 
740 PRINT")1,110. SET FOR" 
745 FORR=1704:ALt=RLS(A):IFVALCAL$CR))C10000RNDOFt(A) 

="0N"THEN747 
746 GOT0748 
747 RB=VAL(AL$>+120000:AL$=STR$(AB> 
748 RLS="000000"+RLS:ALS=RIGHT!(RLS,66) 
750 PRINTTAB(1);A;TRB(6);LEFT$(AL$.2):"-",MIDS(ALt,3.2);"-"; 

RIGHTX(AL$,2); 
760 PRINTTAB(15);AM (A); 
770 PRINTTABC18>;OF$(A) 
780 NEXT 
790 PRINT"KITYPE IN WHICH ALARM NO. YOU WISH TO CHANGETHEN 

PRESS RETURN OR RETURN TO CONT." 
800 INPUT" OIuIt";AL:IFRLCOORAL>4THEN800 
805 IFRL=OTHENIO 
810 A$="000000" 
820 PRINT")TTYPE IN THE SIX DIGIT TIME"PRINT" ";A$;:INPUT 

"IIIIUIIU1";AL!:IFLENCRL!)<>6THEN820 
821 IFVAL(ALS)>115959THENAB=VAL(RL!>-120000 AL$(AL)=STR$(RB)' 

GOT0825 
822 AL$(AL)=ALt 
825 IF'./AL(RL$(AL))>125959THEN:320 
830 PRINT"PITYPE IN FIM! OR FM!" -PRINT" AM":'INPUT"Ieeel", 

AMS(RL) 
835 I FAM! (AL) <,> "AM"RNDAM! (AL) C>"F'M" T I IEN8 :0 
840 PRINT"IgTYPE IN 20NR OP DOFF!"'PRINT" OH"::INPUT"Ium1"; 

OF!(AL> 
145 IFOF!(AL)C:."ON"ANDOFt'AL>:>"OFF"THEN840 
850 GOT0700 
900 FORA=1T04 IFOFSCA)="OFF"ORALX(A)=""THEN930 
910 IFAM$CA)="Pí1"THENAB=120000 
915 AL=VALCALS(A))+AB:AL$="000000"+RIGHT$(STR$,AL), 

LEN(STRS(AL))-1) 
920 IFTIS=R.IGHT$CALt,6)THENPRII4T"1';:60701000 
930 AB=O NEXT:RETUF'N 

1000 2=9:POYE36878.15.POKE36876.235 FO1;T=17090 IIEXT:POKE36878, 

1010 GETOS:IFOI=""THENIS2 
1020 2=0:0010100 

2010 RETURN 
3000 POKE7680+FYA22+FX,14 
3001 POKE36875,C+ 
3005 FORX=1705 
3010 FORT=250T0128STEP-5 
3020 P0KE36876,1-HEXI T,X POKE36876,0 
3030 H=H+1:IFH=3THENH=0:GOT06e00 
3040 SC=SC+10:FY=18:A=9:FX=11:0070999 
4000 POKE7680+FVW22+FX,13 
4010 FORT=220T0127STEP-1:POKE36:74,T:POKE36875,T:NEXT 
4020 PUKE36875,0:P0K.E36874,0 
4030 LI=LI-1: IFLI<1THENGOTO5000 
4040 FY=18:FX=11:A=9 
4050 GOT0999 
5000 PUKE36869,240 
5010 PRINT"7,AME OVER" 
5014 PRINT"sJ/OUR SCORE I.IAS:"INT(SC) 
5015 FORT=170500:NEXT:PRINT"DIiI1s1lIT A KEY TO CONTINUE." 
5020 IFPEEKC197)(>64THENPRINT":7":P0KE36869,255:RUN1 
5030 00105020 
6000 FORT=128T0250STEP2:F'OKE36876,T:POKE36876,0:NEXT 
6010 FORT=250TO128STEP-2:POKE36876,T:FOKE36876,0:NEXT 
6030 SC=SC+100 

6040 PRINT"ZWLLLKLLLLLLKLLLLLLKLLLL" 
6050 F'r'=18:FX=11:A=9:00T0999 
10000 P0KE52,28:POKE56,28:P0KE36869,255 
10010 FORI=7168707230+7:READD:F'OKEI,D:NEXT 
10020 DATA15,30,62,62,62,30,15,0 
10030 0ATR255,69,68,68,68,69,255,0 
10040 DA1A240.248,252.254,252,248,240.0 
10050 DATA0,255,238,251,223,255,0,0 
10060 DRTA0,255,239,123,291,255,0,0 
10070 DATR120,248,159,255,255,159,248,120 
10080 DRTR255,255,255,153.153,255,255,255 
10090 DATA28,127,120,120,120,127,28,0 
10100 DATA56,252,62,12h,62,252,56,1 
10110 DRTA255,255.255,255.255,255,255,255 
10120 DATR90,126,60,60,24,60,66,66 
10130 DATR255,195,0,0,0,0,0,0 
10140 DAT19255,255,255,170,85,255,255,255 
10150 DAT8129,90,60,60,60,60,90,129 
10160 DATA126,1c^9,165,129,189,129,126,0 
10500 FOR1=7424107424+7:POI.EI,O:NEXT 
10510 RETURN 

READY. 
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JAYC..YOURN0. 
RC 

ELEC?RONICS 
CONTACTLESS HALL -EFFECT 

"BREAKER POINTS 
A professionally engineered electronic l" breakerless'1 
contact breaker system. 
Yes, only Jaycar has a complete Hall -Effect triggerhead 
assembly designed to adapt to an extensive number of 
Cars. Each kit contains the following: 

HALL EFFECT TRIGGERHEAD 
MAGNETIC ROTORS FOR BOTH 4 E. 6 CYLINDER 

CARS 
OVER 6 CAM -LOBE ADAPTORS 
OVER 12 DIFFERENT ADAPTOR PLATES FOR YOUR 
PARTICULAR DISTRIBUTOR 
OTHER HARDWARE (i.e. SCREWS etc) 
YOU CAN REMOVE THIS SYSTEM AND RE -EQUIP 
YOUR CAR WITH THE ORIGINAL BREAKER POINTS 
WHEN YOU SELL THE CAR! 
AS EASY TO INSTALL AS A SET OF POINTS 
INSTRUCTIONS (SIMPLE -TO -FOLLOW) INCLUDED 

This set is designed to fit most European and Japanese cars. In tact it will also lit many Australian cars fitted with 
Lucas. Bosch, Motorcraft, AC Delco or Autolite electrics. II 
you wish to check first. please send SAE for car/distributor 
fist. 

SEE EA DECEMBER 1983 

TRANSISTOR 
ASSISTED IGNITION 

REF: EA JANUARY 1983 
{Latest version of this fantastically popular kit@ The Jaycar This kit is designed to be used wtthcontact breaker points. 

kit comes COMPLETE down to the plastic TO -3 transistor If you want Hall -Effect breakerless option may we suggest 
covers, genuine heatsink and DIECAST BOX - as used In the KA-1505 version of this kit shown 
the original EA unit. 
Beware of flimsy kits that use sheetmetal boxes. 

99 

Because we have no way of knowing. you get the fitting set for ALL of the distributors available. BasIcallyyou end up 
with a jar full o1 parts you don't need to use! (Perhaps for 
your next cat?) 
Quite frankly, we are amazed that we can supply such a 
comprehensive kit for this price. To produce a kit that will 
adapt to the dozens of different distributors around is 
amazing@ 
Remember, once you have installed a breakerless system 
It wilt never wear out and that part o1 your system will 
remain in tune FOREVER. 
Cat. KJ-6655 
PLEASE NOTE: This system must be used in conjunction 
with an electronic ignition. The Hall -Effect device will not 
switch enough current to replace the contact breaker 
points on their Own! 

2 9. 95 

' 
Mail Order By 

BAN KC A RD 

Via Your Phone 

$35 

FULL 90 DAY 
WARRANTY 

F / 

or by mail order to' 
Jayur 
Son 185 
concord 2137 

TRANSISTOR 
ASSISTED IGNITION 

HALL -EFFECT 
"BREAKERLESS 

VERSION $3695 REF: EA DECEMBER 1983 
This kit is virtually identical to the KA-1506 except that it 
contains the interlace electronics tot the KJ-6655 Hall - 
Effect triggerhead 
Cat. KA-1505 

The Voyager is available from 
the following dealers at your 

Convenience: 

TT 

AS REVIEWED 
OCT '82 

EA (p.26-28) 
ETI NOV '82 (p.26) 

CAT. XC2O1O 

NEW IMPROVED 
MODEL! 

Jeycar Sydney (City) 284 66881267 1614 
Jaycar Concord 745 3077 
Jaycar Carlinglord 872 4444 
Jaycar Hurnrnille 570 7000 
Zap Electronics Perremetta 

Hornsby 
Rod Iminp 
Mello A'Beckel St 103) 347 9257 
Northeote 103) 489 8131 
AHronics Perth 1091328'1599 

At 5199 the Voyager Car Computer represented absolutely outstanding 
value for money No one else had such a low priced. FULL FUNCTION 
car computer The Voyager is the only low-cost unit that wall give you full 
consumption (the most impOrtarit Nature nr a car Computerl an both 
mete kbesr100km AND good old MILES PER GALLONI 
Al S1 S9 many, many hundreds have been gold. NOW you can grab One 
absolutely complete for only 5125 - a saving Of 37% or 574! 
The Voyager comes absolutely complete with all fitting hardware - even 
down to a 1.011 Of insulation tape! Installation generally takes between 4 
and 6 hours depending on vetrcle. 

Spare Flow Sensors: Jaycar will 
be supporting this product for 
many years to come. To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the only 
things that wear our 

Cat. XC2036 
ONLY $29.50 

VOYAGER OPERATING FEATURES 
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VCR SOUND PROCESSOR KIT 
(Ref: EA April 1984)°- s- - 

Great new kit for Video Enthusiasts( Stereo Simulator 5 
vcdmum) PrrrxFtson 

Band Graphic Equalisation Noise Filtering I, 
The Jaycar kit once again Is truly original down to the 
genuine multicoloured knobs on the front panel (watch for j 

substitutes). The only extra that you will need to buy Is the 
optional whistle filter (Cat. EE -3814 $19.95) 
Cat. KA-1545 

$55 i 
NEWT! - DELUXE CAR 
BURGLAR ALARM 
(Ref: EA May 1983) Great new design from EA. Ths one is 
very sophisticated. (Auxiliary battery extra) Complete kit of 
parts. 
Cat. KA1550 

,. * 

NEW FREQUENCY 
COUNTER 

ADD-ON 
FOR 

YOUR 
ÚC T10t 

FcatilirPerator 
case) way =SZ.Oo 

1` 
- V tC LO CASSETTE 

'N CRFMCE - (net: ETI Mac1984 GEERAOR 
(net: EA April 198$ 

Nifty little add-on that allows you use your 
ction 

generator 
to di9lámeasurréqu 

^eiesuDtotSokHz 
It 

also Improves 
of scale. (Designed 

to tit Inside 

Th9¡asnaáHcin0blPceesdoenneéeeIC0computer. 
^sIhat you dothave 

to p15hpeovnenPproe. 

Ct.cK 875aYerS1d9es506ed 

iTiM 
$69.50 

NEW - MOTORCYCLE 
INTERCOM (Ref: EA March 1984) 
Now you can talk freely and safely to your pillion passenger 
with this akit! Cat. KA 1533 539.95 

NEW - IGNITION KILLER 
(Ref: EA March 1984) Handy little protect fits under your 
car to foil thieves. At this price can you afford not to have 
one? 
Cat. KA-1535 $14.95 

NOT NEW!! - EA DIGITAL 
CAPACITANCE METER 
(Ref: EA September 1980) Ideal for a bench type mains powered application. Measures from 1 pF to 99.99uF in only 3 ranges! Large easy to read LED display. 
Cat. KA-1105 

J 

si 

1 

$59.90 

o t 
e r 

743. 
MICROBOTS® BACK! 

We have secured another shipment of the two most popular 
¡ Micro Robot kits SEE REVIEW IN EA MARCE '841 

MEMOCON CRAWLER 
This robot is controlled by a keyboard (which is supplied). The 
keyboard plugs into the robot. Up to 256 discrete commands 
can be entered Into the robots memory (RAM). The robot will 
then move according to programmed instructions. Lights and 
a buzzer can also be programmed to operate as well. 
Cat. KJ-6686 ONLY. $79.95 

VIDEO ENHANCER 
A simple but effective kit to help improve copy recordings 
of video tapes. Kit complete 
CaL KA-1118 $35.00 

(Ref:EA October 1983) 
12/230V - 300W INVERTER 

300VA of power at 235V from an ordinary 12V car battery. 
Superb Jaycar kit Is complete 
Cal KA1114 $195.00 

(Ref: EA June 1982) 
DUAL TRACKING #22V POWER 
SUPPLY- Dual polarity can provide up to 22V at up 

tokit 2 amps. Also has fixed output of .5V at 0.9A Complete 

Cat. KA1410 
(Fiat EA March 1982) 

MUSICOLOR IV 
Sound to light effect with 4 channel Chaser. There are 4 
different chaser patterns plus a host of other features. 
Complete kit 
Cat. KA-1010 $89.90 

(Ref: EA August 1981) 
ETI 1515 MOTOR SPEED CONTROL 
Control the speed of your drill, saw, grinder, blenders etc. 
Effectively maintains speed over varying loads. 
Cat. KE-4031 $19.95 
THE RED FLASHER - (not illustrated) 
A de -luxe Swiss switch with electronics to make It flash 
plus deterrent stickers to make your car look as lilt has an 
expensive alarm. 
Cat. KJ7000 $20.95 
BBD EFFECTS BOX - (not illustrated) 
Bucket Brigade Delay line using the MN3001 device. Buy 
the kit Complete with TU4 box for $79 and for another $10 
you can have the special Jaycar pre -punched box (sold 
separately for $29.50). If purchasing with special box the 
TU4 Is not supplied. 

I Cat. KE1522 $79.00 

$89.50 

PIPER MOUSE 
This'microbot' is powered by 2 DC motors that drive 

I wheels. When special ultrasonic whistle Is blown, the 
unit goes left, right, straight ahead according to your 
command. Complete, including perspex dome covert 
Be a Pied Piper! 
Cat KJ-6680 ONLY $39.95 

G KA 
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NEW 
LOW COST 31/2 DIGIT LED PANEL 
METER KIT build It yourself and save a fortune! 
* k.1ksslve 18mm high digits * Very few extemal components 
required * plus/minus 199.9mV full scale * Input Impedance 
10 to the twelve ohms?* Requires only 5-6V @ 1 50mA1 * 
Guaranteed to reset to zero at zero input voltage * Auto 
reverse polarity indication * IC sockets included * Instruction 
sheet shows application * Notes to build Digital Thermometer, 
Capacitance meter, Frequency Counter etc. 

STAGGGGGERING VALUE 
$29.95 Cat. KJ-6670 
COMPLETE WITH ATTRACTIVE BEZEL AND 
INBUILT FILTER!! 

FUNCTION GENERATOR 
WITH DIGITAL READOUT 

REF: EA APRIL 1982 
The anractney hosed (matches the KA-1390 DFM) urn produces 
sine, triangle and square waves acre frequency rerv2e from below 
20Hz to over 160kHz with low distoab n and good envelope 
stabldy. It has an erbu8 4aigd counter unter for ease and 

ty d axcura the frequency seeing 
The Jaycar kit is compete and even includes a free Tilting Bail went, 
55. `- 

t - 

rnrf 
I LI Lt Lr 

I ncorporati ng 

ELECTRONIC AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET - PHONE: 1021 264 6688 and (021 267 1614 

CARLINGFORD TELEX: 72293 

Ce,. CARLINGFORD & PENNANT HILLS ROAD - PHONE: 1021 872 4444 

CONCORD 
115 - 117 PARRAMATTA ROAD - PHONE: 1021 745 3077 

`HURSTVILLE 121 FOREST ROAD PHONE: 1021 570 7000 

Jaycar NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

55 - 59.99 151.50) 510 - 524.99 153.201 
S25 - S49.99 154.501 550 - 599.99 (56.50) 
5100 - 5198 158.001 Over 0199 15101 

"Free INSURANCE for Road & Registered Post over S200" 
All heavy or bulky items lover 20kg.) sent Comet Road Freight 512.00 anywhere 

In Australia 
SHOP HOURS CARLINGFORD, CONCORD 6 HURSTVILLE 

Mon - Fri gam - 5.30pm: Sat - gent - 12pm: Thor, night 8.30pm (Not Concord) 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5,30pm. Sat - 8.30an, - 12pm: There night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE: P.O. Boo 185, Concord, 2137 

PLEASE NOTE! Concord Store open all day Saturday (Not other stores). 

Mai I Order 

IIIIBy 

BAN KC A RD 

Via Your Phone, 



MICROBEE CASSETTE 

INTERFACE 
MODIFICATION 

Daniel Ford, 

Engineering Manager, 
Memory Products, Applied Technology 

Anyone experiencing problems with saving and load- 
ing cassettes, particularly at 1200 baud, may like to 
try these suggestions: 

1. dc load 
Some cassette machines require a do (i.e: resistive) 
load on the earphone output. If yours if one of these, 
fit a 100 ohm resistor across the earphone connec- 
tion, preferably inside the recorder. 

2. Azimuth 
Problems can occur If you try to load 1200 baud cas- 
settes which were recorded on a different machine. If 

you know your recorder works reliably on 1200 baud, 
but it will not load someone else's 1200 baud tape, it 

may be that the azimuth of the two recorders is 
different. 

Refer to Appendix B of the new Wordbee User 
Manual for details of azimuth adjustment. However, 
this is not recommended, as after adjusting azimuth 
to suit another recorder, you may not be able to load 
your own 1200 baud tapes without adjusting it back! 

3. Circuit modification 
The modifications shown provide improved 1200 
baud performance on many cassette recorders. 
They should be carried out by someone skilled in 
electronics work, or by Applied Technology (a small 
charge will be made). 

R22 10k 

1123 10k 

C24 
100n 

F-{ASSETTEIN) 

With this modification your optimum record/ 
. playback level will need to be re-established. For 
most low cost cassette machines, a setting between 
a third and a half of maximum has been found 
satisfactory. 

The positions of R22 and C24 are reversed from 
the original. An extra 1k resistor has been fitted from 
the junction to ground and a 1On capacitor is con- 
nected across D10 and D11. 

The values of R23, R24 and C23 are different from 
the original values. Put a link in the original C23 loca- 
tion. C23 is 10n and is fitted to test point TP8 9. The 
track from R24 to +5 V should be cut and grounded. 

MORSE CODE TRAINING PROGRAM 
A. J. Anderson, Stawell Victoria. VK3KAJ 

This Morse Code training program was designed to 
be used by anyone who is learning Morse Code in 

order to obtain an amateur radio operator's licence. 

MORSE CODE TRAINING PROGRAM 

00150 CLS:PRINT)PRINT:PRINT"MORSE TRAINING PROOGRAM introdution" 

00160 DIM D(13) 

00170 DATA 46,44,45,58,63,39,47,40,41,61,93,91,34 

00180 FOR I= 1 TO 13:READ D(I) 

00190 NEXT I 

00200 PRINT:PRINT:INPUT"DO YOU REQUIRE INSTRUCTIONS (Y or N) ";10$ 

00210 IF I011="Y" OR IOs-"y" THEN COTO 290 

00220 CLSaPRINTIPRINT:PRINT"WHICH SECTION DO YOU REQUIRE" 

00230 PRINT:PRINT"Section 1 :Learning" 

00240 PRINT:PRINT"Section 2 :Single letters" 

00250 PRINT:PRINT"Section 3 :Five letter groups" 

00260 PRINT: INPUT"(1,2 or 3) "iS 

00270 CLS:PRINT:PRINT:INPUT"Required tone (1 to 24) "IA 

00280 ON S COTO 440,510,1340 

00290 CLS:PRINT:PRINT"The program has 3 sections. In section 1 the operator" 

00300 PRINT"learns the basic morse sounds by pressing a key and" 

00310 PRINT "hearing the morse code for that character." 

00320 PRINT "In section 2 morse characters are sent to the operator" 

00330 PRINT"which he/she must identify and type in the correct character." 

00340 PRINT"In section 3 , groups of five morse characters are sent" 

00350 PRINT"and must be read and typed back into the keyboard." 

00360 PRINT"The letters and characters that are supported are:" 

00370 PRINT"ABCDEFBHIJKLMNOPORSTUVWXYZ1234567890,.:7'-/()="CHR$(34)" the two ke 
Vs" 

00380 PRINT"( and I correspond to the start and end of message" 

00390 PRINT"characters respectivly. The speed is approk S w.p.m." 

00400 PRINT"To change from one setion to another, Press the esc key." 

00410 PRINT:PRINT"HIT ANY KEY TO CONTINUE" 

00420 00s=KEYs:IF GO$="" THEN COTO 420 

00430 COTO 220 

00440 CLS:PRINT:PRINT" MORSE TRAINING PROGRAM section 1 : Learning Characters":P 
LAY 0,20 

00450 CLS:PRINT:PRINT:PRINT:PRINT"PRESS KEY AND LISTEN FOR MORSE CHARACTER" 

00460 AOs=KEYS:IF AO$="" THEN COTO 460 

00470 IF A05=CHR$(27) THEN COTO 220 

00480 CLS:PRINT:PRINT:PRINT"THE CHARACTER ")AOs:PLAY 0,5 

00490 GOSUB 690 

00500 PLAY 0,5:CLS:GOTO 450 

00510 CLS:PRINT:PRINT:PRINT "MORSE TRAINING PROGRAM section 2 : Single letters." 
:PLAY 0,20 

00520 CLS:PRINT,PRINT:PRINT 

00530 GOSUB 550 

00540 COTO 650 

00550 REM CHARACTER SELECTION SUBROUTINE 

00560 X=INT(RNDa35)+65 

00570 IF X>95 THEN COTO 600 

00580 IF 1>90 THEN COTO 620 

00590 COTO 630 

'00600 R=INT(RNDw13)+1 

00610 X=D(R):GOTO 630 

00620 X=INT(RND.10)+48 

00630 AOt=CHRs(X) 

00640 

00650 

RETURN 

PRINT" MORSE CODE CHARACTER SOUND" 
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MICROBEE COLUMN 

00660 PLAY 0,5:C=1 

00670 GOSUB 690 

00680 GOTO 1210 

00690 REM CHARACTER TABLE SUBROUTINE 

00700 IF AOs=CHR$(27) THEN RETURN 

00710 IF A0s="A"OR A0s="a": PLAY A,1i0,1;A.3;0,3 

00720 IF A04="B"OR AO$="b": PLAY A,3t0,1,A,1:0,1tA,1i0,1iA,110,3 

00730 IF A0s="C"OR AOs="c": PLAY A,á,0,1;A,1,0,1;A,3;0,11A,1;0,3 

00740 IF A04-"D"OR A0s="d": PLAY A,3;0,14A,1;0,1;A,1i0,3 

00750 IF A0s="E"OR A0s="e": PLAY A,1t0,3 

00760 IF A04="F"OR A0$="4": PLAY A,1;O,I;A,1t0,1:A,3t0, 1;A,1í0,3 

00770 IF AOs="G"OR A01 -"q": PLAY A,3;0,1IA,370,1IA,1i0,3 

00780 IF Abs="H"OR A0s="0": PLAY A,110,1;A,1;0,11A,1;0,1;A,1;0,3 

0079:1 IF AO$="I"OR A0s="i"t PLAY A,1;0,1IA,1;0,3 

00800 IF AO$="J"OR A0$="1": PLAY A,1;0,I;A,3,0,1;A,3;0,1íA,3;0,3 

00810 IF AOs="K"OR AOs="k": PLAY A,3;0,1iA,170,11A,3i0,3 

00820 IF A04="L"OR AO$="1", PLAY A,1í0,1;A,3;0, I;A,1;0,IIA,110,3 

00830 IF AOs="M"OR AO$="m": PLAY A,3;0,1IA,3;0,3 

00840 IF A04="N"OR A0s="n": PLAY A,3í0,1;A,1;0,3 

00850 IF A0s="O"OR AO$="o": PLAY A,3í0,1;A,3;0,11A,3,0,3 

00860 IF A0s="P"OR A0s="p": PLAY A,1;0,1;A,3;0,1;A,3i0,1;A,130,3 

00870 IF AOs-"O"OR A0s-"q": PLAY A,3;0,11A,3;0,1;A,1t0,1tA,310,3 

00880 IF A0s="R"OR A0s="r": PLAY A,110,1IA,3;0,11A,110,3 

00890 IF A0$="S"OR A04="s": PLAY A,110,1IA,1¡0,1íA,110,3 

00900 IF A0s="T"OR A0s="t"t PLAY A,300,3 

00910 IF A011."U"OR A04="u", PLAY A,110,11A,110,11A,310,3 

00920 IF AOs="V"OR A0s="v": PLAY A,1í0,1;A,1;0,1IA,1t0,11A,310,3 

00930 IF A0$="W"OR A0$="w": PLAY A,110,11A,310,11A,310,3 

00940 IF A01-"X"OR A0s=">:": PLAY A,310,1;A,1;0,11A,110,1IA,310,3 

00950 IF AOs="Y"OR AOs="y": PLAY A,3i0,11A,110,1iA,310,10A,3;0,3 

00960 IF A04="Z"OR AOt="z": PLAY A,310,1IA,310,11A,110,11A,110,3 

00970 IF A0$="1": PLAY A,110,1¡A,310,1lA,3t0,11A,3)0,1tA,310,3 

00980 IF A0s="2": PLAY A,1;0,I1A,1f0,11A,3i0,1IA,3I0,11A,3i0,3 

00990 IF A04 -"3"t PLAY A,1;0,11A,110,1iA,110,11A,3t0,11A,310,3 

01000 IF AO$="4": PLAY A,110,1;A,1i0,1iA,1;0,1IA,1,0,1;A,310,3 

01010 IF AOs="5": PLAY A,110,1iA,110,1:A,1í0,114,110,1iA,110,3 

01020 IF A0$="6": PLAY A,3;0,1,A,110,1IA,1I0,11A,1;0,1IA,110,3 

01030 IF AOs="7": PLAY A,3;0,1;A,310,1;A,1i0,1;A,1i0,1;A,1i0,3 

01040 IF A0s="8": PLAY A,3;0,1;A,310,1;A.310,1:A,1;0,1iA,110,3 

01050 IF A04="9": PLAY A,3;0,1;A,3:0,1;A,3t0,1tA,3;0,1;A,110,3 

01060 IF AO$ -"0"t PLAY A,3í0,1íA,310,1IA,3;0,1;A,310,IIA,310,3 

01070 IF A0s="C": PLAY A,3;0,I: A, 1; 0, 1; A, 310, 1;A, 110, 1; A, 31 0, 3 

01080 IF A0s="7": PLAY A,1;0,11A,3:0,1íA,1;0,1)A,á;0,1íA,130,3 

01090 IF A04=" ", PLAY A,3;0,1;A,330,1;A,1I0,1;A,1;0,1,A,3;0.1iA,3;0,3 

01100 IF A0$=".": PLAY A,1;0,1iA,3;0,1:A,1t0,1$A,3:0,11A,1,0,1lA,3t0,3 

01110 IF A011.":": PLAY A,3i0,1;A,310,1;A,3i0,17A,1;0,11A,1í0,1iA,1,0,3 

01120 IF AOs="?": PLAY A,1;0.I:A,1;0.I;A,3;0,14Á,3,0,1;A,1;0.1:A,1:0,3 

01130 IF A01="'" PLAY A,1:0.1;A.3:0,11A,310,1;A,3;0,1IA,3i0,1;A,1;0,3 

01140 1F AOs."-": PLAY A,3;0,1:A,1;0,1:A,1;0,1;A,1:0, 1;A. 1;0, 1í A, 3; 0,3 
01150 IF A0s="/": PLAY A.3:0,1;A.1:0.1;A,1:0,1;A,3í0,1;A,1:0,3 

01160 IF AOs="(": PLAY A,3:0.1:A.1:0,13A,3;O,l;A,á;0,1:4,1,0.3 

01170 IF AOs=")": PLAY A,3:0.1:A,1,0.1;A,3;0.1,A,3í0,1;A,1t0,1tA,3t0,3 

01180 IF Abs="=": PLAY A,3:0,1:A.1;0,1,A,1;0,1IA,1,0.1,A,3i0,3 

01190 IF A04=CHR4(34):PLAN Á,1:0.1:A,3;0,1; Á,1;9,1,4,1i0. 1, A,3: 0,1íA, 119,3 

01200 RETURN 

01210 IF C=3 THEN GOTO 1330 

01220 CLS:PRINT:PRINT:PRINT 

01230 PRINT" CHARACTER 77?' ": 

01240 Bls=KEYS:IF Bls="" THEN GOTO 1240 

01250 IF B1s=CHR4(27) THEN GOTO 220 continued... 

MACHINE CODE MONITOR 
MODIFICATIONS 

H. N. Broadbent, Balwyn Vic. 

The Machine Code Monitor program which was pub- 
lished on page 61 of ETI, January 1984, has a bug in 
it; the data listing ends each line with a comma. 
The cure is simple and is shown in this modified 

program. Lines 370 and 390 have had CHR(8); 
CHR(127) added. This backspaces and deletes the 
offending comma. 

MACHINE CODE MONITOR 
MODIFICATIONS 

00100 DIM Z(5) :I=0 :CLS 
00110 PRINT "PRESS [BACK SPACE) TO 

EDIT , [ESC] TO FINISH" 
00115 REM CONVERT HEX ADDRESS TO 

DECIMAL 
00120 PRINT//"STARTING ADDRESS 

(IN HEX)" 
00130 K=ASC(KEY):IF (K<48 OR K>57) 

AND (K<65 OR K>70) THEN 130 
00140 PRINT CHR(K); :IF K<58 THEN 

LET K=K-48 ELSE LET K=K-55 
00150 Z(I)=K: I=I+1 :IF I<4 THEN 

130 
00160 S=Z(0)"4096+Z(1)*256+2(2) 

"16+Z(3): T=S :CLS 
00170 UNDERLINE :PRINT"00 01 02 

03 04 05 06 07": 
00180 PRINT" 08 09 OA OB OC 

OD OE OF":NOPMAL 
00190 A=ASC(KEY) 
00195 REM CHECK FOR ESCAPE OR 

BACKSPACE 
00200 IF A=27 THEN 310 
00210 IF A=8 THEN PRINT [44 8]; 

:S=S -1 : COT,O 190 
00215 REM ONLY LET 48-57 OR 65-70 

ASCII CODES THRCUGH 
00220 IF (A<48 OR A>57) AND (A<65 

OR A>70) THEN 190 
00230 PRINT CHR(A); 
00240 B=ASC(KEY) 
00250 IF (8<48 OR 8>57) AND (8<65 

OR B>70) THEN 240 
00260 PRINT CHR(B);" "; 

00265 REM CONVERT ASCII CODE TO 
DECIMAL NUMBER (O TO 16) 

00270 IF 0<58 THEN LET 4=A-48 ELSE 
LET A=0-55 

00280 IF B<58 THEN LET B=B -48 ELSE 
LET B=B -55 

00290 N= A*16+B: POKE 5,N: S=S+1 
00300 COTO 190 
00305 REM CREATE DATA STATEMENTS ON 

TAPE 
00310 PRINT "Set up tape recorder, 

press a key when ready" 
00320 KOS=KEY : IF KO$="" THEN 320 
00330 C=0: L=10000: OUT#2 ON: PRINT 

L;" DATA"; 
00340 FOR J=T TO S-1 
00350 PRINT PEEK (J);" , :C=C+1 
00360 IF C<16 OR J=S -1 THEN 380 
00370 L=L+10: PRINT CHR(8); 

CHR(127); CHR(13);CHR(10); 
L;" DATA "; :C=0 

00380 NEXT J 

00390 PRINT CHR(8);CHR(127);CHR(26) 
:OUT #2 OFF 

00400 END 
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MICROBEE COLUMN 

EASTER SUNDAY DATES . 

Noel Bailey, Maryland NSW 

This program will calculate the date that Easter Sun- 
day falls on for any year of the Gregorian calendar. 
The algorithm is from an article by T. H. O'Beirne 
which was published in 'New Scientist' on the 30th 
March, 1961. 

In AD 325 the council of Nicasea ordered that 
Easter was to be the Sunday which followed the full 
moon which occurred on, or next after, the day of the 
spring equinox. 

Arithmetical procedures have been developed 
over the centuries. The algorithm is listed in ten steps 
below. This is an excellent algorithm to cut one's 
teeth on when trying out new computer languages. 

EASTER SUNDAY DATES 

00170 LPRINT 
00180 INPUT'FIRST YEAR = ';Y 
00190 INPUTLAST YEAR = '2 
00200 LPRINT 'EASTER SUNDAY' 
00210 LPRINT '-- 
00220 FOR X=Y TO Z 
00230 GOSUB 300 
00240 IF P<10 THEN LPRINT' '; 
00250 LPRINT PTAB(10); 
00260 IF N=3 THEN LPRINT'MARCH';ELSE 

LPRINT'APRIL'; 
00270 LPRINT TAB(20);X 
00280 NEXT X 
00290 END 
00300 A=X-X/19x19:B=X/100:C=X-100xB: 

D=B/4:E=B-4xD:G=(8x8+ 13)/25 
00310 Q=19xA+B-D-G+15:H=Q-Q30x30: 

I=C/4:K =C -4x1 
00320 Q=2xE+2x1-H-K+32:L=Q-Q/7x7 
00330 M=(A+11xH+19xL)/433: 

N=(H+L-7xM+90)/25 
00340 Q=H+L-7xM+33xN+19:P=Q-Q/32x32 
00350 RETURN 

EASTER SUNDAY 

6 APRIL 1980 
19 APRIL 1981 
11 APRIL 1982 
3 APRIL 1983 

22 APRIL 1984 
7 APRIL 1985 

30 MARCH 1986 
19 APRIL 1987 
3 APRIL 1988 

26 MARCH 1989 
15 APRIL 1990 
31 MARCH 1991 

19 APRIL 1992 
11 APRIL 1993 
3 APRIL 1994 

16 APRIL 1995 
7 APRIL 1996 

30 MARCH 1997 
12 APRIL 1998 
4 APRIL 1999 

23 APRIL 2000 

MORSE CODE TRAINING PROGRAM 

01260 PRINT BIs:PLAY 0,5 

01270 S=32+ASC(A0$)&COS=CHRS(S) 

01280 IF B11=A0$ OR 01$=C0$ THEN SOTO 1310 

01290 IF C=2 THEN GOTO 1320 

01300 CLS:PRINT:PRINT:PRINT:PRINT" WRONG TRY AGAIN":PLAY 0,10:C=C+1:GOTO 670 

01310 CLS:PRINT:PRINT:PRINT:PRINT" CORRECT"&PLAY 0,10IGOTO 520 

01320 CLS:PRINT:PRINT:PRINT:PRINT" INCORRECT":PLAN 0,10&C=C+1&GOTO 670 

01330 PRINT:PRINT A0s ;" "1" IS CORRECT":PLAY 0,20:0070 520 

01340 CLS:PRINT:PRINT:PRINT"MORSE TRAINING PROGRAM section 3 : five character 
groups":PLAY 0,20 

01350 CLS:PRINT:PRINT:PRINT"five character group" 

01360 A1$="" 

01370 GOSUB 550 

01380 GOSUB 690 

01390 A1s=A18+A0$ 

01400 IF LEN(A1$)=5 THEN GOTO 1420 

01410 GOTO 1370 

01420 WI$="" 

01430 CLS:PRINT:PRINT:PRINT"THE GROUP WAS ???? 

01440 CURS I50:PRINT W1$ 

01450 WOs=KEY$ 

01460 IF W0$=CHRs(27) THEN GOTO 220 

01470 W1s=W1$+W0s 

01480 IF LEN(W13)=5 THEN GOTO 1500 

01490 GOTO 1440 

01500 U=0 

01510 FOR 1=1 TO 5 

01520 M0$=A1$(;I,I) 

01530 N0$=W1$(tI,I) 

01540 P=ASC(M0s)+32 

01550 R0$=CHR$IP) 

01560 IF N0$=M0s THEN GOTO 1590 

01570 IF NOs=R0$ THEN GOTO 1590 

01580 U=U+1 

01590 NEXT I 

01600 IF U=0 THEN GOTO 1640 

01610 CLStPRINT:PRINT:PRINT:PRINT"NO YOU GOT IT WRONG THE GROUP WAS 

01620 UNDERLINE:PRINT AIsiPLAY 0,50:NORMAL 

01630 SOTO 1350 

01640 CLS:PRINT:PRINT:PRINT"YES THAT IS CORRECT"&PLAY 0,20:GOTO 1350 

01650 END 

Step Dividend Divisor Quotient Remainder 

1 X 19 A 
2 X 100 B C 
3 B 4 D E 
4 8B+13 25 G 
5 19A+B-D-G+15 30 H 
6 C 4 K 
7 2E+21-H-K+32 7 L 

8 A+11H+19L 433 M 
9 H+L-7M+90 25 N 

10 H+L-7M+33N+19 32 P 

In the Xth year AD of the Gregorian calendar, Easter Sunday Is the Pth day 
of the Nth month. 
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MAZEGAZING 
W. F. Kreykes, St Albans Victoria. 

This program can only be run on a modified '660 
which has a screen display of 64 x 64 pixels. See 
'Experimenters modifications to the '660' in ETI, 
February 1984. 

I have listed all the changes that I think players 
may wish to make. At this stage I suggest no other 
changes as the program is fairly complicated to 
follow or debug. 

The listed colours give best results on a blue back- 
ground, however, I have allowed for different com- 
binations. The colours also provide an excellent 
picture on a black and white monitor, which is what I 

use for most of my work. 
This program uses nearly three pages of MCSRs 

to make it run as fast as possible. Take a look at the 
CHIP 8 subroutine called from 07BC at 0880; if two 
guards collide with each other the routine calls a total 
of eight MCSRs. 

Most of the machine code subroutines have been 
formed around specific actions of the opelating sys- 
tem to make the program run even faster; in some 
cases the number of machine cycles has been cut in 
half and a great deal of memory has been saved. 

What you must aim to do is travel every inch of the 
maze collecting the tokens as you go, while being 
careful to avoid being trapped by the guards that pat- 
rol the maze constantly. Skill and thought will enablé 
you to use the charging cells to replenish your fuel, or 
obtain a bonus; carelessness will result in a wastage 
of fuel. If you successfully collect all the tokens you 
proceed to the next floor. 

The aim is to get a higher score than your mate. 
Your score is displayed on the right and is updated at 
regular intervals. The highest score is shown on the 
left but this disappears to indicate a bonus opportun- 
ity. A timer goirerns the bonus opportunity and 
amount of bonus points in one case. 

Unlike a cat, you only have five lives! Attempting to 
collect a fuel evaporation cell, without previously 

MAZEGAZING 

being charged, will result in a loss of fuel; but if you 
have already collected 380 tokens no loss of fuel is 
possible. You must collect tokens to conserve fuel. 

The controls are: UP -3; DOWN - B; LEFT- A; 
RIGHT - C. 

Bonuses are subject to a time limit. When the high 
score box is violet you can attack a guard for a bonus 
of up to 250 points; this comes up at random. 

When the high score box is black this means that 
you have just collected a charging cell and can now 
collect a fuel evaporation cell to obtain a bonus of 
fuel. You must not collect any tokens on the way and 
if ,your present fuel level is seven eighths or over a 

bonus of 150 points will be given. 
When the high score box is yellow this means you 

have been doing some skillful driving by not colliding 
with anything while collecting 25 tokens; for this you 
get a bonus of 590. You now have the opportunity to 
attack a guard and if you do you can now repeat the 
above but you will only have to collect 15 tokens. But 
remember, one slip up and you are back to 25! 

When all the tokens are collected proceed to the 
next floor with a bonus of 800 points. 

A drawback is that as your lives dwindle, the 
guards increase and move faster. The game starts 
with three guards, ending with five guards patrolling 
the maze. 

You have a lucky escape only when the high score 
box.is violet when the guard seeks you out. 

To start a new game press any key. 
At the beginning of the game guards come out of 

the left-hand side of the homes and your men come 
out of the right-hand side. The homes have been 
designed so that once you come out it Is impossible 
to 'go back in. There is no escaping the guards as 
they travel Into every nook and cranny. 

Note that most of the MCSRs directly modify the 
present value of registers 2, 3, 4, 5, 6, 8 & A of the 
1802; register 5 is the program run register. 

Before changes are made that are not listed 
below, ensure any MCSRs used are perused; if 
involved you must have an understanding of how the 
monitor works (original or modified). 

The following addresses can have the value alt- 
ered to between 0 and 7 to change the colour. 

Red fuel and timer 0907 
Green fuel line 091B 

Colour of maze 092B 
Bottom home G and M 093B 
Fuel evaporators 0957 
Display number men 0059 
Bonus of points 0877 
Attack guard 08Aí3 

Yellow fuel and timer 0911 

Green timing line 0925 
Top home guard and man 0931 

Charging cells 0945 
Your score box 0969 
High score box 0A09 
Collected charge cell 078B 
25 tokens collected 080D 

The background colour can be changed. Black is 
D4 at OCCC; green is D4 at OCCD; red is D4 at 
OCCE; blue is D4 at OCCF. 

The rate 'of fuel wastage can be varied at 0E6E 
between 02 and 18. 

The directional keys can be changed. Data at 0872 
right; 0873 down; 0874 left; 0875 up. The number of 
the key must be preceded by a '1' for detectional pur- 
poses (by the MCSR). The data at OD7D (the MCSR) 
must be the same as the data at 0872. . 

If you find the game is too hard try at 0713C a 00FF 
or a 275A to really move. 

If you find that the game is too hard when down to 
your last life put a °OFF at 09BC. 

To change the tune at the start of the game and 
when a life is lost try changing V2 at 0A4A. 

If anyone has trouble with this program please feel free to contact BIII on (03)366-1324. 

0700 OCBD AEBC 7465 A487 F455 1718 00E0 0828 0900 6A19 6D1E ACFO 6001 0C47 AEEI 0C44 ACFI 
0710 A400 7465 A487 7455 6005 ADOC F055 6000 0910 6005 OC1C AEC2 0C19 ACF3 6004 0C1C ACF5 
0720 6101 6200 AE90 D122 7101 3140 1726 AWE 0920 0C19 AEC4 6004 0010 AED7 6003 0B75 AD92 
0730 F155 AEBC F465 A400 F455 2900 0055 AE9A 0930 6005 0C47 0C47 0047 AE22 6007 0C47 0047 
0740 OB4C 2A6A AEBC F465 ADPO 7455 F455 P455 0940 0C47 AD11 6007 0047 ADB6 0C44 AE81 0C44 
0750 A480 608E 6101 F155 1994 0860 E3A1 6300 0950 AE95 0044 AD82 6000 0047 AD45 0C44 AE45 
0760 E2A1 6318 E1A1 6308 EOA1 6310 0178 D783 0960 0C44 AEC1 0044 ADDC 6007 OC1C 6000 617? 
0770 OD8A D783 ODAB D782 0070 D782 00EE D783 0970 A7B6 F155 A7C0 P155 A7CC F155 OOEE 0180 
0780 OD39 D783 00EE 3908 0090 6000 611E 6901 0980 D783 4E07 2A10 3E07 2808 ADOC F065 70FF 
0790 28E0 0C9E 4E07 2A06 3E07 2B08 6B50 0871 0990 ADOC P055 ADO9 F365 4300 1B40 6076 4302 
07A0 2876 19000 FD18 7178 311E 17A2 OBE8 173C 09A0 6073 4301 6070 A7B3 F055 ADE6 7055 1706 
0780 00FF 6570 6908 2880 0E36 2A60 2880 275A 09B0 F165 4303 A7CC 4302 A7C0 4301 A786 F155 
07C0 2880 0E7 D232 2880 2880 275A 2880 4908 09C0 6004 4302 6006 4301 6008 AE3D 7055 AE92 
0710 17B6 A806 6337 DE31 7E77 601F 80E5 4701 0980 7055 2B24 2A06 6600 A105 6816 CF01 3700 
07E0 7BFF 3E07 17B6 28C6 206 2816 6908 17BE 09E0 6828 6714 D783 6E07 17B4 2A68 2816 6080 
0770 00FF 0077 1AC8 1A74 2B16 28C6 1B40 6B32 0970 F000 P018 P015 P007 3060 1976 197E 6BOF 

0800 61BB 2880 2A7E OBE8 28C6 2B16 6005 613C 0A00 61BB OBE8 1AEA 61AA 6006 A490 F155 0000 
0810 287A 6902 0C9E A480 7165 3100 1826 6110 OA10 A487 6C1A F465 7429 DCD5 7CFC 7329 DCD5 
0820 8105 3F00 OC9E 0E33 2A10 60C1 P000 6107 0A20 7CFC 7229 DCD5 7CPC 7129 DCD5 7CPC P029 
0830 287A 7118 AE87 7065 6300 70FF 4000 17F8 0A30 DCD5 00EE 2A36 8030 ADO5 610A 6217 D123 
0840 D032 7301 3340 1842 7101 3112 1838 AE8F 0A40 70FF 7104 3000 1A3E 6050 6266 P000 F218 
0850 F055 17E6 3902 1816 2B08 2A06 6908 1816 0A50 7215 7207 3200 1A52 7070 3010 1A4A 00EE 
0860 93BA F872 AAF8 73A6 E64A 734A 734A 730A 0A60 CF01 3700 6228 D124 ODCA 2B1A 1A48 D3D5 
0870 56D4 1C1B 1A13 6004 61BB A490 7155 18C6 0A70 A48C PB33 A48D 7165 6200 6C19 1A22 6000 
0880 OD96 D124 OD20 D124 ODC7 1124 OD4A D124 0A80 6103 0C13 0777 7700 7118 7101 3120 1A8A 
0890 ODC7 D124 OD43 D124 ODC7 D124 6200 2A68 0A90 7001 3005 1A80 OOÉE 6C34 1A14 0078 6850 
08A0 3908 OOEE C908 3900 1816 6003 612D 6819 OAAO F900 P918 2AB6 E3A1 170C 7301 3370 1AA6 
0880 6E37 2A0A 633F AD14 6008 F000 F018 D031 CABO 2AB6 8983 1AA4 3900 1A08 0055 ABD9 6205 
08C0 7002 3038 186A OCOO 41AA 1A10 AB89 41BB OACO 6308 F318 0067 18D6 3901 1854 2808 AE8F 
0810 1A6E 711E 721E D3D5 7308 3320 1814 OOEE OADO 7065 8100 7008 6340 8305 3701 19FE AE87 
08E0 4908 19EA 4901 19EA 289A 6308 8303 5360 OAEO F055 6300 AF86 D132 6100 287A. 2A7E 2806 
0870 1AFC 4902 IDEA 2808 2876 OBE8 2A7E 17E6 OAFO 2B16 1A76 2808 2A06 6908 0C9E 3900 19EA 
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CHIP -8 COLUMN 

MAZEGAZING 

OB00 2B08 FC00 FC18 17E8 ADO6 633F DE31 7EFF OD70 103A 7707 FF01 57D4 F873 A606 FF1C 32E4 
OB10 3E07 1B0C 18C6 A482 2A98 A400 2A98 A482 OD80 F876 A606 FC05 A.A93 BAD4 F873 A646 1616 
OB20 F455 00EE 0055 1A34 F887 A7E7 F800 A686 OD90 56FC 05AA 3023 93BA P875 A606 AA4A 32DD 
OB30 FF05 323B 46F5 3B3E 1732 2FF8 18A5 D400 ODA() 2626 26E6 734A 730A 56AA D406 3ABD F879 
OB40 00FC 6950 7901 3950 1B44 1A9C F805 BBBC ODBO A606 3AB9 42B5 42A5 D4F8 03AA D4F8 7AA6 
OB50 F8F0 ABF8 08BF 4A5B 1E8B FFF8 3A56 F8E7 ODCO F819 56F8 7EA 5 D406 3AFF F875 A606 PCO2 
0B60 AC9F AF1C 4A5B 5C1B 2P8F 3A63 8CFF 10AC ODDO AA F8 70A6 EA46 7346 7346 5A16 1606 FC03 
OB70 FPFF 3A61 D4EA OAAC 065A 632A 8C73 8A FF ODEO 56FF FF3A B4 F8 F056 30B4 2A7E 6AOF 1B00 
OB80 073A 769A FF7D 3A76 D408 083E 0808 0312 ODFO ---- ---- --P8 
OB90 
OBRO 
OBBO 
OBCO 
OBDO 
OBEO 
OBFO 

3B12 02AB 2A2B 2A3B A020 2020 B803 
0202 AB2A 2B2A 3BAO 2020 20B8 0339 
03D1 51D1 51DD 2040 8840 2000 3B21 
08DC 08C2 0A08 28A8 A8A8 2A00 3B21 
01C9 01C9 3820 3808 3824 243C 2424 
9692 9E48 4878 4848 F87B A606 A F8F 
2FF8 03A6 06FC 0156 FFOA 3AED 5626 

023B 
2139 
3B00 
3BA9 
9E90 
3274 
30F4 

0E00 
0E10 
0E20 
0E30 
0E40 
0E50 
0E60 

72A6 F878 A7E6 07AF F532 1C1F 8FF5 321C 
1F8F F532 1C07 FF02 P532 1CD4 E726 2706 
F532 3006 FCO2 F532 3006 FC04 P532 30D4 
F8E0 A512 12D4 93BF F892 AFOF FF02 5F3A 
74F8 ODBA F8E6 AAOA AAOA 3256 1A1A 1A8A 
FFFF 3A49 3074 F875 A6E6 8A73 2626 1F4F 
734F 73oF 56AA D493 BA F8 8EAA OAFF 105A 

OCOO P870 A6F8 90A7 4756 1607 5616 F805 5616 0E70 FA FO 3277 1515 D4 5A F872 A61A OAFF 0156 
0C10 P808 56F8 ODBA F8D9 AAF8 70A6 EAP8 06AE 0E80 5A32 961A 2252 649C A816 P800 56D4 0040 
0C20 F823 AF30 3330 3330 331A 1A1A 1A1A 2E8E 0E90 8080 0016 1008 F8 F8 A5D4 447F FFFC 1FFF 
0C30 3A20 D40A AC06 5A63 2A8C 5A1A 1F1F 8FA3 OEAO FF11 557F FFFC IFFY FF55 447F FFFC 1FFF 
0C40 F8F4 A5D4 F870 A6EA OAAC 065A 632A 8C5A OEBO FF11 557F FFFC 1FFF FF55 4400 0000 0000 
0050 8AFC 10AA D4F8 70A6 P804 5630 1342 B542 OECO 0011 513F FFF9 4 FFF FE55 4001 8100 0040' 
0060 A5D4 2606 FF08 3A99 16F8 1956 F8FE A5D4 DEDO 0011 5554 FF55 5555 5555 4000 1C00 0040 
0070 4632 ECO6 FF01 563A 7F16 0632 E6F6 56F8 OEEO 0011 7974 3C5D 5D13 F4F5 4050 1C14 1400 
0080 78A6 F8F0 AP93 BFE6 4FF5 32D0 1F8F 3A 88 OEFO 1001 5574 FF5D 5D55 5555 4040 001C 1C00 
0C90 
OCAO 
OCBO 
OCCO 
OCDO 
OCEO 
OCFO 

E6F8 7AA6 91F5 3262 7306 FF08 
2252 6491 A8F8 OEBF F88E AFOF 
A606 FC01 56FF 0A3A 5D56 2630 
E6F8 2C56 6226 F820 5662 E961 
26F8 F8F2 EFF5 E63A 908F FA08 
A5D4 F8F6 A5D4 12F8 9473 307F 
0408 1830 3208 3428 0A28 1210 

3AE2 
FCO2 
B1F8 
6161 
3A40 
F87A 
2A28 

E282 
5F96 
39A6 
61D4 
F886 
A5D4 
3A08 

OF00 
OF10 
OF20 
OF30 
OF40 
OF50 
0F60 

1001 5115 5555 5D7F 544F 4400 001C 145D 
1101 5557 FFFD 5D7F 4555 4404 0014 0000 
0101 5791 555D 5555 55F5 4000 0000 0000 
0011 5555 7455 5FFF F555 4000 5100 1000 
1011 513F F54F F555 5F55 4400 0100 1000 
1511 5555 5555 55FE 5B55 4400 0100 1140 
1511 57FE 45E4 45D5 5F45 4000 1001 0000 

ODOO 3C08 3000' 40E0 80E0 7820 7800 OOEO 20E0 OF70 0001 5555 5555 5557 5555 4000 1001 0007 
OD10 2838 2828 COAO A0E0 2828 3828 OOEO AOAO 0P80 0001 7FFF FFFF FFFF FFFF. 
OD20 
OD30 
OD40 

F870 A6F8 FEAC E646 3233 FF08 
0832 359C 388C P456 D49C ACF8 
A630 26E6 P808 ACF8 00BC F870 

3235 
FEBC 
A6F8 

16FF 
F876 
72A7 

notes; This game only suitable for the '660 
with a modified 64x64 display. 

0D50 06FF 103A 5907 FC01 579C 326B 06FB 10AC "----" = DATA area, aleo 0480-0491 
OD60 E999 F4E6 F4B9 56F8 08F2 568C F356 AAFF 

DATA underlined set by program run. 

RANDOM WARBLER 
Tim Parish, Myrtle Bank SA 

This purely audio program will either fascinate you 
for hours or drive you around the bend! It gives the 
tone generator a real workout, producing a sliding, 
oscillating, chopped sound that behaves according 
to the following random variables: (VE) starting pitch, 
(VC) number of pitch increments in either direction, 
(VB) pitch increment, (V7) length of rests between 

RANDOM WARBLER 

beeps, (VD) time interval before next set of random 
quantities is generated. 

VA and V8 are counters used in the range of oscil- 
lation and rests between beeps, respectively. 

Many other effects can be obtained by holding 
some random variables constant or changing their 
maximum values e.g: CC2F or CCOF. 

0600 V9=01 6901 #3 0618 V8=V8+01 7801 0630 V8=ff 68ff 

#1 0602 V7=RND AND 1f c71í 061A SKF V8=V7 5870 #5 0632 V8=V8+01 7601 

0604 VE=RND AND ff ceff 061C GOTO #3 1618 0634 SKF V8=V7 5870 

0606 VD=RND AND 7f cd7f 061E VE=VE+VB 8eb4 0636 GOTO #5 1632 

0608 VC=RND AND 2f cc2f 0620 VD=TIME fd07 0638 VE=VE-VB 8eb5 

060A VB=RND AND Of cbOf 0622 SKFN VD=00 4d00 063A VD=TIME íd07 

060C VB=V8+f8 7bf8 0624 GOTO #1 1602 063C SKFN VD=00 4d00 

060E VA=00 6a00 0626 VA=VA+01 7a01 063E GOTO #1 1602 

0610 TIME=VD íd15 0628 SKF VA=VC 5ac0 0640 VA=VA+ff Taff 

#2 0612 PITCH=VE fe00 062A GOTO #2 1612 0642 SKFN VA=00 4a00 

0614 TONE=V9 f918 #4 062C PITCH=VE fe00 0644 GOTO #2 1612 

0616 V8=ff 68ff 062E TONE=V9 f918 0646 GOTO #4 162c 
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4.0 .- 1 F 
Sensitivity: 5mV/div-10V/div; 1mV/div at x5 Mag. 
Bandwidth: DC or 10 Hz -35 MHz. 
Sweep Mode: NORMAL, AUTO, SINGLE, DELAY 

MO -1252 
35 MHz 

2 -Channel 

$749* 
PROBES (x 1/ x 10) 
SUPPLIED WITH 
EACH CRO AT NO 
EXTRA CHARGE! 

Trigger Delay: INTEND, DELAY'D; 1µs-t00mS. -Í 
TriggerOa INT, LINE, EXT, EXT/10. IKUS UI X-Y Operrationtion 8 ZAxis 

a . 

41' 

ShowroomSales: 
NaationallAustralia Bank Bldg., 2nd Floor, -562 Spencer Street. West Melbourne. 3003. Tel: (03) 329-7888 

661 George Street, 1097-1103 Dandenong Road, East Malvern, Vic. 3145 
Sydney NSW 2000 Tel: (02) 212-4815, 212-3463 Tel: (03) 211-8122 

e 
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r. r. ~- 
Sensitivity: 5mV/div-20V/div; 1mV/div at x5 MAG 
Bandwidth: DC or 10Hz-20MHz. 
Sweep Mode: NORMAL, AUTO. 
Trigger Source: INT, CH2, LINE, EXT. 
X -Y Operation 8 X -Axis modulation. 
Component Tester: for R.L.C. 8 diodes. 

EMONA CATALOGUE '84 - INSTRUMENTS & 

COMPUTERS IS AVAILABLE ON REQUEST. 

MO -1251 
(with component 

tester) 

20 MHz 
2 -channel 

$525 

UNBEATABLE VALUE FOR A 2 -CHANNEL CRO 
COS -5020 

20 MHz 
2 -Channel 

$469* 

Ideally priced for: 
Hobbyist 
Schools 
Laboratories 
Workshops 
Amateurs 

Sensitivity: 5mV diov-5V div: 
1mV div at x5 MAG. 

Bandwidth: DC or 10 Hz -20 MHz. 
Sweep Mode: AUTO, NORM, SINGLE. 
Trigger Source: CHI, CH2, LINE. EXT. 
X -Y Operation, CHOP and TV. 

Add 20% Sales Tax it applicable 

EMONA INSTRUMENTS (NSW) RADIO PARTS GROUP (VIC.) 

MASTER HEAT GUNS 
NOW AVAILABLE FROM NEWLY APPOINTED FACTORY REPRESENTATIVE 

Since our appointment recently as a direct factory 
representative for the MASTER range of Heat Guns 
we now have stock on hand of all popular models 
and the complete range of accessories. 

--s 

The MASTER range of heat guns provide a safe 
flameless source of heat for: 

HEAT SHRINK TUBING 
PLASTIC WELDING 
FAULT FINDING . 

EPDXY RESIN CURING 
DRYING 
BENDING AND SHAPING PLASTICS 
MELTING SOLDER PREFORMS 

OR any other application where heat without flame 
is desirable. 
MASTER Heat Guns are available from stock in 5 
standard models in a size to suit almost all 
requirements from small, lightweight units to large 
industrial work -horses. Nozzles for plastic welding, 
heat shrink tubing, heat shrink boots, solder 
preforms and shrink wrapping are available as well 
as a full range of elements and other accessories. 

STEWART ELECTRONICS 
44 Stafford St. Huntingdale 3166. 

Phone (03) 543 3733. Telex ÁA36908 
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CLEAR YOUR DESKS FOR THE 
PERSONAL TERMINAL BOOM. 
Introducing a desktop revolution. The Personal Terminal from TeleVideo -a compact new terminal for people 
who've forgotten what the finish on their desktops looks like. It isn't intimidating. It doesn't require programming 
knowledge. And it costs much less than a full-sized terminal. Clearly, the Personal Terminal will simplify the way 
your company works. 
Want communications capabilities? Two RS -232 communicatión ports are standard equipment. An attached 
telephone option is available. And two optional, internal modems (300 or 300/1200 baud) put managers on-line 
with data services in seconds. 
Want to expedite data retrieval? The Personal Terminal has 7 function keys (shiftable to 14) that reduce often -used 
commands to one key stroke. With a modem installed, those same keys can autodial up to 10 phone numbers. The 

built-in directory feature lets you autodial up to 18 more. 
Send and receive electronic mail. Check inventory. 
Review sales and traffic figures instantly with the Personal 
Terminal. The 9 -inch screen is easy to read. The / 
professional keyboard is easy to use. - 

The Personal Terminal from TeleVideo. The desktop 
connection to a more intelligent, productive and cost- 
effective office environment. Isn't it time you got in on 
the information management boom? 

TeleVidea Terminals - 
c.,TéleM/ideo Systems, Inc. 

ANDERSON DIGITAL EQUIPMENT PTY. LTD. 

A 
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P.O. BOX 422, CLAYTON, VICTORIA 3168, AUSTRALIA. PHONE: (03) 544 3444. 
P.O. BOX 341, PENNANT HILLS, NSW 2120, AUSTRALIA. PHONE: (02) 848 8533. 
Adelaide: 46 4062. Perth: 387 6055. Tasmania: (03) 544 3444. Canberra: 58 1811. 
Brisbane: 352 5788. Newcastle: (049) 69 6467. Wellington: 69 3008. Auckland: 59 0249. 
Christchurch: 483 991. Darwin: 81 5002. Singapore: (65) 449 4433. Wangaratta: (057) 21 6443. 
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"BIG BOARD II" 
Over 1,000 sold 

Jim Ferguson, designer of the "Big Board" distributed by Digital 
Research Computers, has producing a stunning new Computer, 
"Big Board II". It has the following features: 

4 MHz Z80 - CPU AND PERIPHERAL CHIPS 
The Ferguson computer runs at 4 MHz. Its monitor code is lean, uses Mode 2 

Interrupts, and makes good use of the Z80 -A DMA chip. 

64K DYNAMIC RAM 4K STATIC CRT RAM 24K E(E)PROM OR STATIC RAM 
"Big Board 11" has the three memory banks. the first memoery bank has eight 4164 

RAMs that provide 60K of user space and 4K of monitor space. The second memory 
bank has two SKx8 SRAM5 for the memory -mapped CRT display and space for six 
2732 As, 2Kx8 static RAMS, or pin -compatible E(E)PROMs. the third memory bank is 

for RAM or ROM added to the board via the STD bus. Whether bought as a bare board, 
a full kit, or assembled and tested. It comes with a 450 nS2732A EPROM containing the 
monitor. 

MULTIPLE -DENSITY CONTROLLER FOR SS/DS FLOPPY DISKS 
The new Ferguson single -board computer has a multiple -density disk controller. It can 
use 1793 or 8877 controller chips since It generated the signal with TTL parts. The 
board has two connectors for disk signal with 34 pins for 5.25" drivers, the other with 50 

pins 8" drives. 

VASTLY IMPROVED CRT DISPLAY 
The new Ferguson SBC uses a 6845s CRT controller and 8002 Video Attributed 
controller to produce a display that will rival the display of quality terminals. 
Characters are formed by a 5x7 dot matrix on 15.75 KHz monitors and 7x9 dot matrix 
on 15.75 KHz monitors. The display is user programmable with the default display 24 
lines of 80 characters. 

STD BUS CONNECTOR 
The Ferguson computer brings Its bus signals to a convenient place on the PC board 
where users can solder an DSTD, bus cards can be plugged directly into It, and it can 
as well be connected by bus cable to industry -standard card cages. 

5100 CPU Card 
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GENERAL 
DESCRIPTION: 
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' Z80A CPU running at a full 4 MHz 
Battery backed real time clock and calendar 
2K of CMOS ram as standard 

' 2716/2732 Eprom from 2K to 16K 
Z80A CTC with all 4 channels available to user 
2 -RS232 serial ports available 

'Software controlled baud rates on each channel 
' 16 -baud rates from 50-192200 baud available 
3-8 bit parallel ports via an 8255A 
Centronics compatible printer port via 8255A 
DMA operations supported 
Power on jump to any 4K boundary in memory 
On board memory enable/disable for lull 64K operation 
Vectored Interrupt chain via Z80 CTC 
Daisy chain interrupts through system full supported 
Comprehensive 2K monitor available 

' Complemented by Disk, Memory and Input/output cards 
Local software and hardware support available 
A QUALITY AUSTRALIAN PRODUCT 

,yo 
`8dd>k 

Bare Board $180 & tax 
od Kit Price $295 & tax 

<".¡A '... Aidad Assembled & Tested $350 & tax d o Manual Available Separately 
.. Oó'I .ek 

for $15 inc. Postage. 

Parallel 
Keyboard Serial Port No.2 
Port 

\ Serial Port No. 1 I I 
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Disk -Drive Connectors, 
One 50 pin for 8" drives SASI Interface 
The other 34 an for 5'/." drives. ,r - `. # ~= L;"' 
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.=I E ' 1 1 

= r.°. 

ri EPROM. 
Shown only 
for only. 

Frototyping 
Area 

A Z80 -A S10/O=TWO ASYNCHRONOUS/SYNCHRONOUS SERIAL PORTS 

TWO Z80 -A CTCs =EIGHT PROGRAMMABLE COUNTERS/TIMERS 
The new Ferguson computer has two Z80 -A CTCs. One Is used to clock data into and 
out of the Z80 -A 510/0, while the other is for systems and application use. 

PROM PROGRAMMING CIRCUITRY AND SOFTWARE 
The new Ferguson SBC has circuitry and drivers for programming 27165, 2732(A)s, or 
pin -compatible (E)EPROMs. Software 525 extra. 

CP/M 
CP/M with Russell Smith's CBIOS for the new Ferguson computer is available for 5295 
The CBIOS is available separately for 565. 
Actual board size: 39.6cm x 22.2cm. 5 inch BIOS being developed. Approx price 595. 

Kit Price 
5695 inc. tax 
5850 Assembled and Tested 

S100 Floppy Disc Controller 
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GENERAL DESCRIPTION 
The extensive capabilities of the rasefdc are to a large part due to the presence of the 
Western Digital WD1795 double density controller chip. This device will perform the 
majority of the timing and control functions as required by floppy disk drives when 
carrying out the following operations. 
1.Head loading and unloading 
2. Track seeking 
3.Address reading and writing 
4. Data conversion during read and write 
5. IBM3740 soft sector compatibility 
6.CRC error code Inspection generation 
7. Double density write precompensation. 
The board uses the phase locked loop technique when recovering data from disk, the 
vco of the phase locked loop is under the control of the WD1691 circuit to ensure very 
reliable data recovery during double density operations. To ensure syncronism 
between the CPU and the controller card during disk read and write operations the 
rasefdc will inset wait states until the WD1795 Is ready to pass or receive the next byte 
of data. 

Bare Board $150 & tax 
Kit price $295 & tax 
Assembled & Tested $350 & tax 
Manual Available Separately for $12 inc. Postage. 

ROD IRVING ELECTRONICS 
425 High St., Northcote, Vic. 48-50 A'Beckett St., Melb., Vic. 
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 
Mall orders to P.O. Box 235 Northcote 3070 Vic. Minimum P & P $3.00. 
Please address tax exempt, school, wholesale, and dealer enquiries to: 
RITRONICS WHOLESALE 
1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897 



Equipment NEWS 

RECEIVER IS A RADIO 
CONTROLLED SWITCH 

Telmar Communications has released its Teltrac receiver, 
an applications -agile radio controlled switch. This re- 
ceiver is designed to replace expensive cable runs in envi- 

ronments where process controlled switching is done centrally. 

The Teltrac may also perform 
a number of pre-programmed 
switching sequences which will 
help to distribute the controller's 
work load. 

The Teltrac receiver can be 
supplied on practically any fre- 
quency, including 27 MHz and 
up to 520 MHz. Coding struc- 
ture is also extremely flexible, 
however, 2/5 tone sequential is 
preferred. 

The Teltrac may operate on an 
existing company channel on an 
overlay basis or, if air -time be- 
comes excessive, a discrete fre- 

quency can often be arranged. 
Telmar advise that the Teltrac 

can even be supplied on Tele- 
com's Telefinder network. In 
this case the Teltrac is seen as a 

pager offering two addresses and 
a group call function. Thus a user 
may remotely turn on/off almost 
any electrical device they wish. 

Enquiries on this receiver may 
be directed to the National Sales 
& Marketing Manager, Telmar 
Communications, 604 City Rd, 
Sth Melbourne Vic. 3205. (03) 
690-8666. 

31/2 -DIGIT MANUAL/AUTO 
MULTIMETER 

The latest model in Univolt's 
digital multimeter line-up, 

the DT -845A, features a 31/2 - 

digit liquid crystal display and 
operator selectable autoranging 
or manual operation. 

There are five dc voltage 
ranges: 200 mV full-scale, 2 V, 
20 V, 200 V and 1 kV. Accuracy 
is quoted as 0.5% + two digits 
on the lowest range and 0.7 + 
one digit on the other ranges. 
There are four ac voltage ranges 
from 2 V to 750 V, accuracy 
being quoted as 1% + five 
digits. 

There are five current ranges 
of 200 µA, 2 mA, 20 mA, 
200 mA and 10 A. Accuracy on 
do is quoted as 1.2% + one digit 
and on ac as 1.5% + five digits. 

Six resistance ranges cover 
200 ohms to 20M, with an ac- 
curacy given as 0.8% + two 
digits on the lowest range, 0.8% 
+ one digit on the 2k to 200k 
ranges, 1% + two digits on the 
2M range and 2% + two digits 
on the 20M range. A continuity 
beeper is included and a sepa- 
rate diode test function. 

The auto/manual button per- 
mits operator selection of auto - 
ranging or manual operation on 

iiii;;.jOT-845A 
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the volts and resistance func- 
tions. The 14 mm high display 
shows the mode of operation, 
range and polarity of the meas- 
urement, along with the value. 

Further enquiries should he 
directed to Benelec Pty Ltd, 
P.O. Box 21, Bondi Beach NSW 
2026. (02)665-8211. 

WAVEFORM MEASUREMENT 
SOLUTIONS 

ewlett-Packard has pub- 
lished a new full colour bro- 

chure which details the HP 1980 
oscilloscope measurement sys- 
tem and its role in automatic test 
systems. 

Titled "Waveform Measure- 
ment Solutions Through HP 
Automation" (Publication No. 
5953-3933), this brochure dis- 
cusses how measurement quality 
and throughput can be increased 
in production, calibration labo- 
ratories, new -product develop- 
ment and incoming inspection. 

The brochure provides guide- 
lines for developing a testing 
strategy based on a test system 
in an automatic environment. 
Included are examples of some 
of the most common measure- 
ments a user can make with the 

t 
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HP 1980 system as well as some 
of the problems that the system 
can solve. 

It also discusses the concept of 
the manufacturer's productivity 
network (MPN), and how such a 

network can be used to increase 
overall productivity. 

Included arc details on the 
function and performance of the 
measurement tools of the HP 
1980 system, which includes a 

fully programmable oscillo- 
scope, gated universal counter, 
digitiser. programmable ana- 
logue comparators and applica- 
tion software. 

For more information contact 
Hewlett-Packard Australia Ltd, 
31-41 Joseph St, Blackburn Vic 
3130. (03)895-2895. 
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PLUS 20% S/TAX 

GREEN PHOSPHOR $154 
ORANGE PHOSPHOR $175 

NEW MODEL CP-80 PRINTER 
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ínk 

PLUS 20% S/TAX 

WIREWRAP WIRE NEW LOW PRICES 

50' SPOOL E $ 3.30 ea. ilk 
/.'"- 100' SPOOL $ 4.80 ea. 

_. 7- .. ° 250' SPOOL E $ 8.90 ea. 
500' SPOOL El $14.10 ea. 

- % 1000' SPOOL E $25.05 ea. 
All prices plus 7.5% sales to.. 
Red, Black, Brown, Yellow, 
Orange, Green, Purple, Whlte. 

ONCE ONLY SHIPMENT OF TOP QUALITY 

BRAND NAME DUAL DISK DRIVES 

FREE 
2 BOXES S095 
DATALIFE 
525-01 
DISKETTES 
VALUE $70.00 
WITH THIS DISK DRIVE. 

111111® 
o ii 

PLUS 20% S/TAX 

NEW RANGE OF k ̀  

COMPUTER FANS 
AT AN AFFORDABLE 

PRICE! 4 

RF180-230 
(79.5mm square x 41.5mm slim) $16ea 
RF4120-230 
(119.5mm square x 38.5) $16,ea 

FINGER GUARDS $1.50ea 
Available 240V or 115V. 

TOP PRICES ON DISKETTES 
Single Side 

-525 01 $29.50 
Double,Sided 

-550.01 $35.00 
.11117111111111111.1111% -. 

bulk price for wholesalers & O.E. M. on request. 
Minimum Postage & Packaging $3.00 Extra For Heavy Items. 

These Offers Available For One Month From Date of Publication 



 PHONE YOUR ORDER - ALTRONICS TOLL FREE 008- :1412 

QUALITY ALTRONICS PRODUCTS 
* nu FREE PHoNE~Ex SERVICE (00B 999 007) 

NEO PAY 
tateQv/cz ~VERY READ OM 

NEW HITACHI F SERIES 
SQUARE SCREEN DUAL BEAM CRO 

V-212 DC to 20 MHz, 1 mV/div, DUAL -TRACE 

We are proud to include Hitachi's latest oscillo- 
scope In our range of test equipment. 

It features: Thin light and compact design 
(310W x 130H x 370b mm, 6 kg) Large 6 inch 
rectangular, internal graticule CRT Vertical 

HEATSINK COMPOUND 
BUY THE BULK 150g PACK - 

IT'S 378% MORE ECONOMICAL! 

Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink. One tube good 
for up to 30 T-03 package - 

semiconductors. el- 
vr' 

H1600... 7.5 gm Pack S1.80 
H1610 ...150gm Pack 9.50 

DIODES SLASHED 
This 

Were Month 100+ 
IN4002 8C 6c 5c 
IN4004 10C Sc 7C 
IN4007 14C 10C 9c 

MINI BUZZER 1.5-5V DC 
SENSATIONAL LOW PRICE 

Fantastic 
Value 

Handy little solid-state audio 
"Buzzer" or signalling device. 

Just the shot for Communicator 
panels, or for timer alarms or in 

the car. Polarity conscious. 

55062...$1.95 10 Up... $1.75 

SOLDERING IRON STAND 
UNIVERSAL 

TYPE 
T1302 

$5.95 

VERO TYPE STRIP BOARD 
Alpha numeric grid. Pre drilled .9mm, 2.5mm 

spacing, 95mm wide. 3 handy lengths. 

H0712 95X152 ONLY $2.50 

mode triggering selection to provide stable 
triggering of each channel High accuracy ± 3% 

High sensitivity 1mV/div Stable, low drift 
design TV sync separation Circuit bulitin 
Convenient X -Y mode for phase difference 
measurements Tilting ball supplied. 

MINK .R.w tº Ms. 

I 

FREE FREIGHT ANYWHERE IN AUSTRALIA 

00152 $699.00 
MASSIVE 30 AMP 

RATED PANEL MOUNT r' 
FUSE HOLDER 

Remember the hassle In providing high current 
circuit protection? The options are few - expen- 
sive industrial fuse assemblies costing 510 or more 
or circuit breakers (costing an arm and a leg). well 
here is the answer - our nifty new panel mount 
fuse holder. It's like a big, big brother to the 
3AG Style. The 10mm x 38mm fuses are an 
industry standard of course - naturally though, 
ours cost somewhat less than Industry 
standard prices. 
Panel hole size 15/16 Inch is perfect although 
1 inch or 25mm Is OK. 

3 

HOW'S THIS! 
CENTRONICS 

PLUGS 

----........ 

36 WAY 
P0870 

TOP (DUALITY 
LONG LIFE CONTACTS - GOOD FOR 

THOUSANDS OF 
CONNECTIONS 

ONLY 

$12.00 
WHY PAY 
$19.95? 

Simple One Hole mounting - no more 
expensive panel cutouts, brackets. 

each 10+ 
56030 Fuse Holder $4.10 
55975 Fuse 20 AMP 1.95 

5$$1.85 

55976 Fuse 25 AMP 1.95 1.85 
55977 Fuse 30 AMP 1.95 1.85 
OEM's - Please contact our Wholesale Dept 

for wholesale prices. 

SUPER BRIGHT HIGH INTENSITY 

SEIMENS 5mm RED LEDS 
WERE 50C 

SAVE A FORTUNE! 

CAT 1-9 10-99 100 UP 

zo155 22c 19c 15c 

DC PLUG PACKS 
AT LAST ... DIRECT IMPORT PRICES 
ON FULLY APPROVED PLUG PACKS 

Great for 
powering small 

Micro's, TV Games, 
Slot Car Sets, etc. 

Eliminate the need 
for batteries, - 

when testing or 
operating new 

projects. 

M9000 
240v AC - 3, 4.5, 6, 7.5, 9, 

12v DC ® 300mA 

ONLY $12.50 

M9005 
240v AC - 6, 9, 12v DC 

0 500MA 

ONLY $14.95 
4 OR MORE $13.50 
Both Plug packs come with 

Instructions and a 4 way 
multlplug 1.6m lead. 

r 

ww-**} ° 
«ísi 

MICRON 

PHONE YOUR ORDER - ALTRONICS TOLL FREE 008-999-007 



WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CH/PS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR CHIPS ... WOOD FOR 

R o 

cc 

o 
u. 

o 
o 
o 

á 

Q o 
o o o 

H 4 

cc o 
o 
o 
3 

cc 
o 
0 
o 
3 

-.x.Cn4114 
c0.501u 

0.2.2. .274 
n22.. 
4.7:.. 

20:1.4 

C14012,0 L1011. -r 
1002. 21.1 

En. 

M04 
000N. 

c4 
CDD 

o 

o002N. 
R. 0010. 
cD oo.o- 
r o 061. 

110*+ 
CD DIrc4 
-D 0 

11 014K . . 
D a7K. 

ce OI+K. coa. 

CD 111. 
D 03b 
0 o:f.c+ 

o ce 4 

41.c.4 

2 

cD o 

1: 
osa*. 

ou.C. 
<D 

ó4.:4 
Co 

CD 
04.0. 

11s4.0 
CO 0414C. 
00170. 

:.1.C. 

077.Nc: 

CO 0 »Cm 
0).0. 

CO 
D 021OKO 

C. 02eC. ...n 
CDD :MI' 
2D a.iiC. 

nN4 
11-a04 

CD 

To 

:1112: 

Ko 
7T. 

110 
110. 

51}N11 
suc4 

CO 572C. 5 
u4.c. 
7K4 

K; 

uc4 

-20 

C01+ 

º. 

- c.01 - --TIC LOGIC - ,uNU 2.10 DR"""u. O.0 ,.cw. DoD. D. 
44444 T. 01. 2-11 c 

.uu e 
.77uo1. o.. 

1.17 b D.e. 
!]1 0.24 

N . u 4 .5.1.2. 0.. 
.. o . 

04 7 i 0 ti 44444 
+2.05 .7 "4.1 .. 0.. 
0.240144 O .l 0.17 
<.5. 1.01 D. 0..4 

17. 
1.11 5. 

n.:DT.1. 1 Lí20. 0.1: 
...c].. ;7 0.4.441]11 0.1. 
.n..C10. 3 7. 0.4. 

D444444 21.m 037 
D41< - o.e 

n.7á/: . 1. 
74 . 2 

2 
S1 Mh1 .1. 0.1. 

0.2 M',.17 0.17 
42 11 1.01 

I. 1.01 
031 

4 .4 

21. 1.01 
0.0 . 1.2 
1.00 . .n 

105. 
5 1 Co 4 1)f4 
0.51 

7,1370+ a 

41 3,.4 21 

.2 :: 
45 ,47 
at ..7.010. 7 

.1: 17.1.0:. :15 
.0 c,.. n 
:U o . .ó.. .n 1. :214 
: ñ7 : .:..5 7 i . 

H .1401" .11 67,414 

.i72. 
:1J 122r. :72 0.7..5. 

40 c.2L .47 

:52 ..7.:21. t7; 
Dx,H,. 

52 
0014 .34 IM 

:0. 
7á171 .2. 40n .00n .0 ex7n)x 

.41 1404" 

:Á n140:116 :15 

D.7.754 s 
.os 14.02. :71. 0.74.1. 

) 

..Nu 7.. 001. 
.12 

.. 
.N 1.24.4...CI01. 

.72 1 n. Al 

:25 .C20. :7! 1)411 
,7. 0070. 43u4 

..7.xq04 :1: M14s. 
,CR4 

::5 .0.4x042. :22 0.74100. 

.42 nn>0.c.14 
.1.1011 7 

.11 444440L1 ::0 4121. 
,0,.. O1 20 

.N 
7 114 

x01.0 .41 007.1214 
45 41210 

:71 7uC10. 
.01 11Aq W 

.41 11}4 :07 00720H4 
..22. .01 on44441. 20x02,0 

.14 ..I 4116 0.72052 
5 c2211 ..1 

u4u54 .31 20b1 
02 xc1.2Y 41 :.741su JI ..7.0C151. .24 IH. 

.01 .0151. .l) 

.41 xC1.4. ,21 72057. 

.7 01.1.1 .7 :.law4. 
4C1.1. .20 Al 

7.g1o. .72 7:75. 
21 r .53 D.7:1a4. 
51 ..1:022ú. .22 
52 6.I0.12. .41 D.)u.SO 

. .)41.1 41 
4. 1,0 )) 
.0 41354 )] 

711). 17 
54 2 .1114 11 

010417. 
:> i; .11: 

2: D2.1404 
11 

41 i757. D211.34 
117 

ñ ./ :.. :ú 11.755.544 
7 44444 C2.0. 40 
SD wwwwwC211. ,7} 
SD .C74. .I 

xflfl4 .42 O wwwww211 
48 w 74xT]s. 25 

1:11::: 
2) 

7:0 

54 

75 ':7:71 
.10 0.7476 
oD 

e.17ú. 

w1::7. 

s;. 

wwwwwwwwww 
wwwww C5). 
wwwww 014. 

513Y 

0:1 /0: 

r0 

::: 
.10 
.10 
50 

G.74154. 

1.7.;444 

:431,+ 

./e0 
D Et.1CODER 6"140ET KEyBOAR $10,00 

BARD rrp 
G 

540p,p.F/N BE 
QOICK:Se 

IMITEO 
QUANTA 

0.70 
1241 
..04 
o.7, 

áú 
0.51 
0.51 

:.51 57 
0:51 
0.75 
0.75 
0.11 

0::2 
1.45 
1.l) 
1.11 
0.51 

0.52 
o.7, 
11.51 

0.41 
0.53 
044 

2..7 
0.11 
1.04 
o.5ó 

á:4f 

0':: 
o:,t 
0.. 
2.21 

::57 
0.6.1 

6.0 
0,41 

ós .v 
1.17 

J:71 
1.17 
,.14 
0.77 
0.77 

0 
1 

77 

1.04 
1.01 

0. 

7:04 
1.04 
1.0 
1.20 
2.60 
1.47 
D.10 
0.91 

1 :5 

7:20 
1.20 
2.7. 
3.6 

3.10 

1.11 1.11 
1.15 
1.15 

2:50 
1 ). 

1.11 
1 IS 
2.15 

I04.00 

2 I5 
0O .0 

0,12 

C..4. 1:.. M. 11.0. M4 I.1. 2.00 
124 2.00 

0.741 lo. 20 

1204. re. .2. 
2.45 

0.7...5304 .:7. 
4.22 

0044 4.44. 4.2. 
4,24 

I e.4u00D : i w 
0....110 1 7.01 
e. 010 } 1,.1 

4102 1.03 
41001 .01 

.....21010 7.01 
1.01 

f1020 1.03 
:...:6022 1.01 

:.94. ,.:.n. 
0.43 
0.7, 

. 2. 0.41 
4.444 ) . 

1:4:1: 
L' O.0 
.. 0 4. 

c. ..te. 0..1 

.174 "1-214 

O '.1í]+: 

D. 41.46. 
D. .s 
C.. 

1.. 

D. .- ... 

M-0 64 
c.4v224 
C.rp w 

0'41 .24 
I6'4 .41 

1.1. 
1.,. 
1.0. 
1.74 

2:00 

0.42 

0:.: 
0.48 
0. 4. 
0.44 

0:.2 
O 

::2: 
1.60 
1.47 
1.0 
i:., 
0.44 
0.46 
4.39 
O .24 

0.30 
0.57 

1.24 
0.74 

0.71 
O .) 
0.5. 
0.)1 
0.51 
0.31 

1..o 
r 

0.72 
1.04 
0.60 
1.00 

00 
1:00 

5 

..0 
20 

1 1) 
1.01 

0240114 0:7: 
1.11 
1.0 

1.1 
1.1 

:.7ñ57.:. 1.71 

2:2: Do `0+ 
0. 4;411 ]. .13 

.00 

-ITS LOC.Loo 

1.1.:. 

1.14 

:::: 

Do .u1 54 :ii 
1.47 

D. 21..1+ 

M . 1.a 
7:1 4 a 

O 1.11 
.40 

0.1.0241. 
'::o 

1:.14 0.11 

:.úi : O:i 
0..1 

:. ¿ 0:16 21 
.0 

..n5 i,:. 0.11 
:i.:51114 .2. 
21e0 :. u 

eL..asi: 2.02 

43114 
é.ñlsL 

:..1.644 
441.53314 

01.uñ:. 

Dn1..5n4Y 1,01 
0.61 

u 7 ro. 
o2na o. i:. 

4.14 

::22 
f 02. 0.41 
20n D. 0.430.n 

0.1 fx5. 
0.6 
0.41 
o..1 

Do un4 D.0 
1+ 0.2 

543 
.41 

D2.ú2. 0.7 

5 53 ..... 11. 0.63 

0.Dx14f141 4.Ñ 

ñ.';:. 
o.0 
0.17 
OAS 

1 4 0.30 
D..s 

. .y:1111:0.221.4) 
D. 061u+ 

.111:4 
Do/4040m 
O x1.1157. 

1.f1,.4 

01.74L11.0. 

x1.4122. 
.777.4 

0.745175. 

ó.w4.. 7.f76 
614517. 

0:10475. 
0:101177. 

- LOGIC - - 11.[4. - OPTO - 
14.6 20110. 1.07 0.}1I2 21.51 

N2. 4.32 24312 1.12 1x00cp s1.41 0.414. 
1.5O 121I4 1.73 1,1n34 1.I. 

Cx441r1 t 0.00 1..71,4 2.10 
D10152. 1.41 .,. 61I244 I.I4 

1.0 211211 44 ).40 4 

.l1 .n:75. .:nD 0914114. 
:2750 7.,. 2n , 

. 
ú:52 

7C qOVC 2.,. I s .SV251 
oñ 4su1 7n:.7 

0.00rC ..21 `45110. 2: 
1.014 4 

.405.12 

.1151.1 10,,. 

I5.}0 Ln111x 00 .7H15 ..). 
áN0.01CC 1.50 L21041 1.11 I}.1. ,.517 

cOUKt 1,.,0 1.26. 0a 2,.2.1 11 1 05,11 
11(011100 1.7 2)51. , I: 4,154 
c021«. ',.0. 210H4 0U ..LGOI 0:01. .,11.11. 

4IOolCf il,r11 I.01 0.)) 11,511 
4c1021C1 }L2f 3.12 .71 . O.0 YV.. 
.C<111Mc .41 1.n nL1HCL B.S. 
C11cc 5..0 1274 1, l 0.11 

D.1f01cC 14.6 71514. 2.19 .4.1.1. 0.12 
041511, .000201cC 10.32 1.1300 I.H <L 1.00 2, 0, 

.0200*. .31 24)544 0.20 O.H 001.441 
00000001c. 2..0 210S14 7J1 LH1sCL OM 21)4.1 
eK0.01tc. 2.13 a.)40x u2I 0,1f 2flN1 
1c0.11;7 L2 UL04 4:71 21f21cl .2 s,fH1 
0100020 1.3. 2H0.-7 .5] 5412. 0.23 

1.20 40054.06 L2 1126 
H.7 .fu07 0.13 

0.21121L04 ,31 020x 100 7,4 L5:5PcL 0.53 
f10HLQ 1) Ln3Nx-t0o 5.7 5411.10.CL 0.41 

041101x 5.11 Lnlllx If.l1 ,51 0,30 
DKI[wlt 112.1 3.20 O.)312. 

0:77 c14112c 7. . 0 0:Ñ 
0.7 c11222C. .,H 12.74 2L,.2. 0. 01.440. 
0.77 CILOLc ILH 2.)104 1.13 N.01 
0,n D.1121120 f.H L.no. 2 1.11 1.00 

1110 1.,02 63111. 1.27 a2.110 O.2I 
n.1-2202 2,11 6311. 3.10 s 0.31 . 22 

4.2 42110 2.21 42052 0. nÚD 
63.1rt 3.60 t2115a '1.10 1432 

III uLn 2.1 .4.10 I.00 051432 
011301. 7.72 1.01 .1 

:011102. 5,21 12,..1 2. 1S 00 12.01 
723312. 5.11 101a74-1 .13 :005' u.. 4415 

.233224 S..1 w7r. 7.n 5.372 5.04 0a022 
rU))14 SJ1 uH011 2.02 52.1 5.l> 
.I]SOID .a1 u11111-70 Lt1 7,.1 S..] 4.431 
1,000744 53.14 L211. 0.73 7.711 ..7 aUr 22. 3.34 610. 0.22 .4211 5.7 5051 

2.2721.-. 3.20 .00. 1.01 .4.424 1.02 ,. 

U2nb 3.30 :.QSUCx 1.10 7.13 021.0 
223In-1 1.20 x02>OC4 2.40 s41U S.)I 
Lx3]17 1.20 i.56M ,30 0.551 4.)0 7f 
24311x ..1 1.215[11 L4. .67} L4. U6 
L21111 5.60 2s6C1 2.40 ..241 L4o D 11N4 

`.Ío71. ':77 N22 -c 5:21 044112 
)ó 3,30 ,.o1 á,7 .vOaI 0,37 

041051 :5,3 11Nx 1.1, 10-50 5 0.71 
4.IS 1.1100. 0.l ,14 

1.20 
1.00 
L7 
1.0 

:n3 
.13 1:20 

1.40 1.0. 
1.11 

12 

:.C2sc a12u< ::i2 

143310 
125" 
1053m 
1025,. 
ua5x 

1::5:. 
L.I)." 

0:77 ,.20u. 
7J1 14111. 
1.72 120. 
1,22 1.411C0 
.20 

r:t/. 
2.01 4c4 

rí)}110 
: ió irla.... 
2.0 1.x0070. 
2..4 "000x4 

"002]0" 
2: "00240 
2.12 5377« 

2,11 
2.0031(0 41.0 

4.15 1.x0240 50.41 
,.2. 0034CD 
1.11 .00uc" 
4.01 eóú1: 41.2 
5:77 11: 11.1. 

2.02 
47;:711.111 

2.12 
1.52 
2,23 
1..2 
1.77 
O.H 
4..7 

7:Íi 

:'11 
2.47 

1.7 
1..4 
1.71 
1.72 

0.107211 2 

D.14í}104 2,71 

2 

2 

.01 
2.44 

4.00 
00 

2 MI 

Me/t." 

:.41 .11 0214 

.11410 
2220444 
0.11214 

D.:7:á. 

4417. 

7154 62 15344 

2...7. 
01.114.4.4 

D..77ó. 
:41414 

111217 

8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 
Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 
All prices INCLUDE sales tax. 
Tax exemption certificates accepted it line value 
exceeds $10.00. 
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41 
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41oó700-5.0 .53 
0.2. ,0: 
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:1 ó:11x 1. 

1,7ó.I01' 
4 

1l:óó 
42.10 2.10 

1.37 

210.0 2.24 
100.4-110 2.531 
12410 Ll. 
:.77.0 4:10 
/21;1x11,01. 4.4. 

2:24 .5 
221)41 o.4. 42)11-572 2.S 
101102 1.11 
L531,T 1..1 
1101o. -n ..17 
032 
.2}'r 120 1.04 
1.x1} 1 I. 7.14 - 7,20. 5.0 1.14 

,1 L216c 12 4.L. 
42 122c 4.5 

L210C 1.0 . 

.2. w207 -u 1:» 

.2. 10}023.7 1.1. 

:72 ..:70:7iro 
2.13 

., 

.40 

`170..150 2:00 
:22ET-12 3.21 
143207 15 2.24 
21020T t10 3,21 
wn. 7.0 
1021.. 5.4 
73-1. .l 
L2r7 
021.4 .:1.7 

Lnl}. 4.40 
1.1711 2.2 

:.:i4ó: ó ,0 
I:12 

u4111-1.5 .2 
5 

1:27 

.11 

:00 
.01 

.56 

.56 

.64 

.)0 
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.0 
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.11 

D.).n 2no 
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1111 
053s2 
C.NI7 
Dn5l. 
D05107 
21510. 
00.1111 

512. 

OS 

030211 
0160 

1:12 .20. 

0, 0 Da)304 ,.1 fT 1}:. 

vs TORS 
o TRANSIS 

510.00 

5i5.00 

59461 
5i6.00 

1.20>cT 

1C0 
4 

L0.12 
0.00u4D 05.,. 

:.7 ó1 4:7: 
10.4 

0.1.10 3,34 
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:2. 2.,. 
2222 2.11 7)n .14 

1.3,05 1.12 
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44342-.7 3.s 
nnSl)00 6.01 
n.541.o 0 

.. 11 3:41 
1.4S 
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421 .4-47 2.4f 
42127-11C 2.41 

435ioi 
fIG 

7::1 
.5241. a 2.t 
202]. . 2.45 

SIC 
C 

1.45 
.52'u41G 2.11 
41G 2.2 . ,n. 
SIG 

2.67 
}.S 

.:2410.-41c I.6 
22527-01G 2.453 

2.25 

441140.-51G 450c LN 
.41 G 

2.25 

225.4a1G 
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44 

7C 
2.41 
.s 

4111}l151 2.45 

41010fa4-aIG 
2.s 

.5 
-414 2.0t 

.70712:1-114 2.61 
Ofl4 -sIG 2.45 
011304-11G 1.6 

41013514-fIG 1.05 

4102,144-11C 
}.S 

G 2.S 
44.22-41c 2.11 

27u1 .IS 
11T 7.73 

.17i12C. 
;40 

Í2702 10.14 
23,x 2.0 

1,3.52 4:75 
1057 2.11 

-41 4.50 
1.10.11 2. 

GEOFF WOOD ELECTRONICS PTY. LTD. 
(Incorporated in N.S.W.) 

656A Darling St., Rozelle. 2039 (One door from 
P.O. Box 195 ROZELLE 2039 National St.) 

Tel: 810 6845 

bcinkcord 
$10.00 minimum 

specialising in electronic components for the professional and hobbyist. 
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1111. 
Component NEWS 

1 

NEW HIGH PERFORMANCE 
UHF BIPOLAR TRANSISTORS 
FROM H -P 

Many low-cost, high-performance amplifier and oscilla- 
tor design needs can be met with a new family of NPN 

bipolar transistors introduced by Hewlett-Packard, 
according to company literature. 

These new products were 
developed specifically for use in 
radar, ECM and communica- 
tions applications where low 
noise figure, high gain and 
highlinear output power per- 
formance considerations are 
important. 

Each silicon transistor consists 
of one chip and four metal/ 
ceramic package selections, each 
characterised for optimum 
performance. 

The HXTR-7011 is a big -pad 
chip usable in most high-per- 
formance amplifier and oscilla- 
tor applications. 

Hermetically sealed, the 
HPAC-100X packaged transis- 
tors are the HXTR-3615, 
HXTR-3645, and HXTR-3675, 
which are usable from 100 to 
5000 MHz with typical noise fig- 
ures of 1.2 dB to 3.5 dB and 
associated gain of 17.7 dB to 

7.0 dB over this frequency 
range, H -P claim. 

The HXTR-7111 is supplied in 
the hermetically sealed HPAC- 
100 with typical noise figures of 
1.2 dB to 2.8 dB and associated 
gain of 18.5 dB to 8.7 dB over 
the frequency range of 100- 

4000 MHz, according to the 
company literature. 

To achieve consistent device - 
to -device uniformity and rel- 
iability, HP's manufacturing 
process uses self -alignment, ion - 
implantation techniques and tiW 
metallization. 

The chips have dielectric 
scratch protection over the 
active area. 

For pricing and delivery con- 
tact Hewlett-Packard's Sales 
offices and authorised distrib- 
utors, VS1 Electronics and STC- 
Cannon Components. 

MAGNETO RESISTIVE 
SENSOR 
A new magneto -resistive sen- 

sor from Philips measures 
both linear and angular displace- 
ment. and offers several 
advantages over conventional 
Hall -effect devices. particularly 
in hostile environments. 

Designated the KMZIO, it 

detects small variations of mag- 
netic field at frequencies from de 

to several megahertz. providing 
a proportional linear output sig- 
nal over a temperature range of 
-40 to+120°C. 

Used in conjunction with per- 
manent magnets. the KMZIO 
translates these magnetic varia- 
tions into measurements of 
linear or angular displacements 
ranging from a few millimetres 

. up to tens of centimetres. with a 

resolution down to one 
micromet re. 

The device is a Wheatstone - 
bridge arrangement using thin 
film permalloy resistors on a sili- 
con substrate for measurement 
and offset compensation, giving 
high accuracy and long term 
stability. It ís a remote position 
sensing device. and is therefore 
suitable for both instrumenta- 
tion and control equipment. 
electronic ignition systems, gas 

and oil level monitoring and 
other automotive applications. 

The KMZIO is the first of a 

series of magneto -resistive posi- 
tion sensors and is available in 

four versions with sensitiv- 
ities of 2.7 µVm/A, 2.5 p.Vm/A, 
0.43 µVm/A, and 11.06 µVm/A. 

For information contact 
Philips Electronic Components 
and Materials, 67 Mars Road, 
Lane Cove, 2066. (02)427-0888. 

U . 

.. 

V 

. 

ZILOG'S CMOS Z80 CIRCUITS 
Clog Inc. has announced 
plans to produce CMOS ver- 

sions of its Z80 eight -bit micro- 
processor and four peripheral 
'support circuits based on an 
advanced CMOS process dev- 
eloped by Toshiba. 

The five circuits, to be avail- 
able in sample quantities begin- 
ning in mid -1984, are the result 
of a technology -exchange 
agreement signed by the two 
companies in June 1982. 

The agreement called for 
Zilog to transfer to Toshiba 
designs for its Z80 NMOS fam- 
ily, and for Toshiba to design 
CMOS versions of those prod- 
ucts and provide Zilog with 
those designs along with its 

CMOS fabrication process. 
Both companies will have world- 
wide marketing rights to the 
parts. 

The 2.5 micron p -well CMOS 
process from Toshiba is now 
being implemented at Zilog's 
Technology Development Cen- 

ter in Cupertino, Calif.. 
The five devices to be manu- 

factured by Zilog include CMOS 
versions of the Z8400 CPU (the 
Z80 microprocessor, 2.5 and 
4.0 MHz version), the Z8420 
Parallel Input/Output Control- 
ler, the 28430 Counter/Timer 
Circuit, the Z8440 Serial Input) - 
Output Controller, and the 
Z8420 Direct Memory Access 

Controller. 
David J. Guzeman, Zilog's 

vice president of marketing and 
strategic planning, said the 
acquisition of Toshiba's proven 
CMOS process and the resulting 
Z80 family parts will enable 
Zilog to target applications with 
critical requirements for low 
power, high speed and minimum 
noise susceptibility. 

Further information may be 

obtained from Zilog's represent- 
ative in Australia Z Systems Ply 
Ltd, 196b Vulture St, South 
Brisbane Qld 4101. (07)44-3715. 
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To 
NPN UNMARKED S TO -5 TRANSISTORS 
40v 500MA SILICON 

E 20 fn. $1.100roa $4.1K/530 
BC547 10 roc 901 

M BC559 lO roll 
sl 

B4 IOSAIi C20 (BC551) , ,ORO 
80237 eor z. 75 will 2 roll $1 
TT800 2rev $1 

S 2SC11307 2ro $6 

WE CARRY A LARGE RANGE OF 
JAPANESE AND AMERICAN TYPES 

o 

e 
ROE^^91!FIERS. DIODESDETC. 

70 
GREENCAPS 

1N914/1N4148.,,IÓrox60C GREENCAPS 100V POLYESTER 
IN4002 10 rox 601 I 0.001uf, 0.0022PF, 0.0033uF, 
100PIv 3AMp..,, 6r0xf2 0.0047u1, 0.0068uF..25roxS2.00 400p iv 6AMP.,,, 4roR s3 0.OluE, 0.022uf 20E042.00155626 

eoaPlr IMP 5 FOR $2 I 0.033uF, 0.047uF,,,,14roxS2.00 
BRIDGE RECTIFIERS 0.056uF, 0.068uF 13rox52.00 
W02 200v 1,5A , 0,D82"1- 15r0152.00 

Sroa 62,65 I 0.1uf IOrox52.00 

41111j$11-, 
00Yo1T ónMe 0.22uí 9rox52.00 

tDR s 9 "a 0.39t1 810x52.00 
2 rot Q^; 11// 0.47uF 61042.00 

52 MOTOROLA 
MRF-603 

suuxR To 2N5590 

BLOCKBUSTER._ VALUSS! 
TAKE YOUR PICK! 

LUCKY -DIP PACKS 1214 
'500 SwATI RESISTORS 
.700 IWAIT RESISTORS 
50 IX NI -STAB RESISTORS 
20 Nlxto POTENT IOM(TERS 
25 PRfsf' Pots ASST. 
30 POLY. GREFNCAPS 

INS 
CERAMIC 

CcCAPSs 
17 VARIOUS SWITCHIS 

' 40 RADIO/TV KNOBS 
50 ASS' TAGSIRIPS 

E 
-CO 
b WATT 

- 
S 

52 TOLERANCE 

ALL E12 VALUES, 
JOHM TO lOMEG, 

T 
PVALUE 10 EACH 

G PAKS OF 100 EACH 
VALUE $1.25 

R PAKS OF 1000 EA S VALUE 118 

WE'RE OVERSTOCKED- PRICES DRASTICALLY REDUCED! 

COMPUTER PART 
Slim 5-1/4"Floppy - 
Disk Drives 

From s255 
(Prices include Sales Tax) 

FD55A 5" 40 TRACK SUE -SIDED 250KB....5255 pL MINI- FLOPPY F0558 5" 40 TRACK DELE -SIDED 500KB.... $338 S5 
1055E 5" BO TRACK 561E -SIDED 50018....8303 40 TRACK 
F0551 5" 80 TRACK 0811-51DED 1.0118....5409 3 SALE -SIDED 
f0550 5" 77 TRACK DBLE-SIDED 1.6118....5456 250K8 $246 

VIDEO MONITORS 

10% 
GREEN or AMBER 

12' SCREEN 

OFF $179 $199 GUnRnNTEED r 
FREE DEMO! 
HIGH RESOLUTION. 18MHz BANDWIDTH, 80x24 DISPLAY. BRING 
YOUR COMPUTER AND SEE HOW GOOD IT LOOKS! FREIGHT $15 

DAISY WHEEL 
PRINTER 
Co Daisy Wheel 
Compmpl atible, letter 
quality, speed: 20$ 
characters/second. 

10% off CP-80 
PRINTER 

$3580 CPS, Parallel 
Well-known Comput-Mate brand. 

DON'T MISS THIS CHANCE.. ( U'IaflMPOT@ 100'S OF 
-woo 

TYPES,/LBR 
0 w 

' 2 O G TAKE YOUR PICK. VVALUESeMAY BE 

a. 

enen MIXED FOR QUANTITY DISCOUNTS! 

10-99...1 5t earn 100...1 OC 

a 

E220uF 25v 
220uF 25v 
L330uF 63v 
400uF 40v 
470uF 25v 

E470uf 25v 
470uF 63v 
640uF 16v 

CI000uF 16v 
I000uF 25v 
2200uF 16v 

T2500uF 25v 
3300uF 6.3v 
2000uF 64v 

R5500uF 25v 
15000uF 75v 

O 
S 

pcb 
ax 

ax 

ax 

pcb 
ax 

ax 

pcb 
ax 

pCb 

pcb 
ax 

ax 

can 
Can 
Can 

10 10. 52 
12 roa S2 
5 10x52 
6 10.52 
B ro452 

10 ro.52 
4 104 52 
9 lox 52 
6lox$2 
5 loa 52 
4 10x52 
2 lox $2 
410x52 
2 FOR 54 
210e 58 
1(.512 

PAKS OF 
ASSORTED 

POTS 
20 MIXED VALUES 
Li. .l, e. 3 
100 MIXED VALUES 
D..I, v.11,0.e, .11 ...$1 O 

250 MIXED VALUESS2 O P H O N E 
rvlR P.erw.! 

P L U G "NOW YOU CAN SAVE MONEY 

IS ROCKER 

V A SW11 11ES ONLY 

1111X5 
OR 

3 POLE - 9C $'.991 CHANGEOVER 

. 
EACH 

C100pí ceramic ISroxS1,00 
0.001uí ceramic 1510.SL00 

A0.010- 50v ter IS 10x51.00 
0.01uí 500v cer 810x31.00 

P0.047"- teramlc 12 rovS1.00 
0.1uí ceramic 1210x51.00 
0.001"- 630v poly 8 row 51.00 
0.001uí IKv styro 510x11.00 
0.0068sf 600v styro 610x11.00 
0.010- 400v poly IOYORSl.00 
0.015£ 200v poly.. 12 roRSI .00 
0.022sf 250v poly 9rox$1.00 
0.0470- 200v poly 810x11.00 

T0.056uf IKv poly 210x11.00 
0.068uf 1110v poly., 7roRS1.00 

O0.068uf 400v poly SrnvA1,00 
O.1uF 100v poly Srox Sl.00 

rI0.1uí 630v GC poly 310851.00 
0.15uF I00v poly Hcox$1.00 

S0.150- 250v poly 5roaS1.00 
0.22uF 100v poly 510x51.00 
0.22uf 250v poly 51085!.00 
0.27uf 250v GC poly 510,01.00 
0.330- 100v poly 4'0x11,00 
0.330- 250v poly 4 rvxS1.00 

PRICE_S SLASHED! 
I VHS and BETA 

VIDEO 
HEAD -CLEANERS 
'Wet' type 
with cleaning 
fluid. 

these SUPERMARKET SPECIALS 
u AÑT NINA 

zuvir D/MMER ('C TR pE 
P 

EACH OR DISCO S T RODE S 
AMPLIFIER KI% p NEW 8 C'TEED $9 SAYE 33% 

SI0 P ONE L 
aso 

DIALLERS 

SI 5 PUSH-BUTTON WITH MEMORY 
DIRECT REPLACEMENT FOR 
STANDARD RQTARY TYPE - 

EASILY FITTED IN MINS. 
(Not Telecom approved) 

DISCOUNTS SHOWN I PAC K / (ARGI 10MM TRIMPOTS (V) Vertical 
ARE OFF OUR PPE p O S T 100 (H). 200 (V). 470 (V). 1K (V) 
REGULAR PRICES. IK 1111, 2K2 (V), 2K2 (H), 4K7 (H) 
AVAILABLE THIS j PLUS 51 OE 10K (H). 1OK (V), 25K (V). 470K 
MONTH, MAY ONLY. 

2 ORDER VALHI. (V), 2112 (11), 4117 (V). 

input, was 5399 

WE'RE OVERSTOCKED ON THESE 

ALL BRAND NEW, CURRENT 
NORMAL r 

PRE-PAK 
eléetronics p/I 

SMALL 5mm TRIMPOTS 
100 (V). 220 (V). 1K (V). 1K (H) 
2K (V), 2K2 (H). 5K (V). 5K (H), 
10K (V). 10K (H). 20K (V). 25K 
(H). 47K (V). (H) Horizontal 

la WEST ST, 
LEWISHAM, NSW 

YOUR ONE -STOP HOBBY SHOP! 

5mm 
RED 

LEDs 5c 
TOP GRADE. 
NO REJECTS! 

LIMIT 20 PER CUSTOMER! 

SAVE on 

fry ind.vr use 1 n 
6 b:CAIN! 

OR MOToYY\\R SPEEDI DUAL OUTPUTS 
CONTROIC (P'r"°"uú soA fl EC rRlc .ve 40 OFF! WIT« IIFI SUPRESSIOW 2 

LOW PRICES ON FM MIKE 75 CO -AY TV 
COMPUTERS tonal AERIAL,t PLUG 

i Ke. MRtO I-9 
.IttN body 

.5 / 0 
D B 2 5 NEW, MANBUYAC 

ÑÑEÑ 

FEMALE GOLD -P 
ATED 

SOCKETS QUANTÍTOY 

C 

dtrect 
ASK OUR Otreless 

' Bt 
et 

BNe JP-, Q 
$ t,ser t 5°5o1 

to+ 55.11.10 C 
. PRICE 

FULLY ANTENNA 
I2v MOTORISED 0005TE 
CAR ANTENNA AM /FM 
nr ro d:Relay 

i Doubles the siyaa l 
srren th fe. else 

Down eh/ 

- 

en 
$rn 

once, 12 xrm NOW SAY, ?O% r 

BARGAINS 

AC ADAPTORS 

33% 
OUTPUT V. CURRENT WAS 
3, 4.5, 6 300mA 59.50 
6, 7.5, 9 300mA $9.50 
6, 9, 12 300mA 59.50 
3, 4.5. 6 250mAregS15.50 
3v to 12v 300ma $10.50 
6, 9, 12v SOOmA $13.50 

569-9797 
24 Ill PHONE ORDER SERVICE 

NOW 
56.25 
36.25 
$6.25 
110.20 
56.95 
58.90 

$ .9 

War DIP 
Otter; 

SAMPLE 
BAG ONIY si 2.50 

EA 

LIGHT-W!/6Hr 
S TER EO 

HEP90PN0NE 
81%. 

a 

An interesting collection of samples, 
manufacturer's over -runs and excess, 
which Includes IC's, diodes, swItehes, 
resistors and tapanItors, electros etc. 
Also plugs. sockets, coils, terminals. 
PCB's, pots, relays, etc. WORTH 566.00. 

Phone or mall order 
BANKCARD accepted 



TO THE ELECT ONICALLY 
MINDED. (Professionals, 

HILLS 
TV 

AERIAL 

Hobbyists, Students & Enthusiasts.) 
We carry a wide range of Multimeters, Calculators, Soldering tools, Transformers, 

Cables, Instrument boxes, Computer Connectors, TV Aerials, Components and just 
about anything you may require. 

MULTI 
METERS 

UNIVERSITY 
FLUKE 

CALCULATORS /Cl/ 
l CASIO 

TEXAS INST 
HEWLETT- 
PACKARD 
HP41C 

y / Now in stock. 

viWWI 

1..- . --.. _'': 

SOLDERING 
TOOLS , 

WELLER 
ROYEL 

"QUALITY COMES FIRST" has been our trading 
principle for many years. This enables us to give you the 
best in service and the best in products...ensuring durability 
in what you buy and your own guaranteed satisfaction. 

MAIL ORDERS TO RADIO DESPATCH SERVICE 
869 George St., Sydney 2000 Tel. (02) 211 0191 211 0816 

/ SINCLAIR 
RADIO LABORATORIES 

of CANADA 

TrunYing Mulucoupler Svsterns 

Ir0311 

) J 
'11 Moheie Duole.en 

! 
MUM 

REPRESENTED BY:- 

KENSOR PTY.'LTD. 
12 Hehir Street, Belmont 6104, 
West Australia 
Telephone: 4782333 o Telex : AA95914 

Preselectors 

Recerver MulucouWers 

4 

IsUWtun. C,rLuldtuts 

RADIO 
DESPATCH 
SERVICE 

869 George St., Sydney 
NSW 2000 (Near Harris St) 

Tel. 211 0816 
211 0191 

Open: Mon -Fri 8.30am to 5.30pm 
Thursday night late shopping 

till 6.30pm Sat Barn to 12.00pm 

TAG and TAP 

40-7 
Solid tantalum resin 

dipped radial capacitors 
for commercial (TAG) 
and professional (TAP) 
applications where 
space is at a premium. 

Many advantages 
over wet electrolytics 
in tolerance, leakage 
current and temperature 
range. 

STC Cannon Components Pty Ltd 
VICTORIA 
248 Wickham Rd , Moorabbm, 3189 
Phone. (03)5559566 Telex AA30877 
NEW SOUTH WALES 
605 Gardeners Rd , Mascot, 2020. 
Phone (02)6931666 Telex. AA26304 
WESTERN AUSTRALIA 
396 Scarborough Beach Rd.. 
Osborne Park, 6017 
Phone (09)4440211 Telex AÁ93748 
SOUTH AUSTRALIA 
68 HumphriesTce Kilkenny 5009 
Phone (08)2687088 Telex AA88095 

,(_, 7,7 
49 

Polarity rated d.c. 
voltage and capacitance 
marked on flame 
retardant epoxy resin 
capacitor body. 

Extensive range 
available now. 

QUEENSLAND 
Gabba Towers, 411 Vulture St., 
Woolloongabba, 4102. 
Phone (07)3930377 Telex. AA43025 

STC Cannon 
Components Pty. Ltd. 
+'AI'NON, .trelrntpretn:acm.,rkof 

. . . >. ,,,- ,n. -r, n 
C rt : , .. _C.:I .. F,l 

LEXICON 3084 
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EXTRA DISCOUNTS FOR 
QUANTITY BUYS! 

RING NOW 

AVAILABLE NOW! 
AMPHENOL FR C2 SERIES 

PRINTED CIRCUIT MOUNTING HEADERS 

FRC2-CI6S 16 WAY STR. $3.13 
FRC2-C16L 16 WAY R/A $2.43 
FRC2.C20S 20 WAY STR. $3.16 
FRC2.C20L 20 WAY R/A $2.53 
FRC2-0265 26 WAY STR. $3.50 
FRC2.C261. 26 WAY R/A $3.01 
FRC2-0345 34 WAY SIR $4.17 
FRC2.C34L 34 WAY R/A $3.08 
FRC2-C4OS 40 WAY STR. $4.26 
FRC2-C40L 40 WAY R/A $3.48 
FRC2-0505 50 WAY STR. $4.32 
FRC2-0501 50 WAY R/A $3.77 
FRQ-C60S 60 WAY STR. $5.26 
FRC2-C601 60 WAY R/A $4.96 

FLAT CABLE SOCKETS 
FRC2.A16 16 WAY SOCKET $2.35 
FRC2-A20 20 WAY SOCKET $2.41 
FRQ.A26 26 WAY SOCKET $2.50 
FRC2-A34 34 WAY SOCKET $3.20 
FRC2.A40 40 WAY SOCKET $3.43 
FRC2.A50 50 WAY SOCKET $4.01 
FRC2-A60 60 WAY SOCKET $4.61 

FLAT CABLE DIP PLUGS 
FRC4314 14PIN $1.38 
FRC-DI6 16 RN $1.49 
FRC-020 20 PIN $2.03 
FRC-D24 24 PIN $2.24 
FRC-040 40 PIN $2.59 

COLOUR CODED GREY FLAT 
FLAT CABLE CABLE 

Per Metre Per Metre 
IO WAY $1.06 IOWAY $0.66 
14 WAY $1.49 ISWAY $1.09 
ISWAY $1.58 20WAY $1.36 
I6 WAY $1.70 24 WAY $1.59 
20 WAY $2.13 25 WAY $1.70 
24 WAY $2.55 26 WAY $1.77 
25 WAY $2.66 34 WAY $2.27 
26 WAY $2.77 37 WAY $2.42 
34 WAY $3.09 40 WAY $2.59 
36 WAY $3.26 50 WAY $3.20 
40 WAY $3.63 60 WAY $3.91 
50 WAY $4.54 

MAGRATHS PRODUCT OF THE MONTH! 

DIGITAL MU LTIMETER 
.1% and 025% Bask DCV Accuracy 

Overload Protected on All Ranges 
2,000 and 200 Hour Battery Life 

Current Ranges to 10 Amps 
Hi -Lo Volt Resistance Tests 

Rugged construction 
26 Ranges 31/2 Digits 

Low Cost 

ONLY 

5100.91 

INSTRUMENT CASES 
TO CLEAR 

Ina 

0 

BETACOM 
w d h 

IC I -I 155 120 55 $16.79 
IC 1-2 230 180 80 $26.40 
IC 1-3 300 230 105 $38.01 

IC2-1 160 110 55 $823 
IC 2-2 200 140 70 $10.95 
IC 2-3 270 220 90 $1824 
1C2-4 330 230 100 $23.95 

EDDYSTONE DIECAST 
BOXES 

7969P 92.1 mm 38.1 mm 27mm $3.61 
6908P 119.Imm 93.6mm 52.4 mm $5.83 
6827P 187.7mm 119.5mm 52.4 mm $9.32 
63571, 187.7mm 119.5 mm 77.8mm $1235 
9970P 1873mm 1873mm 63.5mm 521.74 

HORWOOD 
H84/17V 430mm 210mm 100mm $18.89 
1184/12V 305mm 210mm 100mm $15.71 
1184/10V 255mm 210mm 100mm $14.51 
1184/12V 305mm 210mm 100mm $16.78 
1184/10V 255mm 210mm 100mm $15.42 
1184/6V 150mm 210mm 100mm $1337 
1193/12V 305mm 224mm 75mm 515.90 
1193/10V 255mm 224mm 75mm $12.79 
1134/1/D 100mm 25mm 75mm $3.15 
H34/LD 100mm 50mm 75mm $330 
1134/3/D 100mm 75mm 75mm $4.46 
1134/4 DS 100mm 100mm 75mm $4.85 
H34/6/DS 100 mm 152 mm 75 mm $5.42 
H34/8/DS 100mm 200mm 75mm $7.14 
H34/10/DS 100mm 255mm 75mm $8.11 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 

16 PIN 
24 PIN 
28 PIN 
40 PIN 

$10.83 
$10.06 
$14.49 
$17.83 

SUPER SPECIALS FROM 
SIEMENS! 
COMPUTER GRADE 
ELECTROLYTICS 
470040V 
I0.00016V 
10,00025$ 
10.000,40V 
22.00025V 
33.00025V 
47.000,16V 
47.000255 

SUPER 
BARGAINS AT 

MiGRA1i1S MODEL 
3006P 
CERMET p3 TRIMPOTS 

/ 15 TURN 1.25 WATT 1ALL POPULAR VAL: 

$4.95 
$4.57 
55.32 

$1137 
$8.39 

$13.73 
$1339 
514.14 

I11 _ 200 ohms 500 ohms 
ES 

I 2K 
5K 10K 
20K 50K 
IOOK 200K 

4urC' 500K I MEG 

1111 
r;1, 

11i1/ iii 
at in . . .:. :Íi::; _.. 

--. :: º;:" 

AT ONLY 
S 1 27 ea. 

vwww 

TERRIFIC VALUE 
FLAT CABLE CARD EDGE 

CONNECTORS 
.1 (2.54mm) CONTACT SPACING 

225F -A20 
225F -A26 
225F -A34 
225F -A40 
225F -A50 

20 WAY 
26 WAY 
34 WAY 
40 WAY 
50 WAY 

$3.80 
$4.60 
$5.17 
$5.57 
$6.44 

PRINTED CIRCUIT CONNECTORS 
1 (2.54mm) CONTACT SPACING 

2250-10018 
225D-10024 
225D-10028 
2250-10036 
225D-10043 
2250-10050 

300K 300mm 
225x 150mm 
150x 150mm 
75x 150mm 

300x 300mm 
225x 150mm 
I50z 150mm 
75xI50mm 

18 WAY DOUBLE SIDED 
24 WAY DOUBLE SIDED 
28 WAY DOUBLE SIDED 
36 WAY DOUBLE SIDED 
43 WAY DOUBLE SIDED 
50 WAY DOUBLE SIDED 

RISTON BOARD 
SINGLE SIDED 
SINGLE SIDED 
SINGLE SIDED 
SINGLE SIDED 

COPPER BOARD 
SINGLE SIDED 
SINGLE SIDED 
SINGLE SIDED 
SINGLE SIDED I ̀ ti` 

l r °B,n V 

8 ocKET 

s 
i 14PpA, 21c 

1 

/6 pry 29r 
24 ph 33r 

1 28ph 47c \40 PIN 58r 
76r 

GO. 

55.20 
$5.75 
55.95 
59.08 

510.20 
511.62 

510.96 
54.26 
53.13 
52.53 

$8.67 
$2.88 
$2.48 
$1.24 

SOLDER 
0.71 mm 
125 mm 

250GM REELS 
60 40 55.91 
60/40 54.95 

500 GRAM REELS 
0.71 mm 60/40 $12.80 
125 mm 60/40 510.80 
1.60 mm 60/40 $10.80 

2.6 KG: REELS 
125mm 60/40 554.00 J 

ARLEC HI SPEED 
SUPER TOOL ET57 1 

I 

A VERSATILE ELECTRIC TOOL DESIGNED 
FOR: 

SANDING GRINDING POLISHING 
CUTTING ENGRAVING DRILLING 
MILLING ERASING. ETC. 

FEATURES: OPERATES ON SAFE, LOW 
12 VOLTS RUNS ON MAINS ELECTRICITY VIA 
AC ADAPTOR SUPPUED UGHT AND EASY TO 
HANDLE TOUCH SWITCH ALSO HAS LOCK 
FOR CONTINUOUS RUNNING HIGH TORQUE 
MOTOR SPINDLE SPEED 10,000 RPM CAN 
DRILL 2MM HOLES IN STEEL 

DESIGNED 
IN AUSTRALIA 

CONTAINS 
12 Volt Supertool I Grinding Wheel 
Plugpack AC adaptor 4 Drill Bas, 0.6,0. 
I spherical Milling Cutter 12mm. 
I Conical Milling Cutter Set of 5 Chuck Collets. 

I Wire Brush 6 Eraser Sticks 

s3rys oso 
8, 1.0, 

MAGRATHS ELECTRONICS Phone or Mail. 
55 A'BECKETT STREET, MELBOURNE, 3000 
Tele (03) 347 1122, Telex AA31001 
Prices subfect to change without notice. $nnkcord 

welcome here 
ALL ITEMS EX -STOCK AT THE TIME OF ADVERTISING 



SHUTTLE 300T 
DATA MODEM 

VALUE! 
$266' 

GENERAL DESCRIPTION 
The Shuttle 300 is a direct connect modem, 
providing full duplex operation, up to 300 Baud, 
via the RS -232 Port of a Terminal or Personal 
Computer. 
The Shuttle 300 is a basic modem, relying on a 

telephone for dialling and answering calls. 
However it does provide the full 12V bipolar output 
signals required by RS -232C for reliable operation 
with computers and terminals. The RS -232 
connector also provides "Carrier detect" and 
"clear to send" outputs and uses "Data Terminal 
ready" and "request to send". Three front panel 
led's provide visible indication of carrier detect, 
receive data and transmit data status, while a 

fourth led is used as a power on indicator. 

The "Voice/Data" switch allows selection of 
telephone or modem operation. An "Answering/ 
Origin" switch allows either answer or originate 
mode of operation. 
Power for the Shuttle 300 is provided by an internal 
power supply which conforms to Telecom 
Australia regulations. 

BMC - BM 12A GREEN SCREEN MONITOR 

WNKs Wt11-E ST_CKS 

,50 
$ 49 1 
IIa1CLUDINGTAX 

OD 
DELNERY 

BANKCpRD 
NpVlll 

4$BMC . 
BX 80 DOT 
MATRIX PRINTER 
Pont" method 
Printing format 

Char.« set 

P nu g speed. 

IAM,g does -bon'. 

SecW impact dot num. 
7.8In8.9 

dot mmew raid Semrgraphrr 
(char«wr glwh<17 Bela 
miens Be Huge graphic - 
Vertical 8 dots peiellel 
hontonta16r0 dots seruNne 
228 AX7iNrerwrs I'brmat 
and iWc alone nvsono fonts 
symbols and wmvgrephrcs 
ROCPS. 640dots1me pet 
second 
Normal -B du eceon el og,c 
seeking 

90 DAY WARRANTY 15 MHZ BANDWIDTH 

NON GLARE SCREEN 

HURRY! STOCKS ARE LIMITED! 

ISEND CHEQUE 
OR MONEY 
ORDER DIRECT 
TO MAGRATHS. 

UNREAL PRICEI 

$385x00 
Dot graphics 
donut,. 

Colu,nsNne 

Paper bed 

Pap., type 

Supers rope and btanage 
.-Undeengnal kh 

nght 
Dot guiphics dens, up to 
1280 dots per Ana 
Ribbon carudgehrte 
Normal we -B0 columns 
Double width -40 columns 
Compassed print -142 

coumns ompresxd double *with - 
71 columns 
The above tin be mixed ln 
lute 

friction 
bie sprocket feed and 

friction feed 
Fanfold Single shell 
Thn ess-0 10 002 I 

WO 25nm 1001 I 
25411016mm1a Ito 

mm1IO 

SPHERE COMPUTERS PRESENTS CCT-1 00 

AN INTELLIGENT 
TERMINAL 

SPECIFICATIONS: 
Keyboard 

Detachable, capacitive, typewriter - 

style keyboard. 
n -key rollover with auto 
repeat capability. 
4 LED indicators for caps lock. 
on-line, block mode and keyboard 
lock/protect 
Audible keyclick enable/disable. 
Auto repeat enable/disable. 
Keyboard lock enable/disable. 
Repeat rate 20 characters 
per second. 
5 cursor control keys. lO editing 
function keys with 14 -key 

numeric key -pad. 

Communication 
Code 128 ASC I I characters. 
Baud rate: 75, 1 10, 150,300. 600, 
1200, 1800, 2400, 4800, 
9600, 19200. 
Parity: Odd, even, mark, space. 

Operating Mode: Full duplex. half 
duplex or block mode. 
Interface: EIA RS -232C or 20-mA 
Current Loop. 

Emulation 
LEAR SIEGLER ADM -3A. 

HAZELTINE 1500. 
ADDS VIEWPOINT. 

Screen Presentation 

Display format 24 lines x 

80 characters. 
Display unit 12 -inch. non -glare 

SUPER - 

SPECIALS 
FOR MAY 

SIEMENS 15,000 i4D 50 VOLT 
COMPUTER GRADE 
SNIDER LOW PRICE / 5mm LED's 

$632. RED, YELLOW, 
GREEN 

A1112 cents each. 

NASHUA 
DATA 
DISKS 
MD -1 

MD -ID 
MD -2D 
FD -1 

FD -2D 

SSD 
SSDD 
DSDD 
SSSD 
DSDD 

Green CRT. 
Character type: 7 x 9 dot matrix. 

Refresh rate: 50/60 Hz. 

Character set 96 ASCII characters. 

5.1 graphic symbols. 32 control 
character symbols. 
5 screen attributes: Blink. underline. 

blank. reverse. dual intensity. 

- 
5V! $39.67 

5W' $45.77 
5VC $5273 
8" $46.57 
8 $58.65 

Cursor type: Selectable slow, fast 

blinking or steady cursor, block 
underline or Invisible cursor. 

Editing Function 
Cursor: up. down. left right home. 
Insert character. delete character. 
insert line, delete line. erase to end of 
line, page and field. field tab, field 

PRINTING 
PAPER 

WORD PROCESSING 
PAPER 

242mm x 279mm 
250 SHEETS $7.04 
500 SHEETS $13.72 

BLUE LINED FAN FOLD 
381 mm x 279mm 
250 SHEETS $833 

1000 SHEETS $30.11 

l 

back tab. column tab. column back 

tab. block mode orVofl, protect 
mode on off, graphic mode oNoff. 
clear unprotected. 

External Control 
Power ortoff. 
Contrast adjustment 
Baud rate. 
Panty and data format 
End of message. 
Emulation mode. 
Refresh rate. 
Half duplex or full duplex. 
Auto line feed. 
Auto new line. 
EIA or 20mA Current Loop. 
Reverse video or standard video. 

BANKCARD ORDER FORM 

NAME 

ADDRESS 

POSTCODE Signed 

Please Charge my Bankcard No. 

ALL ITEMS INCLUDE S/TAX UNLESS STATED OTHERWISE. 
-Mail or phone orders add 52.00 up to I kg pack post 

Special rates for heavy items on request. 
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Well, there you are in the darkroom; lights off; photographic 
paper on the enlarger's baseboard; you,switch the enlarger on; 
you time the exposure with your watch .... OH NO! - what a 
time for the batteries to go flat; another wasted print. What you 
need is an exposure timer like the ETI-662d. Not only does it 

control your enlarger but it also functions as a process timer - 
that is, it is two timers in one. 

THERE ARE TWO principal uses for 
timers in the darkroom - for controlling 
the exposure time when producing prints 
and for timing the length of processing steps 
when developing negatives, slides or prints. 

A darkroom timer has the important 
function of controlling the length of expo- 
sure when producing prints with an enlar- 
ger. Generally, it consists of some sort of 
timing mechanism, which may be either 
mechanical (old) or electronic (modern), 
which switches a relay ON for the required 
length of time - the relay applying power 
to either a mains step-down transformer 
(which powers a quartz halogen lamp ín the 
enlarger) or directly to the enlarger lamp 
(240 volt), depending on the type of 
enlarger being used. 

Exposure times can vary from several 
seconds to minutes, depending on the type 
of material being exposed. For example, 
colour prints from slides may require a 20 
second exposure whereas a 508 x 610 mm 
(20" x 24") black and white print may need a 
few minutes. Larger prints may need expos- 
ure times in excess of 20 minutes. This 
requires that the timer be adjustable over 
quite a wide range. Thus, this project has 
been designed to allow exposure times up to 
99 mins, 59 secs in intervals of one second. 
It allows times to be entered in minutes and 
seconds, which saves you from having to 
convert everything into seconds. 

Most commercial timers allow only one 
time to be set and this is quite adequate for 
most people. But there are times when a 

number of different exposures are required 
to produce the one print. This can occur 
when techniques such as "dodging" or 
"burning -in" are used. More advanced 
techniques involve using masks to combine 
parts of several negatives or slides to pro- 
duce the one print. 

This project allows you to enter up to five 
exposure times and, each time the ON/OFF 
button is pressed, the next entry determines 
the current exposure time. For example, if 
you want to print a number of prints which 
require a normal exposure of 10 seconds, an 
area to be dodged for five seconds and 
another for seven, 10, 5 and 7 are simply 
entered as the exposure times. When ON/ 
OFF is pressed, the enlarger will switch on 
for 10 seconds. The next press will switch it 
on for five seconds so that you can shade the 
appropriate areas. The next press gives a 
seven second exposure and the timer then 
resets so you can repeat the sequence. 

Process timer 
This device is used to indicate the end of a 
processing step when developing films or 
prints. Many photographers simply use a 
clock or their watches to time any process- 
ing, and this is quite adequate for simple 
processes such as for black and white prints. 
However, those who venture onto colour 
soon realise that some other form of timing 
would be more appropriate. There are 
colour processes which require many steps. 
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For example, Ektachrome slide film is 
processed using Process E-6 which involves 
10 steps and takes just on 30 minutes from 
start to finish. Obviously, a simple clock is 

no longer adequate for timing each process- 
ing step since you need to keep looking up 
the time necessary for each step, unless of 
course you have a good memory. Wouldn't 
it be easier to have all the times entered in a 

timer which keeps track of the steps and 
then sounds a buzzer at the end of each 
step? 

Well, all this is taken care of by this proj- 
ect. It employs the ETI-662a General Pur- 
pose or Minimum Micro System described 
previously, plus a display board and a 

power supply/relay board. 

Features 
Thís darkroom timer is basically two timers 
in oné. They operate independently of each 
other but run simultaneously. The exposure 
timer in the unit allows up to five exposure 
times to be programmed. The process timer 
allows up to ten processing steps to be pro- 
grammed. This allows the unit to be used 
for many of the common colour processes. 

HOW IT WORKS 
The operation of the Darkroom Timer is very 
similar to that of the ETI-662b Timer/Control- 
ler described earlier. Three boards are used - the General Purpose Microprocessor (ETI- 
662a), a display board (ETI-662d) and a power 
supply board (ETI-662e). 

The intelligent part of the Timer is the 
microprocessor board which has two pro- 
grammable 8 -bit ports (programmable in the 
sense that each bit can be set up to be either 
an input or an output line). Port A is config- 
ured as an output port and feeds the anodes 
of all the LEDs in the 7 -segment displays. IC1 

butters the port to provide more drive to the 
displays. The other port, Port B, Is set up as 
six output lines (PBO-PB5 pins 14-19) , and 
two input lines (PB6 and PB7, pins 13 and 9). 
These 'enable' the displays and pushbuttons 
individually by a technique called multi- 
plexing. This involves placing segment data 
on Port A for display 1 and putting a high (1) 
on PBO to turn on 01. Then, segment data for 
display 2 is output and 02 switched on, etc. If 

this is repeated several hundred times per 
second, the displays appear to be on 
continuously. 

The pushbuttons are scanned In a similar 
manner, except that each of the lines PBO and 

- ETI 662d 
PB5 goes low (0) in turn. If no button is 
pressed, PB6 and PB7 sit high (1). If a button 
is pressed, the combination of bits input and 
output produces a unique code for each 
pushbutton. For example, if the GO/STOP 
button is pressed, then 10111110 will be read 
(by the microprocessor) on Port B, since the 
low output on PBO is connected to PB6 via 
the depressed button. Note that the remote 
unit (optional) simply connects to lines PBO, 

PB1 and PB6 and duplicates the GO/STOP 
and RESET(PROC) buttons. 

The power supply is a standard design and 
produces +5 V from IC2. Diode 05 isolates 
the bridge rectifier from the filter capacitor 
(C1) so that a 100 Hz signal can be fed to IC3, 
a 7555 timer connected as a Schmitt trigger 
here. Resistors R15 and R16 simply reduce 
the voltage and C4 filters any hash which 
enters from the mains. The output from IC3 is 
a clean 100 Hz signal which Is further divided 
under software control to 1 Hz and provides 
the basic timing for the device. 

Lines CA2 and CB2 are outputs from the 
microprocessor and control the relay (via 
07/08) and the buzzer (via Q9). More details 
of the programming will be given in the next 
instalment. 
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In operation, the process timer sounds a 

buzzer at the end of each processing step. 
An added feature is that the unit also 

buzzes 15 seconds before the end of each 
step giving you what is called `drain time'. 
During this period you may pour out chemi- 
cals from the last processing step and pour 
in chemicals for the next step. 

For those who prefer analogue displays, 
an array of eight LEDs is provided to indi- 
cate, in a relative way, how much time 
remains before the end of the current pro- 
cessing step. 

The microprocessor basically divides the 
current processing time into eight equal 
time intervals. At the start of the step, all 
eight LEDs come ON and switch OFF 
sequentially as the processing time 
decrements. 

Usually a darkroom is divided into two 
sections - the 'dry' and 'wet' areas. The 
purpose of this is to avoid splashing chemi- 
cals and water onto the enlarger and base- 
board which may result in print staining. 
This is the reason for another feature, a 
remote unit. Since the timer will normally 
sit near the enlarger, a means of recom- 
mencing the process timer would be advan- 
tageous. Otherwise, as soon as the next 
process step is entered, you have to dash 
over to the timer to press the GO/STOP 
button. The remote unit is simply a small 
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Case base. The transformer and power supply board are mounted in the bottom half of the OKI case. 

plastic case with two push buttons which 
duplicate the process timer controls. This is 
plugged into the main timer and can be 
positioned in some convenient spot on the 
bench in your 'wet' area. 

Last but not least, four preprogrammed 
process sequences are available for your 
use. They are - Kodak Ektaprint 2, Ilford 
Cibachrome AII, Kodak E-6 and Kodak 
C-41, which can be used directly or modi- 
fied for your own setup. Table 1 lists the 
times stored for each step. 

Power supply. Circuit of the power supply section on board +12 V TO RELAY AND 

ETI-662e. BUZZER CONTROLLER +5 V 

240 Vac 
MAINS 

SKT3 
O A MAINS 

N OUTPUT áp6 SOCKET 

TC4 1 

Ion 
0V 0 0V 

ALL DIODES 1N4002 
ALL TRANSISTORS BC547 

Output. Buzzer and relay cir- 
cuits on board ETI-662e. 

RELAY 
CONTROL 
INPUT 

FROM 
DISPLAY 
BOARD 

R17 12k 

R19 12k 

09 

+12 V 

RIB 
3k9 

+12 V 

BUZZER 

0 

0 

08 

LED DISPLAY PINOUT 

10 9 B 7 6 

1 2 3 4 5 

pin 1 segment e 
2 segment d 
3 common cathode 
4 segment e 
5 decimal point (do) 
6 segment b 
7 segment a 

B common cathode 
9 segment 1 

10 segment g 
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PARTS LIST - ETI 662d 
Resistors all V.w, 5% 

R1 -R8 120R 
R9 -R14 1k2 
R15 100k 
R16 82k 
R18 3k9 
R17, R19 12k 

Capacitors 
Cl 33001J25 V axial lead 

electro. 
C2, C3 1005 V tag tant. 
C4 10n greencap 

Semiconductors 
101 81LS97 
IC2 7805 
IC3 7555 
Q1 -Q9 BC547/8/9 etc 
D1 -D6 1N4002 or similar, 1 A 

diode 
LED1-LED4 HDSP-5303, HDSP-5503, 

Stanley NKR163 or similar 
7 -segment LED display. 

LED5 10 -LED array (Altronics 
Z 0180) 

LED6, LED7 TIL220R, 5 mm red LED 
Miscellaneous 

T1 PL15/20 VA Ferguson 
transformer or similar (2 x 
7.5 V/1 A secondaries) 

RL1 DPDT relay, pc mount, 
12 V coil (eg: D.S.E. 
S-7130). 

PB1-PB10 pc mount key switches 
PB11, PB12 " (optional) 
SKT1 24 -pin DIL socket. 
SKT2 stereo 3.5 mm lack socket. 
SKT3 mains panel -mount socket. 
PL1 stereo 3.5 mm lac plug 

(optional). 
ETI-662d and ETI-662e pc boards; 
ETI-662d-remote pc board (optional); ETI-662a 
general purpose microprocessor kit (with 2732 
EPROM containing darkroom timer program - 
battery backup components and 6116 RAM not 
required); plastic case - OKI type 90 80 087, 
from Mayer Krieg; optional small plastic case for 
remote - OKI type 90 10 087; Scotchcal front 
panel labels for main and remote (optional) 
units); piece of red filter material 60x40 mm; 
TO -220 heatsink (Thermalloy types 6030B, 
6073B or similar); 20 -pin IC socket; 8 -pin IC 
socket; 24 -core ribbon cable 150 mm long; two 
24 -pin IDC DIL plugs; figure -8 shielded cable for 
remote unit (optional - length to suit); two-way 
terminal strip; mains cable and three -pin plug; 
clamp grommet for mains cable; spacers, bolts, 
nuts, solder lugs, etc. 

Price estimate: 5160-$170 
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Display. The completed ETI-662d display board. 
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Remote. The remote unit is housed in a small OKI 

case. I wired the cable to the copper side of the 

board, for the sake of convenience. The cable should 
be knotted where it passes through the case to obvi- 
ate any strain on the soldered connections. Use the 

bare pc board as a template to mark drilling holes for 

the two pushbuttons. 

I housed the project in an `OKI' make 
plastic case, No. 90 80 087 obtained from 
Mayer Krieg in Sydney. This has a conven- 
ient sloping front panel and plenty of inter- 
nal room. For the remote unit, I used a 

small OKI case, No. 90 10 087. 

Construction 
The project comprises three pc boards: 
ETI-662a GP microprocessor, 
ETI-662d display board 
ETI-662e power supply board. 

The first of these was described last 
month and is the `controller' behind this 
project (it does all the hard work). This 
board should be assembled first. Construc- 
tional details can be found in the relevant 
article. Note that the battery back-up com- 
ponents and the 6116 RAM IC are NOT 
required for the current project. 

The display and power supply boards can 
be assembled next. Start with the wire links, 
resistors, capacitors, IC sockets and finally 
the larger components like filter capacitor, 
relay, 7 -segment displays, etc. Care should 
be taken at all times during construction 

ETI May 1984 - 83 
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BUZZ 

RELAY 

and this will almost certainly guarantee the 
device working first time (that sometimes 
elusive property of electronic projects!). 
Check the orientation of all components 
before inserting and soldering. ' 

WARNING - the power supply board 
carries full mains potential around the relay 
contacts. Keep all low voltage wiring and 
your fingers away from this area. As a 
precaution, leave the mains wiring to the 
relay until the very end so that each board 
can be safely tested. 

When the power supply board has been 
assembled, it can be tested as follows. First- 
ly, connect the transformer to the board and 
apply power to it. Switch off immediately if 
you see or smell smoke and recheck your 
circuit. Measure the 5 V output. This 
should be between 4.75 and 5.25 volts. 
Next, connect the 5 V line to the BUZZER 
and RELAY inputs in turn. The corre- 
sponding device should operate. Finally, 
connect the 100 Hz output to the buzzer 
input. A warbling tone should be heard. If 
any problems exist, fix them before 
continuing. 

The transformer, terminal strip, mains 
socket and power supply board can now be 
mounted in the bottom half of the case. Use 
each as a template to locate and mark where 
holes are to be drilled. 

While you are working on the case, this is 
probably a good time to drill the front 
panel. Mark all the hole centres and drill 

the appropriate size holes. A nibbler is suf- 
ficient to cut out the rectangular area for the 
displays. The display board sits behind the 
front panel on 9 mm spacers. Actually, I 
found that a nut between the board and 
spacer places it at the correct distance from 
the panel and also stops the spacers from 
falling off any time you may want to remove 
the pc board. This is shown in Figure 1. 

The Scotchcal front panel artwork can 
now be applied. Note that, to eliminate a 
lump in the Scotchcal from the heads of the 
mounting bolts, I countersunk them and 
filled the dimple with Araldite. 

A couple of tips when applying Scotchcal 
labels. Firstly, spray the front panel with 
white paint as this will stop any scratches 
and imperfections from showing through 
the thin material. Secondly, wet both the 
front panel and the tacky side of the Scotch - 
cal with water. This allows the label to slip 
and slide on the aluminium so that you can 
position it accurately. When positioned, 
simply wipe it gently to squeeze out excess 
water while it dries. This may seem rather 
fiddly but sticking dry Scotchcal onto a 
panel allows you only one chance of getting 
it right. Usually, you miss. At least the wet 
method gives you room for error. 

Connections to the display board can now 
he made. Eight leads are needed - five to 
the power supply board and three to the 
stereo 3.5 mm remote unit jack socket (if 
required). The connections to this socket 
need not be as shown in the circuit diagram 
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as long as you connect the remote unit's two 
buttons to the jack plug to match your con- 
nections to the socket. 

All that remains is to connect the micro- 
processor board and to fit the display board 
behind the front panel. If you have not done 
so, plug the EPROM containing the drive 
software into the socket nearest the 6802 on 
the microprocessor board. Remember to 
check orientation. Then mount the micro- 
processor and display boards back to back 
using four 10-15 mm tapped spacers. Fit a 

24 -pin IDC plug onto each end of a 150 mm 
length of ribbon cable. Then plug one end 
into the 110 socket on the microprocessor 
board and the other into the socket on the 
display board. ... to be continued 

DROP OF 
ARALDITE 

ALUMINIUM 
FRONT PANEL 

SCOTCHCAL 
LABEL 

Figure 1. 

PUSHBUTTON 
SPACER 

!!) ETI-662d 

DISPLAY BOARD 

ETI-662a 

TAPPED MICROPROCESSOR 

SPACER BOARD 

Board assembly. Showing how the microprocessor and display boards are 

assembled to the front panel of the case. 
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CICADA SOOT 
DATA MODEM 
WITH INTEGRATED TELEPHONE 

For user installation to a standard phone socket without Telecom 
assistance, the new Cicada 300T 300 -Baud data modem features fully 
integrated phone for maximum convenience. With all the legendary 
performance and reliability of the standard Cicada 300: 

Or. buy the continuously improved standard Cicada 300 for use with your 
own telephone. Now operated by hundreds of government, business and 
private users, the Cicada series modems carry a full, meaningful warranty. 

Specifications (Both modems): Compact answer -and -originate units for 
direct connection to phone lines and for computer interface utilising 
either RS232C or V24/28 systems. Unit measures 203mm x 152mm x 

63.5mm. Telecom approval number 083/37/1011. 

Available now from Centre Industries or leading retailers. 

CENTRE INDUSTRIES 

ELECTRONICS & 
TELECOMMUNICATIONS 
EXPERTISE 

187 Allambie Road, Allambie Heights, NSW 2100 
Telephone (02) 451 5555 After Hours (02) 451 6244 

Telex AA 22671 
ETI May 1984 - 85 
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is a monolithic 8-01f micropro ing ur 
forming the central control functions for the Fai ild 
F6800 family. The F6800 is capable of address' 
65K bytes of memory with its 16 -bit address fines. 
The 8 -bit data bus is bi-directional as well as 
3 -state, making direct memory addressing 
and multiprocessing applications realizable. 

Video Display 
Generator provides a means of 
interfacing the Fairchild F6800 
micro -processor family to a 

commercially available Color or 
black and white television 
receiver. Applications of the 
VDG include video games, 
bio-engineering displays, 
education, communications 
and any instance in which 
graphics are required. 

. CRT 
Controller provides an 
interface between a 
MPU and a raster scan 
CRT device. The CRTC 
is used in the micro- , 

processor -based 
controller systems for 
CRT terminals in stand-- 
alone or multiterminal' 
configurations, 
including smart 
programmable 

CRT terminals, 
video games, and 
information displays: 

G 

8-bilaireocess n advanced, 
high performance member of ttie'F family. 
It offers greater throughput, impro yte efficie cy 
and increased adaptability to various.software disciplines, 
including position -independent code, re-entrancy... 
recursion, block -structuring and high level 
language generation. 

- 'Asynchronous Communications 
Interface Adapter provides the data formatting and 

control to interface serial asynchronous data 
communications information to bus -organized systems. 

The bus interface of the F6850 
includes select, enable read/write, 
interrupt, and bus interface logic to 

allow data transfer over an 8 -bit 
bi-directional data bus. 

9 fr S'., e isa 
monolithic 8 -bit 

microprocessor that 
contains all the registers 
and accumulator of the 

F6800, plus internal 
clock oscillator and driver 

on the same chip. The 
F6802 also has 128 bytes 

of RAM on board, 
located at hex addresses 

S0000 to S007F, Vcc 
standby can be utilized 

on the F6802 to facilitate 
memory retention during 
a power down situation. 

' 2 i Peripheral 
Interface Adapter provides 

a universal means of 
interfacing peripheral 

equipment to the F6800 
MPU. This device is capable 

of interfacing the MPU to 
peripherals through two 
8 -bit bi-directional data 

buses and four control lines, 
in three speed ranges, 

IAMHz, 1.5MHz and 2.0MHz. No 
external logic is required for interfacing 

to most peripherals. 

FAIRCHILD 
A Schlumberger Company 
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MICROPROCESSORS 

Here's an unbeatable opportunity to get all the fundamental 
information you need on the 6800 -series microprocessors at a cost of 
around half what you might pay. If you're considering getting into the 
project series featuring 6800 -series microprocessors, or you're 
studying them at University or Tech. College, then these books 
provide essential background and information on the subject. 

BOOK 1. Basic Microprocessors and the 6800 
Written by Ron Bishop, Manager of the Motorola Semiconductor 
Group Technical Training division in the US, this is the "fundamental" 
text on the 6800. This book assumes nothing, save a high school 
science background. It starts right at basic electronic principles, goes 
on to explain logic elements, number systems, decimal, binary and 
hexadecimal), digital arithmetic, what are microcomputers, 
programming concepts, addressing modes, 6800 software, the 6800 
micro family, system configuration, example programs and the M6800 
instruction set summary. It's all there. Straight from "the prophet's" 
pen. All in 262 pages with a comprehensive index, measuring 152 x 

228 mm. The US price on this book is US$14.95, which means it 

would normally sell here for around $25-$30. 

SPECIAL OFFER PRICE $15.00! 
BOOK 2. How to Program and Interface the 6800 
This book has been written to get you and your 6800 microprocessor 
into "the real world". Written by Andrew C. Staugaard, an 
award -winning engineer/educator in microelectronics, this book is a 
practical introduction to using the 6800 and includes experiments 
(based on the Heath ET3400 and Motorola MEK6800D2 trainers). 
This book introduces fundamental microprocessor concepts, talks 
about the ET3400 and MEK6800D2 trainers, then goes on to 6800 
logic and data handling, the code registers and their operation, 6800 
branching/indexing and stacks, 6800 inpuVoutput, interfacing with 
memory, peripheral interface adaptors (6820/6821), 6800 system 
interfacing and four appendixes covering basic logic, number systems 
and computer arithmetic, the 6800 instruction set and various data 
sheets. Its 414 pages are chock-full of well -organised and well -written 
material. 136 x 216 mm. A comprehensive index is included. The 
book's US price is US$15.95 and it would normally sell here for near 
$30. It is currently sold through ETI's Book Sales for $22.95, but it's 
been marked down for this special offer. 

SPECIAL OFFER PRICE $18.00! 
(save 26%!) 

This special offer, exclusive to ETI readers, is being made by 
Avtek in conjunction with Electronics Today magazine. ETI is acting 
as a clearing house for orders. All orders will be despatched by post 
following clearance of cheques, etc. Please include postage charges 
as indicated. Books will be delivered ex -stock, but demand may be 
heavy, so please allow up to four weeks for delivery (from receipt of 
order) to cover order processing and any mail delays. 

COUPON 

Please rush me: copies of Basic Microprocessors and the 6800 
@ $15 each, plus $2.50 post & handling. 

copies of How to Program and Interface the 6800 
@ $18 each, plus $2.50 post & handling. 

OR set(s) of both books @ $33, plus $5.00 post & handling 

(For airmail outside Australia, please add A55.00 to these charges) 

I enclose $ total. 

How To No 
THE 681 CE 

ns 

HOW TO ORDER YOUR 6800 LIBRARY 
Fill out the coupon here, or a photostat of It if you don't wish to cut 
your magazine. Enclose a cheque, bank cheque, money order or fill 
out your credit card details for the amount required, not forgetting the 
postage and handling charges. Make cheques, etc, out to 
ELECTRONICS TODAY 6800 BOOKS OFFER. Send the coupon to: 

ETI 6800 BOOKS OFFER c/o ETI Magazine 
P.O. Box 227 Waterloo NSW 2017 
Tick box to indicate payment: 

American Express Bankcard E Cheque* 
Credit Card No: 

Card Expiry Date. 

Cheque or Money Order No. 

Signature 

Name 

Address 

NOTE: Offer closes 31st May, 1984. Postcode 



SUMMIT Releases Its 
NEW Telex Interface STI-14 

.,.. ... . .1/ - . . Wattle 
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This Australian designed and manufactured unit 
allows automatic connection of your computer or 
Word Processor to the worldwide telex network. 
This interface allows: 

Calls in from any telex user anywhere in the world. 
Calls out to any automatic (or manual) telex number. 
Conversation both ways between remote user and computer, 
Independent of who placed the call. 
Significant economies by sending non urgent Australian calls when 
the telex charges decrease significantly at night. Also, a Telecom 
telex machine is not required. 
Vastly simplified telex message preparation, using the help of the 
Word Processor to edit the message when it is being composed. 
Rapid transmission for urgent telexes since sending telexes no longer 
relies on a specialised operator who may be busy. 
If a standby telex machine is used, automatic connection of the telex 
line to this telex machine is made if the Host or interface are 
powered off or faulty. 
Ability to read in or punch tapes from the auxiliary telex machine. 
Ability to use standby telex machine or an associated ASCII machine 
as a monitor. 
STI-24 AUO handles queing and centring of failed outward calls. 

SYDNEY: Contact Brian Sammons (02) 476-5233. Telex 
AA71341. 

For free interstate sales enquiries phone (008) 22-6373. 

95 HUNTER STREET, HORNSBY NSW 2077 

THE "BIT SWITCH" 

Special Introductory Offer! 
$288.00 plus tax 
Normal retail price $340 plus tax 

DESCRIPTION: 
The "BIT SWITCH" is designed for versatility of the interconnection of RS232 
devices. It eliminates the tedious and sometimes costly, unplugging and 
plugging of cables between CPUs and peripherals, and it provides quick and 
easy expandability of a single RS232 port. By using a "Bit Switch", you 
achieve more efficient system operation, better utilisation of peripherals and 
computer ports, eliminate redundant hardware and reduce service calls. 
When more than one peripheral device e.g. Printer, terminal, mo , plotter, 
digipad, paper tape punch/readers, eprom programmers, bar co readers, 

point of sale terminals, optical character reader, chronograph, ave to be 

quickly connected by a non -technical or technical operator, the "Bit Switch" 
is particularly useful. The "Bit Switch" is either, a "one in", "three out", 
change over switch or, being bidirectional, can also be configured as a "one 
out", and "three in" switch. 

FEATURES: 
Low cost, high reliability - 100% tested 
Compact, fully enclosed, attractive unit 

with no internal wires or ribbon cables. 
Single PCB with GOLD DB25 connectors. 
Low resistance, GOLD switch contacts. 
Available with 8 or 24 switched lines, with 

or without LED monitoring. 5 year "local 
manufacturers" warranty. Simple to use. 

Latest low -power LEDs used (2 mA). 
No maintenance. Automatic wave 

soldering. No power requirements. 

SPECIFICATIONS: 
Size: 200 mm (W), 65 mm (H), 157 mm (D); 
Weight: Less than 1 kg; Power: No power 
required; Temperature: -40 to 85 degrees 

centigrade; Data Direction: Bi-directional; 
I/O connector type: DB25 Female, with 

"Gold" plated pins; I/O connector retaining 
screws: 2 x 4-40 UNC; Switch contacts: 
break before make; Switch contact 
material: Beryllium copper, with 5 urn 

nickel plated and 5 um gold plated. 

MF Computers Pty. Ltd. 
9 Ada Avenue, Brookvale, NSW 2100 
Tel: (02) 939 1800 Telex: 73775 
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Like the discovery of fire, Xidex 
Precision Flexible Disks herald a new 
era for civilization. 

They are the most advanced and 
durable disks technology has 
produced and far exceed all known 
Industry standards world-wide. Even 
the disk jacket is 33% thicker than the 
industry standard for greater 
protection from contaminants, and 
extended handling. 

Xidex 51/4" and 8" disks carry a 
10 -year warranty. They are 
guaranteed 100% error -free and 
100% precision made with a range to 
suit all Computer and Word 
Processing systems. 

Phone Magmedia and discover 
Xidex yourself. 

Al01 magmedia 
SYDNEY MELBOURNE BRISBANE 

(02) 8163222 (03) 699 9688 (07) 2291600 

CANBERRA PERTH ADELAIDE 
(062) 472322 (09) 3283311 (08) 2236261 

HOBART (002) 344522 

88 - ETI May 1984 



VACUUM NCAPSULATE p 
ENCAPSULATED CIDC 

CONVERTER 
DD 1.5 W 

s¡rs >"vt' ti ., .Icri .l 

C7 F S 
a 

Input Voltages 5V, 12V, 24V 

Effeciency typically 50% 

Uses standard 24 pin DIL 
socket 

Isolated to 500 V DC 

Single outputs 5V, 12V.15V 

Dual outputs ±12V, ±15V 

Output power 1.5 W max. 

Short circuit protection - 
standard 

Wide temperature range 

M 10-Eekt oMBH 

Sole Australian 
Distributors 

Electromark Pty. Ltd., 
43 Anderson Road, 
(P.O. Box 184) 
Mortdale. NSW 2223 

SR P1 SRP2 

}'d nd 
; SRP ''I':_I 

AUSTRALIAN IMPORTERS 

CLIFF 

CH1 
CABINET HANDLE 
102 x 48mm 

PF1 
CABINET FEET 
37mm 

CH -2 
LARGE 
CABINET HANDLE 
165 x 210mm 

CF -1 
A 1, CABINET CORNER 

PCB SPACERS 
12.5mm 19mm 25.4mm 31.7mm 

Writ taw" P 

4, SID 5. 
.11111 

TPI TERMINAL 
4mm, SCREW, 15A,250V.A.C. 

14° firlr 
; 

KNOBS SCREW & PUSH FIT 
K9, K10, K11, K12. 
ABOVE AVAILABLE IN PUSH FIT 

WITH SEPARATE 
COLOURED CAPS 

: u 
u Ir C ! talW 

KNOBS SLIDER 

DELSOUND PTY. LTD. 
1 WICKENHAM TCE., (CNR. WHARF ST.) 

BRISBANE 4000 
(07) 229-6155. TELEX AA44442 

MOST 
ELECTRONIC PARTS 

& COMPONENTS 

NOWa 
Production 
Quality 
20W Iron 
that air 
cools your 
fingers.. 
'Y 

AIRCOOLED GRIP 
-for continuous soldering 
comfort - hour after hour. 

TUBE OF 
SOLDER 

WITH 
EVERY 
IRON 
THIS 

MONTH 

$17.50 
Including Tax 

SCOPE 
COMMODORE 
Model PH20 
20W - 240V 

DF3475 ZF0475 

II 
SF2475 

tl 

} 

SF4475 
u 

4 INTERCHANGEABLE 
TIPS -let you match the lips 
heat transfer rate Id each job. 
All 370`C idling temp. 

1. Aircooled Grip 
2. Interchangeable Tips 
3. Long Life iron plated tips 

(4 shapes available) 
4. 370° C Tip (Idling) 
5. Safety Stand Available 

IAN J. TRUSCOTT 
ELECTRONICS 

27 THE MALL 
SOUTH CROYDON, 3136 
Telephone : (03) 723 3860 
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DE9S Male 9 pin 
DE9S Female 9 pin 
DE9 Male 9 pin PCB mot 
DE9 Female 9 pin PCB mot 
DE9 Back Shell 1 piece 
DE9 Back Shell 2 piece 
DA15P Male 15 pin 
DA15S Female 15 pin 
DA15 Male 15 pin PCB mnt 
DA15 Female 15 pin PCB mnt 
DÁ15 Backshell 1 piece 
DAIS Back Shell 2 piece 
DB25P Male 25 way 
DB25S Female 25 way 
DB25 Male 25 way PCB mot 
DB25 Female 25 way PCB mnt 
DB25 Back Shell 1 piece 
DB25 Back Shell 2 piece 

ROBOTICS Í 

MOTOR 

- IN STOCK! III,_ 

A VTEK MUL TI MODEM 
The AVTEK MULTI MODEM is a completely Australian 
Designed and Manufactured Multi Standard Modem. It 
has been designed to meet current Telecom speci- 
fications (approval pending) and will be available in 
4 different styles. 

KIT FORM 
This Is for the hobbyist and is not approved for connection to 
Telecom lines. It is ideal for private line use and for the Amateur 
Radio operators for Packet Radio (See review Electronics Australia 
January 1984). Complete kb to the last nut and bolt including 
pre -punched and silk screened front and back panels. 

ONLY 

$249.00 
MODEL MM2 

This is a completely assembled and tested unit with a telephone 
hard wired into the Modem. It can be plugged legally Into any 
phone socket to replace your standard phone. 

INTRODUCTORY PRICE 

$329.00 
MODEL MM3 

This is basically the same as model MM2 but does not Include 
the telephone but comes fitted with a data Telecom plug which 
means a dedicated socket must be installed by Telecom. 

CONTACT AVTEK FOR PRICE 

MODEL MM4 
This unit is basically the same as model MM3 but does not have 
externally selectable Baud rate. The mode of operation is factory 
set. This is deal for dedicated dial -up lines. This model also has 
hardware Auto Answer included. 

CONTACT AVTEK FOR PRICE 

v 

NEW - ELECTROLUBE NOW IN STOCK 
Silicon Compound 340g aerosol 55.95 
Freezer Spray 340g aerosol $5 50 
Clear Protective lacquer 397g .ero.ol $6.95 
Electronic Cleaning Solvent 340g aerosol 56 50 
Degreasing Solvent 454g aerosol 55.95 
Antistatic Foam 397g aerosol 55 50 
A.P. Spray 454g aerosol $7.95 
Heat Transfer Compo®d 25g syringe 54.00 

"D" CONNECTORS 
1-10 

$2.50 
52.95 
$3.25 
$3.95 
$2.00 
$2.95 
$2.95 
$3.50 
$3.95 
$4.95 
$2.00 
$2.95 
$4.50 
$4.95 
54.50 
$5.50 
$2.00 
52.95 

24 Volt but runs perfectly un 12 volts DC. 
Output speed (n 12V approx. 40 rpm. 
Current drain (o 12V No Load approx. 
100mA. Stalled current approx. 200mA. 
Size: Overall S5mm long by 35mm wide. 
Shaft length 20mm and shalt diameter 
approx. 4mm. 

MADE BY CANNON OF JAPAN 
ABOUT 30% OF NORMAL PRICE 
SAVE - BUY 4 UNITS FOR $35 OR 

ONLY 59.99 EACH 

10u 
$2.2ó 
$2.70 
$3.10 
$3.75 
$1.80 
$2.50 
$2.50 
53.00 
53.75 
$4.60 
51.80 
$2.50 
$3.95 
$4.50 
$4.10 
$5.00 
51.80 
$2.50 

SPECIFICATIONS FOR KIT, MM2, MM3 and MM4 
Data Standards CCITT V.21 8 V.23, Bell 103 8 202 Data 

Rates 300, 600 and 1200BPS Backward Channel 75 BPS in 

conjunction with 1200 BPS O Computer Interface CCITT V.24 
(RS232C) Power Requirements 240V AC 3 watts Front 
Panel Controls Mode Switch (12 position rotary not MM4). 
Connect switch (3 position toggle), Test Switch (3 position 
toggle) Front Panel Indications Connect LED, DCD Data 
Carrier Detect, RXD Received Data. RTS Request to Send, CTS 
Clear to Send, TXD Transmit Data, RING Ring Detect, TEST Test 
switch off normal, POWER. 

7 
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NOTE: Models MM2, MM3 and MM4 will not be 
available until Telecom approval has been obtained. 

COMING SOON 
MINI MODEM 

Possibly the smallest Telecom approved (pending) Modem on 
the Australian market - includes phone. 300 Baud CCITT answer 
or originate (switchable), plugs Into standard telephone socket 
and replaces standard phone. So small it can be mounted on 
your skirting board near phone socket. 

SPECIFICATIONS: 
300 Baud CCITT answer or originate 
Power 12V AC plug pack supplied 
Includes telephone with last number 
re -dial. 

$189.00 

MULTIPROM KIT 

- BACK IN STOCK 

The Slultiprom board is an extension of the Microbes memory in R05I. It simply plugs into the fifty way bus 
expansion port or the core board. It fits either neatly Inside the Microbe or behind it. using the Microbee's own 
tower supply. 
The board lakes the EDASSI and NET eprom normally residing inside the Slierohee, but allows several different 
sets to fit in: Editor -Assembler, Wordbee. Logo. SIIniPascal, Nenvorkrom. Benson or your own program. It has room 
for 4 sets of aprons in the EDASSI location and 3 sets of eproms in the NET location, a total of 44K of eprom. The 
board can he simply daisy chained with up to 6 slave boards fusing an outside power supply in this easel, allowing 

a waximum total of 308K In 8051. The ED 5551 locations accept either type 2532 or 2764 eproms and they can be 
robed. Another powerful feature of the board Is the input/output system. I I outputs. open collector transistor 
driven. Each can rum ON or OFF a relay under program control. 8 inputs. buffered and protected can mad 8 switch 
status - Ideal for computer controlling of model trains, alamt systems. tape recorders. machinery etc. 
The As Irk kit includes a plated through board plus all componenb to make this exciting project. Them is also 
provision on the Hard to change the address of the ports used for eprran selection and input/output. 

THERMISTOR SPECIAL 56R Philips type 
2232.660.91009 - refer to Philips Catalogue for specs. 

10 FOR $1.00 

NEW PRODUCT - HI RESOLUTION 
9" VIDEO MONITORS - available in Amber or 
Green - Bandwidth over 20MHz - Ideal for the MicroBee 

INTRODUCTORY PRICE ONLY $279 ea 

WE NOW STOCK A LARGE RANGE OF SCOPE 
products and spare tips and elements 

IEC 320 MAINS LEADS - DON'T PAY 
$4.00 OUR PRICE ONLY $1.99 each 
IEC 320 CHASSIS SOCKET WITH BUILT-IN 
MAINS SUPPRESSOR - ideal for micro projects 
ONLY $15.00 - Special this month 
ONLY a FREE IEC 320 mains lead with each filter 
purchased - Just mention it when you order. 

SPECIAL - QUALITY FRENCH 
BRAND - D25 MALE. FEMALE and QUALITY 2 PIECE 
COVER WITH THUMBSCREWS ONLY $9.99 515 VALUE 

SCOOP PURCHASE 
QUALITY ERSIN 

MULTICORE SOLDER 
22g in 500 gram rolls (that's Va kilo9. Note that most other 
people sell 200 gram rolls for about 55.00. 

SAVE 500 gram for 
PERSONAL SHOPPERS ONLY $8.95 

IDC DIP PLUGS 
8 pin $2.95 $250 
14 pin $1.95 5130 
16 pin 5225 $2.00 
18 pin $3.95 $320 
20 pin $3.95 $320 
22 pin $3.95 $320 
2411ín $3.95 $320 
40 pin $630 $5.95 

3 4.. 
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ONLY 

$99.00 

NEW PRODUCT 

MEMOREX DISCS 
We have just received shipments of TOP QUALITY MEMOREX 
diskettes Into stock. 
EVERY DISC HAS EVERY SECTOR OF EVERY TRACK CERTIFIED 

100% ERROR FREEI 
5'4" Note double density can be used as single density. 

Single sided/double density $4.95 
Double sided/double density $5.50 

Single sided/double density $5.95 
Double sided/double density $6.50 
NOTE: That these 
prices are cheaper 
than some people 
charge for inferior 
discs. 

AVTEK 
(ELECTRONICS) Pty. Ltd. 

TWO GREAT LOCATIONS 
119 YORK STREET. SYDNEY 2000 
PHONE: (02) 267 8777 
(Abose Charlie Browns Place) 
172 LIVERPOOL ROAD (HUME IfIGIIW SY). ENFIELD 
PHONE: (02) 745 2122 
All Correspondence to: 
P.O. l3OX Q302, QUEEN VICTORIA BUILDING. 
SYDNEY 2000 

banHcord 

POST AND P 1CKING 
Divide the value of your order by 20 fSm 1 lu get post and 
packing value and then add $2.00 it's that simple! 
All Bankcard orders can only be sent to a normal address 
(NOT a P.O. Box). XII Bankcard orders will Ire sent by 
registered mail (add $3 to PAP charges'. 

ENFIELD OPEN ON SUNDAY 



Plisca 111M 

Versatile preamp module for 
a paging amplifier system 

This project was designed as the preamp stage of a paging 
amplifier which will be described next month. We soon realised 
that the preamp itself was just what a number of readers had 

requested so it has been given a separate project number. 

THE LAST balanced input preamp 
described in ETI was the ETI-461, pub- 
lished in December 1982. The '461 is a full 
instrumentation amplifier and has very 
good specifications suitable for virtually all 
balanced transducers. For most microphone 
work however, the simpler differential amp- 
lifier is generally adequate and is what I've 
chosen to use in this project. The ETI-461 
article is recommended reading to clarify 
the pros and cons of each approach. 

In this project I have provided a proper 
transformerless balanced input to allow pro- 
fessional, low impedance balanced mics to 
be used, with their inherent advantages of 
low hum and interference pickup. I have 
also provided bass and treble controls and a 
muting facility that allows push -to -talk dc 
switching without running the low level sig- 
nal all over the place. This also allows many 
preamps to have their outputs summed 
without adding a lot of noise from unused 
inputs. 

The unit is constructed on a pc board 
measuring just 60x100 mm. The level, bass 
and treble potentiometers are 17 mm 
diameter printed circuit mounting types that 
require a standard 9 mm mounting hole and 
have a standard 6.4 mm (1/4') shaft. They 

. rv 

o 

Geoff Nicholls 
are imported and distributed by Soanar. 
The board assembly may be mounted to a 
panel using the pots, although four holes 
around the board perimeter may be used as 
an alternative. 'Standard' pots may be used 
but the board will have to be mounted 
separately. 

The differential input stage employs a 
single NE5534 with provision for either 
direct or capacitive coupling. the common - 
mode rejection ratio (CMRR) may be 
adjusted by means of an on -board trimpot 
or simply set by a resistor. A CMRR in 
excess of 115 dB may be achieved, but this 
is well in excess of the commom-mode noise 
commonly attained with balanced lines of 
around -60 dB. Hence, setting the CMRR 
with a fixed resistor beforehand will prob- 
ably suffice in many circumstances. 

A TL072/µA772 dual op -amp provides a 
buffer stage between the level control at the 
output of the 5534 and the tone control 
stage. The tone controls are not like the 
familiar 'hifi' controls. As this preamp is 
meant for voice work in a public address 
system, the bass breakpoint is set at 8(X) Hz 

and the treble breakpoint at 1200 Hz. The 
choices may seem surprising, but provide 
quite effective control. The boost and cut 
range is around +1-10 dB, which is ade- 
quate for the application. 

The mute circuit is adapted straight from 
David Tilbrook's Series 5000 preamp (why 
re -invent the wheel?). 

The output of this unit may be fed to the 
high level input of an existing preamp, such 
as the ETI-498, or even straight into a 
power amp. The dual rail power supply 
requires can be from 9 to 15 Vdc, so many 
existing supply rails should suffice. If you 
need a dual power supply module, then the 
ETI-581 (June 1977 and 30 Audio Projects) 
will do nicely. 

Construction 
As always, first give the pc board a thor- 
ough inpsection and correct any faults, such 
as incorrectly drilled or undrilled holes, 
track 'bridges' or breaks, etc. Start with the 
link near RVI and then install all the resis- 
tors and pots. The recommended pots are 
pc mounting types and the board can be 
supported by them alone if required. The 
pads for RV4 (if used) have been laid out to 
allow all common trimpots to mount with 
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For a guide to buying components 
and kits see SHOP AROUND this 
issue. 
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page 97. 
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HOW IT WORKS - ETI 1421 
The preamp can be divided into four sections 
comprising the differential input amplifier 
IC1, the level control buffer IC2b, the tone 
stage IC2a and the mute circuit, which 
involves 01. Each op -amp is decoupled from 
the supply by an RC network for both positive 
and negative rails comprising R17 -R20 and 
C8 -C11. 

DIFFERENTIAL INPUT AMPLIFIER 
The standard single op -amp differential amp 
circuit is used with provision for ac coupling 
capacitors C12 and C13. These capacitors 
are not necessary with normal balanced mi- 
crophones but have been included on the pc 
board so that the project may be more versa- 
tile. A high capacitance low voltage electro- 
lytic capacitor such as 47µ/6 V or similar 
should be alright, although the ac common - 
mode rejection and stage distortion will Inevi- 
tably be degraded if the capacitors are used. 
Capacitor C2 terminates the Input for high 
frequency signals and improves the stability 
of the stage. 

The gain of the differential amp is set by the 
ratio of R3/R1 (provided R1=R2 and R3=R4) 
and is 100, or 40 dB for normal balanced 
microphones. Other gain values may be 
achieved by changing the resistors, but if a 

gain of less than three is used then capacitor 
C3 (22 pF) must be fitted to ensure stability. 

The common -mode rejection can be opti- 
mised by fitting RV4 (use a 22k trimpot) and 
changing R4 to 92k, 1%. This will allow a 

common -mode rejection ratio of over 100 dB 
to be achieved, although in practice the bal- 
anced cable running to the input will limit the 
CMRR to about 60 dB. A 100 nF ceramic 
capacitor Cl, (not shown on the circuit) 
should be mounted on the input socket bet- 
ween the cable shield and the chassis for 
electrostatic screening. 

LEVEL CONTROL BUFFER 
The differential amp output feeds the level 
control pot, RV1, which sets the overall gain 
of the preamp. The buffer stage IC1b, mini- 
mises loading of the pot and provides a low 
output impedance for the following tone 
stage. The butter gain is set by R6/R5 and is 
about five for the circuit values specified. 
Capacitor C4 isolates any dc offset from the 
preceding stages before the bass control. 
Without ac coupling here, If the bass control 
were set on boost, any offset would be ampli- 
fied as well, possibly driving the next stage 
into output saturation. 

TONE CONTROL STAGE 
This stage was designed using the National 
Audio Handbook (1977) 'Alternative Bass 
Design Active Tone Control' data which is 
detailed In Figure 2.14.16 In that book. The 
roll -off frequencies were chosen to suit voice 
signals and are lower than most designs, 
having breakpoints of approximately 800 Hz 
and 1200 Hz. The maximum boost and cut Is 

about plus and minus 10 dB respectively, 
which is enough for microphone work. 

MUTE CIRCUIT 
This section is identical to the muting In the 
Series 5000 preamp as designed by David Ill - 
brook and described In ETI October 1981, 
page 36. Resistor R15 supplies base current 
to 01 which clamps the junction of R12/R13 
to 0 V to mute the preamp, unless the MUTE 
Is disabled by a push -to -talk switch. A link 
across the MUTE terminals will allow signals 
to pass. 

Several preamps can be connected to a 

summing amplifier (virtual earth) by simply 
connecting all outputs together. If the output 
Is required to be dc -coupled then C7 may be 
deleted. 
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PARTS LIST - ETI 1421 
NOTE: list for low -Z balanced mic input. 

Resistors all 1/2 or Y. W 5% unless 
noted. 

R1, R2 1k0 1% metal film 
R3, R4 100k 1% metal film 
R5,7,8 33k 
R6 150k 
R9, R10 12k 
R11 1k5 
R12,13,15 4k7 
R14 1k 
P16 470R 
R17,18,19,20 100R 
RV1 10k/C pc mount pot ... 

AUST C -10k T Z (see 
below) 

RV2, RV3 100k/A pc mount pot ... 
AUST A -100k T X (see 
below) 

RV4 22k trimpot, optional (see 
text). 

NOTE: The pc mount pots are from Soanar. 
Normal pots may be used, although the board 
will have to be mounted separately. 
Capacitors 

Cl 100n ceramic 
C2 4n7 ceramic 
C3 22p, see text 
C4,7,8,9,10,11 4p.7/35 V tag tantalum 
C5 6n8 polyester 
C6 2n7 polyester 
C12, C13 41,7/6 V, see text 

Semiconductors 
ICI NE5534A low noise 

op -amp 
IC2 µA772, TL072 FET-input 

dual op -amp 
01 BC548, BC108 
D1 1N914, 1N4148 

Miscellaneous 
ETI-1421 printed circuit board; optional XLR 
3 -pin socket; hookup wire, pot knobs, pc pins, 
etc. 

Price estimate: $18-$20 
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the screwdriver side towards the rear where 
it is accessible. The electrolytic capacitors 
are polarised and their orientation should 
be checked before soldering, as should the 
semiconductors. The two 8 -pin IC sites on 

> 
m 

+ 

C12 

BALANCED 
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5'C 

RV2 RV3 

100k/A 100k A 

BASS TREBLE 

RV1 

10k/C 

LEVEL 

'SEE CIRCUIT 
DIAGRAM 

AND TEXT 

T82 UM 

- .. 

mod ao 

the pc board have pin 1 marked on the cop- 
per side to aid constructors. I used pc pins 
for the off -board connections. 

If the project is to be used exclusively 
with low impedance balanced mics then 

I 
BALANCED 

INPUTS 

SHIELD r, _I Ti 

t r 

i R2 
; 

404 "NA 

CMRR trimmer. Alternative overlay showing the 
positions of RV1 and R4. With a normal vertically 
mounted miniature trimpot, the screwdriver adjust- 
ment slot should face away from the rotary post 
(towards rear of board). 
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UP TO 10 NEW KITS ADDED EACH MONTH. 

FOR MAY ORDERS 
LESS 7.5% 

FOR 10 OR MORE MIXED KITS. 
LESS 10% FOR 

25 OR MORE KITS. 

board No PCB Description Kit 
Price price 

EA6800 515.50 6800 Micro computer $119.00 
EA6802 515.50 6802 Microcomputer $119.00 

Power supply to suit $35$39..5000 

Hex keypad 19 keys 
75L11 52.50 
78ÚP10 $9.50 2650 extra ram OCT 78 
79FE11 53.50 Photo flash exposure mtr. NOV 79 524.50 
79PC9 53.90 Pulse generator SEP 79 
795E3 54.90 Train model sound MAR 79 
797111 $3.90 Transistor assisted Ign. NOV 79 $34.50 
79PS11 52.90 Experimenters power sup. NOV 79 
79PC12 52.90 Fan speed control DEC 79 
79SFIO 52.50 Photo slave flash OCT 79 
79SF9 52.90 Photo sound trigger SEP 79 
79UPS6 53.90 Universal power supply JUN 79 534.50 
BOST1OA 53.90 Stylus timer OCT 80 
80STIOB 53.50 OCT 80 
80TC12 $3.90 Bipolar train controller DEC 80 $34.50 
80CM3A $4.90 Digital capacitance mtr. MAR80 $49.50 
80C M313 53.90 MAR 80 
80PG6 $7.90 TV pattern generator JUN 80 567.50 
80TV8 54.50 TV CRO adapter inc. p/packAUG8O $39.90 
80F3 $3.20 Audio prescaler MAR80 
8OPP3 $2.50 MAR 80 
8OLL7 $3.90 Leds 8 ladders JUL80 
8087 52.50 Beat frequency oscillator JUL 80 
80BM1O $3.90 Car battery monitor OCT 80 
80DC10 56.50 Digital storage CRO ad. NOV 80 
8OHLA5 52 90 Car headlight alarm MAY 80 
80LS12 $3.50 Selectalott DEC 80 
BOLBR12 52.90 Light beam relay NOV80 
80PC4 $2.90 Power heat controller APR 80 
80PC7 $3.50 Power saver induc mtr JUL 80 
8006 55.90 Musical tone gen. JUN80 
80GPS3 $2.90 Voltage regulator multi MAR 80 
80AU3 $3.50 Hifi auto turn off MAR80 
B0AW4 54.50 Receiver all wave APR 80 
80TM8A 56.90 Digital engine analyser AUG 80 549.50 807 M8 52.90 AUG80 
80PP7A 58.50 Eprom programmer JUL 80 579.50 
80PP7B 53.90 JUL 80 
80RF5 52.90 Rumble filter MAY 80 
80SA3 $5.90 Playmaster stereo amp. MAR 80 
80CH7 58.50 240V ac light chaser JUL 80 
80RAM12 $5.90 Ram expansion for dream DEC 80 $39.00 
80PA6 $7.50 Playmaster 300W amp module 563.00 

JUN 80 
80CL4 53.50 Timer controller APR 80 
80TRSI1 $2.90 TRS 80 printer serial in. NOV 80 517.50 
80SA10 59.90 Playmaster mosfet stereo amp. 

JAN 81 

80AD12 53.00 Autodim light dimmer JAN81 532.00 
80RM12 $3.90 Cylon voice simulator JAN 81 519.95 
8OFB12 53.90 Guitar fuzz box FEB81 $19.90 
81SWt 53.90 Osc. switch dual trace FEB 81 560.00 
81SP1 52.90 TRS 80/SYS 80Senal itterf. FEB 81 

81GA3 511.50 Color graphic analyser MAR 81 $109.00 
80GÁ12 $6.5025W guitar amplifier MAR81 
81DC2 53.50 Le Gong doorbell MAR81 $14.95 
810C3B 58.50 Digital and MAR 81 $189.00 
81DC3A $9.50 Analogue storage CRO MAR81 
811R4 54.50 Infra -red relay receiver APR 81 539.00 
81RC4C 52 90 Infrared relay transmitter APR 81 

81HB4A 57.50 Heart rate monitor APR 81 $82.00 
81HB4B $3.50 APR 81 

81MA4 54.50 Touch sensitive alarm APR 81 

81VM2 $2.90 High impedance DC voltmeter 
APR 81 

81513 $7.90 TRS 80 SYS serial interl. APR 81 

81RC4A 54.90 2 channel (receiver) MAY 81 572.00 
81RC4B 52.50 Infra -red remote (preamp) MAY 81 
81RC4C $2.75 Control (transmitter) MAY81 
81SP5 $2.90 Sound pressure meter MAY 81 537.00 
81CC5 52.90 PC birdies MAY 81 514.50 
81SS4 54.90 Speed sentry MAY 81 

81DT5 53.00 Dream tape controller MAY 81 

81MP6 53.90 Microprocessor power supply 
MAY 81 

81A06 54.90 Audio oscillator JUN81 559.00 

519.50 

$11.50 
$89.90 

522.00 
513.00 

WE CAN NOW 
PRODUCE OVER 

300 KITS. 
weicorne here 

Board No PCB Description Kit 
Price price 

81ÚA6 Benchmate power supply JUN 81 

81MC7 52.90 Moving coil preamp JUL 
810R7 $9.50 Electrochume(electr. organ) JUL 

81 

81 $59.00 
81P6 $2.90 Pools/lotto selector JUL 81 522.50 
81SW7 54.90 Electronic steam whistle JUL 81 517.50 
81MC8 510.90 Musicolor IV AUG 81 $84.00 
81SM7 $3.90 Bagatelle AUG 81 

81CL9 54.00 Digital clock/thermometer SEP81 $80.00 
81GA9 $4.90 Photon torpedo game SEP 81 524.50 
81UC8 54.50 Universal timer & stpwatch SEP 81 

81 W S10 $4.90 Wind universal indicator OCT 81 $52.50 
81A010 53.50 Audio test unit cass. deck OCT 81 547.50 
81SS11 $8.90 Slide cross fader NOV81 599.50 
81SG9 54.20 Led sandglass NOV 81 $22.50 
81AU11 53.90 Audible turn indicator NOV 81 

81FM10A 55.90 500MHZ dgitalfreq. mtr. DEC 81 5135.00 
81FM108 53.90 DEC 81 

81CH12 $3.50 Christmas decoration DEC 81 

81LD12 54.50 Led bar graph display DEC 81 

81M111 $3.90 Metronome (low Current) JAN 82 
81WD12A 53.50 Wind direction indicator JAN82 $24.50 
81WD12B 53.50 JAN 82 
81P19 56.90 
82EP1 512.50 Free standing eprom prog JAN 82 $45.00 

with '24 textool socket $55.00 
and AC plugpack 569.50 

82TH2 $3.90 Digital thermometer FEB 82 579.00 
82CR1 513.50 Lge. scm. storage CRO Adapt 5119.00 

FEB 82 
$3.90 Cudlip FEB 82 512.95 
$4.90 Dual tracking power supply MAR 82 $87.50 
53.90 Low fuel indicator MAR 82 $16.50 
$3.90 LCD capacitance meter MAR 82 579.00 
57.90 Function generator APR 82 579.50 
53.90 APR 82 
53.50 Voice canceller APR 82 522.50 
$3.50 Vox APR 62 $15.00 

82EG2 
82PS2 
82LF2 
82CM3 
82A03A 
82A038 
82VC3 
82VX4 
82VS10 
82PT4 
821V5 
82P5 
82105 
82753 
82GA5 
82EM6A 
82EM6B 
821V6 

THE NEW SCHOOL 
Then build a kit 

Not only educational but 
Kit 
price 
534.50 
550.00 
525.00 
$12.00 

$3.90 Photographic timer APR 82 
55.40 12.240V Inverter 40 watt MAY 82 
$5.90 Universal preamp MM/MC MAY 82 
53.90 Tacho/dwell meter MAY 82 
$3.90 Low cost touch switch MAY 82 
59.90 Guitar booster JUN 82 
$4.90 Theremin JUN 82 
53.90 
$8.90 12.240V inverter 300 watt JUN 82 5195.00 

Power monitor JUL 82 518.00 
82H86 $3.90 LDC heart rate monitor JUL82 579.00 
82CC7A 515.50 Car computer JUL82 5109.00 
82CC7B 54.00 Car computer to SEP 82 
82DP6 $4.90 Decimal point for D.G. meter JUL 82 $70.00 
82PA7 $9.50 Sub woofer amp JUL 82 $85.00 
82UR8 54.90 Ultrasonic rule AUG 82 549.00 
82MS8 $6.50 Stereo synthesizer SEP 82 555.00 
82EF9 54.90 Electric fence SEP 82 519.50 
82PC8 $2.00 Fluorescent starter OCT 82 55.00 
82FC8A 56.50 Digital readout OCT 82 572.00 
82FC8B 53.90 For short wave OCT 82 
82FC8C 52.50 Receivers OCT 82 
8270,10 $3.90 Freezer alarm OCT 82 521.00 
82VS10 $7.90 Speech Synthesizer OCT 82 
82PC10 53.90 Power up NOV 82 $36.00 
82AL11 53.90 Super siren NOV 82 523.50 
82PC11 53.90 Driveway sentry DEC 82 $32.00 
820R12Á 59.95 Playmaster AM tuner DEC 82 5239.00 
820R12B 59.95 DEC 82 
82PH12 54.90 Digital PH meter DEC 82 5135.00 
82EG12 $2.90 Boggie,goggles (short form) DEC82 $9.60 
82FD5 54.90 
82DP6 $3.90 
837 VIA 54.90 Remote infrared TV JAN 83 539.50 
837V1B 52.90 Sound control JAN 83 
83TV1C 52.90 JAN 83 
83PS1 53.90 Plugpack regulator JAN 83 514.00 

with plugpack 529.50 
83EG1 53.50 Led head light chaser JAN 83 $12.00 
82W B1 52.90 Wheatstone bridge FEB 83 545.00 
82A02 52.90 AM tuner alignment kit FEB 83 $8.00 

Moisture alarm FEB 83 

Board No PCB Description 
Price 

79T111 53.90 Trans.ass. ignition updated FEB 83 
83FC2 Fuel consumption meter MAR 83 
83BP3 53.90 Brown out protector MAR 83 
83MS4 53.90 Stereo simulator PCB version 

APR 83 
Self contained unit AUG 83 $20.00 

83PC3A $3.90 Touch lamp dimmer APR 83 $20.00 
83PC3B $3.50 Touch lamp timer AUG 83 521.00 
83PS5 54.90 
83SC7 $3.90 LCD event counter JUL 83 $32.00 
83SC8 53.50 2MHZ digital freq. meter AUG 83 560.00 
83VA8 $5.90 Video amplifier AUG 83 $15.00 
83EG5 54.90 Electronic roulette wheel MAY 83 524.00 

Electronic breath tester MAY 83 525.00 
83PS5 $5.90 50V/5A power supply JUNE 83 5140.00 
83GA6 57.90 Effects unit JUNE 83 575.00 
83PP5 55.90 Overload indicator JUNE 83 $20.00 
83PS7 53.50 ± 12V for lab power supply JULY 83 513.00 
83AL6 $2.90 Fndge door alarm JULY 83 59.00 
83MS4 53.90 Compumuse AUG 83 520.00. 
83WM8 56.95 Electronic watt meter SEPT 83 565.00 
83TT8 53.95 Transistor tester SEPT 83 515.00 
83MS8 $4.90 Sod heating unit SEPT 83 $70.00 
83VE10 54.90 Video enhancer OCT 83 535.00 
83MD9 53.50 Nail finder OCT 83 $10.00 
83559 $3.90 Speed sentry OCT 83 $11.00 
ET014 54.90 Dual voltage power supply DEC 71 

ET043 52.50 Heads or tails OCT76 53.90 
ET044 52.50 Two tone doorbell OCT 76 54.90 
ET047 $2.50 Morse practice set DEC 76 $3.90 
ET048 52.50 Buzz boards DEC 76 54.50 
ET061 52.50 Simple audio amp OCT 76 55.90 
ET062 52.90 Simple AM tuner MAR 77 56.90 
ET063 $2.90 Electronic bongos NOV79 55.90 
ET064 52.50 Simple intercom OCT83 
ET065 52.90 Electronic siren DEC 79 $5.90 
ET066 52.50 Temp alarm DEC79 55.50 
ET067 $2.90 Singin moisture $7.95 
ET068 $2.90 Led dice OCT 76 56.90 
E7071 $2.50 Tape noise limiter JUN 79 
ET072 $2.50 Two octave organ JUN 78 59.50 
ETO81 52.90 Tachometer OCT 83 
ET083 $2.50 Train controller DEC 79 
ET084 52.90 Car alarm JAN 77 $13.50 
E7085 52.50 Car over rev. alarm OCT 79 
ET130 52.50 Temp/volts converter FEB 76 
ET132 53.90 Experimenters power supply FEB 77 
ET134 52.90 R.M.S. voltmeter AUG 77 
ET135 53.50 Digital panel meter OCT77 
ET136 52.90 Linear scale cap. meter MAR 78 
ET137A $4.90 Frequency meter LCD MAY 78 
ET137B 53.90 Audio oscillator MAY 78 
ET139 $2.50 Power meter MAY 78 
ET147 $4.90 Electronic dummy load OCT 80 599.00 
ET149 53.50 Two tone generator JUL80 534.90 
ET152 52.90 Capacitance meter FEB 80 
ET153 $3.50 Temperature adaptor MAY83 
ET157 54.90 Crystal marker OCT 81 

ET158 53.50 Low Ohms meter NOV 81 

ET159 52.90 10-15v exp. scale voltmeter DEC 81 

ET160 13.8V 10 amp power supply JUL 82 
ET161 54.90 Evaluation meter 
ET162 54.50 0-30V var. power supply DEC 82 
ET163 56.50 0.40V/5A alb power supply MAY 83 
ET164 58.00 Zener diode tester MAY 83 
ET166 Frequency counter AUG 83 
ET1668 54.90 
E7166C $4.90 
ET1660 $4.90 Power supply $24.00 
ET165 57.50 Tacho calibrator 539.50 
ET245 52.90 White line follower 
ET255 52.90 Thermometer 
ET256 $3.50 Humidity meter 

Humidity sensor 

AUG 83 
NOV 82 
NOV 77 
NOV 80 
OCT 83 
OCT 83 

ET257 52.90 Universal relay board MAY 81 

ET258 52.50 Mini drill speed controller JUL 81 

ET259A $3.90 Versatile 'incremental' timer JAN 82 
ET259B 53.90 
E7260 52.60 Photo lamp flasher DEC 79 

519.95 
537.50 
536.50 
$26.50 

547.50 
5169.00 

59.00 
$16.00 

529.50 
519.95 
$13.50 
$9.50 

539.00 

ROD1RVI NG 
ELECTRONICS 

ROD IRVING ELECTRONICS 

$48.00 
549.50 
535.00 
572.50 
512.00 
$17.50 
534.50 

Minimum P & P $3.00. Errors & omissions excepted. 
425 High St., Northcote, Vic. 48-50 A'Beckett St., Melb., Vic. Please address tax exempt, school, wholesale and dealer enquiries 

Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 RITRONICS WHOLESALE 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 

BUY DIRECT FROM THE KIT PEOPLE. WE ENDEAVOUR TO HAVE AS MANY KITS IN STOCK AS POSSIBLE 
SAVE! SAVE! SAVE! SAVE! BUY DIRECT. 



UP TO 10 NEW KITS ADDED EACH MONTH. 

YEAR IS HERE. 
from our huge range! 
it is fun to get one going 

Board No PCB Description Kit Board No PCB Description 
Price price Price 

ET261 $2.90 Fog horn DEC 79 Series 5000 preamp complete kit 
ET263 $2.90 Simple egg timer DEC 79 Series 5000 preamp front panel 
ET264 52.90 Simple siren MAR 80 Series 5000 preamp metal work 
ET265 53.90 Power down JUL83 537.00 ET480 $4.50100 watt amp module 30 AP 
ET268 52.50 Nicad float charger MAR83 $9.50 ET480PS 54.50 50-100W amp module pwr supply 
ET316 $3.50 Transistor assisted Ignition MAY 77 534.00 30 AP 
ET317 53.90 Car rev monitor JUL 77 ET481M 53.95 Hi -power p.a./guitar amp mod. 
ET324 54.90 Led tacho AUG 80 534.00 30 AP 
ET323 53.90 Headlight delay MAY83 517.50 ET481PS $4.90 12V/100 p.a. Inverter 30 AP 
ET325 $2.50 Car auto electric probe ET483 54.50 Sound level meter FEB 78 
ET326 $2.50 Exp. scale led voltmeter SEP 80 512.50 ET484 $5.90 Expander compressor 30 AP JUL 77 

ET327 53.50 Turn/Hazard indicator OCT 80 $22.00 ET485 $5.25 Graphic equaliser JUN 77 

ET328 52.90 Led oil temp meter JAN 81 519.00 ET486 54.90 Howl round stabilizer NOV 77 

ET329 52.50 Exp. scale vehicle ammeter FEB 81 519.00 ET488 57.90 60W amp module JAN 83 
ET330 53.90 Car alarm JUL81 529.00 ET489A 53.50 Audio spectrumanalyserno2 
ET332 $3.90 Electronic stethoscope AUG 81 $34.00 APR 78 

ET333 53.90 Reversing alarm JAN 82 $10.00 ET489B $3.50 
ET334 53.90 Auto tester JAN83 ET492 $3.90 Sound bender FEB 

ET335 $4.50 Windscreen wiper controllerMAR 83 ET494 $3.90 Loud speaker protector OCT 
ET336 $3.90 Low cost tacho dwell AUG 83 $24.00 ET496 58.90 Series 4000-1 speaker kit FEB 

ET363 $3.50 Speakers & crossovers 
ET417 52.90 Overload indicator AUG 73 Crossover kits 
ET421 Three way (Dick Smith) SEPT 83 Speaker boxes (prices per pair) 

ET438 53.90 Led level meter $12.95 ET499 54.95 50W mostet amp75-85 MAR 

ET440 $8.50 25 Watt stereo amp MAR 75 Transformer 
ET445 52.90 General purpose preamp JUL76 $8.25 Anodised heatsink 
ET446 53.90 Stereo limiter JUL76 ET525 54.90 
ET449 $3.90 Mike preamp MAY77 ET527 55.90 
ET450A $4.90 Bucket brigade DEC77 ET528 $2.90 
ET450B $4.90 ET539 53.90 
ET452 Guitar practice amplifier JAN80 ET541 53.90 
ET453 52.90 Amp class B gen purpose APR 80 ET547 $3.50 
ET454 53.90 Fuzz box APR 80 ET549A 53.90 

r ET455 54.50 Loud speaker protector MAR 80 532.50 ET560 $2.50 
ET457 53.90 Scratch 8 rumble filter SEP 80 549.50 ET561 $3.90 
ET458 $4.90 Led level meter JUN 81 527.00 ET562 53.90 
ET459A 516.50 Series 50001/3 oct graph equ 5199.00 ET563 54.50 

NOV 82 ET566A 52.90 
ET459B ET566B $4.90 

E7567 $4.50 
ET568 $2.90 

E7461 $20.00 ET570A 52.90 
ET464 58.00 ET570B $3.20 
ET465 $50.00 ET572 54.90 
ET466 567.50 ET573 54.50 
ET467 $29.50 ET575 $2.90 

ET470 526.00 ET576 58.90 

ET577 53.50 

ET471 

ET472 
ET473 

ET474 
ET475 

ET476 

ET477 

ET478MB 

ET478MC 
ET478MM 

ET478SA 

ET478SB 

ET478SC 

ET478SD 

ET479 

$18.50 
Graphic equ. front panel 
Graphic equ. metal work 

$3.90 Balanced input preamp DEC 82 
52.90 IC audio amplifier JUL 83 
$4.50 Loud Hailer JUL 83 

$8.50 300W amp module FEB 80 
56.90 4 input mike preamp JUL 80 
54.50 60 watt amp module series 4000 

TPV 6 

$9.90 Audio preamp senes 4000 TPV 6 $49.50 
Series 4000 front panel $14.90 
Series 4000 metal work 

54.50 Power supply for series 4000 TPV 6 $24.00 
$5.90 Moving coil preamp series 4000 $54.00 

TPV 6 
$2.90 Interface 60W amp JAN 80 

56.90 AM tuner SEP 80 599.00 
Set of three pot cores $29.50 

$7.90 Series 3000 amp 25W stereo $84.00 
NOV 80 

$7.90 Series 5000 per. amp mod 150W $63.50 
JAN 81 

Series 5000 power amp complete kit $319.00 
Series 5000 pwr amp front panel 
Series 5000 pwr amp metal work 

513.90 Series 5000 preamp main brd 
OCT 81 

$4.90 Moving coil preamp(5000) SEP 81 $24.50 
$4.90 Moving magnet preamp (5000) $18.50 

SEP 81 

$2.90 Series 5000 preamp switch brd 
OCT 81 

51.90 Series 5000 preamp switch brd 
OCT 81 

$1.90 Series 5000 preamp switch brd 
OCT 61 

51.90 Series 5000 preamp switch brd. 
OCT 81 

$3.50 Series 5000 bridging adaptor $12.90 
MAR 82 

ET578 
ET581 
ET583 
ET585R 
ET585T 
ET586 
ET596 
ET598A 
ET5988 
ET599A 
ET599B 
ET599C 
ET599D 

E 760 

ET604 
ET606 
ET607A 
ET607nf 
ET631-2 
ET635 
ET636 
ET638A 
ET640 
ET644 
ET646A 
ET646B 
ET647 
ET649 

$3.90 Simple nicad charger 
$3.25 15V dual power supply 
52.90 Marine gas alarm 
52.90 Ultrasonic receiver 
$2.90 Ultrasonic transmitter 

Intruder alarm 
Touch switch 
Train controller 
Telephone bell extension 
Metal detector 
240V mains locator 
Metal Detector 
Geiger counter 
Nicad fast charger 
Pipe & cable locator 

82 
82 
80 

S% 
REMEMBER BY DIRECTLY 5;>°";0(1.5"; 

IMPORTING OUR OWN 
COMPONENTS OUR KITS ARE 

CHEAPER AND BETTER. 
ROD IRVING. 

Kit 
price 

5259.00 

525.50 
522.50 

$59.00 

$29.00 
$24.50 

$779.00 
5499.00 
$199.00 

5299.00 
82 579.00 

543.50 
$42.50 

JAN 75 
MAR76 
MAY 78 
JUN 77 
MAY 77 
MAY 80 
MAR 80 $34.00 
APR 80 
JUL 80 $59.95 
APR 80 

Core balance relay APR 81 544.50 
Photo flash trigger OCT 80 $26.50 
Infrared tnp relay TX JAN 82 524.50 
Infrared trip' relay RX JAN 82 
Digital pH meter with probe DEC 80 $109.00 
Universal timer OCT 79 

Electromygram TPV 6 

General purpose power supply 
TPV 6 

JUN 80 
JUN 76 
AUG 77 

TPV 6 
TPV6 

$2.90 White noise generator NOV 81 

$3.90 Touch switch FEB 81 

53.50 
$3.50 Infra red remote control MAY 80 
$3.50 
54.90 
$3.20 I.R. remote cntrf power supply 

80 
54.90 Music synthesizer sequencer 

AUG 77 

54.50 Metronome SEP 77 

53.90 Electronic tuning fork NOV 79 

$2.90 Sound Effects generator AUG 81 $12.50 
52.90 AUG 81 

$7.50 Keyboard encoder APR 77 
$4.90 Computer power supply APR 81 

519.90 7 slott 5100 mother board MAY 80 589.50 
55.90 Eprom programmer JUL 78 

569.00 Memory mapped VDU 5129.00 
$69.00 Direct connect modem OCT 82 5169.00 

53.75 
$3.75 

Speech synthesizer OCT 82 
Microbee light pen AUG 83 $19.95 

595.00 
539.50 

REVISED DEC. 83. PLEASE RING FOR 

KITS 
Eli 690 Little Big Board 
ETI 671 Parr print interface 
ETI 672 Teletype print Int. 
ETI 166 Fun pul gene 
ETI 175 20MHz Freq, LCD 
ETI 412 LED Prog. Disp. 

EA 83VE10 Vid enhancer 
EA 83SS9 Speed Sentry 
EA B3MD9 Nail finder 
EA 83TV7 Pattern generator 
EA 83MA11 Parabolic mC 
EA 83EG9 Chase 'N" chomp 
EA 83PS12 VK Powermate 

LATEST COMPUTER 

517.50 

$17.95 
$10.95 

58.00 
510.00 

576.00 

Board No PCB Description 
Pnce 

ET650A 54.90 Stac timer NOV 78 
ET650B $4.50 
ET650C $4.50 
ET653 $6.5016Channel comp output driver 545.00 

NOV 82 
ET654 $69.00 Gen. purp. interfce. for AppleMAR 

83 
5169.00 

ET660 $19.00 Learners microcomputer OCT 81 599.00 
Key set (18) to suit ET660 $30.00 
Colour option kit to suit 660 516.50 

ET668 $5.90 Microbee eprom programmer $38.00 
FEB 83 

With textool socket $47.50 
ET670 511.00 Low cost micro keyboard MAY 82 
ET682 579.00 Versatile eprom card MAY81 $115.00 
ET686 59.50 ppi-based eprom programmer $48.00 

OCT 82 
ET688A $3.50 Bipolar prom programmer JUL 83 $48.50 
ET688B 53.50 
ET708 52.90 Aerial amp MAR 76 
ET713 $4.90 FM tuner add on SEP77 
ET717 $4.90 Crosshatch generator MAY 78 
ET724 $3.90 Microwave leak detector 
ET726 53.50 R.F. amp 70W 6/10 meter FEB 80 
ET729 53.90 UHF TV masthead amp APR 81 $36.00 
ET730 UHF TV converter MAY 81 537.50 
ET731 54.50 Teletype modulator OCT 79 
ET733 54.90 RTTY computer decoder APR 83 $20.00 
ET734 57.90 Phoney patch MAY 83 565.00 
ET735 $4.90 UHF to VHF convertor MAY 81 

ET736 $3.90 Radio tam pict-compdecoder 525.00 
SEPT 83 

53.90 Video mod. to suit 660 micro OCT 81 ET760 
ET824 
ET825 
ET905 
ET918 
ET1501A 
ET15018 
ET1501C 
ET1503 
ET1505 
ET1506 
ET1509 
ET1510A 
ET1510B 
ET1511 
ET1512 
ET1515 
ET1516 
ET1517 
ET1520 

$3.90 Slot car power supply 
55.90 Slot car contr. (no case) 

516.00 Polyphonic organ 
53.90 
52.90 Negative ion generator APR 81 539.00 
52.90 
52.00 
53.90 Battery charger AUG 81 

55.90 12V fluoro. inverter AUG 82 549.50 
52.90 
$4.90 D.C.-D.C. inverter SEP 82 539.50 
53.90 Model railway points JAN 83 
$2.90 Controller and indicators 
$3.90 Immersible temp. controller FEB 83 
$4.25 Electnc fence tester FEB 83 
53.95 Motor speed controller APR 83 
53.90 Model engine ignition system 
53.75 Video distribution amp SEP 83 
53.90 Wideboard amp JUL 83 

Kit 
price 

516.50 

Hobby Electronics 
$4.50 Guitar phaser 

Transistor tester 
$3 90 A.M. tuner 
53.90 Basic amplifier 
53 90 F.M. radio microphone 
53.90 Electronic dice 
$3.90 Power supply 

Unmistakabell 
Ohmeter 

$3.20 Micromixer 
53.50 Water alarm 
$3.90 Digital counter 
$2.90 Reaction timer 
$3.90 
53.90 House and car alarm 
$2.90 Scratch and hiss filter 

H El 02 
HE103 
HE104 
HE105 
HE106 
HE107 
HE108 
HE110 
HE1t1 
HE112 
HE113 
HE114 
HE115 
HE1I6 
HE117 
HE121 
HE122 
HE123 
HE126 
HE127 
HE128 
HE129 

DEC 81 

DEC 81 

JAN 83 

JUN 81 

MAY 81 

MAY 81 

MAY 81 

JUN 81 

OCT 81 

$4.50 Alien invaders 
53.50 Nicad charger (P,Pack ex 59.95) 

Siren 
Fog horn 

$3.50 Simple tuner 

UPDATE ON AVAILABILITY AND 

EA 83RC12 A&B IR remote dimmer 
EA 84WS1 A&B Sprinkler control 
EA 83KWH12 Energy monitor 
ETI 674 Microbee joystick int 
ETI 658 RS232 Breakout box 
ETI 1502 Sling psychrometer 
ETI 1518 Video enhancers 

ETI 673 Multiprorn interface 
ETI 272 LED power indicator 
ETI 1514 A Non zero crossing 
ETI 1514 B Zero crossing ' 

= Solid State Relays 

PRICING. 

515.50 
519.50 
$59.00 

519.50 
$24.50 
527.50 
541.50 
$45.00 
537.00 

525.00 
$9.40 
57.50 
$9.50 
58.50 
$5 95 
511.95 
56.90 

519.90 
511.90 
59.45 

$14.50 

$16.90 
$9.00 

53 90 

Infrared remote control 
83RCI2A Receiver 
83RC12B Transmitter 
Energy Monitor 

ROD IRVING ELECTRONICS Minimum P & P $3.00. Errors & omissions excepted. 

425 High St., Northcote, Vic. 48-50 A'Beckett St., Melb., Vic. Please address tax exempt, school, wholesale and dealer enquiries 

Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 RITRONICS WHOLESALE 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 

r'iYy Store: Phone No. 347-9251 Telex AA 38897 

AT ALL TIMES SUBJECT TO COMPONENT AVAILABILITY. BUY DIRECT FROM THE KIT PEOPLE. 
SAVE! SAVE! SAVE! SAVE! BUY DIRECT. 
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ROO IRVING 

ELECTRONICS 

425 High St., Northcote, Vic. 48-50 A'Beckett St., Melb., Vic. 
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P & P $3.00. 
Please address tax exempt, school, wholesale, and dealer enquiries to: 
RITRONICS WHOLESALE 
1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897 7 

ETI 6620 Darkroom Timer 
Another in our series of photo- 
graphy projects. Digital readout, 
countdown - Style timer. 

..,o. 

crdm 11010111 

eo.unx 

$9.00 
ETI-1521 DIGITAL EXPOSURE 
METER 
Don't be caught with indecen 
exposure! Our digital exposure mete 
is low in cost. simple to build anal 
operate and includes a three dlgi 
readout. 

THIS MONTH'S KITS 
ETI 659 VIC-20 Cassette 
Interface 

rie 

O 
*at 

... 

ETI 737 UHF Pre -amp 

.l 
yt ' 

V 

Ir 

Indoor Paging 
Amp. System 
For clubs, halls. offices. c. 

ETI-662A GENERAL PURPOSE 
MICROPROCESSOR 
CONTROLLER 
A microprocessor with a bit of 
ROM, a bit of RAM and some I/O 
lines. This project based on the 
6802 will form the basis of a series 
of projects. 

$18.50 ETI Oct 83 

ETI-412 PEAK PROGRAMME 
METER 
This protect uses a 10 -LED bargraph 
display module to show audio level from 
-23 dB to +6 dB. It's simple to build and 
set tin 

ETI-668 
MICROBEE EPROM 

$47.50 PROGRAMMER 
ETI FEB '83 

Simple. low Cost programmer for the 
Microeee can program 27165.2732s 
and 2764s 

- i dl .1 relYM SlwLt 

T / 

.- 1111, 
ETI-162 30 V/1 A 
FULLY PROTECTED 
POWER SUPPLY 
ETI DEC '83 $47.50 
The last power Supply we did was the 
phenomenally popular ET I-1 31 This 
low cost supply features lull 
protection output variation from 0 V 
to 30 V and selectable current omit 
Both voltage and current metering is 
provided 

rr- - 
ET -340 CAR ALARM MONITOR 
SYSTEM 
Features three delays - entry, exit 
and alarm length. Immediate -trip 
perimeter alarm sounds If battery, 
tyres lights, etc are disconnected. 
Circuitry is based on all common 
parts (555s, 40001s, 6C457 8 9s, 
1 n4002s etC.). 

ETI-153 
TEMP. 
PROBE 

$19.95 

ETI JUNE '83 

t 

Can measure temperature from 
-50'C to 150 C It simply plugs 
into your multimeter-great for 
digta, multimeters Accuracy of 
0 1 C resolution Of 0 f°C 

MI Pe. .. .. tif .. 
ETI-662B TIMER/CONTROLLER 
This project superceeds the ETI- 
650 STAC Timer providing more 
versatility and easy program- 
mability. 

0 
O" 

1 ' 1 
ETI-1522 CONTROL FOUR ROOM 
LIGHTS OVER A TWO -WIRE PAIR 
It Is probably a not -uncommon 
problem to want to replace the single 
ceiling light in a room with a more 
exotic arrangement only to find that 
the control wires to the switch are 
concreted In! Either that, or you don't 
want to "chase" more wires through 
the wall and have to replace the 
wallpaper and/or redecorate. This 
project fixes that. 

440 

'tY 

ETI Oct 83 $16.50 

ETI-672 MICROBEE 
TELETYPE INTERFACE 
The Claytons- of printers is the old 
surplus teletype-such as the Model 15 
etc. For around a tenth the price of a dot- 
matrix printer, you can have hard copy 
from your miCrobee using this simple 
interface. 

ra 

. ~ IVY' wlY. 

ETI-163 $165 
LAB SUPPLY 
Fully variable 0-40 V current limited 
0-5 A supply with both voltage and 
Current metering (two ranges 0-0 5 
A 0-5 AI- This employs a 
Conventional series -pass regulator. 
not a switchmode type with its 
attendant problems but dissipation 
is reduced by a unique relay 
switching system switching between 
laps on the transformer secondary 

ETI-678 MICROBEE ROM READER 
This project enables your favourite 
games or utilities to be loaded quickly 
into your Microbee from an EPROM - 
no more agonising waiting for a 
cassette to load or going to the 
expense of a disk system. 

$17.50 

.\ 
ETI-688 - 

BIPOLAR 
PROM 
PROGRAMMER 

$47.50 ETI JUNE '83 

Every digital workshop Should have 
one' Can be used to program the 
popular fusible -link PROMs like the 
745188 288 82S23 and 828123 
etc 

z.9 
( j 

ETI-335 PUSHBUTTON - 
PROGRAMMABLE 
WIPER CONTROLLER 

$28.50 ETI MARCH '83 

No more fiddling with knobs and not 
getting the delay between wipes that 
you want-this ..windscreen wiper 
controller is s mply programmed 
w :h t w0 pushbuttons to provide the 
wiping delay you need 

pc 

1 

-0a 

$13.50 ETI Oct 83 

ETI-671 MICROBEE 
PRINTER INTERFACE 
A simple interface unit for parallel 
printers 

ETI-461 GENERAL PURPOSE 
BALANCED 
INPUT PREAMP $20.00 

ETI Oct'62 

This protect can be used as a 

balanced mic amp with low 
impedance input a low or high 
impedance input differential amplifier 
or a balanced input instrumentation 
amplifier 

CONVERTER 
FOR THE MICROBEE 

rn Have your computer print the latest i news from the internation shortwave 
D news service Just hook up this 

project between your shortwave 
37 receiver s audio output and the V) F MrcfoBee s parallel port A simple bit - of software does the decoding Can 
tD be hooked up to Other computers u too 

ETI-733 
RADIOTELETYP V) 

$20.001 



The cut and thrust. Combined response curves showing maximum boost and cut responses of the 
two tone controls as well as the 'flat response. Vertical scale 25 dB (1dB/div.). 
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ETI-1421: 
Supply rails 
Overall Gain, 
Output impedance 
Maximum 
Noise at - 470R - level at - tone controls - 20 kHz 
Equivalent 
N.B. Measurements 
CMRR (without 

Distortion 
Bass control 
Treble control 
Frequency 

50 

output 
output 
between 

max 

unweighted 

(with 
at 

100 200 500 1k 2k Sk .4já 20 
Fretu9nty N, 

SPECIFICATIONS OF PROTOTYPE 
+/-15 V 

input to output 54 dB 
10k unmuted, 5k muted 

level 6 V RMS into 100k 
400 µV RMS (unmuted); 

inputs less than 3µV (muted) 

centred 

input noise 800 ny RMS (unmuted) 
with 400 Hz hum filter switched in on the N & D meter were 1/4 dB lower 

trimpot) better than 90 dB 
trimpot) better than 115 dB 

1 V RMS, 1 kHz output <0.03% 
range +/-10 dB at 100 Hz 

range +/-10 dB at 5 kHz 
response (tone controls 'flat') 20 Hz to 20 kHz, +0/-0.5 dB 

Whatever your:needs! 
ri() 

RECREATION 
FARMING 

BUSINESS 

Sawtron 990 

' 

For Superior 
Communications 

; .. r: . - 
EMERGENCY 

-a 

:; 
Wnal.., your bufiness you tan Sara hen. and money eL 
and imyrow your ellrtenty *MN a Sawlron 990 UHF 
CB ode 

DEI A R 
©1ST RODEN STREET. WEST MELBOURNE. VIC. 3003 
RHONE: 1031 3295433 TELEX: AA37753 I MARIcO 

PTY. 13D. 

capacitors Cl2 and CI3 can be left out and 
resistors RI and R2 installed to bypass the 
extra pads. Similarly, if the mute function is 
not required then Q1, D1, R14, R15 and 
R16 may be deleted. 

Check out 
Basically, to check it out, all you need is a 
power supply and headphones. Set the level 
control at minimum and the tone control at 
centre rotation. If you've installed the com- 
mon -mode adjustment trimpot, set it at 
halfway. Hookup a power supply (anything 
from +/-9 to +/-15 volts) and the head- 
phones and link the MUTE terminals. 
Advancing the level control with the input 
open will increase the noise in the 
headphones. Touching one input pin should 
result in a loud burst of hum. Removing the 
link from the mute terminals should 
immediately cut the output. 

If you have a mic and an amplifier on 
hand, hook it up and give it a try out. 

Common -mode adjustment 
The common -mode rejection ratio 
(CMRR) is obtained by dividing the differ- 
ential gain by the common -mode gain. This 
section is only for constructors who have 
opted to fit the common mode rejection 
trimpot RV4. If used, RV4 should be 22k 
and R4 should be 91k, 1%. 

Set the level control to maximum and 
centre the tone controls. (i.e: 'flat' posi- 
tion). Connect the two balanced inputs 
together and apply a 1 kHz signal of about 
10 Vp-p between then and the shield. Moni- 
tor the differential amplifier output at pin 6 
of IC1 and adjust RV4 to minimize the 
common -mode gain. The prototype 
achieved a CMRR of 117 dB, but it was a 
fiddly adjustment. 

Alternatively you may connect a bal- 
anced mic and listen to the preamp through 
a headphone amplifier while adjusting RV4 
for minimum hum. 

CANNON SOCKET 
looking at solder lug side 

Cl 
100n 

SHIELD, 

RED 

BLACKS 
Input wiring. Suggested input wiring. Pin 1 

of the Cannon socket goes to the board com- 
mon track, which should not be connected 
to the chassis. Cl ties the chassis to the 
common for ac signals, avoiding 'earth loops' 
via chassis connections. 

ETI May 1984 - 97 



Mail Order... 0 
Your First Choice for 

Promcirk 
High Technology 

(Founded 

Distributors...MailOrder 
Electronic 

1976) 
Components 
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COMPUTER GRADE n O. 

ELECTROLYTICS 
Metal can top screw terminals, High 
Current includes clamp and screws. 
Made by Siemens and Marcon. 
10,000/16V ..$ 5.75 3,300/40V ....$ 5.50 4,700/63V $ 6.50 
47,000/16V . $13.25 4,700/40V ....$ 6.45 10,000/63V $12.25 
100,000//16v $18.50 10,000/40V ..$ 8.85 10,000/100V $18.50 
10,000/25V..$ 6.60 15,000/40V.$12.25 880/350V $15.85 
22,000/25V. $11.25 22,000/40V. $14.25 3,100/450V $75.85 
33,000/25V..$13.50 47,000/40V.$25.50 
47.000/25V..$17.50 22,000/50V..$13.50 

SIEMENS MICROPROCESSOR & MEMORY 
HYB4164P2 64K DRAM ... $10.50AB8155 RAM + 10 $13.50 
SAB8085 CPU $10.50ÁB8086 CPU $33.50 

,PACKAGES 

A B C 
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- TELEDYNE I.C.'S. 
3V, digit LCD DVM IC Superlow power 3'h digit 

TSC7106 $16.50 LCD DVM TSC7126 $19.50 
3'h digit LED DVM IC Dual power MOSFET driver 

TSC7107 $16.50 TSC450 $ 4.95 
12 bit CMOS A/p for uP 15 bit CMOS A/D TSC800 $35.50 

TSC7109 $19.50 Ultra linear VCO TSC9400 $ 6.45 
4yá digit CMOS DVM IC Stable VRef 1.22V 

TSC7135 $22.50 TSC9491 $ 2.45 
4 digit LCD driver TSC7211 ....$10.50 Super stable VRef 5V 
4 digit LED driver TSC700 $ 8.65 TSC9495 $ 7.70 
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OPTO ELECTRONICS 
7 SEGMENT HI -BRIGHTNESS 

Siemen's and Optron 13.5 MM ' 

Red common anode 
LED'S, PHOTOTRANSISTORS & HD1131R $1.70(0) 
DIODES Red common cathode 
Hi -Power IR LED HD1133R $1.70 (0) 

LD271A $0.75 (A) Green common anode 
Super -Power IR LED HD1131G $2.05 (0)° 

600mW Péak OP290 . $2.25 (A) Green common cathode 
Narrow Beam 6° IR LED HD1133G $2.05 (0) 

SFH400 $3.35(A)OPTOCOUPLERS 
Submin IR LED LD261 $1.00 C Telecom modem type 
Phototransistor BP103 $1.10 (A) SFH601 $2.30 (J) 
Submin Phototransistor Gen. purpose 4N25 $0.95 (J) 

BPX81 $1.65 (C) Gen. purpose 4N26 $0.95 (J) 
IR Photodiode Flat Pack Darlington 4N32 $2.15 (J) 

BP104 $2.35 (F) Darlington 4N33 $1.50 (J) 
Photodiode VIS + IR Darlington 4N35 $1.10 (J) 

wmeh lens 3 $9.85 (D) DQual dL 7407 $2.75 6.(1I) 
Luxmeter Photodiode Quad IL074 $6.35 (I) 

BPW21 $12.75 (B) 200V collector 
4 Quad PhotodiodeFH204 for o$25 oV1soI $1.65 (J) 

trackers SFH2O4 $25.50 (E) 10KV isol OPI110 $4.85 
DISPLAYS Triac driver OP13020 $1.95 (J) 

4 digit + driver OBJECT SENSORS 
DL1416 $36.00(M) Interruptor OPB813 $3.50 (P) 
4 digit loe. + driver Reflector OPB708 $3.75 (H) 
DL2416 $45.00(M) Mirror reflector B141 ...$0.25 (L) 
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3.S 

SIEMENS COMPONENTS DATA BOOK 1983 
This fantastic book has 600 pages of data on 
the SIEMENS range of semi -conductors, g 
capacitors, ferrites, relays, thermistors, mag- 
neto detectors and all manner of exotic 
devices. 
Really GREAT value at $10.00 (includes 
postage) 

SUBMIN R. F. CHOKES 

l._=te r_ t i ,l , ALL 
I I_ 'F 1 VALUES 

' 
f .' Soc 
f 'I ' 

2.2 Microhenry 100 Microhenry 
3.3 3.3 Microhenry 220 Microhenry 
4.7 Microhenry 330 Microhenry 
10 Microhenry 470 Microhenry 
22 Microhenry 1 Millihenry 
33 Microhenry 3.3 Millihenry 
47 Microhenry 4.7 Millihenry 

PROTECT YOUR DATA The PROMARK PULSE 
WITH THE PRUNER is a high energy 

PROMARK PULSE metal oxide varistor and a 
multi -element balanced LC 

PRUNER line filter which work together 

SIEMEN'S T092 
TRANSISTORS 

SPECIAL! 
All 10c each 

BC547 BC556 
BC548 BC557 

BC558 
BC550 BC559 

m 11 
;, 

1 
. 1 

-SIEMENS 

Ito clip spikes and hold back 
be, RF interference. These are a 

must for computer power ín- 0 o puts - Also great for Hi-Fi's 
1 to keep out taxi's, CB's, etc., 
Pa' from your Wagner & Strauss. 1BC549 

- - Rated 240V -4 AMP 
$28.50 



Includes 2 corehalves, bobbin and clamp 

EC35 $3.50 EC52 $6.15 
EC41 $3.95 EC70 $9.75 

SPECTROL TRIMMERS, POTS 
AND DIALS ,;; 

Y." rectangular 20 turn cer. met type 
43P 100R, 200R, 500R, 1K, 
2K, 5K, 10K, 20K, 50K, 100K, 
200K, 500K, 1m all $1.50 

Ye" single turn cer. met type 63P, 50R, 
100R. 500R, 1K. 2K, 5K, 
10K, 20K, 100K, 1M all $0.85 

Precision 10 turn wire -wound 
pot type 534, 500R, 1K, 2K, 
5K, 20K all $10.50 

1100K $17.50 

3 digit dial to suit 534, mod 15 $25.50 

I.C. SOCKETS 
Burndy type DILB pcb mounting tin plated mil. spec. 

8 pin 13¢ 18 pin 28¢ 24 pin 36¢ 
14 pin 20C 20 pin 30C 28 pin 40¢ 
16 pin 25¢ 22 pin 33¢ 40 pin 60¢ 

SIEMENS MINIATURE PCB RELAYS 
1 AND 2 CHANGE OVER --',1, 
Contacts Contacts 1 Amp, max voltage 120AC, '- 

plugs in IC socket. 
1 c/o 6V type 6V103 $2.50 'T7 
1 c/o 12V type 12V103 $2.50 
1 c/o 24V type 24V103 $2.50 
2 c/o 6V type 6V104 $3.75 
2 c/o 12V type 12V104 $3.75 
2 c/o 24V type 24V104 $3.75 

E.C. POWER FERRITES .., 

IIr 

FUJI POWER RELAY - SPECIAL! 
2 changeover, 10 amps per contact - 240 AC. 

12V type HH62P12V $4.45 24V type HH62P24V $4.45 

SPECIAL IC'S FROM SIEMENS 
Light spot driver 16 LEDS IGHZ divide by 64 prescaler 

UAA170 $4.42 SDA2101 $8.75 
Light band driver 12 LEDS Photo sensitive amp 

UAA180 $4.42 TFA1001 W $5.33(H) 
3 Tone chime SAB0600 $7.25 IR photo -preamplifier 
Touch dimmer IC S576A 8.50 TDA 4050 $5.33 
AC motor speed controller Metal detector IC 

TLB3101 $6.05 TCA205A $5.15 
Long period timer Pot core + bobbin for 

SAB0529 $7.70 TCA205A $1.10 
Linear magnetic field 14 Watt audio amp 

detector SAS231 W....$7.70 (H) TDA2030 $6.55(G) 
Switch -mode driver IC AM radio IC mw-sw 

TbA4718A $11.44 TDA1046 $9.65 
8 Chan remote control FM radio control RCVR IC 

TX SLB 3801 $8.10 S1469 $10.15 
8 Chan RX SLB3802 $10.95 FM IF + demodulator 
VHF mixer SO42P $5.15 TDA1047 $6.15 

SIPMOS N CHANNEL POWER FETS 

BUZ.10-50V/12A $10.25 
BUZ20-100V/12A $10.25 
BÚZ30-200V/7A $7.85 
BUZ80-800V/2.6A $17.00 
BUZ40-500V/2.5A $8.00 

BUZ15-50V/37A $36.001 
BUZ23-100V/10A $13.50 
BUZ24-100V/32A $25.50 
BUZ84-800V[5.3A ....$35.75 
BUZ 18-50V/37A $39.50 

SCR'S TO 220 PACK TRIACS 
C1053M 800V 6A $1.32 XD10K70 8A 700V $1.68 
D1046M 700V 10A $1.32 XC10H70 6A 700V $1.44 

SIEMENS LEDS 
We have an enormous range of SIEMENS coloured 
LEDS, red, yellow, green, orange, from 1 mm 
diameter to 3 mm and 5min types, round, square, 
rectangular, triangular, arrow, pointer, bar graph, 
two-colour, auto -flashing. Too numerous to list here. 
Send large S.A.E. for LED catalogue. 

!SPÉCIALS! 

5W ZENERS 
5.6V $0.50 
12V $0.50 (Q) 

Hi -Power IR LED 
LD242 (30mW output) $0.85 (D) 

Super Bright Red LED 
CQV51-H (150 mcd) $0.40 (A) 

,tG Little Big Board 
ESQ (Includes sockets for all IC's) 

22.00 No discount on this item. t, 

TUBULAR SOLID 
TANTALUM CAPS 

MILITARY GRADE 
CSR13 

2.2pF/35V $0.50 
3.3NF/35V $0.50 
6.8pF/35V $0.50 
47pF/6V $0.50 
100NF/10V $1.75 

Telecom line lightning 
protector T61-350 (as 
seen on 60 Minutes) 
$8.00 

! SPECIAL ! 
Voltage Converter 

TSC7660 
for modems, etc. 

$3.80 

ALL COMPONENTS OFFERED ARE BRAND NEW, PREMIUM GRADE DEVICES. SALES TAX IS INCLUDED 
FREIGHT CHARGE IS $3.50 PER ORDER. IF YOU REQUIRE DATA AND APPLICATIONS ON ANY ITEM SEND 
A STAMPED SELF-ADDRESSED ENVELOPE. 
D.I.S.C.O.U.Ñ.T.S.... TOTAL ORDER VALUE ... up to $50 NETT; $50 to $100, less 10%; $100 and over, less 15%. 

P.O. BOX 381 CROWS NEST N.S.W. 2065. PHONE (02) 439 6571 
BANKCARD WELCOME (No discount on B/Card Sales) 
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A microprocessor -based 
t¡rrier/ ti -,11 Sf ' fib'.: : r 

controller o _.. 

This part completes the 4 , _. t' =W 

riP construction and testing 
of the unit and gives 
details on programming 
and using it. 

Peter Ihnat 
HAVING GOT the project running on a 
temporary hookup, if all is well, it can be 
mounted into your chosen case. You can use 
any case of dimensions of at least 254 x 100 
x 200 mm (L x H x D). I used a locally -made 
Horwood case, type 84/10N. The construc- 
tion of the front panel is quite tricky since it 
involves "drilling" square holes for the 
pushbuttons. Note that the specified push- 
buttons are also available with a round top 
and could be used by the less adventurous. 
The display board mounts behind the front 
panel with 9 mm spacers. If Countersunk 
bolts are used then it is possible to hide their 
heads beneath the Scotchcal label (espe- 
cially if it's the aluminium stuff which is 
quite thick). 

The transformer and power supply board 
are mounted as shown in the photograph. A 
terminal strip mounted on the back of the 
unit brings the relay contacts to the outside 
world and completes the unit. 

So there it is, ready to switch those lights, 
or whatever, according to how you program 
it. 

991- 

83 

45 

34 

26 
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74 

33 

14 

Inside view. 

L. 

r7,7:¿.4 t.' r.. 

Part 2 

1 

1/ 

111 
Showing the general location of the output board and power supply, prior to installing the mains wiring. 

Piggyback. The display and processor boards are piggy -backed using tapped spacers, as shown here. 

MIL 111 OIL AIL 

140 

REMOVE PANEL 
33 x 65 

DRILL 4 x 6.5 -1 
aa nÍ \\ I 

163 

DRILL 11 x 11 

184 ()DRILL AND COUNTERSINK TO SUIT 4BA 

ALL DIMENSIONS IN mm 

14 

DRILL 6.5 

6 

28 

26 
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PROGRAM OPERATION 
A full listing of the EPROM program is 
given on page 106. 

START 

INITIALISE: 
pointers, 

VIA, RAM. 

enable interrupts 

call "GETKEY" 

Perform function 
required, e.g: 
set time, day, 

switch outputs, 
go into 'prog' 

mode. 

"PROG" mode 

Check if time 
has changed. If 

so, compare current 
time with entries 

stored for current 
day and switch 
specified output 

if a match is found. NO 

call "GETKEY" 

Perform 
required 
function 

NOTE: Each entry consists of three bytes: 

Byte 1: used on/off out 4 out 3 out 2 out 1 

A one (1) in either OUT 1, 2, 3 or 4 says 
this output is to be switched. 
A one (1) in on/off specifies output to 
switch on. A zero (0) specifies it 

to switch off. 

Used bit - zero (0) means the entry is 

not being used. 

Byte 2: HOURS, stored as two BCD digits. 

Byte 3: MINUTES, stored as two BCD digits. 

GETKEY 
subroutine 

Scan and read 
the keyboard 

Output next 
digit to display 

f 
Return 

INTERRUPT 

Increment 
current 

time 

Perform other 
functions like 

flashing required 
LEDs in "prog" 

mode. 

Return from 
interrupt 

For a guide to buying components 
and kits see SHOP AROUND this 

issue. 

4 Front panel drilling details. 

Front panel artwork, full size. 
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PROPRIETARY:LIMITEC? .:::::.<:>;::::>;::<1;;:.:11.9:::;>:::: 

797 SPRINGVALE RD. MULGRAVE 3170. PHONE: (03) 561 5844 TELEX AA37758 LSTRON 
289 Latrobe Streef,.Melbourne 3000. Phane:..(03) 602 3499 Telex AA37758 Lstron 

Please debit my Bankcard. 
"^« a Bankcard No. 

11$11 

icy.. Expiry Date 
Name 
Signature 

Aff 
C 

BIG Si VINGS 
100 

COUNTERS 
4017BPC .78 
4020BPC .76 
4022BPC .69 
4024BPC .58 
4029BPC .65 
4040BPC .76 
4510BPC .80 
4516BPC .80 
4518BPC .70 
45208PC .70 
401616PC .89 
40163BPC .76 
40193BPC .90 

REGISTERS 

4006BPC .52 
4014BPC .62 
4015BPC .65 
4021BPC .75 
4035BPC .55 
4731BPC 8.50 

Art I 
Prices subject to change without notice. Phone o write for quantity discounts. 
MAIL ORDERS: To ELLISTRONICS, 289 Latrobe Street, Melbourne, Vic 3000. Minimum pack and post $2.00. Phone (03) 602 3499 

500 1,000 100 
DECODERS/ 
DEMULTIPLEXERS 

500 1,000 

.58 .49 4028BPC .59 .43 .38 

.56 .49 4511BPC .86 .56 .54 

.53 .48 4555BPC .65 .55 .45 

.39 .35 4556BPC .48 .45 .42 

.54 
.57 

.47 

.49 DIGITAL MULTIPLEXERS 

.58 .53 40198PC .35 .33 .29 

.58 .54 4512BPC .53 .47 .42 

.49 .43 4539BPC .72 .65 .58 

.49 .56 ANALOG SWITCHES & .78 .69 MULTIPLEXERS/ 

.60 

.65 
.55 
.58 

DEMULTIPLEXERS 
4016BPC .55 .43 .38 
4051BPC .79 .59 .49 

.48 .43 4052BPC .60 .57 .43 

.49 .44 4066BPC .45 .32 .28 

.55 .49 4067BPC 1.50 1.28 1.18 

.56 .49 

.44 .42 LATCHES 

5.60 4.50 4042BPC .55 .45 .39 
4044BPC .60 .44 .39 
4723BPC 1.05 .99 .85 
4724BPC .99 .89 .82 
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PROPRIETARY LIMITED 

797 SPRINGVALE RD. MULGRAVE 3170. PHONE: (03) 561:.5844 TELEX AA37758 LSTRON 

2$9 Latrobe Street, Melbourne 3000. Phone: (03) On 3499 Telex AA37758.Lsirorl 

RE P EU 
WITH TUBE LOTS 

100 500 1,000 
COMPLEX GATES 

4007UBPC .28 .24 .20 
4030BPC .35 .28 .25 
4070BPC .28 .23 .20 
4086BPC .32 .28 .26 
4093BPC .55 ' .38 .32 
400148PC .60 .44 .39 

FLIP-FLOPS 

4013BPC .50 .36 .31 

4027BPC .58 .38 .34 
4076BPC .60 .54 .44 
40174BPC .65 .51 .46 
40175BPC .85 .68 .65 

MEMORIES 
4703BPC 11.20 9.60 9.20 
4725BPC 4.95 4.78' 4.50 

FREQUENCY GENERATOR 
4702BPC 4.20 8.20 7.40 

MULTIVIBRATORS, PHASE - 
LOCKED LOOPS/TIMERS 
4047BPC .75 .54 .47 
4528BPC .79 .78 .68 

TRANSLATORS 
4104BPC 

100 

1.90 1.80 

500 1,000 

1.75 

ARITHMETIC OPERATORS 
4008BPC .65 .50 .47 
40085BPC .90 .85 .78 

NAND GATES 

4011BPC .28 .24 .19 

4012BPC .27 .23 .20 
4023BPC .31 .27 .23 

AND GATES 

4081BPC .34 .27 .23 

OR GATES 

4071BPC .34 .27 .23 

INVERTORS/BUFFERS 
4049BPC .55 .36 .31 

4050BPC .42 .32 .28 
4069UBPC .35 .27 .23 

40097BPC .62 .56 .50 
40098BPC .80 .72 .66 

PRODUCTS MANUFACTURED BY 

FAIRCHILD 
A Schlumberger Company 

ONE OF THE WORLDS LEADING 

'. -" SEMICONDUCTOR MANUFACTURERS 

) 

1 
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USING IT 
The unit basically runs as a 24 hour clock. 
At any time, it can be in one of two modes - the RUN mode or PROGRAM mode. 

RUN mode 
This is the unit's normal mode of operation. 
It displays the current time, day and output 
status. In this mode, it increments the time 
each minute and increments the day every 
24 hours. 

To set the current time, simply press 
"time set" with either "fast" OR "slow" to 
advance to the correct time. 

To set the correct day, press "day set" 
and step through to the correct day - 
each press steps to the next day. 

At any time in RUN mode, the current 
time and day can be changed. Also, but- 
tons "out 1", "out 2", "out 3" and "out 4" 
can be used to toggle the state of any of 
the outputs. For example if output 1 is ON 
then pressing "out 1" will switch it OFF. 
Pressing "out 1" again will switch it ON, 
etc. 

Also, every minute, the microprocessor 
compares the current day and time with 
the entries stored. If a match is found then 
the entry specifies which output is to be 
switched ON or OFF. 
PROGRAM mode: 
To store times and days when outputs are 
to be switched, one must enter PROGRAM 
mode. This is achieved by pressing the 
"prog" button. PROGRAM mode can be 
exited by simply pressing the "prog" button 
again - it works in toggle fashion, When in 
this mode, the PROG LED flashes. 

As soon as this mode is entered, the 
microprocessor searches the MONDAY 
entries and displays the NEXT EMPTY 
entry which normally appears as all output 
LEDs OFF and 0000 on the displays. If 
some other entry appears, this indicates 
that all 85 entries (the maximum number 
per day) have been programmed for that 
day and the last entry is the one being 
displayed. 

To make an entry, simply set the time 
as previously described and select an out- 
put to be switched. If lett like this, it's corre- 
sponding LEDrwill flash indicating that the 
output has been programmed to switch 
OFF at the preset time. 

To program the output to switch ON at 
the preset time, press the "on/off" button. 
The LED will now stay ON. Once again the 
"on/off" button works in toggle fashion 
since pressing it again programs the out- 
put to switch OFF at the preset time. 

What you entered is stored when either: 
PROGRAM mode is exited, 
you press "day set" to program another 

day, 
you press "fwd" (the function of "fast" 

when "time set" isn't also pressed) to 
move to the next entry on that day, or 

if you press "back" which displays previ- 
ous entries on the specified day. 

At any time in PROGRAM mode, press- 
ing "back" allows previous entries on any 
day to be displayed. The "fwd" button 
moves forward through the entries and 
stops at the first empty location. Any of 
these entries can be edited by simply mov- 

ing forward or back to display it and then 
entering the change required. For exam- 
ple; for "out 1" to switch instead of "out 2" 
just press "out 1" to overwrite "out 2", etc. 

To delete an entry, use "fwd" or "back" 
to find it and then simply press "clr". The 
display will show "CLR" as a check and if 
you press "clr" again, the entry will be 
deleted and the others shifted to take it's 
place. If you decide against clearing when 
"CLR" is displayed, just press any other 
button. Note that, to help locate entries, the 
"fwd" or "back" buttons can be held down 
continuously which causes each entry in 
turn to be displayed for a short period. 

The last feature in PROGRAM mode 
has to do with being able to program 
entries for either the weekdays only, week- 
end only or the whole week. When "day 
set" is pressed, the next day's entries can 
be observed and modified. However, after 
SUNDAY, all the weekday LEDs light 
which allows an output and it's switching 
time to be stored for each day of the week 
AUTOMATICALLY. Pressing "fwd" allows 
the user to program another output and 
time for each weekday. 

Pressing "day set" allows the weekend 
only to be programmed whereas one more 
press of "day set" allows each day to be 
programmed, automatically. the next press 
of "day set" returns to MONDAY. 

Note that in this multiday programming 
mode, if all 85 entries on a particular day 
are already programmed then the multiday 
entry will overwrite the last entry on that 
day. Also, the "back" and "clr" functions 
do NOT work in this mode. 

Programming Example 

To switch output 1 ON on Tuesday at 
4.00 pm. 

press "prog" - to get into PROG 
- mode. 

press "dayset" - to select Tuesday. 

press either "time set" and "fast" 
simultaneously or "time set" and "slow" 
to increment the time to 1600 (remember, 
this is a 24 hour clock). If you press 
"time set" and "slow" to increment the 
time to 1600 (remember, this is a 24 hour 
clock). If you press "time set" and fast till 
you get near the time, then "slow" to set 
exact time, always release "time set" 
before going to slow time advance. 

press "outl" - it's LED will flash 
indicating if theft like this, then it will 
switch off at the preset time. 

press "on/off" - LED will stay on to 
indicate that the output will switch ON at 
the specified time. 

press "prog" - to exit PROG mode or 
you could press "fwd" to enter other 
entires for the specified day or "dayset" 
to enter settings for another day or 
"back" to look at, modify or clear 
previous entries, or "clr" to erase the 
entry. 

Multiday programming. 

Multiday programming allows one to 
place an identical entry under either each 
weekday, weekend or the whole week 
AUTOMATICALLY. 

To switch output 2 OFF at 3am on 
each weekday. 

press "prog". 

press 'dayset" seven times (to step to 
weekday -mode indicated by the five 
weekday LEDs comming on). 

press "time set" etc to set time to 
0300. 

press "out2" (the "on/off" button need 
not be pressed this time since the output 
is required to switch OFF at the present 
time). 

press "prog" to exit or you can press - "fwd". to place another entry under all 
the week days or "dayset" to select 
another day. 

104 - ETI May 1984 
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EPROM PROGRAM 
Addr 0 1 2 3 4 5 6 7 8 9 A 8 CDEF Addr 0 1 2 3 4 5 6 7 8 9 A B CDEF 

Ian J. Truscotts 

ÍELECTRONICS 
WORLD 

For all your 
Electronic 

needs 
KITS 

COMPONENTS 
TOOLS ETC. 

Resellers of Dick 
Smith,Alltronics 

Call in and browse around 

Cnr. Bayswater & Eastfield Phone 
South Croydon 723 3860 

PRINTER PRICES 
SLASHED 

m 

9 Pin Centronics Tract/Frict 
Dot Graphics 

$269.10 (25+) 

DWX-305 
Qume Compatible 20 Char/Sec 

13in Platten Bi-directional 
256 Char Buffer 

Serial Parallel I/F 
$449.10 (25+) 

energtj 
CONTROL 

P.O. Box 6502 Goodna Qld. 4300 
BRISBANE - AUSTRALIA 
Phone: (07) 288-2455 - 288-2757 
Telex: AA43778 ENECON 
P.O. Box 12153, Wellington North 
NEW ZEALAND. Phone: 64-4-726462 

6300+ CE CD EF DF 20 BD 61 95 BD 61 00 D6 2D CA FC C1 

6380: FC 27 F5 D6 2D CI EE 27 03 7E 62 8E DE 25 DF OA 

6300: 96 08 81 FF 27 F3 E6 03 E7 00 E6 04 E7 01 E6 05 

63D0: E7 02 08 08 08 20 E7 7F 00 OC BD 64 90 BD 61 95 

63E0: 7E 60 30 86 01 20 OA 86 02 20 06 86 04 20 02 86 

6000: 08 97 23 97 24 7E 62 91 ' 7D CO 29 27 05 7F 00 29 

6400: 20 03 7C 00 29 7E 62 91 01 01 01 01 01 01 01 01 6110: E6 00 37 DE 10 80 00 04 27 11 8C 00 05 27 08 E6 

6120: 00 07 15 DE 14 20 04 E6 00 D7 06 E6 00 F7 40 OB 
6410: CE 20 00 BD N 50 OF 30 CE 21 00 BD M 50 DF 32 

6000: BE 00 7F 7F 40 08 7F 40 00 86 FF 87 40 0C 86 FC 63001 18 7A 00 26 7A 00 26 7A CO 26 BD 64 62 BD 60 E9 

6010: B7 40 04 86 60 87 40 03 86 88 B7 40 07 CE 2F FF 6310: BD 61 00 D6 2D C1 7E 27 E3 7E 62 8E 01 01 01 01 

6020: 6F 00 09 8C 1F FF 26 F8 CE 00 7F 6F 00 09 26 Ft 6320: BD 64 90 96 22 81 16 23 03 7E 62 77 96 26 81 FC 

6030: 86 68 97 12 86 6E 97 14 86 10 97 IC OE 70 00 2A 6330:2720802586008598 27 18 7C 00 26 7C 00 26 

6040: 27 03 BD 62 30 BD 61 00 D6 2D CI F4 27 lE Cl FF 6340: 7C 00 26 BD 64 62 BD 60 E9 BD 61 00 D6 2L CI F6 

6050: 27 1D CI F9 27 IC CI 7D 27 18 Cl BD 27 lA CI DD 6350: 27 DA 7E 62 9E BD 61 00 D6 2D CI F4 26 25 CE 00 

6060: 27 19 CI. DE 27 18 CI 8E 27 17 20 DI 7E 60 84 7E 6360: 20 BD 61 AO BD 61 DO BD 60 F1 20 E9 BD 61 00 D6 

6070: 60 9C 7E 62 70 7E 60 CO 7E 60 DI 7E 60 05 7E 60 6370: 2D CI FF 26 OE CE 00 20 BD 61 AO BD 61 DO BD 60 

6080: D9 7E 60 DD OF BD 61 00 D6 2D C1 F4 26 26 CE 00 6380: E9 20 E9 7E 62 91 BD 64 90 96 22 4C 81 IA 26 02 

6090: lA BD 61 AO BD 61 DO BD 60 Fl 20 89 OF BD 61 00 
6390: 86 10 97 22 7E 62 77 96 22 81 16 23 03 7E 62 91 

6000: D6 2D Cl FT 26 OE CE 00 1A BD 61 AO BD 61 DO BD 

6080: 60 E9 20 E9 7F 00 OE 7F 00 OF GE 7E 60 3D 01 01 

6000: 96 IC 4C 81 17 26 02 86 10 97 IC BD 61 95 IE 60 

6000: 3D 86 01 20 OA 86 02 20 06 86 04 20 02 86 08 98 

60E0: 1D 97 ID BD 61 95 7E 60 30 86 7F BD 61 00 40 26 

6080: FA 86 OF BD 61 00 4A 26 FA 39 01 01 01 01 01 01 

6100: DF 003678 002000B0 61 50 D6 11 071380 12 

6130: 33 F7 40 00 DE 10 08 8C 00 06 26 03 CE 00 00 DF 
6420: CE 22 00 BD 64 50 Y 3! CE 23 00 BU M 50 OF 36 

6140: 10 % FF 40 26 FD 32 DE OA OE 39 01 01 01 01 01 
6430: CE 24 00 BD da 50 I4 38 CE 25 00 BD M 50 OF 3A 

6150: 7F 4n 08 % 80 8D lE CA FC Cl FF 27 14 C6 OF 58 
6440: CE 26 00 BO 61 50 OF 3C 39 O1 01 01 01 01 01 01 

6160: 26 FD 80 11 CA FC CI FF 27 EB F6 40 00 DA 2D D7 
6450: 86 00 BS 80 27 OB CO 08 08 DF 25 % 26 81 FC 26 

6170: 2D 44 26 El 39 43 81 EF 27 04 81 7F 26 OD D6 06 6460: EF 39 96 22 81 16 23 OA 4F 97 20 97 21 97 23 97 

6180: F7 40 08 87 40 00 78 40 08 20 03 87 40 00 86 40 6470: ?, 39 DE 15 A6 00 7F CO 29 BS 20 27 03 7C 00 29 

6190: 00 43 39 01 01 BD 61 00 06 28 05 03 26 87 39 01 
6480: 84 OF 97 23 97 24 A6 Ol 97 20 A6 02 97 21 30 01 

6100: 46 01 88 01 19 A7 01 81 60 26 1E 6F 01 A6 00 88 6490: 96 24 26 01 39 96 22 81 17 27 OE 81 18 27 24 81 

6180: 01 19 A7 00 81 24 26 11 6F 00 96 2C 27 OA 96 1C 6440: 19 27 5 DE 25 BD 64 GS 39 DE 30 BD 64 OS DE 32 

61C0: 4C 81 17 26 02 96 10 07 02 39 01 01 01 01 01 01 6480: 80640500 34806405 DE 36 BD 64 D5 DE 38 BD 

6100: 46 00 44 44 44 44 97 00 % OF 44 00 97 01 A6 01 ` 64 D5 39 DE 3A BD 64 DS OE 3C BD M DS 39 BD M 

61E01 44 4444 44 97 02 84 OF 44 01 97 03 DF 2E 46 02 64801 09 BD 64 C3 39 96 20 87 01 96 21 47 02 96 24 7D 

61F0: 97 15 DE 14 A6 00 7D 00 OC 26 11 97 04 DE 2E A6 64E0: 00 29 27 02 8A 20 8A 80 A7 00 39 01 01 01 01 01 

6200: 03 BA 30 97 13 DE 12 A6 00 97 05 39 D6 04 C4 80 6480: [E OE 08 8C 17 70 26 12 % FF 97 2C 97 20 CE 00 

6210: 07 04 98 04 97 04 DE 2E 46 03 80 40 97 13 DE 12 6500: IA BD 61 AO 7F 00 2C CE 00 00 8F OE 96 OC 27 33 

6220: 86 00 C6 88 04 05 D7 05 9A 05 97 05 39 01 01 01 6510: D6 OF C5 10 27 08 96 04 8A 80 97 04 20 06 96 04 

6230: 96 1C 8A 30 84 27 97 07 7F 00 08 DE 07 46 01 91 6520: 84 7F 97 04 96 29 26 08 D6 OF 85 20 26 05 7F 00 

6240: IA 26 1B 46 02 91 IR 26 15 46 00 85 20 27 08 84 6530: 23 20 04 96 24 97 23 CE 00 20 BD 61 DO 86 FF B7 

6250: OF 9A ID 97 ID 20 07 84 OF Al 94 1D 97 ID O8 AM 6540: 40 OB 38 CF 00 1A BD 61 DO % FF B7 40 08 38 01 

6260: 08 146 00 85 80 26 D6 7F 00 2A 39 01 01 01 01 01 

6270: 7C 00 OC 86 10 97 22 BD 64 10 96 22 81 16 23 03 
6E00: 3F 30 5E 7C 71 60 6F 38 7F 79 00 00 OF 03 42 40 

6280: 1E 62 8E 48 BA 10 97 3F OE 3E EE 00 OF 25 BD M 
6E10: 08 10 20 02 04 01 40 3E 41 7F FF FF FF FF FF FF 

6290: 62 BD 61 95 BD 61 00 06 2D CI 7E 27 2E Cl F6 27 

6200: 2D C1 F4 27 2C Cl FF 27 2B CI 7D 27 2A C1 EE 27 

6290: 29 CI F9 27 28 CI BD 27 27 C1 DO 27 26 CI DE 27 

6800: 10 80 08 04 40 20 FF FF FF FF FF FF FF FF FF FT: 

6830: 00 12 OC IE 81 93 8D 9F 60 72 6C 7E El F3 ED FF 

6200: 20 7E 63 55 7E 63 6C 7E 63 86 7E 63 97 7E 63 D7 6840: 00 02 04 00 01 00 CO 00 40 00 00 00 00 00 00 00 

62E0: 7E 63 E3 7E 63 E7 7E 63 EB 7E 63 EF 7E 63 88 01 

6280: 96 22 81 16 23 03 7E 62 91 80.64 90 7D 00 26 27 6080: 50 2E 20 49 48 4E 41 54 64 80 60 00 60 00 60 00 Q 

62C0: 25 C1 8E 27 24 CI ED 27 23 20 C9 7E 62 F0 7E 63 
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JA CÉ SÓÍ ALARMS C 
INFRA -RED MOVEMENT 

DETECTOR 
The Infra -red or IR detector for short, falls Into the Black 
magic category. It basically is a high gain passive tuned 
receiver of a particular IR band. The heart of the unit 
consists of a high gain lens (antenna?) which has a 

"Commutated" field of view. Its reception pattern is coma 
like. but highly tuned to the IR wavelength of human 
bodies 
When a human passes within proximity of the pickup area. 
the lens will selectively pick up IR radiation and then not. 
Movement across the pickup area will result Ina series of 
pulses sent to a detector circuit. 
IR detectors are very reliable as they do not transmit and 
will not respond to non heat radiating objects. Curtains for 
example, can wave about without tripping the alarm. Even 
the cat Is unlikely to trip the unit. 
The "Arrowhead' is the latest of a series of IR detectors i that we have sold. It represents the latest developments 
FEATURES: 

12V DC powered 
Small 4V " x 2" x 1 sh" 
Double sensor 
Computerised QC to lower failure rate 
Built In test lamp 
Tamper switch included 
Alarm output SPST 30V DC @ IA 

oat. LA -5017 $129.50 
DOOR/BOOT/BONNET 
SWITCH SET 
European made set consisting of two spring -mounted 
switches with plastic actuators, two neoprene seals, two 
sturdy brackets, OC female connectors, boots, self -tapping 
screws and instructions. Switches are normally open (i.e. 

when boot/bonnet/door is closed). They close circuit when 
any of the above is opened. 
Cat. LE -8778 

$ 3.95 
REED SWITCH/MAGNET 
ASSEMBLIES - Powerful magnets. Self- 
adhesive or screw mount. Two types available: 
NORMALLY CLOSED (when in proximity of 
magnet) Cat. LA -5070 
NORMALLY OPEN (when in proximity of 
magnet) Cat. LA -5071 

Both $2.95 each (1-9) 
$2.50 each (10 plus) 

SEE OUR DOUBLE PAGE KIT AD FOR 
MORE BURGLAR ALARMS 

LOW COST KEYLESS 
AUTO ALARM - A NEW 
PRODUCT FROM JAYCAR 
AMAZING VALUE FOR MONEY -*Auto eticNo keys- No 
switches * Siren Horn INCLUDED in price * Output to drive 
car horn relay * N.C. circuit loop * N.O. circuit loop * 23 
seconds (approx) exit delay * 10 seconds (approx) entry 
delay * Auto reset * Comprehensive instruction/installation 
manual 
Cat. LA 5315 ONLY $49.95 

ALARM CONTROL MODULE 
Ideal for the home, business and factory/warehouse. 
Control module allows soundless entry and exit. Auto- 
matic alarm reset, 12V DC operation, both normally open 
for heat, smoke, vibration and normally Closed for, doors. 
windows etc. 

Exit delay approximately 20 seconds 
10 second closed circuit delayed alarm 
Instant alarm for open circuit 
Auto re -set 

KEYSWITCH - SPECIAL 
AUTOMOTIVE TYPE 

____________ This unit features rugged neoprene rubber boot that clips 

hole 

(' ¡' over thekeysIncluded weather-exposed part of the 
small 

Two special JJ tube -type keys are Lncluded A relatively small h" (12mm) 

Cat. Sneeds 1032 
be drilled in the metalwork 

$4.95 

V ' z 
z 
Q 

ALARM STICKER 
Durable self-adhesive sticker that clearly tells would-be 
thieves there Is an alarm fitted. Sticker does not refer to a 

specific alarm which creates further doubt. 
Cat LA -5100 

950 each 1.9 850 each 10 

C 

eee.cee 901 

7$29.50 

4 SECTOR ALARM MODULE 
Ledlux is an alarm module suitable for both householdand 
commercial use. 

FEATURES: 
Adjustable entry delay time 
Fixed double exit time on 2 delay sectors 70 seconds 
On 2 instant sectors 7 seconds 
Inbuilt silent seal test on sectors shown by 2 Red LEDs 
Inbuilt power on signal and battery voltage monitor 
shown by green LED 
Inbuilt siren driver. Can drive 3 horn speakers and 1 bell 
Adjustable sound speed f tom a slow wail to fast worble 
Adjustable sound time (when alarm Is triggered) from 1- 

20 mins (pre-set at 10 mins) 
Size 110 x 85 x 20mm fully Insulated 
Operation voltage 6.16V nominally 12V 
Operation current 600mA so can be used with dry 
batteries 

Cal LA -5160 

1:1 

Power 12V DC 
Current drain 2mA system armed 

Cal LA -5030 

$75.00 
programmed security 

-: __R, r. .-. 
LED:3 

Dea s u1D 
rURf,UR mum L LrII7 

7 
Dllal 

{ .úoi1; 
aI 

..... : 
-. PI' i{n 

1641) <`11pt>eo¢ 

Jaycar I ncorporati ng 

ELECTRONIC AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET PHONE: 1021 264 6688 and 1021 267 1614 

CARLINGFORD 
TELEX:72293 

Cnr CARLINGFORD & PENNANT HILLS ROAD PHONE: 10218724444 

CONCORD 
115 117 PARRAMATTA ROAD PHONE: 1021 745 3077 

`HURSTV IL LE 121 FOREST ROAD PHONE. 10215707000 

T 

NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

S5 - 59.99 (51.50) Sto - 524.99 153.201 

S25 - S49.99 1S4.501 S50 - 599.99 156.501 

5100 - S198 (58.00) Over $199 10101 

"Free INSURANCE for Road & Regnrered Post over 5200" 
All heavy or bulky trems lover 20ká.) sent Comet Road Freight 512.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 

Mon - Fri gam - 5.30pm: Sat - 9am - 12pm: Than night 8.30pn, (Not Concord) 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5,3opm. Sat - 830am - 12pm: Thor, night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE: P.O. Box 185. Concord, 2137. 

Mai I Order 
By 

0,_o -f 
BANKCARD r 

Via Your Phone 



IDEAS FOR EXPERIMENTERS 

These pages are intended primarily as a source of ideas. As far as reasonably possible all material has been 
checked for feasibility, component availability etc, but the circuits have not necessarily been built and 

tested in our laboratory. Because of the nature of the information in this section we cannot enter into any 
correspondence about any of the circuits, nor can we produce constructional details. 

TO TEMP 

SENSOR 

Cl 
470n 

R8 10k 

R9 10k 

7 

IC 
74 

Thermatic fan control 
L. Lawrence of Sanderson NT 
has designed a thermatic fan 
control which is relatively uni- 
versal for any vehicle. 

The circuit was designed be- 
cause the original sensor sup- 
plied with the fan failed. The 
only requirement of the vehicle 
is that it must have electronic 
temperature sensing, and not 
'go - no go' sensing. 

Dl, Cl and RI form a sample 
and hold circuit for vehicles with 
pulsing voltage stabilisers for the 
instruments c.g: some Ford 
models. ICI is in a voltage com- 
parator configuration with RVI 
setting the switching voltage. 

R2 and R3 are chosen to give 

4 

R5 
100k D2 

C2 1N4001 
100n 

C3 
100,1 

ELECTRO 

a suitable range for RVI to op- 
erate in particular vehicles. In 
the prototype R2 and R3 were 
not used, which meant that 
small movements of RVI gave 
large temperature 'variations. 

C2 and R5 ensure a short trig- 
ger pulse to the 555 timer when 
pin 6 of ICI goes low, while D2 
prevents damage to 1C2 when 
ICI goes high. IC2 is connected 
in the monostable configuration 
and C2 and R4 set the delay to 
about one minute. 

D3, D4 and R6 form an OR 
gate to drive the Darlington cou- 
pled Ql 'and 02 relay driver 
pair. D5 is to prevent damage to 
the relay driver 02. 

R4 
680k 

1C2 

555 

D3 
1N4001 05 

1N4001 

D4 1N4001 

R7 470R 
01 
BC 108 

R6 
10k 

12 V FROM 

IGNITION SWITCH 

RL 1 

02 
80139 

R2. R3 SEE TEXT 
RL1 = HORN RELAY 
02 SHOULD BE MOUNTED 
ON A HEATSINK 

No power supply decoupling 
was used in the original proto- 
type because the 741 is working 
in the comparator configuration. 
R8 and R9 were used as links to 
connect the 741 inputs so that 
the comparator switched in the 
correct direction. 

With RVI connected to pin 3 
of ICI, the temperature sensor 
must go negative for correct 

411-0. 
TO LIGHT 
OVER -RIDE SWITCH 

0V 
EARTH 

TO OVER -RIDE SWITCH 
AND LIGHT 

12 V FROM IGNITION SWITCH 

operation of the circuit. For sen- 
sors that go positive for higher 
temperatures, connect the cir- 
cuit the other way around. 

The circuit was designed for 
negatively earthed vehicles but 
can be adapted for positive earth 
vehicles by modifying the circuit 
as shown. The fan will run for 
about one minute after the en- 
gine is started. 

Joystick 
modifications 
for ETI-660 

This joystick modification for 
the ETI-660 microcomputer was 
designed by Peter Easdown of 
Kew NSW. It only requires one 
Atari type joystick and six 
lengths of hookup wire. 

The idea came to me when 
mum kept complaining that she 
couldn't remember which but- 
tons to press when she was in the 
middle of an exciting game of 
Lunar Blitz. 

I thought about a proper 
modification hooked to socket 
J2, but this would probably re- 
quire a new ROM. So why not 
hook it up to the keyboard? 
Then you would only need to 
use the same keyboard reading 
commands and it would not re- 
quire any new RAM, ROM or 
ICs. 

You will have to make one 
change in the joystick itself - 
disconnect the wire that goes to 
common from the fire button 

and reconnect it to the wire that 
comes from pin 5 of IC5. 

When writing a program to 
use with the joystick, use the fol- 
lowing values in the commands 
for different movements of the 
joystick: fire button -4; up -0; 
down -I; left -2; right -3. 

Although it's not a fancy or 
complicated modification, I 

think it will make the games 
more realistic to play and satisfy 
all those modification -hungry 
660 builders like myself. 

TO PIN 5 
105 

TO P1121400.10I 
ICS o 

4, FIRE 0, UP 

TO PIN 3 00,011 
IC5 

2. LEFT 13. RIGHT 

TO PIN 4 
ICS - 

1, DOWN 

TO PIN 9 
IC5 

TO PIN 2 

IC5 
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ONE MONTH ONLY SALE (TILL END MAY '84) 

Itoh PRINTERS 
FROM ROD IRVING ELECTRONICS 

F r1 - _ rF. i tio Sum 

o 

. 

NEW VIDEO MONITORS 
Get a clear' honest image! 
Computer data and graphic 
displays never looked 
better, brighter, sharper 

High Resolution 
Recommended Display Characters: 
1920 (80x24). 

or 12 months 

Rod 
by 

SCHOOL a NO CLUB Bulk BUYS - ' 

Please Hog for pncing 

H go atuity non "Me CRT 
Compact and Lgntwe grit am al Connors inside 
Front Panel 
A units 100e Facrnry Boned in 
000 Mies Centre awed., 
Satame for Apple - and other Camnueis 
(APde e a red:alered trademark or Apple Computer 
Computer Inc I 

Green m Orange Prasphn, aralatle 
tB Mild 
First Shipment arriving mace or June 1983 

impon 

J$179 ($163 Ex) Green Phosphor 
Orange Phosphor $199 ($169 Ex) 

ROD IRVING 
ELECTRONICS 

o 

Pro/Writer Printer 8510 
Print Feature. Number olcolumns-136 col max. Print Speed -120 CPS Print 
Direction-Single-directional and Bidirectional, Switch Selectable Throughput Speed- 
From 11 to 1521pm Character spacing (max number of columns per lino)-Pica 10 CPI 
IRO). Double Width 5 CPI (40), Compressed Font 17 CPI (IM). Double Width B B CPI (68). 
Ella 18 CPI (961 Double Width 6 CPI (48L Propomonal Double Width Proportional Line 
Spacing Variable to 1,144" Print Width -203 mm re 'l mar, 
Forms Type: Fan Fold Roll or Cur Sheet. Width -113 metro 254 met (4 5 r 100') Total 
Thickness -0 05 to 0 25 nun (0 002' to 0011'¡. Number of Copra-Original 3 copes 
normal 
Form Feed: Method-Tractor or Fnehon Form Loading-Either rear or op. 

Current 
Method-EIA RS232 -C and 20mA (40 6 6mA reachable option) 

s Current Loop Serial Interlace. Baud Rue (9PS)-110, 300, 600.1203. 2400.4900 9600 
Ttanareimng Method-Hall Duplex Synchronization-AryniMonous 
ACE.Ree-far allot Method-1TL compatible. 7-bn. parallel interlace Control Signals- 
ACE. BUSY, SELECT, DATA STB, INPUT PRIME FAULT, INPUT BUSY, PAPER EMPTY 
Inatructmn Codes-(ASCII) CR, LF. VT, FF, CAN, 50, SI. DEL. DCI. DC2. DC3, DC4. GS. 

RS. US. FS, EM; GRAPHIC SYMBOLS. 817 GRAPHICS 
Error Demetrius: (I) panty (VRC)-Odd, Even. No -parity Switch selectable 12) Framing 
Error-Stop bit Check (3) Overrun Error-Error a detected when data ate received 
before the previous dam have been processed 
Physical dlmen.lone: 398 mm W x 120 mm M x 255 mm D(157' W x4 T" Hs 11 2" D) 
Weight 85 IT(1811as. 12 os) 

Model 1550 
The Model 1550 a a compact desktop dor matrix serial impact printer used tar dam 

mmunication terminal:. hardcopy of CRT displays, peripheral terminals for 
minicomputers and mictocomputers. and mall sued business systems 
The character forma, a a dot metro of TOOK 9)(V) m BIM) x 8(V) 
Print speed 12 120 nharectansecond Up to 1M characters can be panted per line et 10 

CPI 
Its main features are Compact desktopp dot mains printer 130 -column print bight - 
weight Low power -consumption High -quality print Bit image graphics Graphic 
Symbols Prints in six ddlerent languages High eltabtliry Low cost 

F-10 Printmaster Daisy Wheel 
Printer 
Peter Speed: 10 CPS Prier Method Shine Print Impact Needier of Printable Colaron.: 
1x,183. Variable Character Spacing:1,120 Inch (minimum) Line Spacing, 115 
Rem. Time: 900 moue Line Feed Tim. 00 mace Paper Width; 406 trim (maximum) 
Prier Char acre's: 96 Printwheel: Industry Standard 96 Charaat Wheel Interface: 
Industry Standard Biter Parallel, 65232.0 Comparable. 0-0N. 0-OFF,12-bit Gum and 
Diablo Compatible Dimensions: 574 mm W x 400 tarn d x 153 5 mm N (22.5 W x 15-9' D 

6' H) Weight: (4 kg (30 B lbs) rah covet and power supply Noise: Less than 65 Db(IM 
from Nat`s. A Scale) 

tax exempt 

P' $795 ($695) 
S" $1095 ($945) 

P' $1095 ($995) 
S" $1395 ($1295) 

P. $1950 ($1675) 
S" $2200 ($1875) 

'THE PRINTER PEOPLE' SPECIALS 
Patented '" 

New Head 
. 

. 

Me\`'ec?-' 

A NEW PRINTER NOW! 

CP-80/I 
80-COLUMN 

WARANTEED M PACT PRINTER 
Compressed double width - 71 columns. 
The above can be mixed In a lime. 

Paper leed - Adjustable sprocket leed and friction feed. 
Paper type - Fanfold Single sheet. Thickness - 0.05 mm, 

(0.002') to 025 mm (0.011. Paper width - 101.6 elm 

(4110254mm(1D7. 
Number Of copies - Original plus 3 copses by normal 

thickness paper. 
Mechanical Specifications 
Ribbon - Cartridge ribbon (exclusive use), black 

MTBF -5 million lines (excluding pni g head life). 
Print head life - Approximately 30 million characters 

(replaceable). 
Dimensions - 377 mm (14.81 -W x 295 me, (11.6-) -D 

125 mm (4.91 -H 
i sprocket cover, 

Parallel CP80 1359 
Serial CP80 $559 

SPECIFICATIONS 

Functional SpecltlCations 
Pnnting method - Serial impact dot matrix. 

Pnnting format - Alphanumeric -7 x 8 In 8 x 9 dot 
matrix field. Semi -graphic (character graphic) - 7 x 6 

dot mains. Bit image graphic - Vertical 8 dots parallel 
horizontal. 640 dots serial/line. 

Character size - 21 mm (0.0831.W x 2.4 mm (0.091H 7 

x 8 dot matrix. 
Character set - 228 ASCII characters. Normal and italic 

alphanumenc fonts, symbols and semi -graphics. 
Printing speed - 80 CPS 640 dots line per second. 
Line feed urtw - Approximately 200 msec at 4.23 mm 

OW) line feed. 
Printing direction - Normal - Bidirectional logic 

seeking. Superscript and bit image graphics - 
Unidirectional left to night. 

Dot graphics intensity - Normal - 640 dots 190.5 met 
(7.51 line horizontal. Compressed characters - 1.280 

dots 190.5 mm (7 5') line hWidontal. 
Line spacing - Norm4,023 mm 
Programmable In rncrBmenls 010.35 mm (172.1 and 
0.118 mm (1x216') 

Columns/line - Normal size - 80 columns. Double width - 40 columns. Compressed pnnt - 142 columns 

423 rdefrrxRLrL.,?°'`9aR.,aiE,Je.e.ulus~P Q7.o.Ló.jT-813 
NOW OPEN AT 48-50 A'BECKETT STREET, MELBOURNE (03) 347 9251 

TO ORDER: Heavy items sent Kwikasalr Freight Prepaid. 
Mail Order Phone 451.1436 Wholesale L uotomers 
Phone 4897099 Mad Orders to RITRONICS WHOLESALE, P O Box 235. ~cote 3070 
Minimum PAP 52 Add extra for heavy Items, registration and certified mail 
Prices and specifications subject to change without notice 

2000 Sheets otia (5, asp 

"Keen Edgefe Paper 
$39.50 .ev 

Gata 4 0 

a 5 
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As designed by ETI 
?.. <51\ INDIVIDUAL COMPONENTS TO MAKE UP A SUPERB HI -Fl SYSTEM. BY DIRECTLY IMPORTING S¡ AND A MORE TECHNICALLY ORIENTED ORGANISATION BRING THESE PRODUCTS TO YOU AT `,n) 

LOWER PRICES THAN OUR COMPETITORS. 
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EXTRA FEATURES OF OUR KITS 
POWER AMPLIFIER 
KIT PRICE 5319 P&P 512.00 

Only $449 
1% Metal Film Resistors are used where possible Prewound Coils are supplied 
Aluminium case as per the original article All components are top quality Over 

400 Kits now sold We have built this unit and so know what needs to go into 
every kit SUPER FINISH Front panel supplied with every kit at no extra cost to 
you. We are so confident of this kit that we can now offer it 
assembled and tested so that people who do not have 
the time can appreciate the sound that this amplifier 
puts out. This Is done on a per order basis delivery approx. 
four weeks after placement. 
PREAMPLIFIER 
KIT PRICE 5289 P&P 512.00 Only $449 

1% Metal Film Resistors are supplied 14 metres of Low Capacitance Shielded 
are supplied (a bit extra in case of mistakes) English "Lorlin Switches are sup- 
plied no substitutes as others supply We have built and tested this unit and so 

' ri.i.ro t.n.. _ I«n,........tC, 

know what needs to go into every kit Specially imported black anodised aluminium 
knobs Again as with the power amp we are offenng this kit A & T at a price which 
we do not believe there is a commercial unit available that sounds as good. Same 
delivery as the PA. 

PREAMPLIFIER Kit Price $289, P&P $12.00 
SPECIFICATIONS 
Frequency response: High-level input: 15Hz-130 kHz, +0, - 1 db Low-level input - conforms 

to RIAA equalisation, t 0.2 dB 
Dlstonton: 1kHz <0.003% on all inputs (limit of resolution on measuring equipment 

due to noise limitation). 
S/N noise: High-level Input, master lull, with respect to 300 mV Input signal at full 

output (1.2V): >92 dB flat >100 dB A -weighted. 
MM Input, master full, with respect to full output (1.2V) at 5 mV Input, 50 
ohm source resistance connected: >86 dB flat >92 dB A -weighted. 
MC Input, master full, with respect to full output (1.2V) and 200 RV input 
signal: >71 dB flat >75 dB A -weighted. 

On Special at $259 
Normally $289 

POWER AMPLIFIER Kit Price $319, P&P $12.00 
SPECIFICATIO 
Power output: 
Frequency response: 

Input sensitivity: 
Hum: 
Noise: 
2nd harmonic distortion: 

3rd harmonic distortion: 

Total harmonic distortion: 
Intermodulation distortion: 
Stability: 

'All parts available separately for both kits. 

I 

Please note that the "Superb Quality" Heatsink for the power amp was designed 
and developed by Rod Irving Electronics and is being supplied to other kit 

NS 150W RMS into 40hms suppliers. This product cost $1,20019 develop so that your amplifier kit would 
wow RMS into 8 ohms( ±55 V supply). have a professional finish as well as sound. 
8 Hz t0 20 kHz, +0-0.4 dB 2.8Hz to 65 kHz, +0-3 dB. NOTE: These 
figures are determined solely by passive filters. 
1V RMS for 100W Output. 
-100dB below full output (flat). 

-116 dB below full output (flat, 20 kHz bandwidth). 
<0.001% at 1 kHz (0.0007% on prototypes) at 100 W output using a ± 56 
V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W. 
<0.0003% for all frequencies less than 10 kHz and all powers below 
clipping. 
Determined by 2nd harmonic distortion (see above). 
<0.003% at 100 W.(50 Hz and T kHz mixed 4:1). 
Unconditional 

MX -1200 MICROPHONE/AUDIO MIXER 
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This and features. 12 ma,oprrone ne I puts wIth pan, ball. treble, effect and 
fold back cantrois for each channel LED peak md,Cators for each channel 

2 turntable Inputs with cross -fade and Indwaual output controls master 
spuahset to, bass. m,drange and t ebb ramble headphone output etc. etc. 

compble Ann carryon Use. 

SPEC IncATIONS 
INPUTS 

FN/ImpCnu Mc 46 milt 
Una .22 OD/15K s 12 
Aron .52 ODISOK STEREO 21 2me1 1 
1KNa 
Ea./ Return IA..) 20 dYSOK 1 

OUTPUTS 
L eM!unn O L 6 R 0 Obit 
En«I Sond 0 Op12K F B Out 0 0342 
Read pun Sumo 10 dbd100(100 IK) 
EQUALISATION 
Che, 
9845 1660 

B as 
e Tal ISab 

pats, .1260 
Tmels 
sus. 1000 1200 

FADER 6 CONTROLLERS 
12 cnnn51adw, 51u. Rmnlm LOO 25±11 
2 Mast., Wm, Sed. SOW,,,. LOO 15% 
12 F/B Vaum, 300 LIN 

1 F 5 Mad., MrN. 300 LIN 
12 ERcI We: 300, LIN 

1 Eóecl NOum. 300. LOO 15% 
2 Anon., 300 LOO 15% 
1 N440 Pnane: 300, LOG 15% 
STN. sloe 
FREQUENCY RESPONSE. 20.201062 
TOTAL KARMOrvc DISTORTION Less 
than 0.1% 
METER 2 .wanted VU Merara 060 
0 TTSV 
PEAK IriOICA TOR. 12 LED Pesa inchcatps 
VOLTAGE:2a0 VAL 50114 
P(DtveR CONSUMPTION 72 alI, 
0:M6551055 620161. 386101. 01 iNl mm 
0oO0.d cOMMIe .dn cerryn0 cale 

On Special at $299 
Normally $319 

THIRD OCTAVE GRAPHIC EQUALIZER 
I' r -- 

SPECIFICATIONS E. 7.1. Dec. 1982 
Bands: 28 Bands from 31.5 Hz to 16 kHz [1 Noise: <0.008 mV, sliders at 0, gain at 0 (-102 dB),`9500 
20 kHz bandwidth 
Distortion: 0.007% at 300 mV signal, sliders at 0, gain at 0: 1900 1 tin 

max. 0.01%, sliders at minimum. 
Frequency Response: 12 Hz -105 kHz. +0, -1 dB, all controls flat 
Boost 8 Cut: l 4 dB mite RI 4000 

SPEAKERS. 
8 speakers with crossovers 

$499 
Speaker boxes (assembled 
with grill and speaker cutout) ... 

S299 
Crossover kits $199 
Complete kit of parts (speak- 
ers, crossovers, screws, inner - 
band boxes) ... $799 
Assembled, tested, ready to 
be hooked up to your system ... - $849 

: ,: ,: ,: ,_ . . .. . . - _ J 

ItI 

c 

2V!r 

WE BELIEVE THAT WE ARE NOW THE ONLY ONES TO SUPPLY COMPLETE SPEAKER KITS -ASSEMBLED AND TESTED FOR THOSE WHO HAVEN'T GOT TIME $849 EX STOCK. 
PLEASE WRITE FOR CONSTRUCTION NOTES, THESE COMPLIMENT THE SERIES 5000 AMP RANGE AND ADD THE FINAL TOUCH. 

ROD IRVING ELECTRONICS 
425 High St., Northcote, Vic. 48-50 A'Beckett St., Melb., Vic. Please address tax exempt, school, wholesale, and dealer enquiries to: Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 RITRONICS WHOLESALE 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Minimum P & P $3.00. Errors & omissions excepted. Telex AA 38897 



IDEA OF THE MONTH 

Cl 
39n 

0V 

R1 82k 

+5 V 

8 

IC1a 

-5 V 

R4 
10k 

1N914 
DI 

ELECTRODESd 
C2 
100v 16 V 

RB 
8k2 

RV1 
10k 
LIN 

R6 10k 

Automatic watering system C. B. Kemp 

An annoying characteristic of 
most timed watering systems is 
that they water in the rain, hail 
or sunshine. 

This system for shade houses 
monitors the moisture level in a 

sample pot. When the moisture 
level reaches a preset trigger 
level the watering system is 

turned on. 
The circuit consists of a dual 

FET-input op -amp in which one 
is wired up as a simple relaxa- 
tion oscillator. The output of the 
oscillator is applied across a 

voltage divider network com- 
prising R4 and the moisture 
sensing electrodes. The voltage 
at the top of the electrodes ís 

rectified by DI and smoothed by 
the parallel C2/R5 network. 
This dc voltage is fed to the non - 

inverting input of the second op - 
amp which is operated as a com- 
parator. 

The trigger level is adjusted 
by RV 1 and this sets the mois- 
ture level at which the system 
turns on. 

The comparator output is 
buffered by Q1 which drives the 
relay and the 'on' indicator 
LED. The relay contacts oper- 
ate a 12 V dc solenoid valve and 
are protected from arcing by 
D3. The solenoid valve is a 12 V 
dc type obtained from Goyen 
Controls, 152 Ipswich Rd, Woo- 
loongabba Brisbane Old. 
(07)391-4558. 

The value of R4 that I have 
used seems to suit pots of 100- 
150 mm diameter using a stand- 
ard commercial potting mix and 

R9 
390R 

1C1 LF353 OR TL082 

R7R7 1M- 
1k8 

1N914 

56R 5 V 

RELAY 

D2 

01 
BFY50 

a slow -release fertiliser, 
'Osmocote'. Because of the ca- 
pacitance across the electrodes, 
a large value for R4 triangulates 
the oscillator waveform and 
lowers its peak value. 

The electrodes are made from 
two pieces of blank copper -clad 
pc board with dimensions of 
50 mm x 10 mm. Alternatively, 
the electrodes may be simply 
50 mm off the ends of 7.5 A fig- 
ure -8 cable which has been 
stripped of its insulation. As an 
ac voltage is applied across the 
electrodes corrosion is minimal. 
The electrodes that I use have 
been in a pot for at least five 
months with no appreciable sign 
of corrosion. 

I placed one electrode hori- 
zontally across the bottom of the 

RELAY 

QCONTACTS `1A 

D3 
1N914 

SOLENOID 
1p VALVE COIL 
irD 12 V 

pot - poking it through one of 
the drain holes. I positioned the 
other electrode vertically, down 
the side against the wall of the 
pot. This makes sure that the 
soil is moist from the top to the 
bottom, and not just across the 
top of the pot. 

The plants are not adversely 
affected by the ac signal so it is 

best to use a pot containing a 

typical plant. Insert the elec- 
trodes, wet the soil to a reason- 
able degree, turn the wetness 
control until it just turns on and 
wind it back to turn if off. Put 
your sample pot in an average 
position and sit back, relax and 
watch it work. My plants have 
not looked back. 

'IDEA OF THE MONTH' CONTEST 

COUPON 

Cut and send to: Scope/ETI 'Idea of the Month' 
Contest, ETI Magazine, P.O. Box 227, Waterloo 
NSW 2017. 

"I agree to the above terms and grant Electronics Today 

International all rights to publish my idea in ETI Magazine 

or other publications produced by it. I declare that the 

attached idea is my own original material, that it has not 

previously been published and that Its publication does not 

violate any other copyright.'" 
' Breach of copyright is now a criminal offence. 

Title of idea 

Signature 

Name 

Date 

Address 

Postcode 

41Kosi. 

Scope Panavise 
Multi -Purpose I - Work Centre. 

sy tiac 

PRIZE'WORTH S90! 

Scope Laboratories, which manufactures and distributes 

soldering Irons and accessory tools, is sponsoring this con- 

test with a prize given away every month for the best item 

submitted for publication In the 'Ideas for Experimenters' 

column - one of the most consistently popular features In 

ETI Magazine. Each month, we will be giving away a Scope 

Panavíse Multi -Purpose Work Centre, Model 376/300/312, 

comprising a self -centering head (376), standard base (300) 

and tray base mount (312), all worth about $901 Selections 

Mil be made at the sole discretion of the editorial staff of 

ETI Magazine. Apart from the prize, each winner will be 

paid $10 for the Item published. You must submit original 
Ideas of circuits which have not previously been published. 

You may send as many entries as you wish. 

RULES 

This contest Is open to all persons normally resident in Aus- 

tralia, with the exception of members of the staff of Scope 

Laboratories, The Federal Publishing Company Pry Limited, 

ESN, The Litho Centre and/or associated companies. 

Closing date for each issue is the last day of the month. 

Entries received within seven days of that date will be 

accepted if postmarked prior to and including the date of 

the last day of the month. 
The winning entry will be judged by the Editor of ETI 

Magazine, whose decision will be final. No correspondence 

can be entered into regarding the decision. 
The winner will be advised by telegram the same day 

the result is declared. The name of the winner, together 

with the winning idea, will be published in the next possible 

Issue of ETI Magazine. 
Contestants must enter their names and addresses 

where Indicated on each entry form. Photostats or clearly 

written copies will be accepted but if sending copies you 

must cut out and Include with each entry the month and 

page number from the bottom of the page of the contest. In 

other words, you can send In multiple entries but you will 

need extra copies of the magazine so that you send an 

original page number with each entry. 
This contest is Invalid in states where local laws prohibit 

entries. Entrants must sign the declaration on the coupon 

that they have read the above rules and agree to abide by 

their conditions. 

ETI May 1984 - 111 



MAIL ORDER MAIL ORDER MAIL ORDER 

RITRONICS WHOLESALE PTY LTD 
1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897 

r 

YOU WILL NEVER HAVE TO PAY FULL PRICE FOR COMPONENTS AGAIN 
COMPUTER PAPER 9" x 11" 2000 SHEETS $29.50 + TAX A BOX. 

MAIL ORDER TO P.O. BOX 235, NORTHCOTE 3070. 
M4851 500K 5260 + tax. 
M2896-63 THE MITSUBISHI RANGE OF DISK DRIVES 
Slimline 8" Disk Drive, Double Sided, Double Density, No AC Power required, 3ms track to 
track, 1.6 mbytes unformatted, 77 track/side, 10° bit soft error rate. 

$525 + tax Box & Power supply to suit $105 + tax 
M2894 
Standard size 8" drive, Double sides, double density, 3ms track to track access. 1.6 
mbytes unformatted, 77 track/side, 104 bit soft error rate. 

5525 + tax Box & Powe, supply $105 + tax 
M4854 
Slimline 5% " disk drive, Double sides, double density, 96 track/inch, 9621 bits/inch, 1.6 
mbytes unformatted, 3rns track to track access, 77 track/side. 

5315 + tax. Box 8 Power supply $75 + tax 
M4853 
Slimline 5''/4" disk drive, Double sides, double density, 1 mbyte unformatted, 3ms track to 
track, 60 track/side, 5922 hitslinch, Steel band drive system. 

$295 + tax. Box 8 Power supply $75 + tax 

LINEAR REGULATORS 
UA309KC 1.40 
UA317KC 1.95 
UA317UC 1.20 
UA494PC 2.60 
UA723PC 0.50 
LM396K 15.00 
UA7805KC 1.20 
UA7805UC 0.60 
UA7808UC 0.60 
UA7812KC 1.20 
UA7812UC 0.50 
UA7815KC 1.20 
UA7815UC 0.50 
UA7818KC 1.00 
UA7818UC 0.60 
UA7B24KC 
UA7824UC 
UA78L05AWC 0.27 
UA78L12AwC 0.27 
UA78S40DC 3.50 
UA7905KC 1.20 
UA7905UC 0.60 
UA7908KC 1.20 
UA7908UC 0.50 
UA7912KC 1.20 
UA7912UC 0.60 
UA7915KC 1.20 
UA7915UC 0.50 

HYBRID REGULATORS 
SH1605 59.50 27C16 CMOS PROM SH323C 3ASV $3.50 27C32 CMOS PROM 
UA78H05SC SASV 54.90 58725 2Kx8 RAM 
UA78H12SC 5412V $5.50 2716 500NS 
UA78HGSC SA variable $5.50 2732 450NS 
UA79HGSC 510.002764 45ONS 
UA78POSSC 5410v 510.004164 150NS 

2N3055 
BU126 
BU326 
BUXBO 
2N3771 
2N3772 
2N3773 
FND500 
FND507 
MAN74A 
MAN72A 
4N28 
4N33 
BDV64B 
BDv658 
AD149 

1.20 2SK134 
0.60 2SJ49 

W02 
w04 
IN5401 
IN5404 
8C547 
BC548 
BC549 
C122D 
SC1410 
BU208 

TRANSISTORS 
80139 
80140 
MJ802 

1-a 
AA ~ads 1.60 

MEMORY 
SPECIALS 

per 100 + @ 
27128 528.00 + tax 74LS240 
1771 515 00 74LS244 

0.231791 
0.23 1793 
2.40 280 CPU 

0.55 
1.40 

2 300 
Z80A CPU 

2.50 
280 TC 

2.50 Z80CTC 
2.50 Z80 P10 
1'10 280A P10 

1.10 ZBQS10 
190Z80AS10 
10.961 0 

680 
6820 

. 

0.70 
6809 

2'00 6821 
6840 
6845 

. 
6850 

3.508212 
0.20 8216 

0.25 8224 

0.10 8255 

í28155 
0.05 4011 

0.05 4016 
0.05 4017 
0.65 4023 
0' 4040 
1.50 4051 

4066 
4081 
4511 
4520 

59 50 74LS00 
512.50 74L504 

$4.50 74LS' I 

53 95 74LS.4) 
54,50 74LS32 
$7.00 74LS47 
$6.50 74LS90 
56 00 74LS161 

HI ?fLOGY 
pROOUCTs AND 

ExpERiENCE 

53.60 
$3.20 
53.95 
52.90 
53.40 
58.00 

510.00 
53.90 
54.90 

510.60 
$2.50 
$3.50 
58.90 
51.75 

$1.50 
$1.50 
$1.70 
52.90 
54.90 
50.20 
50.45 
50.50 
$010 
S0.45 
50.52 

GREAT FLOPPY DISCOUNTS 
VERBATIM DISCS Per Box 
5 YEAR DATALIFE GURANTEE 01 10 
MD525.01 Single Sided, Double Density soft sectored $2500 
MD525.10 SSDD 10 Sectors 40 Tracks $35.00 
MD525-16 SSDD 16 Sectors 40 Tracks.. $35.00 
MD550.O1 Double Sided, Double Density.' $41.00 
MD550-10 DSDD 10 Sectors 40 Tracks .. 

, $41.00 
MD550.16 DSDD 16 Sectors 40 Tracks.. $41.00 
MD577-01 SSDD Soft Sect 80 Tracks. . $41.00 
MD577.10 SSDD 10 Sectors 80 Tracks.. $47.00 
MD577-16 SSDD 16 Sectors 80 Tracks. $47.00 
MD557-01 DSDD Soft Sect 80 Tracks... :µ-' $43.00 
MD557-16 DSDD 16 Sectors 80 Traacckks. w $43.00 

8" VERBATIM 
FD32-1000 Single Sided, Single Density y hard sectored $33.00 
FD32-8000 Single Sided, Double Density $54.00 
FD32-9000 . SSDD Critically Certified $53.00 
F034-1000 Single Sided, Single Density sots sectored $31.00 
FD34.8000 Single Sided, Double Density $51.00 
FD10-4008 Double Sided, Single Density $59.00 
FD1 0-401 5 Double Sided, Single Density $59.00 
FDfO.4026 Double Sided, Single Density $59.00 
FF32-2000 SD FLIPPY FLOPPY ..... $62.00 
FF34.2000 SD FLIPPY FLOPPY $62.00 
DD32.4000 Double Sided, Double Density .. hard sectored $53.00 
DD34-4001 Double Sided, Double Density $41.00 
DD34-4008 Double Sided, Double Density $41.00 
DD34-4016 Double Sided, Double Density $41.00 
DD34-4026 Double Sided, Double Density $41.00 

50.49 Single Disc Packs 10% 
$0.50. ALL PRICES +20% S.T. 
50.80 100MHz Probe Sets, great value 
50.55 
$500:3030 

50.30 
$0.30 
$0.30 Items 1.6 are standard 
$0.34 accessories supp!led 
50.26 
50.33 

where appropriate with 
$1.00 probe kits. 
51.50 

525.00 74LS245 51.50 
525 00 74LS366 $0.45 

53 40 74LS367 $0.40 
141 100-419 

10,9 100. IN 4021 5-00 4.00 
1-50 1-30 iM 4004 6 00 5.00 

III 4001 10-00 a-00 

1000. 
350 
4-00 
s-00 

SCOTCHCAL RANGE OF PHOTOSENSITIVE 

8001 
8001 
8005 
8005 
8009 
8009 
8007 
8007 
8011 
8013 
8015 
8016 
8018 
8500 
8500 
3900 

Red on Aluminium 
Black on Aluminium 
Black on Aluminium 
Blue on Aluminium 
Blue on Aluminium 
Reversing Film 
Reversing Film 
Red on White Plastic 
Black on Yellow Plastic 
Black on White Plastic 
Blue on White Plastic 
Green on White Plastic 
1 Litre Developer 
250m1 Developer 
Scotcn Clear Finish 

PRODUCTS Per Sheet Per Box 

250mm x 300mm $6.50 
300mm x 600mm S10 CC 
250mm x 300mm $6.50 
300mm it 600p1p1 610 00 
250mm a 300Mm $6.50 
300mm x 600mm 5,0 00 
250mm x 300mm 5 4 00 
300mm x 600mm S 8 50 
250mm a 300mm 
250mm a 300mm 
250mm o 300mm 
250mm x 300mm 
250mm a 300mm 

368gm Aerosol 

$45 O010sh) 
48.0()ssn) 

$45 00r.Osh) 
$48.00ISsh) 
$45.00;,00) 
548.00;5581 a[[ sdl0sh) 
630 0015581 

$48.001 i0sh) 
$48.00tIOsh) 
$48.0011 Osh) 
$48.0011056) 
$48.00110541) 

59 00 per Dottie 
52.50 per bottle 
$10.00 per can 

All prices plus Sales Tax. Dealer and Trade inquiries welcome. 
Please note full range of products are available on order. 
Please contact Tim Bray on (03) 489.7099 for further information. 

Greenpar 
Standard Kit 

1. Earth lead and clip 6" . 

2. Retractable hook. 
3. I.C. test tip. 
4. Tip insulator. 
5. BNC adaptor. 
6. Trimming tool. 

Extra 

.23.00 + Tax 

PROBE ACCESSORIES 

,,.j.5¿is 
f? , !: 

- .y 

- 

Itit* 

w 
o or- 

. 4P- 

-- t 4 -_- 

TRIOS 
. fr, 

CS 1 560 
ALL CROS. 

$439.00 
ALL PRICES PLUS 20% TAX. TRANSISTORS PLUS 32.5% TAX. 
MIN POST $3.00 Heavy Items Extra 

FAIRCHILD DISTRIBUTORS. 

RITRONICS WHOLESALE PTY LTD 
MAIL ORDER to PO Box 235, Northcote 3070 Victoria. Minimum MAIL ORDER $20.00 

o 

MAIL ORDER MAIL ORDER MAIL ORDER 



11 E YOUR ORDER - ALTRONICS TOLL FREE 008- :1.:gaITs!s- 

OUAL1TY ALTRONICS PRODUCTS 
- -40 SHONE ORDER. " . ICE 1006 999 007 

'J{' Nfi/c/ PAY JG/VIw ~VLA7 READ ON! _I 

'CRON SUPER 80 
in 1983 

. 

ll 

NOW 
AN INCREDIBLE 

$399 
tper 80" printer will enable you to print letters, reports, graphics 
led pictures, etc and Importantly for the programmer, Hard Copy of 
n listings. 
Ig under software control from any general purpose micro -computer 
sr 80 features 13 different print types Including emphasizd (LETTER 

. Bidirectional print action ensures smooth, quiet operation. 

hSCII Characters, Handles 4" to 10" Paper 
STANDARD CENTRONICS INTERFACE 

I VALUE PACKED AT $399.00 
3 SERIAL INTERFACE $145.00 

SPARE RIBBON $12.50 

Superlative 
CRON SERIES II MONITORS 
)50 lines resolution at centre screen. * 22MHz 
iwidth. * Video input impedance switch 
ifs networking use. * Incredible - repeat 
Idible - resolution. 

nteed (we mean it) to out perform any other low cost 
for in Australia. 

14 Micron Series II Hires $199.50 
15 Micron II Non -Glare Hires $219.50 

PROPORTIONAL 
JOYSTICK 

SELF 
CENTERING 

K9674 

$32.50 
(ETI DEC 831 

FOR THE 
BEE! 

AT LAST AN ANALOGUE JOYSTICK 
Plot X -Y co-ordinates on the screen, sign your 
name. A great graphics aid. Complete kit 
including case, software example. 

Vf 
TO SUIT COMMODORE 
VIC-20, ATARI, etc. 
D1410 $19.50 

TOP QUALITY 
s LINED 
- PRINTER 

PAPER l TRACTOR FEED 

AT LAST AT 

- AN AFFORDABLE 
PRICE 

. . 
TO Su1T S 

W DEBO % O 
ynOmm 

D1160. S3950 `. \ I- \; 30116 .547.50 `.. 

FREE 
F pÚRCHA ÉD 

WITH PRIN?ER 

DIRECT IMPORT PRICE ON 

QUALITY JOYSTICKS 

SPECIFICATIONS: - 

Screen - Green 

SELF CENTERING TYPE * HEAVY DUTY SUCTION 

CUPS - STAYS IN PLACE * SILVER PLATED 
SWITCH CONTACTS * PISTOL GRIP * VERY 

RESPONSIVE. 

phosphor. Front - - 

Controls - Power 
on/off, character 
brightness/intensity, 
display centering. 
Rear Controls - 
Background intensity, 
vertical and horizontal 
adjustment etc. 
Input Impedance - 
Switch 75/10K O. 
DC Socket - 12V DC 

output at 1.1 amp - 
power your micro 
direct from the 
monitor. Bandwidth -- - 10Hz-22MHz. Resolution - 
1050 lines minimum at centre screen. 

BEE KEYBOARD" MULTIPROM INTERFACE PARALLEL INTERFACE 

-Y- 

0 Key Owerty Computer Keyboard exactly the 
type as has been used Up CO now with the 

lus Mlcrobee Computer. PST keys. Complete 
mounting plate, all key Caps etc. Fully 

nbied. Incredible value - Be ouicki 

10 $29.95 
Microbee is a registered trademark of 

Applied Technology Pty. Ltd. 

44K OF PROGRAM STORAGE 

v111,~. a - 
V 

4:m,. 
f-S4 (rr i 

. i ' 

f 1 ,ZVS,' 

A sensational new kit for the MICROBEE, requires 
no modification to the computer except for the 
fitting of a 50 pin expansion socket. This project Is 

easy to build and will allow you to store and 
software select up to 44 K of eprom storage - acts 
like a mini disk drive system with the speed of 
RAM. Extra units may be added to further increase 
storage. 

THE MICROBEE© KIT OF 1984 

K9673 $99.50 

BUILD YOUR OWN INTERFACE 
AND SAVE $$$ 

A simple kit to build - takes about 20 minutes. 
save on the cost of a built Interface and save the 
cost of a serial printer. 

K9671 $29.95 
F 

; 

_ce - 

ONE YOUR ORDER - ALTRONICS TOLL FREE 008-999-007 
- _ ALT -5.7 -~wee _ 



 PHONE YOUR ORDER - ALTRONICS TOLL FREE 008.999- m 

ir 14 114Y MONEY 13ACK SATISFACTION 8U ARANTEE 

* ALL AT DIRECT IMPORT ALTRONIC PRICES 

I.,,.,,,ik - DICK SMITH EAT YOUR HEART OUT! 

QUALITY SOFTWARE 
FOR YOUR MICROBEE® 

FROM MYTEK COMPUTING 
D 3500 ASTEROIDS PLUS: Asteroids Plus 1s one of the finest resolution graphic arcade games available for the 
microbee computer. It features 3-D point by point resolution graphics, shields, sound effects, intelligent objects, guided 
missies, black holes and a score board. If you enjoy playing 
computer games, you will be captivated by Asteroids Plus. 

$22.50 
D 3505 KILOPEDE/GHOST MUNCHER: Two fantastic 
arcade games on the one cassete. KILOPEDE: Is a very fast 
action game which incorporates good sound and excellent graphics. Try and stop the Kilopedes before they get you. 
GHOST MUNCHER: Another fast action, tun game. One of the 
arcade classics, a microbee version of Pacman. $19.95 
D 3510 METEOR RESCUE: Your mission is to rescue strand- ed astronauts. You are the commander of the Landing Module 
docked in space with the mother ship. It is your responsibility 
to guide the landing module through a meteor field, down to the surface of the planet, to land safety on a landing pad. An 
astronaut will then run to your landing module and you will blast off. You must use your lasers if necessary and dock with the mother ship again. A total of six astronauts must be shuffled t0 the mother ship. $17.50 
D 3515 DEFENDER: This long awaited progam is finally 
available. Defender needs no introduction. The Defender ar- 
cade game is one of the most popular ever produced and the 
Mytek version is bnthant, a rival for Asteroids Plus. $22.50 
D 3517 EMU JOUST: Must be the most relaxing and en- 
joyable game available today. Again supports incredibly 
smooth, hires graphics. Defend your domain against the evil vulture Knight o1 Drass and have a lot of tun doing it. $19.95 
D 3535 MACHINE CODE TUTORIAL: Consists of 8 interac 
bve exercises designed for teaching machine code programm- 
ing and related topics as they apply to the microbee computer. 
Only a general knowledge of the BASIC language is assumed. 
Machine Code Tutonal is designed to bodge the gap between 
BASIC programming and being able to understand and use typical Z80 manuals. $25.00 
D 3540 BASIC TUTORIAL: Is a super teaching aid for any 
classroom. Basic Tutorial is a set of 9 interactive exercises 
designed for teaching Basic to the computer novice. No previous knowledge is assumed. Basic Tutorial uses a unique double screen technique to display both the normal computer 
output and the tutorial exercises at the one time. This allows 
the student to use the microbee in the normal way, while the 
tutorial instructions appear in the lower half of the screen 

$19.95 
D 3550 KING KONG: Just like the arcade game of a similar name. The game consists of several trames which you must 
complete to resuce your sweetheart from Kong. Excellent graphics and sound. Joystick compatible. $19.95 
D 3552 CHOPPER: A fast action packed game which must rate as one 01 Mytek's best. You have full control of .. helicopter and you must fly over enemy lines to rescue your allies. Fast realistic graphics and excellent sound. $19.95 
D 3554 BACKGAMMON: This game conforms exactly to that set down in the official rules of the International Backgam- mon Association, including the rules of doubling and scoring 

$19.95 

FAMOUS J & M BRAND 
D RANGE CONNECTORS 
SAVE 25% ON BULK QUANTITIES! 
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P 0880 DB 9 Male 9 Pin 
P 0881 DB 9 Female 9 Pin 
P 088208 9 Male PCB Mnt 
P 0883 DB 9 Female PCB Mount 
P 0889 DB 9 Backshell Cvr 
P 0890 DB 15 Male 15 Pin 
P 0891 D815 Female 15 Pin 
P 0892 DB15 Male PCB Mnt 
P 0893 DB15 Female PCB Mount 
P 0895 DB15 Backshell Cvr 
P 0900 0825 Male 25 Pin 
P 0901 D825 Female 25 Pin 
P 0902 D825 Male PCB Mnt 
P 0903 DB25 Female PCB Mount 
P 0905 DB25 Backshell Cvr 

microbee Is a registered trademark of Applied Technology Pry. Ltd. 

EPROM PROGRAMMER 
IETI JAN 831 

K9668... $55.00 
He, low cost and easy to build. Plugs straight into tee microbee Ii0 port Suitable for 

2716 2732 2532 2732A anti 2764 EDrOms Burn your cames programmes loo eliminate Cassette loading time 
KIT FEATURES Sockets for all Otner ICS 1 a 1716Supiiiied- Set started straight away Front Panel and Mains ISEC approved) transformer 28 Din ano 16 sin wire wrao sockets to flush mount 
OerSOnal'ty Oiugs 12 included and 21F Socket Im Clutera D815 Plug Complete t0 last nut and Dolt 

isee Review ETi AUGUST 19831 

ea. 10+25+ 
2.90 2.20 1.95 
2.95 2.70 2.50 
3.25 3.10 2.98 
3.95 3.75 3.60 
2.00 1.80 2.30 
2.95 2.90 2.29 
3.50 3.00 2.80 
3.25 3.10 2.98 
3.95 3.75 3.60 
2.85 2.90 2.30 
4.50 3.95 3.60 
4.95 4.50 3.98 
4.50 4.10 3.85 
5.50 5.00 4.70 
2.00 2.50 3.98 

MASSIVE 
SAVINGS 
FOR OEM'S! 

PHONE OUR WHOLESALE DEPT. 

(09) 381 7233 
ASK FOR STEVE 

RADIOTELETYPE 
DECODER 

IETI APRIL '831 

." 
e- 

-1 
P<<r 

K9733 $19.50 
Display RTTT encoded messages On your Video Monitor Receive up t0 date weather information, international News before toe Papers all sorts of Codeo military info Simple circuit uses PLL tech n'OueS Single PCB Construction Kit includes 0815 Plug and backsnell for Connection to micro. flee Shielded otetinne0 PCB 

NEW MODEL DATA CASSETTE 
UNCONDITIONALLY GUARANTEED TO SAVE/LOAD 

THE RAWEST OF DATA EVERYTIMEI 

. .,...^" 
y'~ - -.1011101 

7 

01122 only $49.50 
A recorder designed solely for the purposes Of data storage now 
at an unseiievabie price 

SLIDE VOLUME CONTROL a must for ouiCk CheCking of levels. 
TAPE COUNTER a must for easy location of programmes 
INBUILT PiE20 TRANSDUCER enables you to listen audibly t0 tape. 
6v DC Operation USE WITH M9000 PLUG PACK ensures low hum level 
ROBUST CONSTRUCTION OF BOTH INTERNAL MECHANISMS ANO 
EXTERNAL CASE 

IIIIIIIIIIIIIIIIIIIIIIII11111^11111IIIIIIIIIIIIIIIIIIIIIIIi 

BONUS OFFER 
10 FREE MICRON C20 

. DATA CASSETTE TAPES 
(CAT D1141) INCLUDED WITH 

EVERY DATA CASSETTE PLAYER 
PURCHASED THIS MONTH 

(NOT AVAILABLE FROM DEALERS - SHOP AND MAIL ORDER ONLY) 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

C20 DATA CASSETTES 
Quality MICRON brand 
ORDERED SEPARATELY 

D1141 $1.50 
(10 UP)...ONLY $1.25 

MICROBEE® 
LIGHT PEN 

IETI AUGUST 831 

K9649 $19.95 
IIIIIIIIIIIIIIIIIIII 11111 II1011.11111111111111.1iliilliilili11111 

PROVIDES DIRECT PERSONAL 
CONTACT WITH YOUR BEE! 

11111111111111111111111111111111111111111111111111.111111111111111111 

AT LAST - a light pen for the Bee Th.s ben works in 
the low resolution graphics mode and connects directly tO the I O port Complete id including 
OBIS 2m CORO Fully documented with software e.ample 

FAX -DECODER 

1, 

t 

iEn SEPT 811 

K9733 $24.50 
This OrOleCt allows you to decode the Signals di 
shortwave stations transmitting ra0i0 fartimile 
weather maps satellite 'T'erures Pie ano then 
reptOdule them on Boar dot matt. printer 

Complete kit Of parts includes D815 Ribbon 
Cable 

SOFTWARE LISTING 

PHONE YOUR ORDER - ALTRONICS TOLL FREE 008-999-007 
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INSTRUMENT CASES 

DICK SMITH - EAT YOUR HEART OUT! 

Our superb Instrument cases will give 
your projects the professional 

appearance they deserve. 
WAS NOW 

H0480 13.50 11.50$10+ 9.50 
H0482 $17.50 $15.00 $12.25 
OEM's - Manufacturers - Bulk Users. 
Your product will look like It's 
straight out of "Hewlett Packard's" 
factory with these brilliant low cost 
cases. Contact our Wholesale Depart- 
ment for Bulk Prices. 

KEY OPERATED SWITCH 
HALF PRICE! BE QUICK 

\ 

S* .` 

or 19.5mm 
mounting hole (' required. Supplied 

with two keys. Hundreds 
of applications for 

security type applications. 

S2500 $3.50 

H0480 
Size: 200W x 
160D x 70H 

* Internal mounting posts enable a wide com- 
bination of PCB's, Transformers, etc. to be 
accommodated (screws supplied). 

* Removable front and rear panels. Attractive 
textured finish one side and plain the reverse 
side. (Enables direct engraving, silk screen 
printing etc. to plain side.) 

LOGIC 
PROBE 

01272 
WAS $29.50 

* Directly powered from circuit under test (5V) * 
Tested to 12.6 MHZ * DTLITTL - CMOS Threshold 
selector * Circuit loading 30UA approx. * High - 
Low - pulse or memory led indication. Impulse 

ALTRON IC 
105 STIRLING ST. PERTH - FOR INSTANT SERVICE 

008 999 007 FTOLL REE 

(09) 328 1599 PERTH AREA & 
AFTER HOUR RECORDED SERVICE 

All Mall Orders: Box 8280, Stirling St, Perth, WA 6000. 

ALTRONICS RESELLERS 
Please note that resellers may not have all the items advertised in 
Stock, and as reseller5 have to bear the cost of freight, prices may be 
slightly higher than advertised. ALTRONICS reseller5 prices should how- 
ever represent a considerable saving over our competitors' prices. 

WA 
COUNTRY 
ALBANY 
BP Electronics 412681 
ESPERANCE 
Esperance 

Communications 71 3344 
GERALDTON 
Geraldton TV and 

Radm 212777 
KALGOORLIE 
Todays Electronics 21 5212 
MA NDURAH 
Kentronics 35 3227 
WYALKATCHEM 
D & J Pease 81 1132 

NT 
DARWIN 
Ventronics 813491 
ALICE SPRINGS 
Ascom Electronics 52 1713 
Farmer Electronics 52 2967 

ACT 
CITY 
Electronic 

Components 80 4654 
Scientronics 54 8334 
Australis 47 5172 

VICTORIA QUEENSLAND" 
CITY CITY 
All Electronic Delsound PIL 229 6155 

Components 6623506 SUBURBAN 
Elristronics 602 3499 FORTITUDE VALLEY 
MaGraths St. Lucia Electronics.. 52 3547 

Electronics 3471122 PADDINGTON 

SUBURBAN 
ECG Technics 369 1474 
SALISBURY 

BENTLEIGH Colourview Wholesale275 3188 
Absolute Electronics. 557 3971 SLACKS CREEK 
BOX HILL SOUTH David Hall Electronics. 208 8808 
Eastern 

Communications... 288 3107 
CHELTENHAM 
Talking Electronics.. 550 2386 
FOOTSCRAY 
Acron Electronics... 689 1911 
SOUTH CROYDEN 
Truscott Electronics.. 723 3860 

COUNTRY 
BENDIGO 
Lindrea & Johnson... 41 1411 
MILDURA 
Electronic and 

Digital Services.... 23 3380 
SHEPPARTON 
GV Electronics 218866 

COUNTRY 
CAIRNS 
Thompson Instrument 

Services 512404 
GLADSTONE 
Purley Electronics 72 4321 
NAMBOUR 
Nambour Electronics 41 1604 
PALM BEACH 
The Electronics Centre. 34 1248 
ROCKHAMPTON 
Purley Electronics 2 1058 
TOOWOOMBA 
Hunts Electronics 32 9677 
TOWNSVILLE 
Soles 72 2015 

H0482 
VENTED 

Size: 260W x 
1900 x 80H 

* Top and bottom split apart for ease Of con- 
struction or service. Integral feet Included. 

+ Great for test Instrument and other high 
grade projects. 
PCB guide rails provided internally allow 
vertical PCB positioning to several locations. 

Z 

mode pulse length Is extended to enable visual 
observation. In memory mode any detected level 
Is Continuously displayed until reset. 

Phone toll free 6am-8pm - for personal service, or take advantage of 
our 24 Hour 7 day p/week Bankcard phone order service. Give your 
name address with postcode, phone number, bankcard number and 
expiry date then your order - and presto your order will be process- 
ed and back to you in a flash. - Please nominate Jetservice If you want 
overnight delivery. 
S2.50 DELIVERY AUSTRALIA WIDE. we process your order the day re- 
ceived and despatch via Australia Post. Allow approx. 7 days from day 
you post order to when you receive goods. Weight limited lokgs. 
S4.50 DELIVERY AUSTRALIA WIDE. We process your order the day re- 
ceived and despatch via Jetsetvice for delivery next day. 
BANKCARD HOLDERS CAN PHONE ORDERS UP TO 8PM (EST) FOR NEXT DAY 
DELIVERY - SOUNDS INCREDIBLE DOESN'T IT? Alright you cynics just try 
us( Weight limit 3.3kgs. Jetservice cannot delivr to P.O. box numbers 
(Australia Post would have a fit). 
$10.00 HEAVY HEAVY SERVICE -AUSTRALIA WIDE All orders over lokgs 
must travel on the heavy service, that is - road express. Delivery time 
7 days average. 

SA NSW 

CITY 
Protronics 212 3111 
Gerard & Goodman 223 2222 

SUBURBAN 

BRIGHTON 
Brighton Electronics.. 296 3531 
CHRISTIES BEACH 
Force Electronics.... 382 3366 
K ES WICK 
Freeway Electric 

Wholesalers 297 2033 
PROSPECT 
Jensen Electronics 269 4744 
REYNEL.A 
Force Electronics 381 2824 

TASMANIA 

CITY 

D & I Agencies 23 2842 
GEORGE HARVEY 
Hobart 34 2233 
Launceston 316533 

RESELLERS WANTED IN ALL AREAS (Including WA). 
Phone: STEVE WROBLEWSKI (091 381 7233 for details. 

CITY 
Avtek Electronics... 267 8717 
David Reid Electronics 267 1385 
Jaycar 264 6688 
Radio Despatch 211 0191 

SUBURBAN 
CARLINGFORD 
Jaycar 872 4444 
CONCORD 
Jaycar 745 3077 
DEE WHY 
David Ryall 

Electronics 982 7500 
ENFIELD 
Avtek 745 2122 
HURSTVILLE 
Jaycar 570 7000 
LEWISHAM 
PrePak Electronics 569 9770 
MATTRAVILLE 
Creative Electronics 666 4000 

COUNTRY 
ALBURY 
Webb's Electronics... 25 4066 
BATHURST 
Sound of Music 31 4421 
BROKEN HILL 
Crystal TV 4803 

COFFS HARBOUR 
Gaffs Harbour 

Electronics 52 5684 
GOSFORD 
Tomorrows 

Electronics 24 7246 
KURRI KURRI 
Kurri Electronics 37 2141 
NEWCASTLE 
O.G.E. Systems 69 1625 
George Brown & Co 69 6399 
NOWRA 
Vmcom Electronics 21 4011 
PENRITH 
Acorn Electronics 21 2409 
PORT MACQUARIE 
Hall of Electronics 83 7440 
RAYMOND TERRACE 
Alback Electronics 87 3419 
RICHMOND 
Vector Electronics 78 4277 
TAM WORTH 
Landlink 

Communications 65 4622 
TOUKLEY 
TES Electronics 96 4144 
WINDANG 
Madienk Electronics 96 5066 
WINDSOR 
M & E Electronic 

Communications 77 5935 

PHONE YOUR ORDER - ALTRONICS TOLL FREE 008-999-007 



SHOPAROUND 

ETI.659 VIC-20 audio 
cassette interface 
All the parts for this project are 
quite common and you should 
not have any trouble finding 
them. Kits will be supplied by 
Altronics in Perth, Jaycar in 
Sydney and Rod Irving Electron- 
ics in Melbourne. All Electronic 
Components in Melbourne will 
also probably be stocking the 
kits, and possibly Dick Smith 
stores. 

ETI-662B 
microprocessor - 
based timer 
controller, part 2 

ETI-662D darkroom 
exposure/process 
timer 
Most of the components for 
these projects are readily avail- 
able. The OKI case is distrib- 
uted by Mayer Krieg, 49 Brodie 
Rd, Rydalmere NSW (02)684- 
19()0, and also of Adelaide. Try 
Rod Irving Electronics for a kit 
and possibly All Electronic Com- 
ponents; both are in Melbourne. 

ETI-1421 preamp for 
paging amplifier 
Components for this project are 
all commonly available items, 
with the exception of the special 
pots which are distributed by 
Soanar Electronics. (02)789- 
6744. For kits try Jaycar in Syd- 
ney and in Melbourne Rod 
Irving Electronics and All 
Electronic Components should 
have kits. 

ETI-737 high 
performance 440/470 
Mhz preamp 
Dick Smith Electronics has kits 
and all the parts. The BFR91 
transistor is distributed by VSI 
Electronics (02)439-4655, and 

.Nexus Electronics (02)922-1722. 

ETU -340 vehicle 
security alarm 
This project was published last 
month, April 1983. We have 
been advised that suitable 
microphone sensors are avail- 
able from Technical Security 
Products, 102A/B May St, St 
Peters NSW. (02)519-6894. They 
are available off the shelf in 
reasonable quantities at prices 
between $3 and $4. 

New electronics shop 
in the ACT 
Australis Electronics, Shop 3, 14 

Lonsdale St, Braddon ACT 
2601. (062)47-5172 bh or 
(062)58-1867 ah, has been in 
business for several months and 
stocks a range of Altronics com- 
ponents and kits along with 
Pearce -Simpson car sound gear 
and CB radios, AWA-TOA PA 
equipment, Sharp calculators, 
cordless and decorator phones, 
answering machines, project pc 
boards plus uncle Tom Cobley 
& all (well - something close to 
that, anyway). Proprietor, 
Geoff Robertson, is keen to 
please so Canberra, Quean- 
beyan and surrounding residents 
might find Australis Electronics 
a convenient outlet. 

Boards and panels 
For those wanting ready-made 
pc boards and/or Scotchcal pan- 
els for projects this month and 
last month, please refer to the 
list of suppliers in this column in 
the March issue. 

If you're willing to go to the 
trouble of making your own 
boards and Scotchcals, then 
positive or negative transparen- 
cies can be obtained from ETI 

for the prices listed bel 
paid). Send your reque, 
Artwork Sales, PO II 
Waterloo NSW 2017. 
state which artwork yi 
by project number, and 
you need positives to 
photoresist. Make out 
or money orders to tht 
Publishing Co. 

April artwork 
ETI-662a GP Micro 

$2.95. 
ETI-662b Timer/Contr 

the two boards $! 
for the panel, $6.: 

ETI-340 Vehicle Systei 
for the two boars 
for the panel $2.5( 
the window sticke 

ETI-1522 Room Lights 
ler: $6.60. 

May artwork 
ETI-659 VIC-20 Audio Cassette 

Interface: for the board 
$2.00, for the panel $3.00. 

ETI-1421 Paging Amp Preamp: 
$2.40. 

ETI-737 440/470 MHz UHF 
Preamp: $1.00! 

ETI-662d Exposure/Process 
Timer: for the boards 
$6.60, and for the panels 
$8.45. 

ONE OF OUR THERMOSTATS HOLDS TWO DEGREES 
Temperature differentials of between 2° and 15°C are available with 

Homelec Thermostatic Controls 
Stem Type 
7 in. and 11 in. Stem 
Temperature ranges up to 80°C 
with or without over temp. limiter. 

Capillary Type 
Temperature ranges up to 300°C 
16 Amp rated 
Knobs and Bezels available. 

44, 

The widest range at the narrowest prices from: The Thermostat Specialists 

Homelec Products Pty. Ltd. 1073 Victoria Road, West Ryde 2114. Tel. (02) 85-2922 
Also from: Haan Australia, Tel. (03) 82-4582 and Email Grimwood and their distributors (all states) 

116 - ETI May 1984 



BARGAINS...BARGAINS...BARGAINS...BARGAINS 

UNIVERSAL 
TEST LEAD KITS 
P10190 Lead Set... $3.95 

i% DOUBLE POWER POINT 

1-9 10+ P18030 
$6.95 $5.95 

DON'T FORGET TO CHECK 
OUR STORE SPECIALS 

MN3001 
(SCOOP PURCHASE FOR OUR KITS) 

NORMALLY $19.95 

THIS MONTH 
BUCKET BRIGADE IC'S 
SAVE, SAVE, SAVE, 
EX1 IC EXTRACTOR 

1-9 10+ 
$12.95 $ 10.95 

DON'T DAMAGE YOUR IC'S WHEN YOU 
HAVE TO PULL THEM OUT. 1-9 10+ 

$1.20 .95 

2K OHM MULTIMETER 
11 RANGES POCKET SIZE 

SPECIFICATIONS 
11 RANGES 
DC VOLTAGE: 0-10-50-250-1000 volts 

2000 ohms/volt 
AC VOLTAGE: 0-10-50-250-1000 volts 

2000 ohms/volt 
DECIBELS: -10 TO +22dB in tour ranges 
OHMETER: 0-10 k/ohms, 0-1 megaohms 
DC CURRENT: 1-100mA 
NORMALLY $14.95 
THIS MONTH $9.95 

BUTTON CELL 
FREE CHART ON WHAT THEY FIT. CHARGE 
YOUR FRIENDS $4.00 TO FIT THEM INCLUD- 
ING THE BATTERY FOR FIVE MINUTES WORK. 

1-9 10+ 
SG13/G13 1.50 1.00 
SG12/12 1.20 .80 
SG10/G10 
SG3/G3 
AG13/LR44 

1.20 
1.20 
1.00 

.80 

.80 

.75 ( r- 
AG12/LR43 .75 .60 
HI WATT BATTERIES 

WE JUST LANDED A TONNE OF THESE LITTLE 
"HEART" STARTERS TO CHEAP THAT YOU 
CAN THROW THEM AWAY AFTER USING THEM 
ONCE IF YOU WANT TO. 

AA 
C 

D 

9V 

1-9 10+ 
15c 10c 
20c 15d 
25c 20c 
40c 30c 

SOLDER CENTRONICS PLUGS . ' 
(UNREAL PRICE. BUT 
ABSOLUTE TOP QUALITY) 

1-9 10-99 100+ 
$6.95 $5.95 $4.95 

NORMALLY $14.95. (OUR OPPOSITION 
CHARGE UP TO $19.95. ARE YOU PAYING 
TOO MUCH FOR OTHER PRODUCTS FROM 
THEM AS WELL.) 

\,4000 

WE WILL GIVE YOU 
THE BEST DEAL ON 

COMMODORE COMPUTERS 
PLEASE RING BERNEICE 

FOR THE BEST PRICE 
POSSIBLE ON 

(03) 489-8866 

ELECTRET MIC INSERTS .... 
WITH PINS FOR EASY 
BOARD INSERTION 

1-9 10-99 100+ 
$1.25 $1.10 $1.00 

DON'T PAY TOO MUCH 
BREADBOARD SPECIALS 

CAT. No. COMP. OUR 
No. HOLES PRICE PRICE 

P11000 100 2.95 $1.50 
P11005 640 8.95 S5.95 
P11009 840 14.85 S10.95 
P11012 1680 27.95 S19.95 
P11015 2420 45.00 S29.95 

rJ 

57*.r. HALF HEIGHT 

;'. ;,.::r ;%e 

T11302 

-y/ n 

5" DRIVE SPECIALISTS 

BARE WITH BOX 
MITSUBISHI - DRIVE + P.S. 
M4851 500K BYTE $329.00 $369.00 
M4853 1M BYTE $359.00 $399.00 
M4854 1.6M BYTE $399.00 $439.00 

MP 5" STANDARD DRIVES 
B51 $0269.00 S299.00 
B52 $349.00 $379.00 
B91 $349.00 $379.00 
B92 $439.00 $459.00 

ALL DRIVE PRICES INCLUDE SALES TAX 
COMPUTER CABLES 

QUARTZ CRYSTAL CLOCK 
MOVEMENT 
- Very compact and reliable 
- Self starting one -second stepping motor has strong 

torque 
- Powered by 1.5V AA battery that lasts for a year 
- Supplied with two sets of hands, one short and one long 
- t 15 second/month accuracy 
- 56mm square, 15mm deep. 
Complete with data sheet. Instructions and wall hanger 
bracket. 
Cat. XC-0100 

T03 HEATSINK 
1-9 10-99 100 

$1.00 90C 75c 

ROD IRVING ELECTRONICS 
425 High St., Northcote, Vic. 48-50 A'Beckett St., Meib., Vic. 
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 RITRONICS WHOLESALE 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 

$9.95 
$9.50 
$9.50 

NATIONAL CMOS $9.50 
NATIONAL LINEAR APPLICATIONS $14.50 

CHASIS PUNCH SET 
(WE KNOCK A HOLE IN THE 

OPPOSITION'S PRICES 
ON THIS ONE' 516.95 

JOYSTICKS 

(AS USED IN YOUR STANDARD COIN OPER- 
ATED MACHINE'S. THESE SHOULD GIVE 
YEARS' OF SERVICE AS USED BY THE PRO- 

FESSIONAL OPERATORS.) 
1-9 10+ 

2 WAY (2 MICROSWITCHES) 21-50 18-50 
4 WAY (4 MICROSWITCHES) 23-50 19-50 

DIP SWITCHES4 WAY $1.00 
8 WAY $1.50 

AA NICADS 1-9 10-99 100+ 
1-75 1-60 1-50 

NORMALLY $2.50 EACH 

UNIVERSAL 
SOLDERING 
IRON STAND 

1-9 10+ 
$4.95 $3.95 

DATA BOOKS, DATA BOOKS 
YOU WILL NEED THESE FOR SCHOOL 

FAIRCHILD CMOS $9.95 
NATIONAL LOGIC TTL 
NATIONAL LINEAR I 

NATIONAL LINEAR II 

BARGAIN HUNTERS CORNER 
(GET YOUR BIG GAME HERE) 

THE STING DISK FOR MICROBEEtm 50 only in 
stock WAS $395.00 NOW $195.00. GET IN 

QUICK. 

5 CP-80 RIBBONS FOR $49.50 (HOW DO WE 
DO IT?) - 
NEON TEST SCREWDRIVER "11 

WE HAVE ZAPPED THE PRICE TO 75 CENTS 

OUR NEW RANGE OF OSCILLOSCOPES 
is in stock 

15 MHz AC -DC PORTABLE $695.00 Including Tax 
20MHz Dual Track $495.00 Including Tax 
45MHz Dual Track S995.00 Including Tax 
Probes are extra at S29.50 each 

BUY IN LOTS OF 10 AND SAVE 
PIC A PAK SPECIALS 

10 2SJ49 for $49.00 10 74C926 for $59.00 
10 2SK134 for $49.00 10 2732 for $49.00 
10 2N3055 for $7.50 10 2764 for $79.00 
10 BUX80 for $39.00 10 74LS245 $12.00 
10 BD139 for $3.90 10 4164 for $69.00 
10 BD140 for $3.90 10 7400 for $2.90 
10 RED LEDS 5mm .90 10 H1044 DELUXE 
10 GREEN LEDS $1.40 METAL CASES for $49.50 

LINE FILTERS 3 AMP 240 VAC. s c 
511.95 IIl 

JUST ARRIVED 
NEW DIGITAL MULTIMETER 

PUSH 
BUTTON 

CONTROLS p _ 

BUT UNDER 
$60.00 

Minimum P & P $3.00. Errors & omissionsxcepted. 
Please address tax exempt, school, wholesale and dealer enquiries 

WOW!!! 
10 AMP 

1-9 10+ 
59-95 52.50 

1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 
Telex AA 38897 



FAIR MATE SW/AM/FM 
RECEIVER A FAIR 
PERFORMER 

he Fair Mate AR -150 multiband receiver, just released by 

T Dick Smith Electronics at $119 retail, has proved a better 
than fair performer in the short trials we ran on it over 

the past few weeks here at ETI. 
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The quarterly magazine for 
the VHF/UHF enthusiast. The 
Autumn 1984 issue is packed 
with articles around the 
theme of "Antennas and 
Propagation". All good solid, 
practical stuff - from a novel 
do-it-yourself tower to the art 
of auroral scatter, from anten- 
nas for 432 MHz to a consid- 
eration of coax; plus much 
more. The miserly sum of 
$3.50 plus 90 cents post and 
handling will secure the 
Autumn issue for you. Send 
to: Teknidata, P.O. Box 844, 
North Sydney NSW 2060. 
Subscription details will be 
despatched to you. Winter 
issue (June -July) theme: 
VHF/UHF Components and 

Construction. 

The AR -150 covers nine 
bands in all - the AM broadcast 
band from 530-1650 kHz, the 
FM broadcast band from 88- 
108 MHz and seven shortwave 
bands: 5.90-6.25 MHz (49 m), 
7.0-7.4 MHz (41 m), 9.45- 
9.85 MHz (31 m), 11.7-12.0 
MHz (25 m), 15.1-15.45 MI-Iz 
(19 m), 17.65-17.95 MHz (16 m) 
and 21.45-21.75 MHz. 

This compact, portable 
receiver measures a mere 
180 mm wide by 135 mm high by 
33 mm deep and weighs just 
over half a kilogram. Apart from 
the main tuning control, the AR - 
150 is provided with a shortwave 
band selector, an FM/SW/MW 
band selector, tone control 
switch (high -cut type), a volume 
control and an on/off switch. A 
tuning LED is provided to indi- 
cate when you're correctly tuned 
to a station, provided it's a 
reasonable signal strength. 

A short, fold -away whip 
antenna is included, along with 
an external antenna connection 
enabling a long wire or other 
antenna to be used to improve 
shortwave reception. 

The AR -150 may be powered 
internally from four AA cells, or 
externally via a dc input jack 
(requires 6 V nominal). The 
70 mm diameter internal 
speaker does a fair job for the 
.500 mW audio output, but you 

can plug in an earphone if you 
wish, for personal listening. 

On the air it gave a good 
account of itself. Using the whip 
antenna, it readily pulled in the 
stronger shortwave stations and 
quite a few of the less powerful 
Pacific area broadcasters too. 
On an external antenna, it really 
pulls those signals in! The 
double -conversion design (10.7 
MHz 1st IF, 455 kHz 2nd IF) 
obviated any "double -spotting" 
of stations from the image 
frequency response. 

The bandspread tuning on 
shortwave made tuning a pleas- 
ure and the selectivity seemed 
adequate to sort out most sta- 
tions in the crowded bands, even 
the weak ones between the 'rock 
crushers'. 

Dynamic range seems ade- 
quate, provided you don't put 
too long an external antenna on 
it or use the receiver in a location 
near to local broadcast stations. 
Some crossmodulation can be 
experienced under such circum- 
stances. 

The stability seemed quite 
adequate for shortwave recep- 
tion, although the receiver 
tended to drift a little in the first 
20 minutes or so after turn -on. 

The dial is marked every 
50 kHz on the SW bands, mak- 
ing the search for stations rea- 
sonably easy, but you could not 
expect to reset the dial to a 
particular spot with any expecta- 
tion of success. Operation on the 
AM and FM broadcast bands 
was as good as you'd expect from 
most transistor portables. 

Overall, the Fairmate AR -150 
is a better than fair performer 
and, at the price, would be an 
excellent buy for any beginner to 
the shortwave listening game or 
as a 'casual' or portable receiver 
for the old -hand SWL. Contact 
your nearest Dick Smith Elec- 
tronics store for further details 
or an over-the-counter 
demonstration. 

HAMS 
IN SPACE 
A meeting was held in Hous- 

ton Texas, on 9th March, to 
evaluate the future of amateur 
radio in space flight. Present at 
the meeting were Dr Owen Gar- 
riott, who flew on STS9 last 
December, and Tony Englund, 
who will fly in November '84. 

England wants to add a 10 
metre transceiver to the flight - 
proven two metre rig, in the 
hope that this will give almost 
world-wide communications 
from any point in the orbit. 

Other changes being sug- 
gested include an automatic sta- 
tion to allow SWL reports, or 
possibly a completely automated 
facility capable of two-way 
QSOs. 

Signal strengths may be 
improved if NASA grants per- 
mission to install external aerials 
on the shuttle. 

After flight 51B in November 
this year, amateurs will have to 
wait until 51F in March '85, 
when it is hoped at least one of 
the astronauts will hold an ama- 
teur licence. 

NEW 
SATELLITE 
LAUNCH 

The US Military launched a 

new satellite for the UK Uni- 
versity of Surry on March 1st. 

The satellite, UoSAT 2, was 
part of a package that flew with 
the fourth Landsat flight, Land - 
sat D. It was placed in polar 
orbit, 480 km up. 

Early in the flight troubles 
developed with its two metre 
beacon caused, it is believed, by 
low output levels from an oscil- 
lator. The oscillator itself failed 
due to low temperature and on- 
board current limiting. 

Controllers are hopeful that 
by turning the oscillator off and 
then on again they can over- 
come the problem. 

UoSAT 2 can be heard on 
three frequencies at the 
moment: 145.08 MHz, 
435.025 MHz and 2401.5 MHz. 
The two metre beacon has been 
reported by several terrestrial 
stations, but its level is very low. 
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VIC-20 RTTY 
VIC-20 users may be inter- 
ested in some public domain 

software for sending and receiv- 
ing RTTY. 

If you have the 8K expansion 
write to: Don Shollenberger, 707 
Park St, Bloomsburg, PA 17815, 
USA, enclosing a sturdy mailer 
type SASE, and US$3.40. 

'MR 
EDDYSTONE' 
HAS DIED 

eaders with a sense of his- 
tory may be interested to 

learn that a link has been sev- 
ered with one of the pioneers of 
radio. 

George Stratton Laughton 
died recently in England. He 
was one of the people who set 
up the Laughton Group in the 
early 1920s. 

Among other things, the 
Laughton Group ran Eddystone. 
Radio, famous for half a century 
as one of the most innovative 
builders of radio sets about. 

The company was taken over 
in 1980 by Marconi, and the 
name still adorns that group's 
top line VHF/UHF receivers. 

Communications NEWS 
ELECTRONICS TOUR OF JAPAN 

AUL Rodenhuis VK2AHB, 
author of 'OSO JA Now', 

will lead a tour of Japan from 
September 22nd to October 6th, 
1984. Paul speaks, reads and 
writes Japanese and has been a 
student of the country and its 
culture for more than ten years. 
He has often visited Japan and is 
well qualified to introduce you 
to this fascinating country and 
its people. 

Paul will be assisted by Mrs 
Etsuko Howard, wife of Keith 
VK2AKX, who will join the 
tour to assist in the sightseeing 

and to help the ladies with their 
shopping. Etsuko is a Japanese 
National and has been a resident 
in Australia for ten years. 

Tour highlights will include 
the Japan Electronics Show and 
Audio Fair in Tokyo, factory 
tours of manufacturers of con- 
sumer electronics, sightseeing in 
Kyoto, Hiroshima and Tokyo, 
Tokyo Disneyland and shopping 
for radios and electronic parts in 
Akihabara, the famous 'elec- 
tronic city' in Tokyo. 

Free time has been allocated 
in Kyoto, Hiroshima and Tokyo 

so you can make arrangements 
for an eyeball OSO with your 
JA friends. 

The approximate cost of 
$1390 includes airfare, internal 
rail travel and accommodation 
on a twin share basis. Meals are 
not included, but Paul and Et- 
suko will introduce you to a 
wide variety of tasty, inexpen- 
sive dishes. 

For more details of the tour 
contact Travelaw, 7th floor, 130 
Phillip St, Sydney NSW 2000. 
(02) 233-8442. 

NEW RECEIVERS FROM NATIONAL 

ational has just announced 
the release of their RF300 

and RF B600 portable com- 
munications receivers. 

Both have been designed to 
optimize tuning into low - 
strength stations under the most 
difficult conditions, they claim. 

The model RF 300 is a double - 
conversion design to improve 
image frequency rejection and 
to improve selectivity and recep- 
tion stability. 

It also has a fast tuning selec- 
tor that moves in 10 kHz steps ín 
AM and 100 kHz steps in FM 
reception modes. 

The RF B600 model uses 
microprocessors to synthesise 
the exact frequencies and inc- 
ludes a memory enabling you to 

RF-B600 

II 

Man 

.__4' . 
RF-300 

'store' the frequencies of up to 
nine stations. 

It can also be used in a con- 
ventional rotary tuning mode, or 
in a scanning mode,where it will 
scan the nine preset frequencies 
in turn. 

More. information is obtain- 
able from National Panasonic, 
95-99 Epping Rd, North Ryde 
2113 NSW. (02)887-5315. 

SITUATION VACANT 
Electronics Technician. 

Competent in Video - T.V. - Audio - Communication 
equipment. Office equip- 
ment an advahtage. 
Located in Central Territory. 
Excellent salary. Contact 

Manager (089) 62-2707 

4 + 1000W MUSICHASER 

WRITE OR CALL FOR 
FURTHER INFORMATION 

ON OUR EXTENSIVE RANGE 
OF SOUND AND LIGHTING EQUIPMENT 

$225.00 POST FREE 
ANYWHERE IN 
AUSTRALIA 

* SENSITIVITY CONTROL * ZERO VOLTAGE TRIGGERING * DRIVES NORMAL x INDUCTIVE LOADS * 3 CHASE MODES 
* 12 MONTHS WARRANTY 
a.11PRt 

DISCO SOUND AND LIGHTING SPECIALISTS 
63 HARDGRAVE ROAD, WEST END. 4101 

POSTAL ADDRESS: P.O. BOX 377, WEST END. QLD. 4101 
PHONE: 107) 444971 

jiiJc LiGIIT RNa Soarip 
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FERGUSON 
TRANSFORMERS 

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS 

P19/SVA 57 95 P124/SVA 57.95 P118/12VA 510 50 

P112 5VA 5795 P130/500 5795 7124/120ÁS1050 
P115'5VA 5795 P140/5VA 5795 P130/1290 51050 
PL18/5VA 57 95 P1161/54510.50 

LOW PROFILE CHASSIS MOUNTING TRANSFORMERS 

PL 12 209A 51475 7111/6090 519 50 131.24/40VÁ 51650 
Pl I 5.2090 514 75 PL 15/6090 519 50 P130/40VA S I6 50 

P118 20VA 514 75 PU8/60VA 521 50 P140/409A 516 50 

P124 200A 514 75 P124/6090 521 50 P130.9/409A 
P130/201/A 514 75 P112/40911 516 50 523.50 
7140/2090 514 75 7115/4000 516 50 P130/6090 521.50 
711 5.18'20/0 P118/400A 516 50 P130.9/609A 

523 50 525.50 

CONVENTIONAL CHASSIS MOUNTING TRANSFORMERS 

PF3577 S33 90 PF3993 

Pí3783 579 50 PF4244 
Pf3787 521 50 PF4354 
Pí3788 543 50 P1/361/1 

523 90 144362 
546 50 Pí4363 
549 50 744405 
549.50 

557 90 

557 90 

544 50 

BELL TRANSFORMERS 

P14301000 515 50 P788/1000 515.50 PP811/500 515.50 

AUDIO TRANSFORMERS 

M1552 S28 50 OP590 546 50 07592 536.90 

D.C. POWER SUPPLIES 

PPA3DC 512 90 PPA6DC 512.90 PPA9DC 512.90 
PPA4 SOC 51290 PPA7.50C 512.90 

BUILD YOUR OWN 
SPEAKERS WITH PHILIPS 

Part No. 
ADO 1610 T8 
ADO 2160 SO8 
AD70601 W8/620 
AD 12250 W8 

Price 
$16.95 
$49.50 
$28.50 
$83.00 

P.C. EDGE CONNECTORS 

S100 4001 plated wire wrap 
' S100 solder tad 

D2 Motorola bus 
43 86 solder tail 
43 86 gold plated wore wrap 

S6.90 

S5.90 

$8.50 
$11.50 

10 TURN POTENTIOMETERS 
Sun k reastdn, 1 y.dws 
SOR 1008 100R 
SIIOR le lK 5K 
10K 1OK SOK 
1004 

Stn, toil emu udnl 534 , shall 
Pr..e 1 9 
10 rndy he coned 

$9.50 
$8.50 

DIP. PLUGS 
Ideal for use with flat 
ribbon cable or to 
mount components on 
14mí151 50 
Il ¡of` $1 90 

24 pin $2 90 
40 pins 55 

POWER TRANSFORMERS 
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS 

Good regulation electrostatic shield 

RI 810 
8V 81 10A x 15V a7 1 A $39.50 r RI R20 8V Ki 20A 15V 1. 1 A 

15V Of 3A $54.50 

20 TURN 

CERMET 
TRIM POT 

1130p 
Í009.1:18.' 

1 

SPECTROL 43P 

ACTUAL SIZE 
STOCK RESISTANCE VALUES, 

1 OR 20R SOR 100R 200R 50oR..1 K. 

2K 5K 101 20K 50K 100K 200K. 
500K 1M. ZM 

1-9 10-99 100+ 
51.40 51.30 51.00 

Values may be mixed. 

Hexadecimal Keypad 
$42.50 

19 key pad m 
eludes 1 10 keys 
ABCDEF and 2 

optional keys and 
a shill key 

Ideal for dream 
project 

MULTIDIALS :. 
Dials to awl 10 T Pots I 

Model 21 1 8" ilia 
Model 16 9" dia 
Model 18 I" a 1 75' dia 

$24.50 
$19.50 
$27.50 

jITRON DIGITAL MULTIMETERS 

i. 9 9 9 

. 'al 

016010 specifications 

1-4 r 5+ 
$57.501 $55.00 

6117040 specifications 

1-4 5+ 
$87.50 $83.50 

28 Ranges 
Push Button Operation 
Auto Polarity 
Low Battery Indicator 
Full Overload Protection 
Finger Guards on Probes and 
Shrouded Plugs for Safety 
Accuracy: 1 year 18°C to 28°C 
(+ % of reading + No. of 
Digits) 200 hour battery life 

tt . of Ix 

J.+ .. 
. I C V+ It[ a 

r 
Iw d n /.1 
f r T .n -Irsn us.ynt 15.5,á;11t ,r 

aJ r -WS 
rh-s--n 1sr -q -4 ts.írs' - 

----fra-T-6t- °`r- 
C x C 

-6-0-1.,- 

--ir-i- It1 Il.1iTT--/rf OM.' M 'oh, 
-a -. .. ' 
`R v -'iT.T- ' 

Y s.-sT an. : 

---T s.s. . . 

TEXTOOL 

ff 

ZIP DIP 11 SOCKETS 1/ 

16 Pin Zip' Dip 1 1 51 1.50 
24 Pin Zip' Dip 1 1 12 50 
40 Pin Zip Dip 1 1 1 7.50 

1'11 In.,rte.r, 

DIP SWITCHES SPST 
P N 

5n3 
SI)4 
S05 
SO(1 
SD 
SOR 
Sn9 
SD 10 

N.. of Swm h.. 

4 

6 

8 
9 

10 

DIP SWITCHES SPST 

Price 
5'1 60 

1 70 
1 90 
2 30 
2 40 
7 50 
2 70 
3 00 

PART NO. 
DE 9P 
DE 9S 
DE 9C 
DA 15P 
DA 15S 
DA 15C 
DB 25P 
DB 25S 
DB 25C 
DB 25C2B 
DB 25C2G 
DC 37P 
DC 37S 
DC 37C 
DH S 

E Please debit my Bankcard. 
ó é Bankcard No. 

Expiry Date In Name 

=1 Signature 

RS232 8 "D" TYPE CONNECTORS 

DESCRIPTION 
9 PIN MALE 
9 PIN FEMALE 
9 PIN COVER 
13 PIN MALE 
15 PIN FEMALE 
15 PIN COVER 
25 PIN MALE 
25 PIN FEMALE 
1 pc Grey Hood 
2 pc Black Hood 
2 pc Grey Hood 
37 PIN MALE 
37 PIN FEMALE 
37 PIN COVER 
Hardware Set (2 Pairs) 

;t':1.1? 
1......::i 

1-9 
,soscs1.0. $1.75 

tMls M° 2.25 
2.55 
1.10 
2.25 
1.15 
2.95 
3.45 
1.20 
1.40 
1.35 
3.95 
5.45 
2.45 
1.05 

10-25 
$1.60 

2.10 
2.45 
1.05 
2.10 
1.05 
2.80 
3.30 
1.10 
1.35 
1,25' 
75 
4.95 
2.25 
0.95 

cermet single 
TURN TRIM POT 

Spectrol model 63P 
ACTUAL SIZE 

STOCK VALUES 
I OR 2011 SOR 100R. 200R 500R. 1K. 
2K 5K 10K 20K 50K 200K 500K 

M 2M 

1 9 
10 99 
loo 

51.20 
$1.00 
$0.90 

Values may be mixed. 

HEATH'I$.t:: 
High Thermal Capacity Black Anodised 

100- 500 
14 5-9 10.49 50-99 499 9kr 

L L L 1 L 1 

HS1 -38mm 
185 175 150 1351, 100 

1152 -75mm 
300 290 250 200 /200 

9953 -150mm 
5 80 5 40 4 90 380 .290 

HS4 -225mm 
810 760 710 590 450 

H55 -300mm 
8 90 8 40 7 90 6 50 4 90 

Unanodised 
HSI1 - 38mm 

I40 120 I00 090 080 070 
11512 - 75mm 

2 50 220 1 90 160 1 25 1 20 
H513 - 150mm 

490 450 400 320 245 240 

0 90 

1 50 

2 70 

4 30 

4 60 

BLANK 
CASSETTES 
T. D. K. 
TDK ADC60 
TDK DC60 
TDK ODC60 
TDK SAC60 
TDK SAXC60 
TDK DC90 
TDK ADC 90 
TDK SAC90 
TOK ODC90 
TDK SAXC90 
TOK DC120 
TDK ADC120 

1 for 53.99 
1 for 52.30 
1 for 53.85 
1 for 53.85 
1for 56.30 
1 for $2.60 
1 for 53.85 
1 for 54.65 
1 for 55.20 
1 for $5.99 
1 for 54.99 
1 for 55.99 

10 for 528.60 
10 for S19.99 
10 for $34.10 
10 for 534.10 
10 for $50.60 
10 for 522.10 
10 for 533.00 
10 for 542.90 
10 for 559.50 
10 for $59.99 
10 for 540.70 
10 for 553.00 

Post & Pack $2.50 small kits, heavier kits add extra postage. 
Prices subject to change without notice. Send 60c and SAE for free price list and 
inclusion on all future mailing lists. ' 

MAIL ORDERS: PO Box 235, Northcote, Vic 3070. (03) 481 1436 D0. 
. Ph:' (03)4898866 ERRORS AND,OMISSIONS EXCEPTED 

ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131 Telex No. 38897 

48-50 A'BECKETT STREET, MELBOURNE (03) 347-9251 



An introduction to RF test 
and measurement 

In a communications system involving a transmitter 
and a receiver, there are a series of fundamental measurements 

and instruments that are used to characterise the 
performance of a system. 

ANY COMMUNICATIONS system is 
called upon to operate in a predictable way 
under given circumstances. The parameters 
of a communications path between two 
points, whether they be on the Earth's sur- 
face or between a spacecraft and Earth or 
even between spacecraft, can be deter- 
mined beforehand from electromagnetic 
and communications theory. Thus, the 
fundamental characteristics of a communi- 
cations system, the transmitter and receiver 
(often including the antenna), to meet the 
requirements of those parameters can be set 
down. 

In designing or testing transmitters and 
receivers, certain instruments, or tools if 
you like, are necessary to determine the 
characteristics of the system. But, before 
going onto the necessary tools, let's exam- 
ine the fundamental characteristics of trans- 
mitters and receivers we need to know. 

RECEIVER 
CHARACTERISTICS 

The first thing you need to know about a 
receiver is its sensitivity. That is, what is the 
lowest level signal the receiver will detect 
and demodulate for a useful output. The 
sensitivity of a receiver is usually expressed 
as so many microvolts for a given signal- 
plus-noise/noise ratio (in decibels), or as a 

Roger Harrison 

SINAD which is the signal-plus-noise-and- 
distortion/noise ratio. The latter is the more 
widely used. From this you can see that 
noise plays an important part in a communi- 
cations system. Noise is the limiting factor 
in reception. For all but very specialised 
detection techniques, a signal must be 
above the noise to be detected. The ratio of 
the signal compared to the noise is simply 
called the signal-to-noise ratio. It is usually 
expressed in decibels. 

Noise 
Noise is classified into two general forms: 
random and non-random. (How perspica- 
cious!). An unwanted signal that interferes 
with the wanted signal is classed as non- 
random noise. It may be gererated by a veh- 
icle ignition system or a transmission 
'overlapping' the channel to which you are 
tuned. Such interfering signals may be 
reduced or eliminated by techniques aimed 
at directly filtering or otherwise suppressing 
their detection. 

Random noise is generated both inside a 
receiver and from external sources. Below 
about 25 MHz, galactic, atmospheric and 
man-made noise arriving at the receiver 
antenna is usually much greater than any 
noise generated inside the receiver cir- 
cuitry. You'll observe this phenomena 
whenever you connect an external antenna 
to a shortwave receiver. Thus, reception 
below 25 MHz is ultimately limited by 

external noise, not the receiver. 
Above 50-100 MHz, atmospheric and 

man-made noise decreases dramatically and 
the noise generated internally by a receiver 
becomes the limiting factor. This sort of 
.ioise is generated by the movement of elec- 
trons in any substance - resistors, transis- 
tors etc - that is operating at a temperature 
above absolute zero (-273°C or zero Kel- 
vin). The electrons, moving generally in a 
random fashion. collide with the relatively 
immobile ions that make the bulk of the 
material. This won't produce a net current 
in any direction, but a series of random pul- 
ses of randomly varying amplitude. As the 
pulses are random, they produce a broad 
frequency spectrum and, as temperature 
increases, so does the noise power 
generated. 

The noise power produced is related to 
the absolute temperature and the band- 
width of the system. Like this: 

P. = K.T.B. 

where P. is the noise power produced 
K is Boltzmann's constant (1.374 x 
10-23 joule/Kelvin) 
T is absolute temperature in Kelvin 
B is the system bandwidth in Hertz 

You can see that the noise power is directly 
related to temperature and at 0 K, the noise 
power will be zero. 
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Electronic devices such as valves, transis- 
tors, FETs etc, exhibit noise temperatures 
above their ambient temperature. That is, if 
you measure the noise they generate, using 
the above equation you'll find the tempera- 
ture (T) comes out above ambient (which is 

usually around 270 K average). This noise 
will limit the ability of a device to respond 
to signals below the level of its internally 
generated noise. Terms such as noise tem- 
perature, noise factor and noise figure are 

used to characterise such device noise. The 
figures are given in terms of temperature 
(K), a ratio or in decibels, respectively. 

The first stages of a receiver, the 'front 
end', are the most important in establishing 
the noise figure of a receiving system. 
Mathematically, it's like this: 

fZ- 1 f3- 1 

F=f,+ + 
G, GIG, 

f-1 
+ 

G...G2, 

where F,, is noise factor of the nth stage 
Or, is gain of the nth stage 

f2, f3 are noise factors 
of stages 1,2,3 
G,, G2 are gains of stages 1,2 

It's obvious from this that the first stage 
largely determines the noise figure and, if 
the gain of this and succeeding stages is 

greater than tine, the denominator 'f each 
term becomes greater, making successive 
terms smaller and smaller. Thus, little noise 
is contributed by stages beyond the first and 
second. 

Dynamic range 
Now it's not much use having a very sensi- 

tive receiver that can't also handle strong 
signals, both inside and outside the channel 
of interest, without collapsing. This ability 
to handle strong signals along with the weak 
is known as dynamic range. 

The term refers specifically to the ampli- 
tude levels of multiple signals that can be 

accommodated during receptin. It is gen- 

erally expressed as a ratio, given in decibels. 
Put simply, dynamic range is the decibel dif- 
ference between the largest tolerable input. 
signal (that doesn't cause audible distortion 
products) and the minimum detectable sig- 
nal (ultimate sensitivity). 

A receiver system with poor dynamic 
range will cause lots of problems when con- 
fronted with strong signals within the front 
end passband. The worst is crossmodula- 
tion. This occurs when a strong off -channel 
signal actually modulates the signal of inter- 
est. Once it occurs, there's nothing you can 

do! Poor dynamic range also leads to desen- 
sitisation; a strong off -channel signal will 
reduce the receiver's sensitivity. Spurious 
signals may be generated in the receiver's 
mixer(s) by strong out -of -band signals, gen- 
erally referred to as intermodulation distor- 
tion (IMD) products. 
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Signal generator. This run-of-the-mill signal generator, the Hewlett-Packard 68548, provides all the funda- 

mental features required of a modern unit. It covers 10-520 MHz and +13 dBm to -130 dBm and can be 

either infernally or externally AM or FM modulated. 

TRANSMITTERS 

It should be obvious that the first character- 
istic you need to know about a transmitter is 

its power output. There are a number of 
ways of expressing power output, depend- 
ing on the modulation system employed. 
For example, the carrier power of an ampli- 
tude modulated transmitter will be quite 
different to the actual peak power gener- 
ated at peak modulation, but they are the 
same in an FM transmitter. Some modula- 
tion systems will have quite different peak 
and average power levels. A pulse system 
with a large mark -to -space ratio will have 
quite a low average power but an enormous 
peak power. 

Clearly, the next characteristic you need 
to know about is modulation. This must be 

expressed in a manner appropriate to the 
modulation system employed. With ampli- 
tude modulated (AM) systems it is the per- 
centage modulation, with FM systems it is 

the peak deviation, usually expressed as so 

many kilohertz, referred to the carrier fre- 
quency. Linearity of the modulation system 
is important as you don't want unacceptable 
distortion introduced. 

The frequency of a transmitter's carrier, 
and its frequency stability, are important 
parameters. After all, you want the trans- 
mitter to be an accurately known frequency 
for, if it's not there, you're unlikely to 
receiver it! It is especially important with 
systems which rely on synchronous detec- 
tion or carrier re-insertion (such as single- 
sideband or independent sideband 
systems). 

So that other spectrum users can enjoy 
trouble -free operation, a transmitter needs 
to keep spurious emissions to an accept- 
able level. Usually spurious outputs are 
quoted as a ratio compared to the full car- 
rier amplitude, expressed in decibels. 

These parameters don't describe every 
characteristic of a transmitter or receiver, 
but they are the basic ones. 

TOOLS 

The signal generator 
A signal generator is used to determine 
the sensitivity of a receiver. Two are used 
to determine the dynamic range. Funda-. 
mentally, a signal generator comprises a 

variable oscillator, which can be accurately 
set to any wanted frequency over a wide 
frequency range, an attenuator, used to set 
the amplitude of the oscillator's output to 
an accurately known level, and a modula- 
tor which can modulate the oscillator's 
output - usually providing both fre- 
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The National VP -5512A Pana Scope. 

1 

VP -5512A 

We increased the range to 100MHz, 
the channels to 4 and the trace to 8, 

but you'd never know it from the price. 
A Scope that does more and tells more 
Here, for the bottom liner, is a scope that really performs! You get your 
100MHz with an alternate sweep function in a compact package. You get 
a 4 -channel, 8 -trace format so that a large number of signals can be 
simultaneously observed with ease. And you not only watch 4 different 
kinds of waveforms at the same time but you also get measurements of 
phase differences in signals and their timing. 
Features galore in a unit you can trust 
And that's not all. Listen to these outstanding features: an Auto -Fix Circuit 
for easy triggering, a National exclusive; bright, clear waveforms on an 
advanced domed -mesh CRT, a National speciality; 2mV/DIV sensitivity; 2 

nSec/DIV maximum sweep rate; ±2% time axis accuracy: a TV sync 
separation circuit for video signals; variable hold -off function for trigger 
stabilization, alternate triggering; drift compensation; and more. 
Ideal for lab, line or field service 
You also get that world renowned National reliability in every National 
oscilloscope. We have, for example, reduced parts by one -quarter, which 
means, of course, less wiring and less failures. We have installed glass 
epoxy circuit boards which have far greater resistance to shock and heat 
There is also a 15,000 -hour MTBF (Mean Time Between Failures) rate, 
certainly one of the finest in the industry. 
So the next time you're looking for a reliable scope that's been fully 
upgraded in range, channels and trace-everything, in fact, except 
price-remember the VP -5512A Pana Scope. From National. 

SCIENTIFIC DEVICES AUSTRALIA 
7 

PTY. LTD. 
2JACKS ROAD, STH OAKLEIGH 3167. PHONE: 5793622 
31 HALSEY ROAD, ELIZABETH EAST, S.A. 5112. PHONE: 255 6575 

..¡ 35 37 HUME ST., CROWS NEST., N.S.W. 2065 PHONE: 43.5015 

,M. 

VP -5234A 
DC -40M Hz. 

15,000 hours MTBF. 
Triggering waveform 
on CH 3 
Auto -Fix and Hold -Off 
control 
Delayed sweep. 

Alternate triggering 
function 
TV sync separation 
circuit. 

E 

he *I* a ~C12r 
. i 

VP -5256A 
DC -6O M Hz 

15.000 hours MTBF 
Alternate sweep 
function 

Auto -Fix and Hold -Off 
control ' 

Alternate triggering 
function. 

Triggering waveform 
on CH 3. 

Domed -mesh CRT with 
illuminated internal 
graticules 

National 
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$46500TAX 
FREE 

Price Breakthrough 
The Neotronics Model 0S620 is 
a powerful 20MHz dual trace 
oscilloscope with performance 
and featúres normally found on 
scopes costing $200-$500 more. 
We sell at lower profit margins 
and import directly from the 
manufacturer. You reap the 
benefit!! 
Compare the Features 
The Neotronics 0S620 is a 
precision measuring instrument. 
The tube is 150mm flat screen/ 
internal graticule type with 2kV 
acceleration potential. The 
bandwidth is a full 20MHz on 
both channels. Others offer 
round faced tubes, plastic 
graticules, less bandwidth, yet 
cost more! Intensity modulation 
is built in. By importing directly 
we offer you the best value on 
the Australian market. 

536 u 

INC. 
TAX 

80 
Built-in component 
tester 
The component tester allows you 
to make full use of the 0S620. 
With no additional test gear, you 
can check resistors, capacitors 
and zener diodes as well as 
trouble shoot solid state circuits. 
Testing signals are available via 
the COMP. TEST terminals. 

- 
L".. t "r. 

NT EN SIT Y 
FOCUS 

// \ SWEEP TIME'DIV 
E VARI 

TRIG LEVEL IPULL AUTO, 
POSITION IPUIL SM MAGI 

TRIO SLOPE 
TRIG EIL TER SELECTOR 

TRIG SOURCE SELECTOR 
CH A POSITION 

CH B POSITION (PULL INVERT, 
ERT TRIG INPUT 

MODE SELECTOR 

CH B VOLTS DIV - CH B VOLTS Div YAW --_ CH B COUPLING SELECTOR 
cm 

COUPON: 
OR E INPUT / COMPONENT TESTER 

,C CH -A VOLTS Div VARI 
CH -A VOLTS Div 

CH A COUPLING SELECTOR 
CN-A OR v INPUT 
TRACE ROTATOR 

POWER SW 
POWER INDICATOR / 

Probes 
included 
in price. 

GROUND 
COMPONENT TESTER TERMINAL 

.14 

Probes ó included 
Most users will need a set of 
probes. These are sold as very 
expensive 'extras' with some 
other brands - often costing over 
$60.00 a pair (we think this is a 
bit like selling a car and then 
saying it's extra for the tyres!). 
The Neotronics 0S620 comes 
complete with a pair of high 
quality probes. 

Check these specs 
Vertical sensitivity: 5 mV/div to 10 V/div. 11 ranges 
Operating modes: ch-A, ch-B, dual, add, invert ch-B. 
Rise time: 17nsec 
Time base speed: 0.5µsec to 0.5s/div. 19 Ranges (plus 5X mag.) 
Trigger source: Int, ch-A, ch-B, line, ext and auto. 
Trigger coupling: AC,.HF reject, TV line and TV frame. 
X -Y operation: Ch -A becomes Y axis, Ch -B becomes X axis. 
Trace rotation on front panel. 

ncotronic 
FOR HIGH TECHNOLOGY ELECTRONICS 

314 Lower Plateau Road, Avalon NSW 
2107 Australia PO Box 289, Newport í.- 
NSW 2106. Phone: (02) 918 8220. 
Telex: AA 70842 

DELIVERED ANYWHERE 
IN AUSTRALIA FOR $7.50 

Prices correct and goods expected in stock at time of going to press. 

BUY DIRECT 

AND SAVE 

Phone on the Hotline 
(02) 918 8220 

Avoid disappointment. Order 
your 0S620 by Bankcard or 
MasterCard on the phone. Just 
call up, reverse the charges and 
we'll take your order. Shipping is 
only $7.50 anywhere in Australia 
- including packing and 
insurance. 
Full 12 month warranty. Your 
0S620 is fully guaranteed for a 
full year.. 



RECEIVER DISTORTION METER 
Set 

SIGNAL GENERATOR ANTENNA AUDIO ea 

1 kHz MODULATING TONE 
INPUT OUTPUT Read 

o o o 
LEVEL FREO NULL 

Figure 1. The standard setup for measuring SINAD performance of a receiver. 

quency and amplitude modulation. 
The simplest generators generally 

feature a mechanical dial for frequency 
adjustment and readout and relatively 
simple attenuators and level setting con- 
trols plus a simple modulator. More 
sophisticated types may include: automatic 
amplitude levelling so that the output 
always remains at a constant level no mat- 
ter where in its range the oscillator is\set; 
digital frequency readout for accurate fre- 
quency setting; automatic frequency cor- 
rection (AFC) to prevent oscillator drift 
(which would produce real problems dur- 
ing the course of a lengthy measurement 
or adjustment); a precision attenuator and 
calibrated modulation facilities with both 
internal modulation signals- and external 
modulation inputs. 

Modern receiving equipment can have 
sensitivities around -130 dBm (near 0.1 
uV). Thus, a good signa generator must 
be able to produce output of this level. 
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ALSO AGENTS FOR THE POPULAR 
RANGE OF CITRONICS PRODUCTS 

It is often necessary to set the frequency 
to within 100 Hz or so, sometimes better, 
so accurate frequency readout is necessary 
or provision to couple a digital frequency 
meter to the oscillator should be available. 

Output attenuators usually provide 
switched steps of 10 dB, from around 
0 dBm (225 mV in 50 ohms), or as much 
as +20 dBm, down to -120 or -130 dBm, 
with levels variable over the range 
between the steps. 

In measuring the sensitivity of a receiv- 
er, the signal generator is modulated with 
a standard frequency signal (usually 
1 kHz) at a standard modulation ratio. 
The least signal generator output level 
then required to produce a standard signal 
+ noise (& distortion)/noise ratio 
(SINAD) gives the receiver sensitivity. 
For AM systems, a 12 dB SINAD ratio is 
almost universally used as this represents 
about the minimum for a usable signal. 

Noise & distortion meters 
In measuring the sensitivity of a receiver, a 
noise and distortion meter is required. This 
is attached to the receiver's output while the 
modulated signal generator is attached to 
the receiver's antenna input. 

The noise and distortion (N & D) meter 
incorporates a meter, a level adjustment (to 
set a reference level) and a 'notch' filter to 
remove the demodulated tone, leaving the 
noise and distortion products present at the 
receiver's output to be measured. 

To measure the SINAD ratio, the 
receiver RF gain is set at maximum and the 
volume control adjusted to deliver the 
receiver's rated audio output power. The 
N & D meter's level control is set so the 
meter needle sits at a reference point on the 
scale and the unit set to read distortion. 
This switches in the ndtch filter which is ad- 
justed to 'null out' the demodulated tone. 
The signal generator output is then adjusted 
to obtain a distortion meter reading 25% 
(12 dB) less than the reference reading. Th'e 
level given by the signal generator's attenu- 
ator (usually in microvolts) is then the "12 
dB SINAD sensitivity" of the receiver. 

Automatic SINAD meters are available 
which provide the I kHz modulation tone 
for the signal generator and automatic null- 
ing of the demodulated tone, reducing the 
amount of knob twiddling necessary. 

Noise generators 
A noise generator is used to determine the 
noise figure or noise factor of a receiver. 
Such a unit consists of a current -controlled 
noise source, which may be a thermionic 
diode - generally useful over the 30 MHz 
to 1 GHz range, or a gas discharge tube, 

- PROGRAMMABLE 
POCKET 

° -i SCANNER 

-MOQWCOAt4- 
SX-150 

--PROFESSIONAL 
POCKET SCANNER 
WITH OVER 45,000 
-CHANNELS & 160 

MEMORIES 

26 
to 

88, 
138 to 176 76 

and 380 
to 

514 
MHZ 

The Microcomm SX-150 represents the latest develop- 
ments in State-of-the-art LSI CMOS technology as 
applied to scanning monitor receivers. It incorporates 
many features, a lot of which are not even found in 
today's larger base scanners. 
For example the SX-150 has 160 memory channels 
which can be programmed in either of two modes. The 
first allows you to manually program the entire 160 

channels. The second mode provides for manual 
programming of the first 40 channels with the top 120 
reserved for use by the SX-150 while in its SEARCH 
mode. It uses these channels to automatically store 
frequencies on which It has found signals during the 
search phase. 
The SX-150 also features a Priority Channel (for that 
important frequency). An LCD display providing 
readout of all receiver functions Including an accurate 
crystal controlled 24 hour clock. 
Supplied complete with rechargeable Nicad batteries, 
charger, and rubber duck antenna, the SX-1501s a must 
for anybody with an Interest in monitoring. 

PRICE $449 
± $12 P&P 

:AUSTRALIAN DISTRIBUTOR 

GFS ELECTRONIC IMPORTS 
j ~soon of GD & JA WHITER PTY. LTD. 

17 McKeon Road, Mitcham, Vic. 3132 
PO Box 97, Mitcham, Vic. 3132 

'Telex: AA 38053 GFS 
Phone: (03) 873 3777 3 Lines 
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Now, more than ever, engineers 
are switching to Beckman digital 

multimeters. 
Introducing the. o 

4 

I.1.3 6 8 

LV 

Y- CAM 
A 

The Beckman HD -100 series meters are indispensible 
tools that have rugged protection from mishaps and adverse 
environments. Wherever you find a dirty, dangerous job, you'll 
find the HD -100. 

Now you can fight back against dirt, dust, water and hard 
knocks that would destroy lesser meters. In addition to all the 
heavy - duty features, the HD -100 series are high performance 
meters that meet your needs of accuracy, precision and 
reliability. 

For further information contact your local Warburton Franki office. 

DROP -PROOF 
The HD -100 Hardhat series meters 
are built to take it. Even accidental 
falls are no match for the heavy-duty 
construction of these tough meters. 
They won't break even after repeated 
falls. 

WATERPROOF 
You can take the Hardhat meters 
wherever you go...without worrying 
about moisture, dirt or grime seeping 
in and causing damage. 

SHOCKPROOF 
The electrical ruggedness of the 
HD -100 serles matches the external 
toughness head-on. All dc voltage 
ranges are protected for inputs up to 
1500Vdc or 1000 Vrms. Current 
ranges are protected to 2A/600V. 
Resistance ranges are protected to 
600Vdc. Voltage ranges are further 
protected against voltage transients up 
to 6kV for 10 microseconds. 

WARBURTON FRANKI 
A DIVISION OF THE ANI CORPORATION LTD (INCORPORATED IN N S W ) 

ADELAIDE (08) 356-7333 BRISBANE (07) 52-7255 HOBART (002) 28-0321 
MELBOURNE (03) 699-4999 PERTH (09) 277-7000 SYDNEY (02) 648-1711 

AUCKLAND N.Z. (09) 50-4458 WELLINGTON N.Z. (04) 69-3016 

Other models 
available: 

3010, RMS 3030, 3020B, 
3020, RMS 3060, 3050. 
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SINAD meter. This automatic SINAD meter, the Sinadder 3 from Vicom International, simplifies receiver 
sensitivity measurements by reducing knob -twiddling. 

useful from around 500 MHz right through 
the microwave spectrum. They generate an 
accurately known level of random noise 
with a constant amplitude spectrum over 
their useful frequency range. In the case of 
the diode noise generator, the output is 
directly proportional to dc current through 
it. Mathematically: 

NF(dB) = 101og1020 I.R 
where I is the diode current in amps 

R is the terminating resistance in 
ohms 
NF is the noise figure in dB 

The noise generator is coupled directly to 
the receiver antenna input and an ac volt- 
meter connected to the receiver audio out- 
put. The audio output (with RF gain at 
max.) is first read with the noise generator 
off, then the noise generator is turned on 
and the diode current adjusted until the re- 
ceiver output is double the original reading. 
The value of the diode current at this level, 
when plugged into the above formula, will 
indicate the noise figure of the receiver. 

Power meters 
Power meters for measuring transmitter 

power output are of two basic types: in -line 
or terminating. The in -line type employs a 
directional coupler to 'pick off' fixed pro- 
portion of the power being delivered to the 
load. As the coupling ratio is known, the 
power level coupled off in this way is 
directly proportional to the transmitter's 
output power. 

Terminating power meters comprise a 
'dummy' load resistance (usually 50 ohms) 
of appropriate power rating and a rectifying 
system which allows measurement of the 
voltage produced across the load. The 
power is then given by V2/R (with due 
regard to peak and RMS values). 

In microwave systems, the heating effect 
on a thermoelectric junction, called a 
bolometer, is employed to measure power. 

To measure the modulation characteris- 
tics of a transmitter, a modulation meter is 
employed. This is a fairly basic 
receiver/demodulator that provides a read- 
out of the relevant quantities. In AM 
systems the modulation percentage is 
obtained by measuring the peak positive 
carrier amplitude (and/or the peak negative 
carrier amplitude) and comparing this to the 
unmodulated carrier amplitude. The ratio is 
expressed as a percentage. ie: 

Speak -Ecarrier 
% modulation - x 100 

Ecarrier 

C/AC DIAGNOSTIC CURRENT METER 

!, 

The H.E.M.E. 1000 is a 
revolutionary new instrument and 
a powerful new diagnostic tool 
for use by engineers and 
designers involved in setting up 
ac and dc motors, variable speed 
drives, motor vehicles, battery 
powered equipment, welding 
equipment, electroplating 
apparatus or equipment where 
surge current values are of 
paramount importance. 

PTY. 
WARSASH LTD. 

THE SOLE 
AUSTRALIAN AGENTS 

P.O. BOX 217 
DOUBLE BAY. NSW 2028 

SYDNEY (02) 30-6815 
TELEX: 24271 (WILGED) 

ACCURATE MEASUREMENTS 
0-1000 AMPS DC AND AC; 
SURGE CURRENT FACILITY; 
HOLD FACILITY; AUTORANG- 
ING; DC POLARITY & BATT. 
LOW; ANALOGUE OUTPUT; 
CHART RECORDER AND CRO 
LEADS SUPPLIED. DC - 
1 kHz; 100mA & 1A RESOLU- 
TION; ±1% ACCURACY of 
RANGE. It handles EVERY- 
THING from Workshop & Field 
Service troubleshooting to setting 

up sophisticated Systems. 
OR STOCKISTS IN: 
ADELAIDE 
BRISBANE 
HOBART 
MACKAY 
MELBOURNE 
NEWCASTLE 
PERTH 
WOLLONGONG 

(08) 42-6655 
(079)36-1277 
(002) 23-1755 
(079)51-3155 
(03) 82-5363 

(049) 52-8066 
(09) 381-6000 
(042) 28-6020 

Isostat D6 Series 
Low travel key switches 

ow cost 
Especially designed fordigital 
electronic control. e.g., 
keyboards. 
Tactile feedback that is gentle 
yet positive. 
Two package styles. 
Eight colours. 
Strapped terminals. 
Small size, 0.500(12.7mm). 

Construction 
PBT base ABS button. Laminated 
silver contact material. Self 
cleaning contact type. 

Flat Edge 

Button 

Click Washer 
Contact Washer 

Straps 

Base 

Available now 
($0 32 ea. per 100pieces, 
plus sales tax if applicable). 
STC- Cannon Components Pty. Ltd. 
VICTORIA 
248 Wickham Rd., Moorabbin, 3189. 
Phone. (03)5559566 Telex: A A30877 
NEW SOUTH WALES 
605 Gardeners Rd.. Mascot, 2020. 
Phone: (02)693 1666 Telex: A A26304 
WESTERN AUSTRALIA 
396 Scarborough Beach Rd., 
Osborne Park, 6017 
Phone (09)4440211 Telex ÁA93748 
SOUTH AUSTRALIA 
68 Humphries Tce., Kilkenny. 5009. 
Phone (08)2687088 Telex: AA88095 
QUEENSLAND 
Gabba Towers, 411 Vulture St., 
Woolloongabba, 4102. 
Phone (07)3930377Telex AA43025 

- 

STC Cannon 
Components Pty. Ltd. 
CANNON, u 1.. n IC I!r Ik 
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Spectrum analyser. Probably one of the most Important 'tools' in RF test measurement with a wide vari- 
ety of applications. This model, from Tektronix, covers 50 kHz to 220 MHz and features digital display of 
the parameters on -screen. 

In FM systems, frequency `swing', or 
deviation, may be required or percentage 
modulation. Here a `receiver' system is used 
which measures the variation of carrier fre- 
quency with modulation, at a standard 
modulation, at a standard modulating fre- 
quency, is employed. The percentage 
modulation is then a measure of the actual 
deviation compared to peak deviation. 

1 

TOP 

The spectrum analyser 
This device is a receiver and display system 
that continually 'sweeps' the receiver over a 

band of frequencies and displays the re- 
ceived signals' amplitude on an amplitude - 
frequency oscilloscope display. With such a 

unit you can 'see' what's happening over a 

chosen spectrum range. Among its many 
applications (too great to go into here) the 
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instrument is used to check the spurious 
outputs from transmitters and can be used 
to check modulation characteristics. 

Further reading 
Electronic Engineer's Reference Book, 4th 
Edition, Edited by L. W. Turner, published 
by Newnes-Butterworth. ISBN 
0 408 00168 2. In particular, see chapter 15 - Telecommunications. 

Radio Transmitters, Gray and Graham, 
published by McGraw-Hill. Library of Con- 
gress Catalog Card Number 60-8834. In 
particular, see chapter 13 Transmitter Meas- 
urement Techniques. 

The Radio Amateur's Handbook, 1984 edi- 
tion, published by the American Radio 
Relay League (ARRL). ISBN 0 87259 
161 1. In particular, see chapters 8 (Receiv- 
ing Systems), 9 (VHF & UHF Receiving 
Techniques) and 16 Test Equipment and 
Measurements). 

The Radio Experimenter's Handbook, Vol- 
ume 1, Edited by Roger Harrison, pub- 
lished by the Federal Publishing Co ISBN 
0 86405 014 3. In particular, see Measuring 
Receiver Performance by the SINAD 
Method. 

R IT IS: 
one of our practical 

'Top Projects' series! 
OP PROJECTS VOL. 8 

Our 'Top Projects' serles have always been very popular with hobbyists, containing as they do 
a collection of the best projects from the past year or so's issues of ETI Magazine. Here we 
have 25 projects, ranging from the ETI-1501 Negative Ion Generator, to the ETI-499 General 
Purpose 150 W MOSFET Power Amp Module, from the ETI-574 Disco Strobe to the ETI-469 
Percussion Synthesiser, from the ETI-735 UHF TV Converter to the ETI-563 NiCad Fast 
Charger. Also included are the ETI-599 Infrared Remote Control Unit, the ETI-567 Core 
Balance Relay, the ETI-259 Incremental Timer, the ETI-156 100 MHz High Impedance 
Instrument Probe, the ETI-328 LED Oil Temperature Meter for cars, the ETI-257 Universal 
Relay Driver Board, the ETI-492 Sound Bender, the ETI-1503 Intelligent Battery Charger, the 
ETI-729 UHF Masthead Amp & more, & more. 
Top Projects Vol. 8 is available at newsagents, selected electronic suppliers or directly, by mail 

order, from ETI Magazine. P.O. Box 227, Waterloo 2017 for $4.95 plus S1 post and handling. 
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ETI Sales 
electronics 
textbooks 

ESSENTIAL THEORY FOR THE 

ELECTRONICS HOBBYIST 
A0013B $5.95 
Supplies the electronics hobbyist with the back- 
ground knowledge which will exactly suit his spe- 
cific requirements. Minimum maths. 

INTRODUCTION TO AUTOMOTIVE 
SOLID-STATE ELECTRONICS 
A0015P $14.95 
For the professional as well as the home mechanic - explains the functions of most on -board automo- 
tive black boxes and logic systems, including anti- 
skid braking, electronic spark control and diagnos- 
tic systems. 

ELECTRONICS: ITS EASY - VOL 1 

A0016E $12.95 
Meters, resistance, capacitance and inductance, 
emitter followers, op -amps, power supplies and 
electronic filters. Hardcover. 

ELECTRONICS: IT'S EASY - VOL 2 

A0017E $12.95 
Digital sub -systems, Counters and shift registers, 
A -D and D -A conversion, digital unstruments and 
test equipment, computers, transmission links and 
oscilloscopes. Hardcover. 

DIGITAL COUNTER HANDBOOK 
Á0332P $17.25 
Covers general principles and explains concepts 
such as accuracy, precision and stability. The em- 
phasis is on digital -counter test and measuring 
equipment, but also deals with elementary 
counters, both electronic and mechanical. 

reference and 
data handbooks 

INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
B0018B $9.95 
Contains a huge amount of information on modem 
transistors produced by more than 100 manufactur- 
ers. Wherever possible, equivalents are subdivided 
into European, American and Japanese types. 

WALL CHART - HOW 

TO IDENTIFY UNMARKED ICs 

B0019B $2.95 
This chart shows the reader how, with just a test - 
meter, to go about recording the particular 'signa- 
ture' of an unmarked IC which should enable the 
IC to be identified with reference to manufacturers 
or other data. 

WALL CHART - RADIO, ELECTRONICS, 
SEMI -CONDUCTORS AND LOGIC SYMBOLS 
800208 $2.95 
Identify those symbols at a glance. A must for 
beginners and advanced enthusiasts alike. Profes- 
sionals can always hide it in their desks! 

WALL CHART - RADIO AND ELECTRONIC 

COLOUR CODES AND DATA 
B0021B $2.95 
This chart covers all colour codes in use through- 
out the world. For all radio and electronic compo- 
nents made in Britain, United States, Europe and 
Japan. 

REFERENCE DATA FOR RADIO ENGINEERS 

B0023P $54.50 
Largest and most comprehensive collection of 
equations, graphs, tables, and other reference data 
needed In radio engineering and design. 

PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE 

B0027B $9.95 
For the practical person's workbench. Bridges the 
gap between technical theory and cut-and-dried 
methods which work but leave the experimenter 
unfulfilled. There's a strong practical bias. High 
maths avoided where possible. 

HANDBOOK OF ICs EQUIVALENTS AND 

SUBSTITUTES 
B02818 $6.95 
Contains full interchangeability data on more than 
9500 ICs with possible alternatives and equivalents 
shown. Covers many types of digital and linear 
ICs. Recently reprinted. 

HANDBOOK OF ELECTRONIC TABLES 

AND FORMULAS 
80320P $19.95 
Covers formulas and laws, constants and stand- 
ards, symbols and codes, service 'and installation 
data, design data and mathematics. Fifth edition. 

ARRL ELECTRONICS DATA BOOK 

80335R $5.75 
Covers maths aids and tables, times and frequen- 
cy, rf circuit data, LCR networks, transformers, fil- 
ter design, antennas and feed systems, solid state 
circuits, constructions and testing data. Limited 
supplies. 

COIL DESIGN AND CONSTRUCTION 
MANUAL 
B0413B $6.85 
How to make RF, IF, audio and power coils, 
chokes and transformers. Covers AM and FM 

radio, and TV. An essential addition to the library 
of all Interested In electronics. 

electronics for 
beginners 

HI-FI LOUDSPEAKER ENCLOSURES 

C0028B $4.95 
Data for building corner reflex, bass reflex, expo- 
nential horn, folded horn, tuned port, Klipschorn 
labyrinth, tuned column, loaded port and multi 
speaker panoramics. Clear dimensioned diagrams 
included. 

BEGINNER'S GUIDE TO DIGITAL ELECTRONICS 

C00298 34.95 
Covers all essential areas including number sys- 
tems, codes, constructional and sequential logic, 
analogue/digital/analogue conversion. 

HOW TO BUILD GOLD AND 
TREASURE DETECTORS 
C0033E $3.95 
Tells you how metal detectors work and how to 
construct the different types of detectors: discrimi- 
nating, BFO, Induction balance and a professional 
deep -seeking unit. 

SOLID-STATE SHORTWAVE RECEIVERS 
FOR BEGINNERS 
C00448 $5.95 
Design and construction of several solid-state 
shortwave receivers giving high level of perform- 
ance yet utilising few components. 

EASY ELECTRONICS: CRYSTAL 
SET CONSTRUCTION 
C0041B $6.75 
For those who wish to participate in the intricacies 
of electronics more through practical construction 
than by theoretical study. The circuits are based on 
those from earlier publications but have been 
modified to use modem components and home - 
wound coils. 

RADIO CONTROL FOR BEGINNERS 
C0034B $5.95 
How complete systems work with constructional 
details of solid-state transmitters and receivers. 
Also Included - antennas, field strength meter, 
crystal controlled superhet, electro -mechanical con- 
trols. Section dealing with licensing, etc, is not ap- 
plicable to Australia. 

constructional 
projects 

ELECTRONIC HOUSEHOLD PROJECTS 

D0048B $5.95 
Most useful and popular projects for use around 
the home. Includes two-tone buzzer, intercom, 
smoke and gas detectors, baby alarm, freezer 
alarm, etc. etc. 

CB PROJECTS 
D00558 $6.75 
A number of useful designs include a speech pro- 
cessor, interference filters and a simple CB radio 
receiver. Stripboard layouts, wiring diagrams and 
notes on construction are provided. 

HOW TO MAKE WALKIE-TALKIES 
D00568 $6.95 
This treatise on low -power transmitter -receivers 
(walkie-talkies) covers many aspects, from licens- 
ing requirements and bands, through practical cir- 
cuitry and construction to the types of aerials that 
may be used. 

ELECTRONICS SECURITY DEVICES 
000598 $6.95 
Besides incuding both simple and more sophisti- 
cated burglar alarm circuits using light, infra -red 
and ultra-sonics, this book also gives Circuits for 
gas and smoke detectors, flood alarms, fire alarms, 
doorphones, etc. Limited supplies. 

AERIAL PROJECTS 
D0064B $6.75 
Practical aerial designs including active, loop and 
ferrite which are relatively simple and inexpensive 
to build. The complex theory and mathematics are 
avoided. 

SECURITY SYSTEMS 
00294P $14.95 
Step-by-step instructions show you how to carry 
out a security survey of your home and then plan, 
install and maintain an alarm system. 

99 PRACTICAL ELECTRONIC PROJECTS 

D0392P $9.95 
Includes audio, automotive, musical instrumenta- 
tion, photography, remote control and power sup- 
ply projects. 

ELECTRONIC SCIENCE PROJECTS 

004128 35.95 
Twelve electronic projects with a scientific flavour - each project includes details on how it works, 
construction and use. Includes a simple infra -red 
laser, a low-cost solid-state oscilloscope, a pH 
meter, and electronic stethoscope and an elec- 
tronic seismograph. 

Save time and trouble with mall order - simply fill out the reply -paid coupon! 
140 Joynton Avenue, Waterloo, NSW 2017, Australia. Phone (02) 663-9999 Sydney. Telex 74488. 

Postal Address: ETI Book Sales, PO Box 227, Waterloo, NSW 2017. 
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circuit techniques 
and design 

DESIGN OF PHASE -LOCKED LOOP 
CIRCUITS, WITH EXPERIMENTS 
E0074P $16.95 
An excellent introduction to the theory, design and 
implementation of phase -locked loop circuits using 
various TTL and CMOS devices. Includes manu- 
facturers' data sheets and describes the use of 
breadboarding aids in laboratory -type experiments. 

PRACTICAL TRANSFORMER 
DESIGN HANDBOOK 
E0075P $38.95 
An easy to understand, illustration -tilled guide to 
designing and constructing transformers. Reviews 
the fundamentals of electricity, magnetism and al- 
gebra needed to understand transformer theory, 
and covers general design considerations, trans- 
former types, power losses and transformer use in 
converters and inverters. 

iIF CIRCUIT DESIGN 
E0079P $36.95 
A practical approach to the design of RF ampli- 
fiers, impedance -matching networks and filters. 
Uses a minimum of complex maths. 

ACTIVE -FILTER COOKBOOK 
E0084P $24.25 
Learn to construct filters of all kinds - highpass, 
lowpass, bandpass. The book is easy to under- 
stand - no advanced maths or obscure theory is 
used. 

MODERN FILTER DESIGN 
E0100P $65.00 
This book details the advances in active RC filters, 
both from a practical standpoint and from a state- 
of-the-art point of view. Gives detailed analysis and 
design procedures for switched capacitor filters. 

UNDERSTANDING DIGITAL LOGIC CIRCUITS 
E0321P $28.35 
Written for the working technician, with many illus- 
trations, this book explains logic principles, digital 
ICs, adders, counters, encoders, interfacing, TTL 
and CMOS devices, and much more. 

test equipment 
and fault-finding 

HOW TO GET YOUR ELECTRONIC 
PROJECTS WORKING 
F0114B $6.95 
Helps you to overcome the problems of a circuit 
that doesn't work by indicating how and where to 
start looking for many of the common faults that 
can occur when building up a project. 

WALL CHART - TRANSISTOR 
RADIO FAULT-FINDING 
F0115B $2.95 
Used properly, this chart should enable the reader 
to trace most common faults quickly. Across the 
top of the chart are four rectangles containing brief 
descriptions of the faults. Selecting the appropriate 
fault, the reader simply follows the arrows and 
carries out the suggested checks until the fault is 
cleared. 

PRACTICAL REPAIR AND RENOVATION 
OF COLOUR TELEVISIONS 
F0116B 56.55 
This book shows how to obtain a working colour 
television for very little outlay by repairing and 
renovating a set that has been 'written off by a 
dealer. Includes practical details of how to con- 
struct your own CRT tester/rejuvenator and cross- 
hatch generator. 

TROUBLE SHOOTING WITH 
THE OSCILLOSCOPE 
F0121P $16.95 
Excellent for the professional service technician or 
the serious hobbyist, as it combines step-by-step 
procedures for using the scope with the specific 
nuts and bolts of television receiver trouble- 
shooting. 

USE OF THE DUAL -TRACE 
OSCILLOSCOPE 
F0259P $30.25 
This programmed text breaks down the process of 
operating a scope Into a series of logical steps, 
starting with the deflection of the electron beam 
and continuing through proper use of the triggering 
controls to measure the phase difference between 
two waveforms. 

HOW TO BUILD YOUR OWN SOLID-STATE 
OSCILLOSCOPE 
F0282B $6.95 
This book comprises a project divided into sections 
for builder to individually construct and test - then 
assemble into complete instrument. Includes short 
section on scope usage. 

electronic music 
and audio/video 

ELECTRONIC MUSIC CIRCUITS 
G0126P $26.95 
How to build a custom electronic music synthesis- 
er, outlines numerous other circuit designs and 
then shows you how to modify them to achieve 
particular responses. Many of the circuits can be 
used as special -effects boxes for guitars and other 
musical instruments. 

SOUND -SYSTEM ENGINEERING 
G0129P $35.50 
Dealing with audio systems as a whole, It Includes 
installing and equalising the sound system and 
interfacing the electrical and acoustic systems, 
instrumentation, the acoustic environment and 
designing for acoustic gain. 

HOW TO BUILD SPEAKER ENCLOSURES 
G0131 P $9.50 
A guide to the 'whys' and 'hows' of constructing 
top -performance loudspeaker enclosures. 

VIDEO TAPE RECORDERS 
G0132P $21.25 
In this completely revised second edition, the 
author tells in simple language how helical VTRs 
work and how to operate and service them. 
Includes numerous examples of circuits and 
mechanical systems. 

AUDIO IC OP -AMP APPLICATIONS 
G0138P $15.25 
This book discusses IC op -amps and their applica- 
tion In audio systems, and describes the numerous 
advantages of using op -amps, including low power 
consumption, reliable performance and low cost. 
Assumes a basic understanding of op -amp theory. 

THE COMPLETE GUIDE TO HIGH FIDELITY 
G0305P $23.75 
Includes explanations of digital recording, ampli- 
fiers, tuners, drive motors, preamplifiers, proximity 
effect and impedance matching. Thirty basic sys- 
tems, for limited to unlimited budgets, are also 
discussed. 

SON OF CHEAP VIDEO 
G0345P $17.95 
Don Lancaster's sequel to The Cheap Video Cook- 
book (ETI Book Sales No. G0123P) includes new 
and improved circuits to get alphanumeric and 
graphics video out of a microcomputer and on to 
an ordinary television. 

PRACTICAL TRANSISTORISED NOVELTIES 
FOR HI-FI ENTHUSIASTS 
G0382B $2.95 
Includes quadrophony, stereo headphone adaptor, 
phasing stereo loudspeaker systems, high Imped- 
ance four -channel mixer and speaker gain control. 
Limited supplies. 

AUDIO ENTHUSIAST'S HANDBOOK 
G0383B $2.75 
Includes the record/playback curve, stylus compli- 
ance, acoustic feedback, stereo tape track stand- 
ards, compensating sideways drag and amplifier 
power ratings. 

CHOOSING AND USING YOUR HI-FI 
G03858 $4.95 
Provides basic Information on the technical speci- 
fications of hi-fi equipment. Offers advice on .'hat 
to look for in equipment in order to obtain rest 
high-fidelity sound and reproduction. 

computers for 
beginners 

BEGINNING BASIC 
H0146Á $24.95 
Intended for beginners with no computing experi- 
ence, one should be able to Intelligently program in 
BASIC in a short time. 

PEANUT BUTTER AND JELLY 
GUIDE TO COMPUTERS 
H0150Á $16.75 
A simple, easy -to -digest source of information on 
personal computing for the potential buyer who is 
less than an expert in the field. 

INTRODUCTION TO WORD-PROCESSING 
H0151A $17.95 
Written for the non -technical reader, this book tells 
about the concepts common to all word-processing 
systems, then analyses all features. 

HART'S DICTIONARY OF BASIC 
H0276J $15.75 
Contains more than 800 entries which summarise 
the actions of almost every statement, command or 
function you are ever likely to meet. Each entry is 
explained in plain English, not computerese. 

KIDS AND THE APPLE 
H0300P $25.75 
How to write programs for the Apple computer, 
Including action games, board games and word 
games. 

FOUNDATIONS OF COMPUTER TECHNOLOGY 
H0312P $29.95 
A thorough introduction to computer technology for 
business people, engineers, professionals, stu- 
dents and hobbyists. Assumes no prior knowledge 
of computers, electronics or mathematics. 

computer hardware 
and techniques 

Z80 MICROCOMPUTER DESIGN PROJECTS i 
J0156P $20.75 
A complete look at the internal architecture of the 
Z80, the heart of many microcomputers, and even 
shows how to build a microcomputer, the EX80, 
using this powerful chip. 

MICROPROCESSOR CIRCUITS 
J0157P $14.75 
Presents basic microprocessor concepts in simple 
language for beginners and teaches you to con- 
struct a useful microcontroller system. Offers 30 
demo circuits which take you through assembly, 
operation and programming of a microcontroller. 

THE $100 AND OTHER MICRO BUSES 
J0160P $14.50 
The key to successful computer expansion is a 
complete understanding of the bus system, through 
which the computer communicates with peripher- 
als. This book will give you that understanding. 

MICROCOMPUTER DESIGN AND 
TROUBLESHOOTING 
J0161P $26.75 
Tells you how to design microcomputer systems 
and make them work without an expensive com- 
mercial development system or the need for costly 
test instrumentation. Includes a complete descrip- 
tion of two microprocessors - the 8085 and the 
6502. 

PRACTICAL COMPUTER EXPERIMENTS 
J0172B S5.95 
How to build typical computer circuits using dis- 
crete logic. Useful intro to devices such as adders 
and storers as welt as a general source book of 
logic circuits. 

IBM PERSONAL COMPUTER - AN 
INTRODUCTION TO PROGRAMMING AND 
APPLICATIONS 
J0360P $21.95 
Designed for beginners, this book ohers an infor- 
mal introduction to programming in BASIC. Also 
covers applications for business, graphics, games 
and word processing and includes comprehensive 
tables and charts. 
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Z8000 HANDBOOK 
10341P $18.95 
Provides a complete and clear description of the 
Function and operation of the Z8001 and Z8002 16 - 
Pit microprocessors. Includes Information on data 
types, memory management, interfacing and 
Peripheral devices and the Z8000 instruction set. 

THE ART OF PROGRAMMING THE ZX 

SPECTRUM 
103958 $7.95 
For beginners and seasoned programmers. Covers 
'ow- and high -resolution graphics, sound, moving 
graphics, PEEK and POKE and advanced 
graphics. 

PROTOCOLS AND TECHNIQUES FOR DATA 
COMMUNICATION NETWORKS 
J0396P $60.95 
Coverage includes the packet -switching concept, 
file transfer, coding for reliable data transmission, 
network security, remote job entry, routing and flow 
control techniques for packet -switched computer 
networks and end -to -end communications between 
network users. 

COMPUTERS AND PROGRAMMING GUIDE 
FOR SCIENTISTS AND ENGINEERS 
J0400P $21.95 
An excellent introduction or refresher for practicing 
engineers and scientists. Includes BASIC and For- 
tran languages, problem -solving with computers. 
batch processing and structural programming. 

PROGRAMMING AND INTERFACING THE 6502, 
WITH EXPERIMENTS 
J0402P 524.35 
Includes simple input/output techniques, logical 
operations, branches and loops, register -shift 
instructions, subroutines, data bus, and control 
signals. Limited supplies. 

CIRCUIT DESIGN PROGRAMS FOR THE APPLE II 

J0403P $23.75 
A series of ready -to -run Apple II programs ideal for 
electronics design engineers, and others, faced 
with solving problems related to plotting and veri- 
fication of experimental data. 

MICROSOFT BASIC 
J0406A S24.50 
Presents a complete introduction and tutorial on 
programming in BASIC using Microsoft BASIC. 
Release 5.0. Covers branching and loops, strings, 
editing, arrays and files, and arithmetic in BASIC. 

computing 
software 

INTRODUCTION TO THE UCSD P -SYSTEM 
K0106A $22.45 
Explains the UCSD Pascal operating system, or 
"p -system". You will learn how to enter a Pascal 
program in the computer, edit it, store it on a file 
and then manipulate files. 

THE 68000: PRINCIPLES AND PROGRAMMING 
K0176P $19.95 
An easy -to -read, systematic approach to the 68000 
advanced 16 -bit microprocessor. The book guides 
you through the complex architecture, instruction 
set, pinouts and interfacing techniques. Written for 
design engineers, programmers and students. 

STARTING FORTH 
K0177P S25.00 
A clear and complete guide to Forth, this book 
covers fundamental principles and then a full set of 
high-level Forth commands. It concludes with 
advanced techniques and style. 

USING THE UNIX SYSTEM 
K0185P $24.95 
This book by Richard Gauthier, of RGL, has been 
written for people with some knowledge of comput- 
ers, but with no specific knowledge of Unix. It is 
also of value to current Unix users. 

PROGRAMMING IN BASIC FOR 
PERSONAL COMPUTERS 
K0186P S18.95 
Simple instructions show how to give BASIC 
commands and statements a wide range of 
applications, from programming video games to 
developing business or scientific programs. 

BASIC FOR EVERYONE 
K0187P $22.40 
Some 350 pages of BASIC information for all 
purposes. 

FIFTY BASIC EXERCISES 
K0188Á $17.95 
Designed to teach BASIC through actual practice, 
this book contains graduated exercises in math, 
business, operations research, games and statis- 
tics. The programs were designed to run directly 
on a TRS-80 but will run on any system with 
MicroSoft BASIC. 

INSIDE BASIC GAMES 
K0189Á $19.95 
The medium of games teaches readers how to de- 
sign error -free, interactive BASIC programs. Rules, 
algorithms and coding differences for the PET, 
Apple II and TRS-80 are also included. 

A FORTRAN PRIMER 
K0193P $6.95 
Assumes no previous knowledge of program writ- 
ing. It covers the fundamentals of the Fortran 
language, enables extensive program writing and 
concentrates on programming style. 

THE UCSD PASCAL HANDBOOK 
K0197P $23.75 
Language descriptions organised in a quick and 
easy reference are given in this book for readers 
with no prior experience of Pascal programming. 

PASCAL 
K0199Á $21.95 
For people with little or no programming experi- 
ence, this book gives lots of examples that clearly 
explain proper usage of language features. 
Discusses top -down programming, debugging, self - 
documentation, etc. 

TRS-80 COLOUR COMPUTER GRAPHICS 
K0201 P $21.95 
Explore the creative and imaginative blending of 
computers and colour. Shows how to create dyn- 
amic and interesting graphics to enhance your pro- 
grams. 

ENHANCING YOUR APPLE II 

K0206P $27.95 
Contains last and easy method for taking apart 
and understanding machine -language programs. 
Gives both hardware and software modifications. 
Features programs and other hints for creating 
hundreds of colours or many patterns on the 
screen, plus Ideas to improve text on high - 
resolution displays. 

TRS-80 - MORE THAN BASIC 

K0207P $15.95 
Learn to program in Z80 mnemonics by using the 
book's error -tolerant Interactive monitor program. 
More than 26 commands available, with documen- 
tation that helps you change commands to meet 
specific applications. 

TRS-80 ASSEMBLY -LANGUAGE 
MADE SIMPLE 
K0208P S/9.25 
If you have an understanding of BASIC program- 
ming, this will help you to plan, write and hand - 
assemble your own assembly -language programs 
in memory, using the T -bug and Level II BASIC 
ROM subroutines. 

PROGRAMMING THE TRS-80 POCKET 

COMPUTER 
K0209P $13.25 
This book explains all aspects of problem -solving 
in BASIC, and covers cassette machine interfacing 
and how to make the best use of the keyboard and 
display. 

TRS-80 ASSEMBLY -LANGUAGE 
SUBROUTINES 
K0210P $24.95 
A wide spectrum of applications is discussed in 
this book, which provides easy -to -use routines that 
can be used as they stand or modified. 

THE ART OF PROGRAMMING THE 16K ZX81 

K02138 $8.75 
A sequel to The Art of Programming the 1K ZX81 
(ETI Book Sales No K0226B), this book sets out to 
help you use your 16K RAM pack and ZX printer 
to the full. It conentrates on good programming 
style and introduces some interesting programs 
that are both fun and useful. 

32 BASIC PROGRAMS FOR THE 
TRS-80 COMPUTER 
K0211 A S29.50 
Programs for the TRS-80 Level II or Model Ill 
BASIC (with 16K or more user memory). 

APPLE BASIC 
K0212P $19.25 
This book gives the beginner a thorough introduc- 
tion to BASIC programming on an Apple computer, 
and covers all areas of programming, including 
graphics, mathematical programs, games and a 
great deal more. 

APPLESOFT LANGUAGE 
K0214P $21.95 
Written for the Apple II micros that use the Micro - 
Soft language, this introduction covers each aspect 
of programming in non -technical language, from 
elementary concepts to advanced techniques. Sec- 
ond edition. 

APPLE MACHINE LANGUAGE 
K0215P $21.95 
This straightforward book teaches machine lan- 
guage programming through BASIC, the transition 
being made step-by-step. Many sketches of video 
displays are provided, as well as exercises with 
answers. 

APPLE PASCAL GAMES 
K0216Á $19.95 
Explore all the essential elements of UCSD Pascal 
and learn the important Apple Pascal extensions. 

PASCAL PROGRAMMING FOR THE APPLE 
K0217P $20.25 
Teaches UCSD Pascal on the Apple II. Many 
examples, programs for financial applications, 
graphics, file structures and sound reproduction 
are supplied. 

PET BASIC 1 

K0220P $19.25 
For users of the Commodore PET comptuer, this 
book covers such topics as creative graphics, 
humour and Interesting small programs. 

BASIC PROGRAMMING PRIMER 
K0223P $27.95 
Invaluable aid to anyone who wants to learn 
BASIC. Covers 16 -bit BASIC statements, key 
words and commands, with self -tests and answers 
plus non -numeric program example. Compatible 
with IBM BASIC, but applicable to any computer 
that runs MicroSoft BASIC. 

ATARI GAMES AND RECREATIONS 
K0224P $22.25 
Beginners and advanced users can use the 
preprogrammed games in this book to improve 
their skill. Charts, flash cards, an error dictionary 
and graph paper designs are among the features. 

THE ART OF PROGRAMMING THE 1K ZX81 

K0226B $6.75 
This book explains how to use the features of the 
ZX81 including Its random number generator, 
graphics and timer. PEEK and POKE are ex- 
plained and you should learn enough to develop 
programs of your own. 

PROGRAMMING THE 6502 
K0227Á $22.95 
Principles of assembly -language programming for 
the 6502 microprocessor are taught in this intro- 
ductory text. Includes a discussion of trade-offs 
between hardware and software and detailed ex- 
planations of the 6502's internal registers and buss 
operation. Third edition. 

6502 APPLICATIONS BOOK 

K0228Á $20.95 
Use this book and a few low-cost components to 
build a complete home alarm system, an electric 
piano, a motor speed -regulator, a time -of -day 
clock, a simulated traffic control system and a 
Morse code generator, etc. 

6502 GAMES 
K0229A $17.95 
You learn how to play 10 sophisticated games and 
also learn assembly language programming. Also 
learn the techniques of algorithm design and data 
structures. 

START WITH BASIC ON COMMODORE VIC-20 
K0233P $14.75 
Helpful exercises and step-by-step instructions 
show you how to program in BASIC utilising all the 
graphic functions on the VIC-20. 
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computing for 
business 

BASIC FOR ACCOUNTANTS 
L0234P $11.95 
Shows accountancy students and accountants how 
to use a computer to perform the repetitive tasks 
associated with record keeping, calculating and 
repon writing. Using the BASIC language attention 
is concentrated on debtors. Inventory and general 
ledger systems. 

COMPUTER -BASED BUSINESS SYSTEMS 
L0235P $10.95 
A short introduction to the sorts of systems used 
by a typical business to handle its typical activities. 
The book aims at providing a general understand- 
ing, and, therefore, avoids technological detail. 

SMALL COMPUTERS FOR THE 

SMALL BUSINESSMAN 
L0240Á $27.95 
How and where to shop for a computer successful- 
ly; what to expect their computer to do for them; 
how to select software; whether or not to use a 
consultant; how to introduce the computer to the 
staff and how much computer is necessary. 

INVENTORY MANAGEMENT FOR 
SMALL COMPUTERS 
L0241Á $27.95 
Owners of retail businesses and their employees 
need this book. The program provides an inventory 
control system, what stock is on hand, where it is 
located, what price was paid for it and the selling 
price. 

BASIC BUSINESS SOFTWARE 
L0242P $18.45 
A basic insight into how business software is 
designed. Aimed at the small-business operator. 

FROM THE COUNTER TO THE BOTTOM LINE 
L0243A $24.95 
Guide to basic accounting needs and computer 
use. Includes inventory and purchasing, billing, 
accounts receivable, accounts payable and general 
ledger. 

THE OFFICE AUTOMATION PRIMER 
L0244P $15.50 
Guides the user step by step through all aspects of 
planning, evaluating and installing stages. Lively 
vignettes illustrate how automation increases pro- 
ductivity in word and data processing, electronic 
mail, photocomposition, telecommunications, 
scheduling and message switching. Probably the 
most comprehensive guide of its kind for every 
manager seeking to maximise productivity and 
profitability. 

MICROCOMPUTERS FOR BUSINESS 
APPLICATIONS 
L0301P $12.95 
An invaluable aid for the potential buyer of a busi- 
ness microcomputer system. Limited supplies. 

THE POWER OF VISICALC 
L0316P $13.35 
Exercises designed especially for users of the Visi- 
Calc program. 

MICROCOMPUTER DATA -BASE 
MANAGEMENT 
L0322P S16.75 
Information on file handling, sorting, searching, 
linking, hashing, accessing data from BASIC and 
data files, to help tap the full potential of the micro- 
computer. 

THE POWER OF SUPERCALC 
L0329P $21.35 
Step-by-step exercises designed especially for 
users of SuperCalc. 

THE POWER OF VISICALC: REAL ESTATE 
L0330P S19.35 
Step-by-step applications designed especially for 
realtors, commercial brokers, developers, contrac- 
tors and properly owners and managers using Visi- 
Calc. Limited supplies. 

THE VISICALC BOOK - ATARI EDITION 
L0398P $20.95 
An invaluable aid for those using VisICalc on the 
Atari. How to enter data, solve problems about pro- 
fit loss projections, pricingicosting estimates, etc. 

SIMPLE BASIC PROGRAMS FOR BUSINESS 
APPLICATIONS 
L0358P $23.50 
Program listings and sample outputs for more than 
50 applications, a primer on BASIC programming, 
BASIC compounds and statements for popular 
microcomputers and BASIC -FORTRAN conversion 
tables. 

DEVELOPING MICROCOMPUTER -BASED 
BUSINESS SYSTEMS 
L0369P $16.50 
Directed specifically at intending developers of 
small computer -based business systems who are 
not data-processing professionals. 

BUYING YOUR COMPUTER 
L0372E $4.25 
Contracture' details for the first-time purchaser. 

DEVELOPING COMPUTER SOLUTIONS FOR 
YOUR BUSINESS PROBLEMS 
L0376P $19.25 
A manager's guide to effective planning, implemen- 
tation and evaluation of automation alternatives. 

UNDERSTANDING AND BUYING A 

SMALL-BUSINESS COMPUTER 
L0388P $13.95 
An introduction to computers for small-business 
owners, presenting basic concepts of computer 
technology and Information on software and 
hardware. 

SMALL-BUSINESS COMPUTERS: A GUIDE TO 

EVALUATION AND SELECTION 
L0397P $39.95 
A guide for business and home computer buyers. 
Includes advice on various systems and how to 
ensure successful Installation. 

electronic 
calculators 

ELECTRONIC CALCULATOR 
USER'S HANDBOOK 
M02458 $5.50 
Presents formulae, data, methods of calculation, 
conversion factors. etc, for use with the simplest of 
most sophisticated calculators. Includes the way to 
calculate using only a simple four -function calcula- 
tor, trigonometric function, hyperbolic functions, 
logarithms, square roots and powers. 

YOUR ELECTRONIC CALCULATOR 
AND YOUR MONEY 
M0246B $4.75 
Starts with a basic revision of percentages and 
decimals, then deals with mortgages, cars, insur- 
ance, fuel, shopping, tax, etc. There's a section on 
investment and one on the calculator In a small 
business. 

TAKE A CHANCE WITH YOUR CALCULATOR 
M0248Á S14.95 
An Introduction to modern mathematics, this book 
deals with programming of programmable calcula- 
tors and includes probability problems. Limited 
supplies. 

FUN AND GAMES WITH YOUR 
ELECTRONIC CALCULATOR 
M0370B $2.50 
A collection of 101 jokes and riddles, several mind - 
boggling games for two or more players, and a dic- 
tionary of words with their corresponding numbers. 

amateur radio, dx 
communications 

COMPUTERS AND THE RADIO AMATEUR 
N0249P $31.25 
For the radio operator who wants to know how 
computers function and how they can be used with 
other equipment. 

HOW TO BUILD ADVANCED 
SHORTWAVE RECEIVERS 
N03408 $6.95 
Contains full practical construction details of a 
number of receivers. 

RADIO STATIONS GUIDE 
N02528 $5.95 
An aid for all those who have a radio receiver. 
Shows the station site, country, frequency and or 
wavelength, as well as Effective Radiation Power 
of the transmitter and, in some cases, the statiori's 
call sign as well. 

AN INTRODUCTION TO RADIO DXING 
N0253B $6.75 
One section is devoted to amateur brand reception 
and the other section covers broadcast band re- 
ception, with advice on suitable equipment and the 
techniques employed when using that equipment. 
The construction of a number of useful accessories 
is described. 

TELEMATIC SOCIETY 
N0254P $20.00 
Demonstrates how developments in telecommuni- 
cations will affect the way we live. 

25 SIMPLE AMATEUR BAND AERIALS 
N0286B $6.95 
How to build 25 amateur -band aerials that are sim- 
ple and inexpensive to construct and perform well. 
From the simple dipole up to a mini -rhombic. 

THE BASIC BOOK OF HAM RADIO 
N0287R $5.75 
A comprehensive guide to the world of amateur 
radio. 

SOLID-STATE BASICS FOR THE 
RADIO AMATEUR 
N0290R $5.95 
Thorough treatment of the use of solid-state dev- 
ices. Provides a wealth of tried and proven circuit- 
ry, plus practical application data. 

FIBER OPTICS 
N0295P $31.75 
Gives the electronics technician a practical founda- 
tion for the challenge of fibre optics. No prior 
knowledge of optics is necessary. 

FIBER OPTICS: COMMUNICATIONS, 
EXPERIMENTS AND PROJECTS 
N0296P $24.35 
An introduction to fibre optics for the hobbyist, stu- 
dent, experimenter, computer buff, radio amateur, 
technician or engineer. 

AMATEUR RADIO MAP OF THE WORLD 
N0362R S4.95 
Published by the American Radio Relay League, 
this giant wall map is fully indexed. 

LONG-DISTANCE TELEVISION 
RECEPTION (TV -DX) 
N025013 $6.95 
Written by the British authority, the book includes 
many units and devices made by active enthusi- 
asts. A practical and authoritative Introduction to 
this unusual aspect of electronics. 

RADIO EXPERIMENTER'S HANDBOOK Vol. 1 

N0418E $7.95 
This 132 page book from E.T.I. is chock-full of cir- 
cuits, projects to build, antennas to erect, hints and 
tips. It covers the field from DX listening to building 
radioteletype gear, from 'twilight zone' DX to VHF 
power amplifiers, from building a radio FAX picture 
decoder to designing loaded and trap dipoles. 
Edited by Roger Harrison, VK2ZTB, it carries a 
wealth of practical, down-to-earth information use- 
ful to anyone interested in the art and science of 
radio. 

THE WORLD IN MY EARS 
N0420C $9.95 
This book would represent the 'basic manual' for 
anyone interested, or active in, shortwave listening. 
Written by world-renowned authority and broad- 
caster, Arthur Cushen, M.B.E., the book is divided 
into two parts. The first covers the historical devel- 
opment of shortwave broadcasting and the listen- 
ing hobby that grew up with It. Mr Cushen de- 
scribes his own involvement with a wealth of per- 
sonal anecdotes that raises it above the dry histori- 
cal discourse. The second part covers the practical 
aspects: how to start out, how to erect antennas, 
all about time and time zones, DX clubs, reporting. 
news sessions. etc. Apart from having all the infor- 
mation you need to get started and to help you 
along, the book makes fascinating reading. 

All prices of publications in this catalogue 
listing are subject to change without notice. 
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A high performance 
440/470 MHz 
preamp 

This simple, yet effective and easy to build preamp 
will soup -up that `soggy' receiver front end 
without costing you an arm and a leg. 

TO GET THE BEST out of a UHF receiver 
system you need to pay attention to two 
important factors: front end noise figure 
and antenna feedline loss. Secondarily, you 
need to worry about dynamic range and 
intermodulation distortion. The problem of 
feedline loss is tackled by buying the best 
low -loss coax you can afford and/or keeping 
the feedline length between the antenna 
and receiver front end to a minimum. The 
problem of front end noise figure has to be 
tackled right at the front end, at the first RF 
stage. Much commercially available ama- 
teur UHF band equipment, and doubtless, 
plenty of homebrew gear too, has receiver 
noise figures around 4 dB to 5 dB. This is 

particularly true of older equipment. 
While the majority of amateur contacts 

do not involve particularly weak signals, 
unless troposcatter DX is your 'bag', there 
are plenty of occasions when copying a 
weak signal is important (the aforesaid DX 
being one). On singlesideband or CW, a 
few dB extra signal-to-noise ratio can mean 
the difference between a contact and no 
contact in weak signal work; on FM it can 
mean the difference between a noisy, diffi- 
cult to copy signal and full -quieting 05. 
Hence, lowering your front-end noise figure 
from 4-5 dB to around 2 dB can make a 
world of difference. 
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Figure 1. Typical noise figure 
performance of the BFR91, ver- 
sus frequency (at top) and versus 
collector current (below it). 
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Figure 2. Typical RF gain of the 
BFR91, versus frequency. Note 
that gain decreases at lower col- 
lector currents. 
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Roger Harrison VK2ZTB 

Bipolar, or go for the GaAs? 

Twenty years ago, the state of the art front 
end either involved a varactor parametric 
amplifier (a rarity) or a special low noise 
'lighthouse' tube like the 416B. The para- 
metric amp could achieve vanishingly low 
noise figures at 430 MHz but required a 
high power 'pump' oscillator, and keeping it 
stable was tantamount to magic (requiring 
five arms)! The low noise tube cost an arm 
and a leg, required many watts of heater 
power and fan cooling as a result. The para- 
metric amp could achieve noise figures 
around 1-2 dB, the 416B amp "better than 
3 dB" when front end noise figures of 
6-10 dB were common. 

These days, a state-of-the-art noise figure 
would be less than 1 dB, readily achieved 
with solid-state devices, in particular, with 
gallium arsenide field effect transistors 
(GaAs FETs). Notwithstanding such fine 
performance, bipolar devices can achieve 
similar results. But, there's a catch - you 
have to pay handsomely for such superlative 
performance. GaAs FETs have one disad- 
vantage bipolar devices do not: they are 
prone to electrostatic damage (ESD). For 
these reasons, this project uses a relatively 
low cost bipolar device, a BFR91. 

The BFR91 
While state of the art performance can be a 
desirable goal, it can represent overkill in 
many situations. As this project is primarily 
aimed at improving the performance of an 
existing receiver, but not at the expense of 
creating difficulties for the constructor/ 
operator, a number of subtle design factors 
need to be considered. Cost is one. If a 
preamp is going to cost, say, half what the 
gear is worth, for the sake of a 1 dB noise 
figure then justifying that cost is difficult, 
unless you're into moonbounce. Making a 
worthwhile performance improvement for 
$20 is much more attractive. 

The BFR91 is a relatively low cost device 
yet exhibits good noise figure performance 
in the- 70 cm band, achieving better than 
2 dB when biased and matched correctly 
(Figure 1). Maximum gain is quoted at 
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around 18 dB at 500 MHz (but this varies 
with bias and frequency - see Figure 2). In 
addition, the BFR91 has good dynamic 
range, achieving excellent intermodulation 
distortion figures. This is important, as, 
with this preamp being the first stage in a 
receiver, any distortion products produced 
by strong off -channel signals will be ampli- 
fied by the rest of the receiver, causing 
interference. 

Fortuitively, the BFR91 has another 
advantage: when biased for best noise fig- 
ure, it exhibits input and output impedances 
close to 50 ohms, so matching is a `snack'. 

The project 
The project was originally designed by 
Timothy Edwards and published in the 
March 1982 issue of the British magazine 
Radio and Electronics World. Gary Crapp 
VK2YBX, Service Manager at Dick Smith 
Electronics, had successfully constructed a 
number following the original article and 
approached ETI about republishing the 
project. Permission was duly obtained from 
R. & E. W. and Gary passed on a prototype 
for us to play with. 

The design employs the BFR91 in 
grounded emitter. (See circuit figure 3). 
The input filter is a simple tuned single wire 
transmission line above a groundplane (pc 
board). The collector is shunt -fed and the 
output passes via a pair of coupled helical 
resonators. This pre -tuned filter is made by 
Toko and results in a compact, low loss fil- 
ter with a bandwidth of around 20 MHz at 
the -3 dB points. It essentially determines 
the overall bandpass and out -of -band rejec- 
tion for the complete amplifier. It is stocked 
by Dick Smith Electronics and is a new list- 
ing in their 1984 catalogue; L-1850 for the 
440 MHz version, L-1860 for the 470 MHz 
version. Simply using the L-1860 rather 
than the L-1850 puts the preamp on 
470 MHz, making it useful for UHF CB 
band applications. 

The project will be stocked by Dick 
Smith Stores, listed as catalogue No. 
K-6306. 

Construction 
The printed circuit board is double -sided 
fibreglass with a groundplane on the com- 
ponent side. It measures just 10 mm wide 
by 50 mm long allowing the preamp to be 
easily tucked inside a crowded mobile UHF 
rig. When assembled, maximum height is 
about 17 mm. 

Give the pc board a thorough visual 
check first. Note that, where components 
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HOW IT WORKS - ETI-737 
The preamp is designed around the BFR91 
which achieves a noise figure of 2 dB or bet- 
ter between 400 and 500 MHz and exhibits a 
high margin of stability. In addition, it has 
good dynamic range together with Input and 
output impedances close to 50 ohms when 
biased for best noise figure. It is a bipolar 
device and hence has good immunity to elec- 
trostatic damage. 

The BFR91 is employed in the grounded 
emitter configuration. Blas is provided by R1, 
direct from the collector, which is shunt fed 
via R2. This arrangement provides for dc bias 
stability with variation In temperature. If the 
temperature increases, the base Current of 
01 will tend to increase, drawing more cur- 
rent via R1. However, the tendency for the 
base current to increase will be offset by the 
Increase in collector current dropping the 
collector -emitter voltage, thus robbing the 
base of bias current as R1 is tied to the 
collector. 

The input tuned circuit Is a tuned, single - 
wire unbalanced transmission line (L1) work- 

ing above a groundplane provided on the top 
surface of the pc, board. This is tuned to reso- 
nance by CV1. This arrangement has a rela- 
tively low Q. The antenna input Is tapped 
directly onto the line (L1). The base of Q1, 
being a close match to 50 ohms, is tapped 
onto the same point, coupled via C1 which 
simply provides dc blocking. The collector of 
01 is coupled to the helical output filter set 
via C2. As the collector output Impedance is 
also close to 50 ohms, no special matching 
arrangement need be made, hore. Capacitor 
C3 provides bypassing at UHF while C4 pro- 
vides bypassing at the lower frequencies. 

Overall gain achieved is about 13 dB, 
although stage gain would be around 
15-16 dB but there is some 3 dB loss in the 
helical output filter set. Bandwidth is essent- 
ially determined by this filter and measured 
20 MHz at the -3 dB points. Measurements 
suggest a noise floor of around -130 dBm 
which equates to a 2 dB noise figure. Out of 
band rejection was measured to be in excess 
of 35 dB. 
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pass through the groundplane but do not 
connect to it, the copper has been etched 
away around the hole, providing 1-2 mm 
clearance. Check that all holes are correctly 
drilled. On the reverse side, check that 
there are no fine `bridges' between the cop- 
per `lands' on the board. 

Going from the overlay, fit the BFR91 
first. Bend the legs straight down from the 
body. The emitter (middle) lead should be 
soldered to both the top and bottom sides of 
the board. Next fit the helical filter set. Ori- 
entation is unimportant but the four can 
tags should be soldered to both the top and 
bottom of the pc board. 

Make up the input tuned line next. Bend 
up a piece of 22 gauge tinned copper wire, 
using the holes in the pc board as a guide. 
Then, insert the two ends in the board and 
push the wire down so that it stands 4 mm 
from the top surface of the pc board and sol- 
der it in place. See Figure 4. Solder a short 
length of wire in place for the 'tap' connec- 
tion (to the antenna and BFR91 base). 

The rest of the components can now be 
mounted and soldered in place. Make sure 
they are all well -seated down on the board 
to minimise lead inductance. Note that the 
two resistors are mounted upright. 

I should make a note here in passing 
about the resistors and capacitors. It is 
important that low inductance types be 
used, otherwise you're likely to experience 
some strange results. Most modern low -to - 
medium value carbon film and metal film 
resistors rated at 1/2W or less have relatively 
low inductance and self -capacitance at 
UHF. The capacitors should be miniature 
'plate' or 'disc' types to obtain low self-in- 
ductance. The capacitor values are all non- 
critical. Any value +/- 50% of the nominal 
value will work (i.e: from 27p to 100p for 
Cl, C2 and C3). Note that the trimmer, 
CV1, should have the moving plates 
grounded so that the alignment screwdriver 
will not detune L1 when you come to adjust 
CV1. With the capacitor type used on the 
prototype, a 'flat' on one side identifies the 
'hot' (i.e: non -grounded) fixed plates. (See 
Figure 4). 

Short lengths of small diameter coax 
should be terminated to the input and out- 
put lands on the board, as shown with the 
overlay and wiring diagram. Teflon insu- 
lated coax is best for this, or else take great 
care and solder swiftly using a hot iron. First 
tin the shield braid and the area of board 
groundplane to which it will be soldered. 
Attach supply positive and negative 
(ground) wires last. 

A quick dc check will indicate if you've 
got it together properly. With a supply of 
around 12-14 volts connected, see that the 
unit draws close to 5 mA. 

Installation and tune-up 
This project could be installed as a mast- 
head amplifier or inside a transceiver. 
Owing to the great variety of differing cir- 
cumstances likely to be encountered, we 
can only give general guidelines. 
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PARTS LIST - ETI-737 
Resistors all 1/4W, 5% 

R1 47k 
R2 1k 

(Resistors should be carbon or metal film types, 
e.g: Philips CR25 or MR16, respectively) 
Capacitors 

Cl, 2,3 68p min. ceramic 
C4 1n min. ceramic 
CV1 1-20p min. trimmer 

Semiconductors 
01 BFR91 or BFR91A 

Miscellaneous 
FL1 Toko helical filter set, 

252MX-1506A/7HW for 
440 MHz (D.S.E. L-1850) 
or 252MX-1507A/7HW for 
47 MHz (D.S.E. L-1860). 

ETI-737 pc board (double -sided G10 fibreglass); 
length of 22g tinned copper wire; length of 
RG174/U 3 mm diameter 50 ohm coax 
(preferably teflon dielectric); hookup wire, etc. 

Price estimate: $19-$21 
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Figure 3. Circuit of the preamp. 
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Figure 4. Showing Construction of the 
input tuned line, L1 and orientation of 
the tuning trimmer, CV1. 
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Figure 5. Showing typical installation as a masthead amplifier. Arrange- 
ments for dc feed via the coax shown below. 
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Figure 6. Showing typical installation inside a transceiver. Just insert it in place 
of the input coupling capacitor between the antenna changeover circuitry and 
RF stage input. Above. Photograph of the preamp installed in a common UHF 
rig, according to the circuit principle shown here. 

FILTERS - DIPLEXERS- 
- MULTICOUPLERS 40-960 MHz 

* high efficiency resonators 

* welded aluminium construction 

* invar temperature compensation 

* multicouplers custom-built 

* professional quality 
at reasonable prices 

* fastest deliveries in the west 

KENSOR PTY. LTD. 
12 Hehir Street, Belmont 6104, 
West Australia 
Telephone : 4782333 Telex : AA95914 
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In a masthead installation, apart from the 

obvious weather and grounding considera- 
tions, the unit has to be switched out of the 
line when transmitting. Even if only moder- 
ate powers are used, changeover relays of 
the type which ground the unoperated con- 
nection should be used. The supply voltage 
can be either via a separate wire or the coax 
centre conductor, as illustrated in Figure 5. 

In a transceiver, the unit should be 
installed between the antenna changeover 
circuitry and the input of the RF stage. A 
typical input circuit and the modification is 
shown in Figure 6. 

For a preliminary tune-up, you can pick a 
local signal (e.g: a beacon), attenuate it at 
the input until it's quite weak, then tune 
CV1 for best signal-plus-noiselnoise ratio. 
Don't just 'peak' the signal. By ear, it's a bit 
of a fudge, but quite acceptable results can 
be achieved. 

UNDER NO CIRCUMSTANCES 
TOUCH THE SCREWS IN THE HELI- 
CAL RESONATOR SET, FLI. 

Two other methods, equally good, can be 
used but you'll need the right equipment. A 
stable signal generator and noise & distor- 
tion meter can be used to set CV1 for signal- 
plus-noiselnoise ratio at a given distortion or 
for minimum distortion (that's what your 
goal is, after all). Alternatively, a stable 
noise source and an ac voltmeter can be 
used to set CV1 for minimum noise figure. 
The necessary equipment and technique for 
this is described in the ARRL's Radio 
Amateurs' VHF Manual. 

Performance 
The measured bandwidth was 20 MHz at 
the -3 dB points (Figure 7). Mid -band gain 
was 13 dB. As for dynamic range, the out- 
put -1 dB compression point was -3 dBm 
(0.5 mW), the output saturating at -2 dBm 
(0.7 mW). When installed in a UHF rig that 
gave a sensitivity of 1µV for 12 dB 
SINAD, sensitivity improved to 0.25 µV 
for the same SINAD. 

The results you get will entirely depend 
on the noise figure of the existing front end. 
Note that you won't achieve an overall 
'noise figure equal to the preamp's noise 
figure because the existing front end also 

2 dB 

420 430 440 450 460 

Figure 7. Measured bandwidth of the preamp. 

contributes some noise. 1he overall noise 
factor of a receiving system is given by: 

f2 - 1 fn - 1 

F=f1 + +... 
G1 G8... G2G1 

where f1 is the noise factor of the first stage 
fn is the noise factor of the nth stage 
GI is the gain of the first stage 
G is the gain of the nth stage 

It's obvious from this equation that the first 
stage largely determines the noise figure 
and, if the gain of this and succeeding stages 
is greater than one, the denominator of 
each term becomes greater. Thus, the 
numerical value of the terms beyond the 
second or third stage rapidly approaches 
zero and can be ignored. 

As an example, if your preamp has a 
2 dB noise figure and a gain of 13 dB and 
your receiver a 5 dB noise figure, the over- 
all noise figure works out to be around 
2.3 dB. 

The project can be run from any supply 
ranging from 8 V to 16 V. However, opti- 
mum noise figure is obtained at around 
5 mA collector current (see Figure 1) and it 
is best to check this and adjust the bias if 
you're powering the preamp from a voltage 
other than the nominal 12 V or so. A mil- 
liameter in the supply lead is sufficient (base 
current is only about 50-60 p.A). Vary the 
value of R1 to obtain the optimum collector 
current. 

DAISY -WHEEL SENSATION! 
$699.00 
Including sales tax. 

CAT No 
XP4620 

t 

Unbelievable price 
breakthrough for a letter quality printer! 
KEY FEATURES 

Amazing low price 
20CPI speed 
QUME daisy -wheel compatibility 
Word processor standard character set 
Special technology to prevent "Prism Notch" 
Centronics standard interface 

Jaycar I ncorporati ng 

ELECTRONIC' 
AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET PHONE: 102) 264 6688 and 102) 267 1614 

CARLINGFORD TELEX: 72293 

Cnr CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 872 4444 
CONCORD 
115 - 117 PARRAMATTA ROAD PHONE: 102) 745 3077 

HURSTVILLE 121 FOREST ROAD PHONE: 1021 570 7000 

SPECIFICATIONS 
Printing System 96 spoke daisy wheel (OUME WP compatible) 
Printing Speed 20 characters per second 
Character Pitch 1/10 inch, 1/12 inch 
Pnnt Length 12 inches 
No. of Characters 120 characters at 1/10 inch pitch, 

per Line 144 characters at 1/12 inch pitch 
Horizontal Min. Pitch : 1/120 inch 
Platen Length : 13 Inches /i Min. Line Feed Pitch : 1/48 inch 
Paper Feed System : Friction feed 
Copy Capability : Original +3 copies 
Impression Control : Automatic 8 levels 
Ribbon : Multi strike type ribbon cartridge (QUME MULTI - 

STRIKE IV, FABRIC IV compatible) 
Ribbon Life : 400 000 characters 
Interface : 8 bits parallel (CENTRONICS compatible), 

12 bits parallel 
Noise : 58 dB 
Memory BuBa : 256 characters 
Logic Seeking : 128 characters 
Line Feed : 1 second per line (Shannon format) 
Carriage Rturn : 0.66 second 
Power Consumption : Idling 40W, Operation 80W 
MTBF : 2000 hours at 25% duty 
Dimensions : 500(W) x 350(D) x 170(H) mm 
Weight : 9.5 kg 

GRAB ONE NOW WHILE THEY LAST! 
They compare with $2,000 printers 
but only cost a fraction. Hurry! 

SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 
Mon - Fn gam - 5.30pm. Sal - 9am - 12pm. Thor, night 8.30pm 

SHOP HOURS SYDNEY 
Mon - Fr, 8.30am - 5,30pm. Sat - 8.30am - 12pm Thor night 8.30pm 
MAIL ORDERS AND CORRESPONDENCE. P O. Bo. 185. Concord. 2137 

Mail Order IIIIn 
By 

BANKCARD 
Via Your Phone 
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PROFESSIONAL QUALITY 
ELECTRONIC COMPONENTS " COPAL 

Pressure Switches. 
Semiconductor types 
available for gas or 
liquid. Ranges 
available from 
0-1 Bar. 

t, COPAL 

'141} S.P. Stepping Motors. 
Available with or 
without gear box, 
6-24 Volt DC. 

COPAL 
Dip Rotary Coded 
Switches. Sealed BCD 
and hexidecimal coded 
miniature rotary 
switches. 

ZedU Hirschmann 
MS100 Probe. 
Test probe with lead 
and touch proof 
handle for scanning of 
voltages up to 1000 V. 

llhtschmáún- 
Fibre Optics. 
OSMA series of high 
quality universal single 
pole connectors and 
components. 

kid& 
MAYER KRIEG &CO. 
248 ANGAS ST., ADELAIDE, S.A. 501X 

For further information and data sheets contact your local distributor. 
NSW: Mayer Krieg (02) 884 1900; M. Rutty (02) 476 4068. NEWCASTLE: 
DGE Systems (049) 69 1625; OLD: E.C.O. Electronics (07) 376 5677; Fred 
Hoe (07) 277 4311. SA: Antler) Electronic. (08) 294 2600. TAS: D & I 

Agencies (002) 23 2842. VIC: Mayer Krieg (031 579 5722. WA: Pro -Spec 
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Amateur radio and the face 
of change 
Roger Harrison VK2ZTB 

Great structural and technical changes have occurred within 
amateur radio in the past two decades. The proliferation of VHF 
mobile operations and repeaters; the CB boom, the Novice 
licence and influx of newcomers from that source; the 
integration of microcomputers into the 'shack', are but several 
examples. Amateur radio looks set for tremendous growth and 
change from now to the turn of the century. How will the amateur 

fraternity cope? 

TODAY, right now, amateur radio stands 
at a crossroads. Never in the history of the 
hobby have we faced such a challenge as 
that which now,stands before us. The next 
two decades will bring changes to amateur 
radio so profound, and with such speed, 
that the developments of the last two 
decades will seem but wrinkles in the fabric 
of the past. 

Over the past, 20 years some pretty radi- 
cal changes, both technological and struc- 
túral, have occurred in amateur radib. I Was 
fortunate to be born at such a time that I 
could not only observe, but participate in, 
an era of profound change. I have had my 
licence now for just on 20 years. I entered 
the hobby at the zenith of the valve era, 
when the 807, the 12AX7 and QQE06/40 
reigned supreme. 6CW4 Nuvistors and 7360 
beam switching mixers represented 'high 
technology'. Single-sideband was a four let- 
ter word, espoused by the technically for- 
ward -looking, misunderstood and derided 
by those who clung to the standatds of the 
past. By the mid -1960s SSB was the domi- 
nant mode on the HF bands and was just 
making its presence felt on the bands 
50 MHz and up. Overcrowding on the HF 
bands created a technological imperative 
and SSB was the solution. 

Twenty years ago there were two licences - the full and limited; debate on a 'novice 
licence' was very new. The concept was 
espoused by the forward -looking, derided 
by those who clung to the past. Twelve 
years on, the Novice Licence was a reality. 

Twenty years ago the great mass of 
amateur stations comprised a hodge-podge 
collection of adapted surplus military or 
commercial equipment and homebrew 
adjuncts. 'Commercial ham gear', what lit- 
tle there was of it, was for the well -endowed 
or extravagant ham. A very few stations 
were built from scratch. Transceivers were a 
rarity. Netting was an art. Ten years later. 
transceivers were legion, the great majority 

were commercially manufactured for the 
amateur market and very few stations were 
built from scratch, still. (Though, numeri- 
cally, the number has probably risen as 
solid-state techniques provided a more 
"accessible" technology. 

Twenty years ago solid-state devices, 
while available on a very limited scale, were 
rarely seen in amateur gear. Ten years later 
solid-state devices had almost completely 
pervaded amateur equipment. At that time, 
analogue integrated circuits were a mere ten 
years old, were rarely available and rarely 
seen in amateur gear. Digital ICs were 
younger and even rarer. The microproces- 
sor has not yet been invented. Five years on 
from then, (that is, five years ago) that 
scene had changed totally. Today, sophisti- 
cated and highly complex large-scale 
integration ICs are common in amateur 
stations, along with the microprocessor and 
the machine that grew out from that - the 
microcomputer. 

The integration of the microcomputer 
into the amateur station will, 1 think, prove 
the catalyst that sparks off a new round of 
technological advancement within amateur 
radio. Amateurs are already moving into 
various forms of digital communications as 
well as adapting older modes to the newer 
technology. The modern amateur RTTY 
station is built around a "glass teletype" - 
a microcomputer and VDU. 

Somewhere down the track I expect we'll 
see interactive "robot" stations which will 
test the communciations path parameters 
and set up the equipment for optumum res- 
ults to suit the mode chosen. For example - finding the optimum working frequency 
on HF for the path selected and setting the 
antenna radiation pattern and transmitter 
power level before you call CQ, then opti- 
mising everything during your contacts. Or, 
another scenario might be where a robot - 
equipped station automatically tracks a 
satellite, sets the transmitter power and 

receiver parameters for best signal-to- 
noise ratio plus compensating for doppler 
shift etc, all interactively in real time. 

I would expect that, before too much 
longer, we'll see 'communications mode 
converters' which convert, say, RTTY to 
speech and vice -versa, as well as real-time 
language converters - Japanese -to - 
English, for example - that translate as 
you speak. These developments will come 
about as a result of the convergence of com- 
puter and communications technologies. 

I think you will all readily admit that 
technological advancement will continue to 
create change in the hobby - after all, it is 
an interest in the technology that fundamen- 
tally attracts most amateurs and this interest 
provides the drive to explore new 
directions. 

However, it is not technological change 
alone that will have the greatest influence 
on amateur radio in the next two decades, 
but also the pace and character of social 
change - what happens in the world 
around us. 

Australia, and indeed the greater part of 
the western world, has experienced great 
social and economic change since the Sec- 
ond World War. Our current standard of 
living, our work patterns and our lifestyles 
are largely a product of that era. The social 
and economic upheavals we have experi- 
enced in the decade just past have set the 
stage for a future which may be difficult to 
comprehend, but will doubtless arrive. 

By the year 2000, people will have much 
more leisure time than they do now, their 
working life will be shorter and they will be 
better educated. As a result, I believe, 
leisure pursuits of a technical nature will 
rise dramatically and the interest in amateur 
radio will rise along with it. Industries serv- 
ing the demands of these technical leisure 
pursuits will boom as a result. 

But, to support my hypothesis, we need 
to look into the past a little. 
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The face of change. At top is the well setup pre - 
WW I amateur station. The emphasis was on 
Individual component construction, though not 

' everything was homemade. (From Wireless Teleg- 
raphy for Amateurs, by R. P. Howgrave-Graham; 
circa 1911). Below is an example of a modem -day 
amateur station. The 'primay gear (transceiver, 
receiver) is commercial with homemade adjuncts. 
The emphasis, thse days, is on system engineering 
to provide flexible operating options. (Photo cour- 
tesy Andrew Kay, VK2YLA). 
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Historical patterns 
The first industrial revolution totally 
changed the way people lived and worked in 
Britain and Europe in the 18th Century. 
Mechanisation radically and rapidly altered 
the face of agriculture. In "Learning to Live 
with the Revolution" (The Bulletin, 6 Sept. 
1983, p. 58) the writer, Collyn Rivers, 
points out that in the mid -1700s some 65% 
of Britain's workers farmed the land. This 
fell to less than 50% in the 1780s and, aided 
by increasing mechanisation, to 11% by 

---=-'.---" 

s 

L 

1950, and a mere 3% by 1891. It has 
remained constant since. Rivers noted that 
farming ceased to be the major source of 
employment in the eastern states of Amer- 
ica by 1860, in Australia by 1870, in the 
Soviet Union by 1947. 

For a time the major source of employ- 
ment became manufacturing and mining, 
but only barely exceeding the service indus- 
tries, he said. In Britain percentages were 
equal (35% : 35%) in 1810, "... rising to 
about 35% industrial: 45% services by mid- 

century, and falling again to equality a dec- 
ade or two later. These percentages rem- 
ained about equal until 1950, when the ser- 
vice sector leapt ahead, to nearly 60% by 
1980." (Our italics ... Ed.). 

In 1830 over 70% of US workers bred 
animals or grew crops. This fell to 47% by 
1833, to 25% a hundred years later, and to 
3% in the mid -60s: remaining constant 
since. This' change is mirrored by the 
increase of those in US service industries - 
to 50% by 1933 and more than 70% in 1983. 
Australia was spared the full upheaval of 
the first industrial revolution. "At no time in 
this country's history has manufacturing 
been the major source of employment." 
(our italics ... Ed.). 

The Colonial census of 1871 even then 
showed half the workforce in service indus- 
tries, according to Rivers. Australia was the 
first nation to have a service -based economy, 
and in that era probably the highest per 
capita income in the world. The percentage 
of Australians employed in service indus- 
tries has grown ever since. It is currently 
71% or so. "Mechanisation made large- 
scale manufacturing an economic reality. 
Technology developed and refined the 
products and the processes enabling greater 
quantities of increasingly complex devices 
to be made with correspondingly fewer peo- 
ple involved." 

"Increasing automation will reduce that 
workforce further," says Rivers. 

The trend to less working time and 
increased leisure time is perhaps best 
illustrated by the rise in part-time employ- 
ment. From late 1974 to 1979 there was a 

decline of 44 000 full-time jobs in Australia 
and an increase of 233 000 workers in part- 
time employment. 

Expanding automation and cybernation 
in the workplace will not only contribute to 
the reduction of jobs available, but reduce 
the period worked in a year by full-time 
employees. At present, those in full-time 
employment have their year divided into, 
on average, 228 working days and 137 leis- 
ure days. This will be very nearly reversed 
by the end of this century, according to 
Kahn and Weiner in this book "The Year 
2000". They predict that, by then, the year 
will be divided into 148 days of work and 
217 days of leisure. 

Western society has moved from an agri- 
cultural economy (pre -industrial) to an 
industrial economy (where manufacturing 
predominated), to a post-industrial 'ser- 
vices' economy where most workers are 
employed in the so-called service industries 
(retailing, banking, advertising, enter- 
tainment, transport et al). That's where we 
are now - but, services employment is on 

ETI May 1984 - 139 



AGRICULTURE 

MANUFACTURING 

/ 

SERVICES I S 

EDUCATION/ 
LEISURE 

PRE -INDUSTRIAL INDUSTRIAL -iss. POST-INDUSTRIAL -110- POST -SERVICES 

Figure 1. Historical progression from a pre -industrial to a post -services economy. 

.the decline. These overlapping cycles are 
illustrated in Figure 1, from "Sleepers, 
Wake!" by Barry Jones (now Federal Minis- 
ter for Science & Technology). The rise of 
the post -services economy has already com- 
menced and will be based on education/ 
leisure activities. 

Filling in the time 
What will people do with the leisure time 
available; work? Hardly. Pay rates now 
generally allow people to pursue non -work 
activities in the leisure time available and 
this trend is predicted to continue. 
Undoubtedly, some will turn to technical 
pursuits, in part fuelled by increased aware- 
jiess and education in scientific and tech- 
nical matter. 

In the 1950s, when there were around 
30% fewer leisure days in the working year, 
fewer than 10 magazines on the Australian 
market serviced technical hobbies. By the 
mid -1970s the number had not doubled, but 
at present more than 40 are available (not 

all locally -produced admittedly, but that 
was never the case throughout the period in 
question, anyway). If you look at the elec- 
tronics -based publications alone, viz: those - 
covering electronics, computing, communi- 
cations etc, the diversity is staggering. There 
are now a range of magazines specialising in 
a single defined area (e.g: especially the 
computing magazines covering just one 
model or one narrow range of models). This 
reflects the specialisation in interest as well. 

Education, work and leisure 
Today, more people are staying in educa- 
tion beyond secondary school and do not 
enter the workforce until their mid -20s. In 
addition, many already in the work -force 
are supplementing their education - the 
larger proportion of them doing technical 
courses. From the turn of the century to just 
post -WW II technical tertiary education was 
predominantly trade -oriented (boilermak- 
ing, motor -winding, electrical wiring etc) 
and conducted part-time, generally through 

apprenticeship schemes. In the 1950s, the 
transition to full-time, more broadly based 
technical education occurred leading to the 
expansion and proliferation of the universi- 
ties and the establishment of tertiary ins- 
titutes intermediate between trade technical 
colleges and universities. 

From the turn of the century through to 
the late -1960s, a person's working life was 
figured to be around 45-50 years. (from age 
15-20, to age 65). Following retirement, 
male workers could look forward to 7-10 
years of leisure, females somewhat longer. 
The past decade has shown a trend for the 
retiring age to drop some 10 years and the 
working life of a person to shrink to 30-35 
years. This indicates many more years will 
be available in a person's working life where 
non -work activities will be pursued. Such 
activities will be divided between education 
and leisure. 

Amateur radio, being a technical leisure 
activity, will obviously attract a percentage 
of these people who will spend a significant 
proportion of their non -work years and 
hours pursuing their hobby interest. 

Amateur radio - 
facing the change 
With people having greater leisure time and 
better education than before entering the 
hobby, some stress will be placed on the 
`structure', partly through sheer numbers 
and partly through the differing back- 
grounds, attitudes and experiences of the 
newcomers. Going back to the CB `boom' 
years, 1972 through 1978, many amateurs 
who held a licence from before that time 
will remember the 'dislocation' experienced 
in the social structure and organisation that 
occured within the hobby then. CBers 
brought distinctly differing attitudes, 
backgrounds and experiences with them. 
Predominantly, CBers had non -technical 
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backgrounds but their interest in the tech- 
nical aspects of communications, aroused 
by their experiences on the air, and the 
comparative freedom and scope offered by 
amateur radio, attracted them. But few 
moved into amateur radio until an `entry 
level' to suit their needs and background 
was produced. That was the Novice 
Licence, which appeared in 1976, having 
been seriously mooted some 15 years or so 
earlier. 

It seems it was the Novice Licence that 
provided for the rapid growth of amateur 
licencees from 1975. 

I believe the present licensing structure, 
and the amateur regulations, will stifle both 
growth (from newcomers) and technologi- 
cal development within the hobby, making 
it restrictive to many existing amateurs and 
unattractive as a hobby pursuit to those 
seeking an outlet for their technological 
leisure interests, unless something is done 
so we can cope with the coming changes. 

The present licensing structure provides 
three `entry points' to the hobby. Viz: 

The Novice licence 
The Limited licence 

and The `Full' licence 
The Limited licence is actually an adjunct 

to the full licence. The Novice licence is the 
first "new" licence to be introduced since 
amateur service licensing began. 

Specialisation within the ranks of 
amateurs began very early. The major spec- 
ialisation that appeared early was VHF 
techniques. Following the burgeoning of 
activity in the post -WW II years, particu- 
larly on VHF, pressure for a specialised lic- 
ence arose, culminating in the introduction 
of the Limited licence in the early 1950s. 
The same technical and regulations exam as 
the full licence applied, but the morse code 
exam was not required. A few short years 
later, when commercial television reached 
our shores, amateurs who wished to con- 
duct TV transmission experiments couldn't ... until the `/T' qualification was intro- 
duced; acquired after sitting for an addit- 
ional examination. (This requirement, and 
the /T, was dropped some years ago). 

Much more diverse specialisation, now 
arising, will place similar pressures on the 
existing licensing structure in years to come. 
An `all -encompassing' licence does not 
really provide for the needs and interests of 
specialists. An examination for such a 
licence would not only be daunting to dev- 
ise but would represent a formidable barrier 
to many potential amateurs. 

"Sticking to the fundamentals" will rap- 
idly become an impossible exercise as the 
convergence of computing and communica- 
tions technologies so broadens the funda- 
mentals from the basic electronics and 
communications topics now covered that 
one would need a considerable portion of a 
higher tertiary qualification to cope. I'm not 
suggesting that such a licence level should 
not exist, though. What I am suggesting is 
that the number, classification and coverage 
of entry points should be considered. Per- 
haps we need more entry points (examina- 

tions, licence classes) to cope with the 
spectrum of specialisations the hobby will 
face in the future. 

The current regu tions, and those pro- 
posed under the new Radiocommunications 
Act, will also have a stifling influence, I 
believe, on the growth and development of 
amateur radio. For example; at present, the 
permitted transmission modes are all clas- 
sified and defined in the regulations. Now, 
one of the fundamental precepts of amateur 
radio is "experimentation". If you want to 
experiment with spread spectrum transmis- 
sions, for example, the current regulations 
prevent you. You may get individual per- 
mission ... and you may not. The point is, 
experimenting with an undefined transmis- 
sion mode is not available to you. Indeed, 
experimenting with hitherto underfined 
techniques is prevented by the regulations. 

I don't propose we do away with the 
regulations, rather that the way in which 
they're framed should be examined with a 
view to removing the sort of restrictions 
they impose while maintaining the rights 
and privileges of other amateurs and spec- 
trum users. A point to remember, it was 
amateurs who pioneered the use of single 
sideband and who were the first to widely 
adopt it in daily use. 

How will amateur radio cope with the 
influx of newcomers and increased band 
population? While it is true that, in recent 
years the spectrum space allocated amateur 
radio has expanded, notably in the alloca- 
tions between 1.5 and 30 MHz, it has done 
little to alleviate crowding. The problem is 

even evident on VHF at times (particularly 
in other countries with high amateur popu- 
lations, like the US and Japan). 

It was a technological imperative - the 
prospect of crowding and its attendant 
interference - that led to the adoption, by 
`gentlemen's agreement', of single sideband 
as the predominant voice mode on the HF 
bands. I believe it will be the same techno- 
logical imperative that will force the intro- 
duction of new modes that allow greater 
band occupancy while reducing mutual 
interference or keeping it to 'acceptable' 
levels. I can foresee the growth of com- 
pressed spectrum and spread spectrum 
transmission modes and the decline of SSB 
as a result. 

If amateur radio is to survive, let alone 
cope with, the profound social and techno- 
logical changes that are taking place in our 
society, then the whole structure of the 
hobby needs careful examination and over- 
haul or reinforcing where necessary. The 
ability to change in the climate of external 
change, rather than stand fast and stagnate, 
will ensure a prosperous, healthy, exciting 
future for amateur radio where the horizons 
can expand to the limit of the collective 
imagination of the fraternity. 

I said, at the beginning, we stand at a 
crossroads. One way leads back and to 
oblivion, one way leads off to an uncertain 
future and one way leads forward, where 
the laneways expand. Which way shall we 
choose? It's up to us. 
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scopic antenna, earphone jack and built-in prop 
stand. Includes earphone, external antenna wire, 
protective case and full instructions. 

%l Cat D-2837 $ 
BATTERY OPERATED 119 

Daisywheel 
Printer/Typewriter. 

This typewriter can be connected to your corn 
puter as a printer. Prints at 13 cps choice of 3 
pitches, impression control, auto correcting, 
full tabs and margin settings. Centronics - 
type interface. 
Cat X-3275 

COMING SOON! 195 
Inductive pick-up 

Suction cap sticks so 
no electrical connec- 
tion needed. Ideal for 
am gibbers, tapes,etc 
(recording of phone 
conversations may 
not be permissible). 

Cat C-7300 ONLY $1 80 

ITS THE 

AMAZING 
BICYCLE 

COMPUTEIL 

Add a bike computer 
to your pushbike and 
you'll really know how 
well you're doing. 
Very simple to fit on 
all types of push- 
bikes, displays dis- 
tance, speed, elapsed S4 5u lance, veragespeed 
etc. Cat V-3010 

Xidex quality 
diskettes 

Don't risk loss of valuable computer 
data by using 'economy' floppy disks - they could post you a fortune! The 
new Xidex range of Precision disks 
offer a level of 
quality and 
reliability 
previously 
unknown 

Single sided, double density HARD 
sector Cat X-3505 $4.95 
Single sided, double density SOFT 
sector Cat X-3510 $4.95 
Box of 10 Single sided, double density 
SOFT/s Cat X-3512 $54.50 

10A 240V 
Microswitch 

SPOT contacts, 240V DC 1 OA 
rating. Ideal for use in 
burglar alarms, limit 
switches, etc. 

$1 95 
Cat S-1920 
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It's a steal! 

Dick Smith Wizzard at cost! 
Our loss is your gain! We're overstocked 
with the amazing Dick Smith WIZZARD 

.rer. 

Y l 
5 'I<" 

C X s+r- 
;,1-4t,_ 

and must clear excess stock Hurry! 
Take advantage of our problems. Stocks 
strictly limited - Don't miss this amazing 
K price offer. 

WAS 

1295 

'139 Cat Y-1600 

WHILE STOCKS LAST! 

Flux p 
Iwo Remover 

Fantastic for service work 
technicians and for clean- 
ing up messy solder jobs! 
400g spray can $ 
Cat N-1055 

Low Cost Soldering Iron 
A general purpose iron that gives 25 
watts of heat very quickly. Stainless 
steel barrel and copper tip. $995 Cat T-1330 

Spare tip 
suit. 

T-1312 digg.".. 
$2.75 - 

Arley 5upertool 
Don't buy an ordinary PCB drill: take 
a look at the new Arlec Supertool. It 
polishes, cuts, grinds, engraves, 
sands, mills 8 drills! Inc. mains 

adaptor 

Cat 1-4754 $3995 
Spare Parts 
Drill bits 1-4756 $4.95 
Grinding bits T-4758 $5.95 
Ink Erasers T4760 $2.95 
Pencil Erasers T-4762 $2.95 

Soldering Nay' 
Stand 
with 
Magnifier 
Heavy base, ad- 
justable clips, sol - 
der stand. 

$ ONLY $995 
Cat 1-5710 

Multi -purpose 
stand 
Adjustable vice, ` , . 

J 
iron holder and v' 
Leavves both hands Iron and 

soldet 
spoholder. 
free! Cat 1-5700 , d 

ONLY 
$2950 

yist... 
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LED's, LED's 
Premium Quality! 

Matched brightness, top quality. For 
those projects whose appearance 
really matters 
Colour Size Cat No. Price 10 up 
Red 3mm Z-4077 .30C .25C 

Green 3mm Z-4079 .35C .30C 
Yellow 3mm Z-4081 .505 .45C 

Orange 3mm Z-4083 .505 .45c 
Red 5mm Z-4085 .30C .25c 
Green 5mm Z-4087 .35C .305 
Yellow 5mm Z-4089 .405 .35c 
Orange 5mm Z-4091 .405 .35C 
Red High Intensity Cat Z -4075.95/90c 

Infra red 
beam relay 
240V powered, with a 12V DC @ lA 
output each time the beam is broken. 
Can be set for 'instant' and 'inter- 
mittent' (outputs five secs. after beam 
is broken). 

Cat L-5050 

GREAT 
VALUE! 

ONLY 

$99 

It's Alarming! 
` ' Horn Speaker 

All-weather orn speaker 
t' with plastic body f or long 

life. 8 ohms impedance, 
10 watts rating. 

Cat C-2705 $1025 
Reflex Horn 
Larger horn with 
huge rating. For ins- 
tallations where a 
loud alarm is a must. 

Cat C-2718 $2650 
Fire Bell 

Huge 8 Inch bell with massive 
ganger, 12 volts operated at 
300mA. 
Cat L-5280 $3495 

Window Foil 
Adhesive backed alu- 
minium foil for window 

and door glass. 
6.5mm x 32m roll. 695 
Cat L-5200 

Reed switch/magnet set 
In plastic cases. ideal 
for aluminium win- 
ows; includes moun- 
ting holes and screw 
terminals for wires. 

$275 
Cat L-5210 

Microwave 
Alarm detector 
Invisible microwaves detect any move- 

ment in the tar 
get area. Works. 
through fibro, 
plaster, etc. 

ONLY $95 
Cat L-5000 

Digital LCD Multimeter 
BARGAIN!!! 
What a special! Fantastic quality LCD digital multi - 
meter with single knob selection (no messy lead 
swapping!) at a truly bargain price. Huge 10A AC 8 
DC capacity, high impedance and 25 ranges. 
Normally great value ... now fantastadicksagori- 
ferous! 

WAS 

$ 7995 
This $4995 

month 
Hurry ... limited stock 

There's a store near you - 
or use our reliable home delivery service 

Cat 0 1455 

Terms available to 
approved applicants 

through... 

Miss out on your Dick Smith 
Electronics catalogue? 

How can you last the rest of the year 
without it Rush- do not dawdle- to your 
nearest Dick Smith Electronics store 
and they'll swap a brand new, bright 
shiny Dick Smith Catalogue for one of 
your old worn out $1 notes 

And you'll even get the $1.00 value back 
again with our $1.00 bonus coupon! 

DICK SMITH ELECTRONI 
See page143for address details 

bonHCord 

welcome here 
I 

DSE A741/KT 
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Teac top performance system! 
Teac A-313: 22W/Ch Integrated Amplifier 
Superb quality in a modern -as -tomorrow hi fidelity amplifier. DC coupled 
for optimum noise and distortion characteristics; 22 watts/channel rating. 
Suitable for two sets of speakers with A/B/AB switching. Cat A-1310 
Teac T-515: AM/FM Stereo Tuner 
The perfect match for the A-313. With superb styling the T-515 is 
delightfully simple to operate, and even has a built-in recording calibration 
tone! 'Made for Australia' model with correct Australian FM band (not 
wrong overseas band!) Cat A-1510 

Teac V-300: Stereo Cassette 
And to complete the trio- a superb 'metal' compatable stereo cassette 
deck with soft -touch controls and large LED peak level meters. Plus 
features not normally found in the V-300 price range: direct function 
mechanism, brilliance switch, Dolby B noise reduction, record mute 
function, independent 1/r record level controls and much more! 
Cat A-3507 

SPECIAL OFFER NORMALLY $856 
Buy above three units & get SYSTEM PRICE 
the superb Dick Smith Belt 
Drive Turntable for only $12 
extra! $AVE $AVE SAVE! 

Buy your components 
the smart way 

BULK 
PACKS 

Resistor pack $590 
300 computer selected worth 
!AW types, 60 values, 5% S1 2 
types. Cat R-7010 
Metal Film Resistors 
300 precision 1% t7. W $ 395 metal film resistors. 
Cat R-7015 $18 worth 

Greencap Pack $895 
60 greencaps. 100 volt rating, 
selected values of .001 uF-0.22uF. 
Cat R-7040 $13 value 
Electrolytic Pack $675 
55 single ended electros, 
2.2 to 470uF, voltages Worth form 10 to 25. 
Cat R-7030 
Ceramic Pack 
Over 60 quality ceramics, 
none less than 50VW, 
some as high as 630VW. 
Selection of range from 
10pF to 0.1 uF. Cat R-7050 

$475 
$7 

value 

5699 
Prototype 

Boards 
No more rats nests! The easy way to 
build up circuits. 
Mini board (size 80x60x8mm) 
Cat P-4614 $9.20 
Giant board (size 1 75x67x8mm) 
Cat P-4615 $13.95 
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Electronic Buzzer 
Solid state warning, 
operates from 4-15V DC. 
Tiny (32 x 14.5mm) with 
massive 70dB@ 1m output. 
Cat L-7009 

ONLY $ 1 95 

Printed 
Strip boards 

The most versatile board of the lot! 
Etched copper strips are predrulled 
and plated ready for solder. 
2.54mm spacing x 76mm x 153mm 
Cat H-5612 .... 53.15 (10 up $2.90) 
2.54mm spacing x 76mm x 76mm 
Cat H-5614 .... S1.65 (10 up $1.55) 
2.54mm spacing x 76mm x153 mm 
As H-5612 board, but with pre-cut 
short tracks making it ideal for multi IC 
work Plated strips. 
C; t H-5616 .... $3.55 (10 up $3.25) 

Dick Smith ZIPPY BOXES 
Smal(-UB5(28x54x83mm) Cat H-2755 

S1 .80 (10 up $1.60) 
Medium-UB3 (41x68x130mm) Cat H-2753 

$2.25 (10 up S2.05) 
Large -U 61 (50x90x150mm) Cat H-2751 

$2.80 (10 up S2.55) 
Giant-UB2 (60x113x196mm) Cat H-2752 

$3.99 (10 up $3.50) 

Casio FX-550 
Calculator 

Superb, new calculator from one of 
the world's leading manufacturers, with 
features you'd expect to pay $$$ more 
for, like 10 digit LCD, 8 digit mantissa 
8 2 digit exponent, memory and lots 
more. The last word in pocket calcula- 
tors, ideal for high school and univer- 
sity students. 
Cat 0-3100 

Recommended 
by many 

leading schools! 

ONLY 

s425o 
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Stackable 
Parts Drawers 

Somewhere to keep all those bits and 
pieces. Stackable, too: very handy! 
Two styles: 
One drawer per box $3.15 
Cat H-2584 

Two drawers per box 
Cat H-2585 
$3.15 ; ' 

Adjustable Utility Box 
This is a durable, lightweight utility box. 

Compartments can 
be adjusted to suit 

your own needs. 
Dimensions: 285 x 
4019 x 170(d)mm. 

Cat H-2592 

$6 75 



Project Case 
Asuperbcase ideal for a large range of 
projects. Features removable front & 

rear panels. easy PCB mounting 
Size210x175x55mm 

Cat H-2520 $250 
(10 up 611.5q 

19in Rack 
Mounting Case 

Quality black instrument case fits 
standard 19in racks. Heavy gauge 
(3mm) front panel, Size 42.5 x 25 

x 14cm. 
Gat H-2481 -" 14995 

s its! 
Multi -output 
Solar Cell! r1 

21st century power! 
Encapsulated cell giving 3, 6 or 9V out at 
50mA. Great for solar powered protects etc. 
complete with reflectors. Cat Z-4842 

ONLY $2995 

/The Amazing 

Stereo 
Simulator II 

Wish those old video movies had 
modern stereo sound? This low- 
cost gadget turns almost any 

mono signal Into 
amazingly good 

synthetic stereo! t Cat K-4321 

4\ ONLY 

$1995 

SAVE $70 ON MIGHTY BEARCAT 20/20 

Our most 
popular scanner ever! 

Yes! Famous Bearcat 20/20 scanner -the one 
with the lot including dual power, aircraft 
band, etc - now reduced by an amazing S70! 
Hurry: limited stock Don't miss it! 

was $499 
NOW ONLY 

Cat 0-2810 

A- New! Build your own 

Ali en Invaders 
Wow! You could save the 17., 
earth from those pesky 
aliens...and on a kit you - 

built yourself! Multi -level 
LED display, easy to build ;! , 

& battery operated.. .1^?` ̀ ''Y -- 
Cat K-3393 $1595. 

Iuoro Starter 
Gives tubes a longer life! 

This substitute electronic 
starter gives you a smooth 
rapid start EVERY time you 
switch on. Housed in an 
old starter case! Outlast l/ 
coventional starters. 
Cat K-3082 

ONLY$450 

no¡iii ;;0/ r lit f/ 
000 if1 
010011..- Anyone for tennis? 

When you play McEnroe, he won't be 
able to dispute any calls! 
Portable, battery operated - use on 
any court with wire rope for net 
Cat K-3089 
ONLYLY 

The not so random 
Breath Tester 

Beware boys in blue and booze buses 
bailing belligerent Barbhams blowing bad 

r-- ,breath into bags before banning.Check 
ti :.-out our breath tester kit - it could be the 

answer to your broblems! Cat K-3391 
NOT LEGAL CHECK 

ONLY $2995 

Car Alarm 
Mk2 

Protect your cat the easy. low cost 
way with this great kit. Simple to 
construct & fit; compare the cost 
with built-up alarms. 
Cat K-3253 

ONLY 

Includes 
die cast case, 

terminal block & Alarm sticker. 

4t 
Now you can be heard! 

Loud 
Hailer 
A great kit for the 
kids - their own loud- - 
hailer! Exclusive detach- 
able horn for minimising 
feedback, battery holder/ 
handle, amplifier and mic 
module, it's so easy to build 
and it really works well! 
Horn can be remotely 
connected too. 
Cat K-3507 
TOP 
VALUE 

s2995 

1 

Go anwhere with the 
FT -290R all mode 
And save a bundle! Normally great 
value at $429 . .. now our most 
popular Yaesu 2m set is even 
better at $399! All mode, portable/ 
mobile/base set goes where you 
go. A bargain! 

was $429 Now only 
Cat 0-2885 

$399 

//Motor speed 1 
control 

The latest in speed con- 
troller circuits, designed 
to eliminate all the prob- 
lems of earlier types. 
Cat K-3081 

ONLY $2250 

Microwave 
Leakage Detector 
Microwave ovens are fantastic - 
but are they completely safe? 
Yours could be leaking dangerous 
radiation! Check it out' with this 
handy meter. Needs no batteries. 
Cat K-3095 

*TV Pattern 
Generator 
An indispensable aid for 
the serviceman or hobbyist 
It gives you three patterns: 
dot, crosshatch and blank 
raster. Cat K-3472 

S2995 rff 

INCLUDES VIDEO MODULATOR 
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Head Office& Mail Order Centre P.O. Box 321, North Ryde, NSW 2113 Tel. (02) 888 3200 
NSW Albury 21 8399 Auburn 6480558 Bonkstown Sct 7074888 Biakehurst 5467744 Bondi id 3871444 Brookvale 930471 Chullora 6428922 Gore Hill 4395311 

Goslord 25 0235 Hornsby 477 6633 Liverpool 600 9888 Newcastle (Tighes Hill) 61 1896 North Ryde 88 3855 Partamatto 689 2188 Penrith 32 3400 Railway 54 
i11 37775 Sydney (Brkige St) 27 5051 Sydney (York St) 267 9111 Tamwot$h 66 1961 Wollongong 28 3800 ACT Fyshwick 80 4944 VIC Ballarat 31 5433 Brighton(east) 
592 2366 Coburg 383 4455 Frankston 783 9144 Geelong 78 6766 Melbourne 67 9834 Richmond 428 1614 Springvale 547 0522 91D Brisbane 229 9377 Buranda 
391 6233 Chermsrde 359 6255 Southport 32 9869 Toowoomba 38 4300 Town,ville 72 5722 SA Adelaide 212 1962 Darlington 298 8977 Enfield 260 6088 
WA Canntngton 451 8666 Perth (William St) 328 6944 Perth (Hay 51) 321 4357 TAS Hobart 31 0800 NT Stuart Park 81 1977 4147/RW 



The role of ionospheric 
measurements in high 

frequency communications 
High frequency communications is still widely used in Australia. As it depends 

on the Earth's ionosphere - the ionised upper layers of the atmosphere 
between 60 and 800 km - and its variable nature (there's.'weather' 

up there too!), sophisticated measurements and predictions techniques 
are employed to get the best in performance and reliability. 

HIGH FREQUENCY (HF) radio remains 
the most versatile, mobile and inexpensive 
form of communications and broadcasting. 
Its availability for long and short distance 
circuits; its portability for emergency situa- 
tions; its advantage for broadcasting over 
large areas where transmitter and receiver 
costs need to be kept low; all these facts 
make the HF spectrum a vital ingredient in 
the world telecommunications scene and 
one for which spectrum space is eagerly 
sought. 

And yet HF radio communications sys- 
tems are still subject to the vagaries of the 
earth's ionised environment. HF radio 
makes makes use of a natural phenomenon, 
the ionised region of the earth's upper 
atmosphere, the ionosphere. Methods of 
creating artificial ionospheres at convenient 
circuit reflection points have been mooted, 
but for the foreseeable future HF radio will 
continue to employ the natural ionospheric 
plasma. 

Like most natural phenomena, the ion- 
osphere is constantly varying, sometimes 
slowly, following well established patterns, 
sometimes more dramatically with poten- 
tially disastrous results for HF communica- 
tions if these are taken unprepared. 

How are communicators and broadcast- 
ers to make the best use of the ionospheric 
support for their circuits? They have in- 
vested in equipment designed in most cases 
to use the latest communication electronics; 
how to ensure a good match between man- 
made standard equipment and a natural 
variable environment? 

The answer lies in .. 
The answers lies largely with measure- 
ments; measurements of the ionospheric 
parameters themselves but also measure- 
ments of external inputs causing variations 
in the ionosphere. 

David G. Cole 
lonosphericPredIction Service 

Department of Science 8 Technology 

Sir Edward Appleton was among the 
scientists who began early measurements of 
the ionosphere in 1925. Today, measure- 
ments using rockets, satellites and ground - 
based radars give a detailed picture of the 
ionosphere. for the purposes of mapping 
ionospheric weather over specific circuits, 
over lengthy periods of time (months to 
years) only ground -based measurements are 

extensively used. Sophisticated high tech- 
nology radar systems are used to probe the 
ionosphere in detail at a few sites, while 
simpler ionosondes sited worldwide sound 
the ionosphere regularly to provide 
information for radio communicators and 
scientists. 

In simple terms, the radio communica- 
tions engineer or operator needs to know 

Figure 1. The ionosonde is the basic tool for measuring the Ionosphere. Shown on the right here is the 
IPS-42 ionosonde, originally designed and developed by the Ionospheric Prediction Service (as the Type 
4A) for their station network, it has been further developed and is marketed by local manufacturer KEL 
Aerospace who have sold systems all round the world. 

The IPS-42 comprises a swept frequency radar that sweeps from 1 MHz to 22.6 MHz in logarithmic 
steps. Pulse power output is 5 kW nominal, pulse width 41.67 µs. It gives three pulses per channel at 
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which of his allocated radio frequencies will 
provide the most reliable communciations 
over his specific circuit. 

Sophisticated systems are capable of 
automatic frequency management, the fre- 
quency being selected on the basis of meas- 
urements made along the specific circuit. 
The measurments made can vary. A swept 
frequency radar sounding obliquely along 
the circuit can be used to identify the fre- 
quency bands that will minimise the number 
of propagation modes possible, and hence 
reduce the fading distortion. A particularly 
promising measurement, that provides a 
good indication of the quality of ionospheric 
propagation, is that of the Doppler spread 
in signar frequency as the signal passes 
through the ionosphere. There would be lit- 
tle spread if the signal was ideally reflected 
from a mirror-like ionosphere. A large 
spread indicates a greater complexity in 
ionospheric propagation mode and hence a 

greater error rate or more distortion. Dop- 
pler tone sounding is performed obliquely 
along the circuit in question, in parallel with 
the transmitted signal. An automatic assess- 
ment of the Doppler spread in frequencies 
around the transmitted signal is relayed 
back to the transmitter which then can auto- 
matically select the signal frequency provid- 
ing the best quality. 

The operator of a general communica- 
tions system will need to know which is the 
best frequency to use throughout the differ- 
ent time periods over which he is operating. 
Preferably the operator of the circuit will 
need to know his frequency plan in advance 
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Solar telescope. This solar optical telescope 
is used to monitor the sun's activity from 
the IPS Observatory at Culgoora (NSW). 

so that his counterpart at the receiving site 
can be following the same plan. 

Predictions 
Techniques have been available for some 
time that allow radio frequency predictions 
to be made well in advance (weeks) that 
give the radio communicator time to match 
his frequency plan to the measured regular 
variations of the ionosphere with time of 
day, season and general solar cycle activity. 

N 
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Discrete variations outside the regular 
variation can be forecast in the short-term 
(hours) by measurements of the ionosphere 
itself and of the Sun, the external source of 
sudden variations. 

Both the long term predictions and the 
short-term forecasts of regular and irregular 
variations affecting communications rely on 
measurements. The basic tool of measuring 
the ionosphere is the ionosonde, a swept - 
frequency radar that sounds the ionospheric 
region vertically above it (Figure 1). 
Oblique sounding of the ionsophere is also 

5.33 ms intervals. Pulse returns are compared and non -coincident returns are rejected, providing a record 
(ionogram) that is relatively free of noise and interference. It displays pulse returns over the virtual height 
range of 50 km to 800 km, height markers on the ionogram (see right and Figure 2) being at 100 km 
intervals, frequency markers being at 1.0, 1.4, 2.0, 2.8, 4.0, 5.6, 8.0, 11.3, 16.0 and 22.6 MHz. The 
transmitter and receiver are controlled by a 576 -channel digital frequency synthesiser. The ionograms are 
recorded on 16 mm film. 

In general, soundings are made every 15 minutes, although this can be varied. A maximum of three 
soundings per minute can be made (It takes 20 seconds to complete a sounding). As the antenna system 
employed 'fires' vertically, with very little ground radiation, and because the ionosonde fires three pulses at 
about 6 ms Intervals on each channel, interference from the equipment is rarely experienced by other 
spectrum users, even within close proximity to the Installation. It definitely doesn't make a racket like the 
over -the -horizon (OTH) radars such as the well-known Russian "Woodpecker". 

The IPS-42 can be mains or battery operated (24 Vdc) and has been used to temporary 'portable' 
applications, such as making soundings in the shadow of a solar eclipse. 

While most ionosondes are used for gathering data to be used in generating forward predictions, KEL 
Aerospace has developed equipment for real-time use. Their DBD-43 Geophysical Network Terminal 
provides for storage, in digital form, of soundings as well as real-time control of the ionosonde either 
on -site or remotely. Soundings are stored on a 20M, 600' serial tape cartridge which can store up to 1000 
ionograms. The DBD-43 is capable of replaying ionograms in time-lapse sequence which shows dynamic 
variations of the ionosphere in a graphic way, particularly during disturbances. High resolution ionograms 
can be dumped to a printer, even from a remote location (half the world away!) via a standard telephone 
data link. Scaling of the parameters from the ionogram and calculation of the M(3000) propagation factor is 
also possible. A fully -scaled ionogram, reproduced direct from a DBD-4.3 printout, is shown at right. (The 
squiggly line just above the bottom graticule here and In Figure 2 is the receiver AGC voltage). 

As a demonstration of the real-time capability provided by the DBD-43, Terry Kelly, proprietor of KEL 
Aerospace, whilst attending a Hong Kong Ionospheric conference in March this year dialled the system 
installed at his Asquith (NSW) factory and obtained a printout of the ionosphere above Sydney taken a 

minute previously - all controlled via terminal and modem at his end. For real-time frequency 
management in HF communications systems, such a capability obviously provides a powerful tool. 

1.0 1.1 2.0 2.8 1.0 5.6 8.0 11.3 

FREGOERCY SWEEP FROM I TO 22.4 MHl. 

SCALED PARAMETER VALUES 

16.0 

fmin = 2.01 MHZ OL= DL= 
foE = MHZ OL= DL= 
h'E = 100 KM OL= DL= 
Es types 
foEs = MHZ OL= DL= 
fbEs = 2.76 MHZ DL= DL= 
h'Es = 100 KM OL= DL= 
foFl = MHZ OL= DL= 
h'F = KM OL= DL= 
foF2 = 7.44 MHZ QL=. DL=. 
f>:l = 8.27 MHZ GIL= DL= 
h'F2 = 243 KM OL=A DL= 
M(30003F2= 3.78 MHZ OL= DL= 
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Figure 2. An lonogram taken at vertical incidence. 
The lowest (flat) layer here is due to Sporadic -E at 

at height of just over 100 km. The layers seemingly 
'stacked' at regular intervals are actually the result 
of multiple reflections between the layer and the 
ground. The F -layer can be seen rising from a 

height of about 250 km. The F -layer can be seen 
rising from a height of about 250 km. The 'forked' 
appearance comes from the "ordinary" and "ex- 
traordinary" rays which undergo difficult propaga- 
tion delays. 

EQUIVALENT REFLECTION HEIGHT 

x 

IONOSPHERE 

../...u) VIRTUAL RAY PATH 

h - D 

2 tan i 
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D 

Figure 3. Simple ionospheric propagation theory, showing the paths and important parameters (plane 
Earth approximation). 

possible but is specific to the oblique path 
sounded. The more general measurements 
are made vertically. 

The vertical ionosonde measures the 
basic height of the ionospheric regions from 
which echoes are returned at each of the 
frequencies in the range from about 
1-30 MHz. The virtual height of the echo 
identifies the particular region of the ion- 
osphere reflecting the signal: D, about 
70 km. E -layer, about 100 km, FI, within 
the range 150-250 km and the F2 layer, 
above 250 km. The top frequency that each 
region can reflect is the critical frequency of 
that region. (Figure 2). The critical fre- 
quency of the layer is the maximum radio 
frequency that the layer will support in 
vertical communications. To convert these 
vertical frequencies to oblique frequencies 
they must be multiplied by the obliquity fac- 
tor. This is a geometric factor dependent on 
the obliqueness of the circuit (Figure 3). 

A conventional ray path from transmitter 
(Tx) to receiver (Rx) via the ionosphere is 
shown in Figure 3. The elevation angle (a) 
at which the signal leaves the transmitting 
site is the complementary angle to the ze- 
nith angle (z). The actual path of the signal, 
shown as a solid line, is curved. The appar- 

snt or virtual path of the signal. if it had un- 
dergone a mirror-like reflection is shown 
dashed. If the frequency of the signal is the 
highest possible. the MUF (Marirnum 
Usable Frequency), then the virtual height, 
h, turns out to be the same as the reflection 
height of a vertically incident ray at the mid 
point of the path. 

MUF = k G sec(i) 

sin(i) = Rcos(a)/(R + h) 

where ff is the critical frequency of the reflecting 
layer at the 'reflection' point, and k is the obliq- 
uity factor that takes into account the curvature 
of the earth (k=1 for near -vertical propagation 
and about 1.18 for a 41100 km path). 

Thus we see that it is necessary to be able to 
predict the vertical incidence critical fre- 
quency at the midpoint of the circuit in 
order to predict the MUF. 

The Australian network of ionosonde sta- 
tions (Figure 4) provides a data base of criti- 
cal frequencies measured for different times 
of day, season and solar activity at their 
location. These data, with similar data from 
other stations in a world-wide network, are 
the basis for world maps of ionospheric 
characteristics. 

A geographical grid is used to map the 
data, interpolated from the station sites. A 
statistical model of the ionospheric parame- 
ters as they vary with solar conditions is 
made so that each grid point map of the 
data can give the value of an ionospheric 
parameter, such as critical frequency, ex- 
pected at that point, at a particular hour and 
for a particular level of solar activity, for 
90% (upper decile), 50% (median) or 10% 
(lower decile) of the month in question. 

The Australian network of ionosondes 
stretches from Vanimo in PNG to Mac- 
quarie Island, from Norfolk Island to Mun- 
daring near Perth (Figure 4). The data from 
these ionosondes are those most needed for 
operational communications or for scientific 
research. They include the critical frequen- 
cies (vertical) of the E, Fl, F2 layers, the 
height of these, and the maximum and mini- 
mum frequencies observed. The critical 
frequency, height and types of sporadic -E 
layers are also measured. 

These measured data characterise the 
ionospheric support offered to HF com- 
munications at any point on a radio circuit: 
the MUF, the absorption limit to propaga- 
tion, the mode of propagation and the time 
delay between different modes. The meas- 
urements therefore allow us to calculate the 
reliability expected for any frequency oper- 
ated on the radio circuit. 

These predictions of MUFs, absorption 
limited frequencies (ALFs), circuit path 
loss, reliability are all long term in as much 
as they make use of statistical data mea- 
sured over each month. Provided the gen- 
eral state of solar activity can be predicted 
accurately in advance, it is possible to pro- 
vide predictions months in advance of use. 
However, within the month of actual use 
the ionosphere will vary about its average 
predicted behaviour and this variation can 
be critical to some radio circuits. Further 
short-term measurements are needed to 
fine tune the long term predictions. 

The routine short-term measurements 
not only involve the ionosondes but also in- 
clude measurements of the Sun and its out- 
put. 

The ionosonde data gives a `snapshot' 
view of the ionosphere at any given 
moment. Any sudden changes unpredicted 
in the long term can be relayed to vital 
communication stations where new oper- 
ating frequency plans are put into force. 

The Sun's influence 
The sun itself is in constant turmoil and dur- 
ing its more violent outbursts will emit large 
amounts of radiation (X-ray, ultraviolet) 
and ionised plasma clouds which can inter- 
fere with many terrestrial systems, 
especially I IF radio communications. 

The regions of particular solar activity are 
monitored, with optical and radio tele- 
scopes and by satellites above the earth's 
atmosphere, world-wide twenty-four hours 
each day. Any sign of incipient activity, 
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such as highly contorted magnetic fields 
(measured by optical telescope in the solar 
spectral lines) or high speed streams of solar 
plasma (seen by both optical and radio tele- 
scopes). are reported around the world. 
Each short-term forecasting agency. such as 
the Ionospheric Prediction Service (IPS) 
Australasian Regional Warning Centre in 
Sydney. assesses the data and, if the assess- 

ment indicates a terrestrial disturbance to 
communications. will issue an alert which in 
most cases allows one to two days warning 
before the effects take place. 

As part of the Australian short-term fore- 
casting system. IPS operates and observes 
at three solar observatory sites: Culgoora. 
near Narrabri (NSW). Learmonth. near Ex- 
mouth (WA). and at Fleurs, to the west of 

Sydney. At Culgoora. IPS observers moni- 
tor the sun through optical telescopes, to 
measure the energy output from solar flares 
that may. if great enough, cause short-wave 
radio fadeouts. They can also observe the 
passage of a plasma cloud through the sun's 
atmosphere, if one should erupt, by means 
of the CSIRO radiospectrograph. This vital 
equipment can measure the speed and 
energy content of the plasma cloud, hence 
giving an estimate of the time delay before 
it arrives near the earth. 

The Fleurs observatory measures the 
magnitude of solar flares at radio wave- 
lengths thereby providing an assessment of 
their energy and their possible effects to I -IF 
communications. 

The Learmonth Solar Observatory is 

jointly operated by IPS and the US Air 
Force. It is part of a network of solar ob- 
servatories among the world which measure 
the sun's activity with radio and optical 
telescopes. 

The data from these observatories plus 
data from other observatories. when the sun 
is below the Australian horizon are the 
basic raw data necessary to provide up-to- 
the-minute information on our space 
environment and on disturbances to I -IF 
radio communications. 
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POST CATALOGUE 
BARGAINS Like Noah's Ark some of our products didn't make our 1984 

catalogue. Most did (but we have too much stock). We have to 
clear stocks to make way for brand new products! Grab the 
bargains now while they last!! 

CONDUCTIVE PLASTIC BAGS 
Manufacturer's distress stock - you Reap the 

Benefit!! 
Jaycar has made a scoop purchase of heavy duty conductive plastic bags with inbuilt zipper Closer. 
Each bag measures a generous 280 high x 205 wiae. They will accommodate complete 5.100 boards. RAM cards etc. You can store your precious ICs in them safely. (The bag would hold hundreds of ICs). 
Quantities strictly limited. First in first served. 
Cat. ZB-9990 

1-4 BAGS $2.00 
5-9 BAGS $1.50 

10 Up BAGS $1 .00 
(each) 

./ 
` ` 
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PRICE US? 
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Pop, 
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ir 
8" CEILING GRILLES 

- Will they ever be this cheap again? 
Once again - a massive scoop purchase with a difference We have purchased a very large quantity of'reject' grilles They are rejects because they have shall flaws in the mouldings Most people however cannot pick the flaws if allowed to examine the grille Imagine what the flaws look like 9 A.' w on the ceiling!. Naturally we are offering a massive savhg over normal units which we also seit Exactly the same units (sans flaws) have been sold throughout Australia in the las of cop's The perfect ones sell for around $2.95 - at least one company sells them for 
well over s3Á0. 
CatAX3560 

1-4 UNITS $1.50 
5-19 UNITS $1.25 
20-49 UNITS $1.15 
50 + UNITS 99C 

28 PIN IC SOCKETS 
WORLD?? 

The Cheapest 
th 

15C 

not. 
Quality 

Production types1000 
Well Maybe, maybe not. 

Ou 50p -s99 
But we think - may bet 

2 25-45C)20C(45C) 1'9 C)25C( 
Cat. No. 4pc150C1xOc(` 5 vin9stl 
PI -6507 brackets check the 

Nonni Prices shown in 

MINI BREADBOARD 
BARGAIN e1gr0 

6 0 

ma1oao5 y$\ódh5e 

toarge r 

breOaMN, E$2 
YOLY$4.95 

SA 

Cat.PB-61308 

EASY TO USE! 

Apply solder to the tip of soldering Iron 

and then press the temperature 
sensor as shown 

ONLY 

$19.95 

PRICES INCLUDE TAX 
PA INSTALLERS - GO FOR m 

TAKES STANDARD 
8" SPEAKERS 

SOLDERING IRON 
TEMPERATURE METER 

ENGINEERS & OTHER PROFESSIONALS PLEASE NOTE! 
This compact, easy -to -read unit has a calibrated thermo- 
couple to accurately measure the temperature of your 
soldering iron. Most adjustable temperature controlled irons 
don't have a readout so you don't know what the temperature i.51 

Simply allow your iron to reach temperature and touch it to a 

point on the front of the meter. The movement is sensitive. 
enough to be driven direct from the thermocouple !unctions. 
No batteries are needed and the meters should last forever. 
The scale is easy to read. calibrated in 'C and also gives 
coloured bands to identify correct soldering temperature. 
It is a must for the professional who cannot afford bad solder 
joints or overheated boards (especially plated-thru PCB's) 
Cat. 0T-2100 

Quantities strictly limited! 
NORMALLY $29.95 

SAVE $10.00 

gap 

1xis ' 

unulE!n® 
WORLDBAND RADIO 

MODEL CR -2021 
Very popular HF/FM receiver with digital readout and scanner facility. Cat DR -6010 
NORMALLY $299 

MAY ONLY $269 

SAVE $30 
10" ELECTRIC GUITAR 

SPEAKER 
Quality Pioneer brand Check the specs! Check the price!! 

HURRY 
Impedance 
Voice Coil dia 
Power Rating 
Resonant Frequency 
Sensitivity 
Response 
Total Flux 
Flux Density 
Net Weight 

8 ohms 
1y' 

60W (RMS) 
80Hz 

98(á8/W) 
80Hz - 7,000Hz 
61,100 Maxwell 

8.300 Gauss 
1,540 grams 

ONLY $29.95 
MICROBEE KEYBOARD 

Full 60 key OWERTY Computer keyboard exactly the same type as has been used up to now with the famous MlcroBee Computer. SPST keys. Complete with mounting plate. all key caps etc. Fully assembled - Incredible value. 
Cat. XA-5500 

ONLY 
$29.95 

!17eBBeeeet1leqoe = eeeeeeeeeeea 
- 

Bee®eeotoe 

DIGITAL 
,DELAY 
LINE 
KIT 
ONLY 

$449 
$25 OFF 

(this price) 
MAY ONLY 

COMPLETE 

400MS VERSION 

The Digital Delay Line is designed to produce a huge variety 
of electronic effects It works very well but the amazing thing 
is the low, low price! The effects depend on the time delay 
selected and some of those included are: Phasing, Flanging. 
Chorous ADT (Automatic Double Tracking). Echo and Vibrato. 
The delay time can be varied from 0.32mS to 1.6 seconds! 
Because the signal is stored in digital form there is. unlike 
analog systems, no degeneration of the signal with time and 
unlimited repetition is provided by use of the freeze control. 
All the controls mount directly upon PCB's to eliminate 
wiring and to further simplify construction the main board is 
'plated thru' i.e. there are no wire links or link through pins. The whole expanded 1.8 seconds model all fits on the main 
board as does the 400mS basic model. The cabinet which Is 
free standing but also suitable for 19" rack mounting, is fully 
finished to a very high standard. The panel is deep blue 
whilst the cover Is sprayed with a durable black enamel. The 
kit is available for only 5424 - compare that with inferior units 
that can cost over $2,000!1 
Cat KJ-6621 
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MICRO PROFESSOR SELLOUT 
We have discontinued the MPF-II Micro Professor Computer. 
At present we are holding substantial stocks of the MPF-II, 
Disc Drives, Software and other peripherals. If you are a 
MPF-f I owner send a stamped addressed envelope for a list. 
Paces are up to 50% below our low normal prices on these 
products. 

"JET PHONE" ADAPTOR - NEW 
- IDEAL FOR AIR TRAVELLERS!! 

How many times do you travel by aiN If you are a regular 
traveller in economy, you will be undoubtedly familiar with 
the plastic 'pneumatic type of stereo headphones Well, we 
think that they are hopeless!! 
They are uncomfortable (in our opinion) and unless you get a 

good fit, the sound quality is poor. Wouldn't It be nice to be 
able to use your OWN high quality headphones in flight? 

NOW YOU CAN!! 
The Jaycar AA -2040 JET PHONE ADAPTOR plugs into the 
two air sockets on the armrest. You then plug your headphones 
into the adaptor for comfortable Hi Fl sound!! 

BRILLIANT AND INEXPENSIVE!! 

ONLY $8.95 

AV6500 VIDEO 
ENHANCER 
NORMALLY $89 
MAY ONLY 
$72.50 
AC adaptor to suit 
Cat. MP -3010 $12.50 

JEWELLER'S SCREWDRIVER ¡.' 
SET BARGAIN! 
A vinyl case containing 6 pieces feces of high h quality plated 
Jewellers screwdrivers. ANABSOLUTE MUST i very 
workshop. 

GRAB ONE IN MAY AT A BARGAIN PRICE! 25% OFF 
NORMALLY $3.95 - THIS MONTH $2.95 
SAVE 25% - Cat. TH-2005 

VIDEO TO RF MODULATORS 
Very scarce lately. Now back In 
stock. 
As used In many kit projects. 
Will convert composite video to 
TV (VHF channel or 1). Enables 
you to use your TV as a monitor. C 
Cat. LT 3900 5-v 

$6.95 gACK 
frN 

MICROBEE MICROBEE CARRY CASE 
Ideal for mobile 'Bee users. Beautiful brown vinyl case with 
attractive MicroBee logo embossed on the front 

NORMALLY $12.50 - 

$9.95 Cat. XA-5570 

MAY ONLY 

PF4363 
TRANSFORMER 

As used in 300 watt amplifier kits. Back In stock. Genuine 
high -spec tranny. * Secondary94V @ 3 amps(47-0-47) plus 
2 15V @ 500mA 

* Primary 240 
Cat. MM -2017 

NORMALLY $49.50 MAY ONLY 

$45.00 
240V CASSETTE HEAD 
DEMAGNETISER 

We have made a massive scoop purchase of this popular 
item. Normally 58.50 each 

MAY ONLY $5.95 - SAVE $2.55 
Cat. AC -1600 - 

ASS 
j:02151111 

RN 
j410,1 

``rI```\"`I 

QUALITY "AIRPAX" DC 
CIRCUIT BREAKER 

Unbelievable bargain Quality Alrpex US, made unit features large 
crVc l rocker switch and snap -in panel mount calehlty. 
SPECS 
- Tr", cvnent 10 amps ONLY $2.95 EACH 

Full !bad 8 amps @ 50V DC OR 10 PLUS $1.95 EACH 
Delay 59mS 

- Measures 351dlu40Ihlx181wtmm body Only 
Cat SY-4080 
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2 08 

IPCRAty? 
WE II 

AR 0't 9at 
the 

95 
frog" 

us 

You normmlellY "" 
for ái 

-deYno0 
fir(im .ted 

0 
imiteir¿ti r 

-012S.13450 
Cat' 

(whichi=c¿ 
P) 

2ND PURCHASE 
48V ''USELESS" 

RELAYS 
We were staggered by the demand for 
the ANRITSU 48V relays advertised 
earlier this year. They were an incredible 
bargain at 30c in quantities of 10. Some 
customers were buying hundreds at a 
time! Naturally we ran out. We are now 
pleased to advise that we have purchased 
another (smaller) batch. Unfortunately 
they cost us Considerably more, but we 
feel that they are still a bargain) 
Cat SY-4015 

1-9 $1.25 each 
10 up 950 ea 

Jaycar Incorporating 

ELECTRONIC AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET - PHONE: 1021 264 6688 and 102) 267 1614 

CARLINGFORD TELEX:72293 

Car CARLINGFORD P. PENNANT HILLS ROAD - PHONE: 1021 872 4444 

CONCORD 
115 - 117 PARRAMATTA ROAD - PHONE: 1021 745 3077 

HURSTVILLE 121 FOREST ROAD PHONE: (021570 7000 

PLEASE NOTE! Concord 

NUMBER 1 FOR KITS 

IZE 2 

SIZE 1 

CLOSEOUT SALE - CONSOLE BOXES 
High quality ABS moulded boxes made in Englanc The 
cabinets come In two sizes and feature 'Tub' construction. 
An aluminium panel sits recessed in the top held in place by 
screws that seat in brass inserts Inside the case. Each size is 
available in 4 colours, Orange, Grey, Blue and Black. Ideal or 
any application requiring a console box. 

SIZE 1. 161(w)x96(d)09(hf)x57(hr)mm 
Cat HB-6200 ORANGE 
Cat. HB-6201 GREY 
Cat HB-6202 BLUE 
Cat HB-6203 BLACK 

1-9 $6.95 ea 10 up $6.45 ea 
SIZE 2. 215(w)x130(d)x47 hf)x73(hr)mm 

Cat. HB-6210 ORANGE 
Cat HB-6211 GREY 
Cat. HB-6212 BLUE 
Cat HB-6213 BLACK 

1-9 $12.95 ea 10 up $11.95 ea 

THE ABOVE PRICES LESS 
40% - MAY ONLY 

SUBWOOFER CAftINET 
Quality vinyl look pre-cut cabinet. Complete with speaker 

loth. a ready mounted. 
at. KA-1454 

NORMALLY $79 
MAY ONLY $69 

POST AND PACKING CHARGES 
55 - S9.99 151.501 510 - 524.99 153.201 
525 - 549.99 154.501 550 - 599.99 156.50) 
5100 - 5198 158..00) Over 5199 15101 

"Free INSURANCE for Road & Registered Post over 5200 - 
All heavy or bulky items lover 2068.1 sent Comet Road Freight 512.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD. CONCORD & HURSTVILLE 

Mon - Fri gam - 5.30pm: Sat - 9am - 12pm: Thus night 8.30pm (Not Concord) 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5.30pm. Sat - 8.30atn - 12pm: Visors night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE: P.O. Box 185. Concord. 2137 

S 

Store open all day Saturday (Not other stores). 

Mai I Order 
BY 

BANKCARD 
Via Your Phone., 
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Shortwave broadcasting 
in the Pacific region 
In this special article Arthur Cushen looks at the shortwave 
services which are operating in the Pacific and beyond. There 
are more than 40 countries with daily broadcasts in English to 
this area. Listeners are fortunate that we live in an area which is 

famous for its medium and shortwave reception, that we are 
furthest away from the intensity of broadcasts in Europe and we 

therefore experience less jamming and other interference 
than the more densely populated areas of the world. 

IN THE SOUTH PACIFIC, Radio Aus- 
tralia reflects the views, news and interests, 
not only of Australia, but also using a con- 
siderable amount of material from the coun- 
tries in the Pacific area. It is the major voice 
of this region in international broadcasting. 

This is a specialised shortwave service 
from Melbourne. On the other hand, Radio 
New Zealand relays its internal domestic 
service on shortwave which reflects the 
radio scene as heard within the country. 
This is a very commendable feature for 
most shortwave listeners as they feel they 
can eavesdrop on what the New Zealand 
audience is listening to as the service is not 
tailor-made for overseas consumption. 

This is also the case in many smaller sta- 
tions in the South Pacific which all relay 
their own domestic medium -wave service 
and it is only in the case of Guam and Sai- 
pan where high powered broadcasters are 
carrying a specialised shortwave service for 
an overseas audience. In this case, two sta- 
tions' transmissions are based on gospel 
programming and the other on a popular 
music format. 

Broadcasters to the Pacific from stations 
in all five continents are received at a time 
suitable for either morning or evening lis- 
tening in the area and using frequencies 
which propagate well to the South Pacific 
many countries can be heard under the best 
reception conditions when beaming pro- 
grammes to this area. 

During these winter months signals re- 
ceived during the daylight hours on lower 
frequencies will provide the best reception. 
Two stations outside the area operate a 24 - 
hour a day service in English with selected 
portions of the transmissions for our recep- 
tion as do the BBC World Service and 
Radio Moscow World Service are audible 
for most of the 24 hours. 

This review of transmissions of the South 
Pacific only includes stations which have a 

shortwave relay but many other countries 

Arthur Cushen 

are heard on medium -wave when reception 
is possible after dark. 

AUSTRALIA: Radio Australia operates 24 
hours a day in English from transmitters at 
Shepparton, Lyndhurst in Victoria, Carnar- 
von (Western Australia) and Darwin 
(Northern Territory). Transmissions are 
carried also in Indonesian, Standard 
Chinese, Cantonese, Japanese, Neo Mel- 
anesian, French, Thai and Vietnamese, for 
listeners in the Pacific and Asia, though 
transmissions are received in Europe, 
North America and Africa on unscheduled 
frequencies. 

News is broadcast in English on the hour 
every hour, and there is Australian news for 
10 minutes 0130, 0430, 0830, 1230, 1630, 
2030, and 2230 UTC. World and Pacific 
News for 10 minutes is heard at 0900, 1000, 
1800. 1900 and 2000 UTC. The transmis- 
sions for local morning reception in the area 
are best on 5995, 6035, 9505, 11 725 and 
1 1790 kHz, while later in the day, around 
02(X) UTC, signals should be received on 
15 160, 15 240, 15 310 and 17 795 kl lz. 

Evening listening in the area is available 
on many frequencies around 0700 UTC 
including I 1910, 15 320, 15 395 and 
17 715 kl lz. Later in the listening day sig- 
nals are received on 1 1820, 15 160, 15 320 
and 15 390 kl Iz around 2300 UTC. 

A programme of special interest to short- 
wave listeners is 'Talkback', compered by 
Barry Seeker, which is broadcast on Sun- 
days at 0210, 0530, 0810 and 2110 UTC. 

COOK ISLANDS: The Cook Islands Broad- 
casting & Newspaper Corporation, Raro- 
tonga. operates on 1 1760 kHz with the low 
power of 500 W. and is heard when condi- 
tions are favourable up to closing time at 
0900 UTC. Broadcasts are in English and 
Maori and several of the news bulletins are 

relayed either from Radio Australia or 
Radio New Zealand. 

GUAM: KTWR, Agana, Guam is operated 
by Trans -World Radio and carries gospel 
programming to the Pacific and Asia. The 
transmission in English for Australian lis- 
teners is broadcast 0845-1000 UTC on 
11 840 kHz. 

Broadcasts in many other languages are 
observed and a special programme of inter- 
est to the shortwave listener is 'DX Listen- 
ers Log' heard on Saturdays at 0915 UTC. 
KTWR operates four 100 kW transmitters 
and is one of the Trans -World Radio net- 
work of stations with the main office in 
Monte Carlo and other transmitters on 
shortwave in Swaziland and on the Island of 
Bonaire in the Caribbean. 

NEW CALEDONIA: Australia's nearest 
neighbour, New Caledonia, operates on 
666 kHz medium -wave, and can be received 
during darkness and on 3355, 7170 and 
1 1710 kHz with broadcasts in French 1900- 
1 115 UTC. 

The shortwave transmitters use 20 kW, 
except I1 710 kHz which runs 4 kW, and 
are widely heard throughout the Pacific 
area. 

NEW ZEALAND: Radio New Zealand 
Shortwave Service carries programmes to 
the Pacific. Australia and Papua New 
Guinea and operates from 1800-1215 UTC. 
The entire programme service is a relay on 
the non-commercial national programme, 
but there is some inserted material for lis- 
teners in the Pacific Islands broadcast in 
Maori, Samoan, Cook Island Maori, 
Niuean, Tokelauan and Tongan languages. 

Radio New Zealand's major news pro- 
grammes are 'Morning Report' 1900-2000 
Sunday -Thursday, 'Mid -Day Report' 0(100- 
0025 Monday -Friday. and 'Checkpoint' 
0600-0630 Monday -Friday. News is gen - 
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erally broadcast hourly except 2200, 0100, 
0700, 0800, 0900 and 1100 UTC. Radio New 
Zealand news originates from 2YA Wel- 
lington and local news from the Wellington 
area is also heard through the Shortwave 
Service. 

Broadcasts to the Pacific and Australia - 
Papua New Guinea are at present carried 
on 6105 kHz 0530-1215; 11 960 1800-2100, 
0530-1215; 15 485 1800-0515 and 17 705 
from 2100-0515. 

Radio New Zealand uses a power of 
71/2 kW and commenced operation 27 Sep- 
tember, 1948. 

NORTHERN MARIANAS: KFBS, oper- 
ated by the Far East Broadcasting Company 
with its headquarters in Manila, is a new 
gospel station operating from Saipan. The 
station is using a 100 kW transmitter and 
has two further units on order and plans to 
expand the service with a further two 
100 kW transmitters at a later date. 

Broadcasts are beamed to China and the 
Siberian area, and the test transmissions 
included announcements in English, Japa- 
nese, and Chinese. The tentative schedule 
for broadcasts is 0900-1100 on 15 115 kHz, 
1100-1500 on 15 150 kHz, 1500-1730 on 

15 110 and 2100-2400 15 125 kHz. 
KYOI, with the slogan 'Super Rock', is a 

commercial shortwave station broadcasting 
in English and Japanese and aimed at the 
teenage audience in Japan. The station 
carries transcribed music which is pre- 
recorded in the United States and includes 
commercials in Japanese and English. 
KYOI uses 100 kW and the schedule is 
1600-2200 on 9670; 2200-0300 on 15 405; 
0300-1000 on 15 190 and 1000-1600 on 
11 900 kHz. 

PAPUA NEW GUINEA: The National 
Broadcasting Commission carries a Port 
Moresby programme on two shortwave fre- 
quencies, 3925 and 4890 kHz, which are 
audible during our mornings from sign -on 
at 1930 through to close -down at 
1400 UTC. The programme is in English, 
Pidgin and local dialects. 

There are many provincial stations oper- 
ating in Papua New Guinea and these can 
be heard in the 75,90 and 120 metres bands. 
There are 19 such stations broadcasting 
local programmes, and can be heard on 
these lower frequency bands during our late 
evening listening in the South Pacific. The 
programmes are generally of popular music, 

A PRACTICAL MANUAL FOR 

SHORTWAVE LISTENING 
The World In My Ears, by Arthur Cushen 
M.B.E., Published by the author, Invercargill 
New Zealand. 

THIS BOOK must rate as the basic manual for 
anyone involved in, or contemplating taking up, 
shortwave listening. It is a veritable fund of infor- 
mation on virtually every aspect, practical and 
historical, of shortwave broadcasting and the 
worldwide army of listeners who indulge their 
Interest - whatever the motivation. 

The book is fundamentally divided into two 
sections; Part 1 covers the historical develop- 
ment of shortwave broadcasting and Mr Cush - 
en's early involvement. The personal anecodtes 
and experiences related in this section raise the 
book above a 'straight' historical text as it relates 
developments in human terms, including how Mr 
Cushen lost his sight and how this misfortune led 
him to develop his hobby into a profession, moti- 
vated by his and his wife's urge to help others, 
particularly the sight handicapped. The nine 
chapters in Part 1 make fascinating reading as a 

background to shortwave listening as well as a 

social document. 
Part 2 of this book covers the practical aspects 

of listening in eleven chapters - right from that 
fundamental question "What is Shortwave?" Mr 
Cushen discusses various types of modern rec- 
eivers and how to set up for listening, antennas 
and time conversion (a big stumbling block for 
many newcomers foreign language broadcasts, 
propagation and frequency ranges and medium - 
wave (broadcast band) listening. The two final 
chapters covers shortwave listening as a hobby - how to make reports, 'DX' clubs and special 
listening tips; the last chapter covering interna- 
tional broadcasting, including a very useful listing 
of "English News Around the Clock - 100 News 
Bulletins that keep you informed". Personally, I 

think that listening to overseas news broadcasts 
gives you a much broader view of world events, 
certainly a remarkably different 'slant' to that 
which you hear on local news services or read in 

the 
world in my 

ears 

Arthur T. Cushen 
rn...rn., r.,, o, . 
nod. ,a..,,. ,..w ,M, 

,:mM, 
non ,ac. <.i,.n., 

The World in My Ears, ISBN 0 472 00019 0, by 
Arthur T. Cushen, published and distributed by 
Arthur T. Cushen, available in Australia through 
ETI Book Sales, No. N0420C (see pages 129 to 
132, this issue). 

the daily press. Even if you only ever take up 
shortwave listening on a casual basis, as against 
becoming involved in it as an absorbing hobby, 
Mr Cushen's book is worth it for this chapter 
alone. 

The book was first published in 1979 and a 
small amount of information in it is thus dated but 
nothing so drastic that you couldn't find the infor- 
mation you needed from the World Radio & TV 
Handbook (published annually and distributed 
by various DX associations and specialist book 
stores). 

If you're contemplating "dabbling your fingers" 
in shortwave listening, or have been listening for 
some time, then this book is thoroughly 
recommended. 

Roger Harrison 

or folk music of the area, and the pidgin 
announcements make identification relativ- 
ely easy. 

POLYNESIA (FRENCH): Radio Tahiti at 
Papeete is well received throughout the 
Pacific area on its two main frequencies, 
1 1825 and 15 170 kHz. the transmissions 
are in French and Tahitian with sign -on at 
1600 through to 0730 UTC with a later sign - 
off on Saturdays at 0900. Two other fre- 
quencies with lower power are used, 6135 
and 9750 (both 4 kW), while the higher fre- 
quencies use 20 kW. 

Signals on 15 170 are heard during our 
local daytime, while towards evening 
I 1825 kHz is also audible. Programmes are 
a relay of the domestic service and French 
transmissions have been noted up to 03(X) 
when the programme changes to Tahitian. 

SOLOMON ISLANDS: The Solomon Is- 
lands Broadcasting Corporation provides 
excellent reception during local evenings on 
5020 kHz until closing at 1130 UTC. A fur- 
ther frequency, 9545 kHz, is scheduled 
2030-0730, but suffers from severe interfer- 
ence. The transmissions on 5020 kHz carry 
news in English 08()) and 1100 and pidgin 
news is broadcast at 0800, after the English 
news. 

VANUATU: Radio Vanuatu at Port Vila is 
well received in the area during our eve- 
nings on 3945 kHz up to sign -off at 1100. 
Broadcasts are in English and French with 
the balance in pidgin. English news is noted 
at 0815 Monday to Friday, and French at 
0830 UTC. The transmission suffers some 
interference from the Japanese commercial 
station opperated by NSB, Tokyo, also 
using 3945 kHz. 

Medium -wave signals are received after 
dark from many other countries in the 
South Pacific area, including Fiji on 558 
(English) and 774 kHz (Fijian); Kiribati on 
846 kHz; Niue Island on 837 kHz; Norfolk 
Island 1566; American Samoa 648; Western 
Samoa 540 and 1404; Tonga 1017; Tuvalu 
621; and Wallis Island 1188 kHz. 

Broadcasts to Australia 
There are 44 countries broadcasting pro- 
grammes in English for listeners in Aus- 
tralia each day, and this summary covers 
only the more reliable signals and also gives 
a variety in the areas of transmission. 

AUSTRIA: The Austrian Radio, in Vienna, 
broadcasts to the Pacific area in English 
0830-09(0 UTC on 15 270 and 17 830 kHz. 
Other English broadcasts are 0330-04(10 and 
0430-0500 on 5945 and 9770 kHz. The Aus- 
trian Radio also has a special programme 
for the shortwave listener carried on Sun- 
days, 'Austrian Shortwave Panorama' 
broadcast at 0900, dealing with interna- 
tional developments in radio and other 
modern means of communication. 

BELGIUM: BRT, the Belgium Radio & 
Television operated by the Dutch section of 
the Belgium Radio, has a new transmission 
to the Pacific. 0715-0801) UTC, using 9880 
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WIRELESS 
INSTITUTE 

OF 
AUSTRALIA 

FOUNDED 1910 
The W.I.A. represents the 
Radio Amateur at Local, 

National and International 
level and offers 
following AM47E0,A 
services: C , ° o. 

* Monthly 
"AMATEUR 
RADIO" 
Magazine, 
included in #= 
membership fee.. 

* Most REPEATERS have 
their licence, power and site 
cost paid by the institute. 

* World wide QSL-service. * Assistance to members in 
legal problems arising out of 
the pursuit of their hobby. 

* A Weekly Sunday Broadcast 
to Amateurs and Short Wave 
Listeners. 

* Assistance in dealing with 
Interference Problems 
(TVI-RFI etc.) 

* Novice and full call courses. 
* Trial Novice and AOCP 

theory exam papers. 
* Advice on Radio Mast approvals 
* The ONLY representation of 

the RADIO AMATEUR in 
legislative matters. 

left. . [ Iiai 

Join the 8,600 Amateur 
members in the W.I.A. by 

forwarding this coupon to: 
W.I.A. P.O. BOX 300, 

CAULFIELD SOUTH, VIC. 3162 
Please forward a membership 
application form and further details 
to: 
Mr, Mrs, Miss, Ms 

Address 

Callsign 

Postcode 

and 21 810 kHz. The broadcast is Monday - 
to -Friday, on the other two days a relay of 
the Home Programme is broadcast. The 
feature is called 'Brussels Calling' and on 
Tuesdays letters from listeners are 
answered in the programme 'Post Box 26'. 

CANADA: Radio Canada International is 
received during our local afternoons with 
English 0300-0330 and 0400-0430 on 
9755 kHz. On Monday, the programme 
'Shortwave Listeners Digest' is featured, 
and a repeat of this transmission is available 
on Saturday 2130-2200 on 15 150, 15 325 
and 17 875 kHz. A service to Africa pro- 
vides excellent reception 0600-0700 UTC 
with English at 0615 and again at 0645 for 15 

minutes Monday to Friday on 6045, 11 775 
and 11 825 kHz. 

CHINA: Radio Beijing broadcasts to this 
area in English 0830-0930 and repeated 
0930-1030 on 9860, 11 600, 15 435 and 
17 765 kHz. Radio Beijing broadcasts 
almost continuously in English to all parts 
of the world and also carries transmissions 
in 42 other languages. 

CZECHOSLOVAKAI: Radio Prague has 
two daily transmissions to Australia 0730- 

0800, 0830-0900 on 11 855, 17 840 and 
21 705 kHz. On Sundays, an additional ser- 
vice 0900-0930 is carried on the same 
frequencies. During our local afternoons 
transmissions are also received with English 
0300-0357 on 9540, 9630, 9740, 11 800 and 
11 990 kHz. 

ECUADOR: HCJB Quito, Ecuador, the 
world's pioneer gospel radio station, has a 
daily transmission to the South Pacific 0700- 
1000 UTC using 6130, 9745 and 
11 925 kHz. The programme includes tran- 
scribed gospel broadcasts and on Monday 
and Saturday 0930-1000 the 'DX Party Line' 
broadcast is featured which includes infor- 
mation on the latest changes in shortwave 
broadcasting. 

HCJB is heard in many other transmis- 
sions, particularly in the service during our 
mornings to Europe, 2130-2200 on the fre- 
quencies of 15 295, 17 790 and 21 480 kHz. 

GERMANY WEST: Deutsche Welle, 
Cologne, has two transmissions to this area, 
0930-1020 UTC on 9650, 9770, 15 275, 
17 800 and 21 540 kHz. The other broad- 
cast 2100-2150 is on 7130 and 9765 kHz. 
Afternoon reception in this area is available 
0500-0550 on 9545, 9690 and 11 705 kHz. 

BEGINNING LISTENING 
THERE ARE two fundamental things you 
need to understand if you're new to short- 
wave listening: Frequencies (and 'bands') 
and time. 

Frequencies: stations broadcast on a 
particular frequency or set of frequencies, 
usually expressed in kilohertz or mega- 
hertz. The Hertz is the fundamental unit of 
frequency; one cycle per second. The 
prefix kilo means 'x 1000', and thus kilo- 
hertz means thousands of Hertz. the prefix 
mega stands for 'x 1 000 000', meaning 
millions of Hertz. A station around the mid- 
dle of the dial on your car radio may be on 
a frequency of 1000 kilohertz, or one 
megahertz (often marked as '10' on the 
dial). Kilohertz and megahertz are abbrevi- 
ated to kHz and MHz, respectively. 

The dials on most modern receivers are 
now marked In kilohertz or megahertz. 
Older receivers used to have the wave- 
length marked in metres; some receivers 
had both. There is a connection between 
the two - the wavelength of a particular 
frequency can be found by dividing 300 by 
the frequency in megahertz, giving the 
result in metres. Take 10 MHz, for exam- 
ple: 300 divided by 10 gives 30 metres. 
Simple! The frequency of a given wave- 
length is found by dividing 300 by the 
wavelength in metres. Thus the frequency 
of a 25 metre signal is 300/25, or 12 
megahertz. 

Shortwave broadcast and other services 
are allocated bands between 3 MHz and 
30 MHz, by international agreement. Each 
band covers a small range of frequencies 
and the bands are generally known by the 

nearest appropriate wavelength. Thus, the 
band from 7100 kHz to 7300 kHz is known 
as the 41 metre band (abbreviated to 
41 m). 

There are nine shortwave broadcast 
bands: 
11m 
13m 
16m 
19m 
22m 
25m 
31m 
41m 
49m 

25 600 - 26 100 kHz 
21 450 - 21 850 kHz 
17 550 - 17 900 kHz 
15 100 - 15 600 kHz 
13 600 - 13 800 kHz 
11 650 - 12 050 kHz 

9500 - 10 000 kHz 
7100 - 7300 kHz 
5950 - 6200 kHz 

The 11 m band was little used until the last 
decade. The 22m band is a new one, allo- 
cated at the World Administrative Radio 
Conference in 1979 and only just coming 
into use. That conference also increased 
the range of frequencies available in the 
eight older bands (but 11 m was reduced). 

So, if you see an interesting station 
listed as being on 9565 kHz, then you'll 
know it's in the 31m band. If your dial is 
marked "... 9, 10, 11" ... etc (in mega- 
hertz), then it will be about halfway 
between 9 and 10 (as 9565 kHz is 
9.565 MHz). 

Many modern shortwave receivers have 
a digital readout which gives the frequency 
directly in kilohertz, down to 1 kHz. Those 
which do not generally have a well -cali- 
brated dial which shows frequencies every 
50 kHz at worst, or 5 kHz more usually. 
Some receivers have two dials - one dial 
which covers a wide frequency range and 
has general calibration with the MHz inter- 
vals relatively close together, and the other 
dial being a bandspread dial that gives 
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HOLLAND: Radio Nederland, Hilversum, 
broadcasting through its relay base at Bon- 
aire in the Caribbean, provides excellent 
reception in two transmissions, 0730-0820 
on 9715 and 9770 kHz, and 0830-0920 on 
9115 kHz. This broadcast includes the 
popular 'Media Network' programme on 
Thursdays which includes contributions 
from reporters in the South Pacific, Asia, 
Africa and North America, and the writer is 
heard on the first Thursday of each month. 

Radio Nederland's transmission for our 
morning reception 2030-2130 are received 
on 9895 and 15 220 kHz. 

INDIA: All India Radio, Delhi, has a ser- 
vice to this area 1000-1100 UTC on 15 170, 
15 320 and 17 875 kHz. The morning trans- 
mission for this area 2045-2230 is on 9595, 
9912 and 11 755 kHz. 

JAPAN: The Radio Japan service to Aus- 
tralia 0845-0945 UTC is on II 875 and 
15 235 kHz. The programmes include 
'Hullo Australasia' on Sunday, a special 
broadcast for listeners in this area, and on 
Monday there is 'Radio Japan DX Corner'. 

SWEDEN: Radio Sweden, Stockholm, uses 
17 860 kHz for its daily transmission 1100- 

1130 UTC. This broadcast to Australia 
includes a Mailbag session on Sunday and 
on Tuesday, 'Sweden Calling DXers', the 
longest continuous DX programme on 
shortwave bands. 

Radio Sweden has also introduced a 
transmission in Swedish for this area, 1000- 
1030 UTC on 17 820 kHz. 

SWITZERLAND: Swiss Radio Interna- 
tional broadcasts to the Pacific 0700-0930 
with English 0700-0730 and 0900-0930 using 
9560, 15 305, 21 520 and 21 695 kHz. On 
the second and fourth Saturdays 'Swiss 
Shortwave Merry -Go -Round' is presented 
in both transmissions and can also be heard 
on Sunday during the broadcast 0430-0500 
on 9725 and 11 715 kHz. 

UNITED KINGDOM: The BBC Service op- 
erates 24 hours a day with three transmis- 
sion periods beamed to this area. From 
1700-2200 UTC broadcasts are on 5975, 
7325, and 9410 and from 2000 9570 kHz is 
used. 

Transmissions from 0600-0915 are avail- 
able on 7150, 9510, 9640 and 11 955, while 
for reception. after 0900 UTC signals on 
11 750, 15 070, 17 705 and 21 550 kHz pro- 
vide reasonable reception, though during 

'slower tuning and 'spreads out' the fre- 
quencies. You set the main dial at the 
'start' (lowest frequency) of a band and use 
the bandspread dial to tune across the 
band, from the lowest frequency. 

Time: the 24 hour clock is universally 
used; there is no am or pm, saving any 
confusion. The hours from midnight to mid- 
day run from 0000 to 1200. From midday 
to midnight, the hours go 1200, 1300 
(1 pm), 1400 (2 pm) etc ... to 2400. In 
addition, times are given in Greenwich 
Mean Time (GMT) - the time at the zero 
degrees longitude meridian which runs 
through Greenwich in England - or UTC 
(coordinated universal time), which 
amounts to much the same thing for listen- 
ing purposes. Local times are not usually 
mentioned as broadcasts generally cross 
time zones. 

If you live in Sydney, Australia, and are 
listening to a British Broadcasting Corpora- 
tion (BBC) overseas broadcast, your local 
time will be 10 hours ahead. If it's midnight 
in London, it's 10.00 a.m. in Sydney! 

It's handy to keep a desk clock with your 
receiver set to UTC - better still if it's a 24 
hour digital type. 

Get to know your time zone - how far 
ahead (east) of Greenwich time or how far 
behind (west) your locale happens to be. 
Western Australia is 8 hours ahead, cen- 
tral Australia (N.T. and S.A.) is 91/2 hours 
ahead, eastern Australia is 10 hours 
ahead, New Zealand is 12 hours ahead. 

TUNING IN 
From published lists or schedules, you will 
find the times and frequencies on which a 
station of interest to you might be broad- 
casting. So you find the frequency on the 

dial and ... nothing happens! There can 
be a multitude of reasons. Firstly, check 
that the station is broadcasting to your 
area at that time and that the schedule is 
current. If it's broadcasting to another area, 
then you may not hear the station because 
it could be using a directional beam to 
maximise its coverage in the 'target' area. 
If 'conditions' are favourable, you might 
hear it, but weaker than it otherwise would 
be. Reception depends on 'reflecting' the 
signal from the electrified layers in the 
Earth's upper atmosphere, called the 
ionosphere. The ionosphere has its own 
'weather' patterns - daily, seasonal and 
year-to-year variations, dependant on the 
sun. There's no space to go into it here, but 
there are times when reception will be 'out' 
for you. If you're a beginner setting out to 
listen, then pick a number of different sta- 
tions you may want to listen for so that you 
have several choices up your sleeve - it 
can not only avoid frustration, but might 
lead you to explore the reasons why you 
didn't hear a particular station at a particu- 
lar time. 

Apart from that, choose stations and/or 
broadcast sessions that are in your native 
tongue, unless you're a fluent multi -lin- 
guist, in which case you don't need this 
advice. It's a whole lot easier tuning in to 
and recognising broadcasts in a language 
with which you are completely at home. 
Later, having learned something about dif- 
ferent languages from your own study, you 
can tune in and identify unknown stations. 

When you've found your way around the 
dial after a bit of listening to known or 
easily identified stations, then finding other 
stations becomes that much easier. 

Roger Harrison 

our winter 11 750 kHz through the Singa- 
pore relay will be the most reliable signal. 

The broadcast of interest to the short- 
wave listener is'Waveguidé heard on Mon- 
day at 0915 UTC, repeated Tuesday 0100, 
Wednesday 0430 and 1735 UTC. 

UNITED STATES: The Voice of America 
transmissions to Oceana, 2200-2400, are 
received on 1I 760, 15 290 and 17 740 kHz 
as well as other frequencies. Evening listen- 
ing in this area finds the VOA opening at 
1100 UTC on 6110, 9565 and I1 715 kHz. 
The United States Armed Forces Radio & 
Television Service also provides continuous 
news and feature programmes and is 
received during our afternoons on 11 805 
and 17 765 and after 0600 on 0630 and from 
0900 on 9530 and 9590 kl-Iz. 

USSR: Radio Moscow World Service oper- 
ates 24 hours a day in English and with 
relays through their Siberian relay base pro- 
vides excellent reception day and night. 

During our afternoons in this area, at 
0300 UTC 17 880 and 21 530 kHz provide 
the best reception, and at 0900 Moscow is 
scheduled to broadcast in English in all 
wavebands on at least 42 frequencies, with 
transmissions in this area best received on 
9450, 11 950, 15 420 and 17 880 kHz. 

In this summary, reception of both day- 
light and signals received during the hours 
of darkness have been included due to the 
change to better daylight reception this 
month. It is not possible to list all frequen- 
cies carrying the transmissions indicated, 
but those which give the most reliable 
reception are included. 

r 

4 
1 

This article was contributed by Arthur Cushen, 
212 Earn St. Invercargill, New Zealand, who will 
be pleased to supply additional information on 
medium and shortwave listening. 111 times quoted 
are UTC (GMT) and all frequencies are in 
kilohertz (kllz). 
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JAYCAR No.1 AGAIN FOR ' 

NEW PRODUCTS AT GREAT 
PRICES! 

QUARTZ CRYSTAL 
CLOCK MOVEMENT 

$14.95 

- Very compact and reliable 
- Self starting onesecond stepping motor has strong torque 

Powered by 1.5V AA battery that lasts for one year 
Supplied with two sets of hands. one short and one long 
±15 second/month accuracy 

- 56mm square, 15mm deep 
Complete with data sheet instructions and wall hanger 
bracket 
Cat XC-0100 

- NOT CHEAP BUT WHAT IS 
YOUR LICENCE WORTH? 

- THE AUSSIE DETECTOR 
EXPORTED TO THE USA! 

RADAR DETECTOR 
There are many different detectors on the market. We 
studied them all and decided there is only one to stock, the 
best The fabulous Computer -Heterodyne Micro Eye. The 
first radar detector with on -board computer. Detectors hanging 
from the windscreen obstructing vision are out. Thecompact 
Micro Eye measures 95mm x 101 mm x 38mm, slightly larger 
than a cigarette box. 

APOLOGY 
In EA April an error occurred in the 
advertised price of the AM Tuner 
Kit. The correct price is $244.00. 
Not the price shown on the advert. 
We apologise for the inconvenience. 

"SPARKRITE" LOW COST 
CAR ALARM KIT 

This !ow cost alarm is ideal for the budget conscious motorist. It 
has many features. * 10 amp output relay * Optional door, bonnet switch input * Accessory loop * Horn relay and headlamp output * Optional entry delay I.e. external disarm switch Can be 

fitted obviating need for entry delay 
* Exit delay 
* Auto alarm disable. (To meet local noise/enviromental 

rules) 

Staggering value - fully imported 

Cat. K1.6662 ONLY $39.95 from 
K 

UHF/VHF INDOOR 
The ultimate indoor antenna- built-in mixer for UHFNHF/- 
FM - wide frequency band from 40MHz to 890MHz - 

directional fine tuning possible with variable direction 
inner loop easy to mount and will even hang on the wall - 

75 ohm impedance with coaxial cable and plug 
Cat LT -3120 

MICRON DATA CASSETTE 
A recorder designed soley for the purpose of data storage 
now at an unbelievable price. 

Slide volume control a must for quick checking of levels 
e tape counter a must for easy location of programs 

Inbuilt piezo transducer enables you to listen to tape 

\o{1 
11,1 ULTRASONIC INTRUDER 

DETECTOR 
This fantastic little kit attaches to virtually any car alarm (as a 
sensor). It sets up an ultrasonic field inside the car that is 
virtually immune to false triggering. A special transmitter and 
receiver unit is supplied that can be unobtrusively fitted 
inside the Cabin. Any movement inside the cabin will be 
detected and a trip signal sent to your car alarm. 
Complete kit and Instructions. Cat. KJ6650 

It has a range of upto3km on K band and the band is upto3 
times that of conventional radar detectors. False alarms 
have been virtually eliminated since the micro -computer 
provides the detector with the ability to distinguish between 
the short pulses of mobile police radar and the constant 
emissions of microwave burglar alarms The computer intel- 
ligence of the Micro Eye gives it the ability to be the ONLY* 
detector available which Can consistently and reliably pick 
up the ground speed pulses of mobile police radar. Is your 
licence worth $459? 
Supplied with sunvisor or standard mounting brackets, full 
instructions and 12 months warranty. 
' As stated in the manufacturers technical literature. 
Cat. AR -0900 

MICROBEE HANDY 
CHART 

owner. 
very 

MicroBee 

This great ne6p0 lc chart Is a usltore 

mm x740 
it measures 
It gives' 

Poke 
locations 

* Screen 
Po 

* Graphic codfides its 
ASCII eq ale 

McMory ma ticket pinouis 
Expansions .4/*Cat XB-9400* w r 
* ,moMt'++LÑfn.111- is' 1 

ONLY $49.50 
SPECIFICATIONS: 
* Accuracy - 0.01% ± 1 digit 
* Linearity - ± 1 digit * Samples/Sec - 1.6 * Temperature Stability 50ppm/'C typical 
* Temperature Range 0.35'C 
* Supply Voltage - 7.5 - 15V 
* Supply Current 1 mA typical 
Maximum DC Input Voltage ± 20V 

6V DC operation use with MP -3010 plug pack ensures 

Cat. XC-4900 

low hum level (optional $12.50) 
Robust construction of both internal mechanism's and 

external case. 
"MANY THANKS CLIVE" 
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NEW 
41/2 DIGIT LCD DPM 60 * 200mV fsd * Digital Hold * * Bandgap Reference * * 10uV Resolution * 

digit LCD DPM erin levels new 4y o g of performance, 
low current consumption and compact size never previously 
available. The DPM 60 features auto -zero, auto -polarity, a 
logic switched 200mV or 2V fsd digital void, programmable 
decimal points and a 1 mA current consumption. Automatic low 
battery indication and 'continuity' flags are built into the lOmm 41/2 digit display. The DPM 60 can be readily scaled 
by the user to indicate many different units. amps, volts. 
ohms etc. Supplied complete with fixing bezel, clips and connector, the DPM 60 will suit many applications calling for low-cost, high accuracy measurements In portable or bench instruments 
Cat. OP -5520 
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UNBELIEVABLE 
`PHILIPS' 
SPEAKER 
BARGAIN 

WOOFER AD1 2250/W8 
NORMALLY $99.50 SAVE $30.00 

THIS MONTH $69.50 
LOW MID AD70620/M8 

NORMALLY $32.50 SAVE $5.00 
THIS MONTH $27.50 

HIGH MID AD02161/SQ8 
NORMALLY $44.95 SAVE S5.00 

THIS MONTH $44.95 
We have made a massive scoop pur- TWEETER AD0160/T8 
chase of genuine quality Philips NORMALLY $19.95 SAVE $4.00 
European made Hi Fi speakers. THIS MONTH $15.95 
They are so good they are used in the $201.90 value for $157.90 SAVE $44 
fabulous ETI 4000 series Hi Fi. 

pv 

If you thought the 4000/1 or 4000/2 
systems were out of reach of your 
pocket - THINK AGAIN! 

Av E up "TO 

- S 05 

EVEN CHEAPER for a stereo set i.e. 2 each of 
the above $315.80 
SPECIAL 8 PIECE SET PRICE $299!! 

Normal price for 8 speaker set $399!! 
Crossovers 2 x 4 (ETI4000/1) 5200 Cat. CX-2637 

2 x 3 (ETI4000/2) 51 29.50 Cat. CX-2627 

NEW - HEATSINK TYPE 
CLAMPS FOR SOLDERING 
A pair of clamps, one straight, one offset. 
Cat. TS -1 652 

$3.50 

BLOOD -PRESSURE 
MEASURING MACHINE 

Not a kit, tested and guaranteed. 
One of the best presented items that we have seen fora long 
time. 
This high quality SPHYGMOMANOMETER (to use the technical 
term) enables you to perform accurate blood pressure 
measurements at home without a doctor. (You should consult a 
doctor, of course, to interpret the readings). 
The unit includes inflatable cuff, pressure gauge, hand pump 
and Inbuilt pressure transducer which eliminates the need 
for a stethoscope. 
Included Is a comprehensive instruction booklet, blood 
pressure record keeping charts (plenty of spares), handsome 
vinyl case and even a 9V battery. All that you need to supply 
is an arm and blood pressure!! 
Cat. 0M-6100 

only 
$79.95 

NEW!!! 

NEW!!! 
HEART RATE MONITOR 

Not a kit. Built, tested and guaranteed. 
This fully selfcontained unit enables you to monitor your 
pulse rate - artywherefl 
The unit features large, easy to read LED display and 
comfortable finger grip pulse sensor. 
An exclusive feature is the bracket that enables you to 
mount the unit to tubular objects such as a bike (or exercise 
bike), weight training equipment etc. 
NOW you can monitor your heartbeat accurately and easily 
while in the middle of exercise!! 
The comprehensive booklet gives you explicit Instructions 
on use of the monitor as well as mounting guidelines. 
Once again this is a beautifully presented piece of equipment 
Included, are mounting bracket, vinyl case, instructions and 
9V battery. 
Cat. OM -61 10 

BACK IN STOCK - WE HOPE!! 
SUPER BRIGHT LED's 

200mCd @ 20mA Red 5mm Cat. ID -1790 
1.9 69C 10 up 62C ea 

500 mCd @ 20mA Red 5mm Cat. ZD1792 
1.9 52.95 10 up 52.50 each 

80mCd @ 20mA Green 5mm Cat ZD-1794 
1.9 95C 10 up 85C each 

160mCd @ 20mA Yellow 5mm Cat ZD-1 795 
1.9 95C 10 up 85C each 

Remember! Your average 15 cent Red LED is generally 
around 1.8mCd at 20mA so Imagine what you can do with 
these. WILL GIVE USEFUL LIGHT DOWN TO 1 mAll 

KAISE DIGITAL 
MULTIMETER SK 6100 
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heck the specifications/features of this superb Digital 
Multimeter. 

Autoranging with manual override 
Auto polarity displays - sign when probes reversed 
Overange indication "Blink" and buzzer warning 
Low battery warning BATT sign shows 
Sampling rate 2 times second 
Power supply 2 a A penlight batteries (300 hours 

Continuous operation) 
Fuse protected, spare fuse provided 
Zero adjustment, zero adjust button a must if you 
change test probes 
LCD display, magnificent clear readout 
Inbuilt buzzer, available for continuity test, overload 
warning and switch warning 
Ranges ±1000V DC/600V AC, AC and DC current. 
resistance 200 (resolution 0.1 ohm) to 2000K ohm 

(resolution 1K ohm) In 5 ranges autoranging 

Cat 
A cwaM 

15yy25.5% 
DC, 0.8% AC 0 $59.95 

Incorporating 

ELECTRONIC AGENCIES 

SYDNEY 

CPflLINGFORDF 

CONCORD 
oetxxa 

XURSNILLE1i FOREST 

SHOWROOMS 

117 YORK STREET - PHONE: 1021 264 6688 and 1021 267 1614 

CARLINGFORD TELEX: 72293 

Cnr, CARLINGFORD & PENNANT HILLS ROAD - PHONE: 1021 872 4444 

CONCORD 
115 - 117 PARRAMATTA ROAD - PHONE: (021 745 3077 

HURSTVILLE 121 FOREST ROAD - PHONE: (021 570 7000 

NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

55 - 59.99 (51.501 510 - 524.99 (53.201 
525 - 549.99 154.501 550 - 599.99 (56.50) 
5100 - 5198 48.001 Over $199 (510) 

"Free INSURANCE for Road 8 Registered Post over 0200" 
All heavy or bulky items (over 204.1 sent Comet Road Freight 012.00 anywhere / 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 

Mon - Fri 9am - 5.30pm: Sat - 9am - 12pm: Thor% night 8.30pm (Not Concord) 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5.30pm. Sat - 8.30am - 12pm: Thant night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE:)P.O. Boa 185, Concord, 2137 

PLEASE NOTE! Concord Store open all day Saturday (Not other stores) 

Mail Order 
By 

tJ 
BAN KC ARD 

Via Your Phone 
4, 
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... more rage over Sphere review 
Dear Sir, 
As you will no doubt be aware, the publish- 
ing of a product review carries with it an 
editorial responsibility to ensure that the 
material is fair and accurate. I was therefore 
quite horrified by the gross errors and ill - 
disguised bias to be found in your review of 
the Sphere Mk11 in the February 1984 issue 
of ETI. 

Being the owner of a computer very simi- 
lar in specifications to the product under 
review, and using a variety of business and 
large mainframe computers on a day to day 
basis, I think you will agree that I am well 
qualified to make such an observation. 

My criticism of the review broadly falls 
into two areas. Firstly. the review contains a 

number of statements which are simply not 
correct. This ranges from information that 
could have been obtained from the manu- 
facturer's literature, such as the number of 
sides on the floppy disk, to information 
which would have been known to the 
reviewer if he had general experience in the 
computer field, such as who manufactured 
the first microcomputer chip (Motorola 
indeed!). 

Secondly, the reviewer obviously has a 

preconceived notion of what constitutes the 
most desirable architecture for a computer 
system. In fact, from the review it is even 
possible to construct a specification of this 
machine, viz: 16 -bit microchip. in-built ter- 
minal, DOS boots automatically, com- 
mands selected by menu, screen editor, 
fancy BASIC commands presumably to 
drive graphics, customised DOS etc. Per- 
haps he owns an IBM PC. 

Unfortunately, it would appear that the 
reviewer does not have sufficient knowl- 
edge of the subject to be aware that there 
may be advantages in using 'the other 
approach'. A typical example is his strong 
preference for an in-built terminal. Those in 
the industry will be well aware that the best 
solution depends largely on the application. 
The net result is that a great deal of the criti- 
cism directed at the Sphere merely reflects 
the reviewer's own personal opinion. It is 
tragic that personal bias and prejudice 
should constitute the major part of a prod- 
uct review. 

This leads to the question of who is your 
Jonathan Scott? Normally in such an article, 
the author's academic qualifications and ex- 
perience are included so that the reader can 
ascertain what faith can be placed in the ma- 
terial. Is it possible that he has none? The 
immaturity of his writing and lack of knowl- 
edge suggest a high school or university stu- 
dent. He is certainly not a technical writer. 
otherwise he would not have violated sev- 

eral trade names and placed the publisher at 
risk of prosecution. 

Unfortunately, many people place imp- 
licit faith in the printed word in the media. 
For the manufacturer this means that he 
may as well close his business - no one is 
going to buy a Sphere after reading your 
article. At a time when most computer ven- 
dors are content to merely import products 
and resell them without any local content or 
customisation, I think that this is very 
shabby treatment indeed. 

Regrettably time does not permit me to 
discuss your review in detail. I will be 
happy, however, to discuss or correspond 
with you further on this matter. Finally, let 
me say that I have no connection with Paris 
Radio Electronics. 

C. D. Barlow 
Turramurra, NSW 

Dear Mr Harrison, 
As a user of a Sphere Mk11 M6809 micro- 
processor I was interested in the review of 
the system published in the February '84 
issue of ETI and, in particular, in the con- 
trast between this review and another 
review of an earlier model published in 
Electronics (Jan. '82). 

When we consider the increasing use of 
various processing systems both in the work 
place and in the home, it is evident that con- 
siderable responsibility is incurred in the 
publication of reviews and that particular 
care should be taken to present as unbiased 
an assessment as possible. Every system has 
its virtues and limitations and the assess- 
ment of a particular system should present a 
balanced view and take into account the 
tasks for which the system was designed, 
and the compromises that result in optimis- 
ing a system towards a particular role. 

For example, your reviewer expressed 
disappointment that the Sphere VDU and 
keyboard are not integrated into the com- 
puter housing. For single user systems this 
can be a desirable arrangement. but it is 
inappropriate for multi-user operations. 
Some of the marked advantages of the 
Sphere system are its ability to he expanded 
to multi-user operations. its ability to use 
expanded memory addressing and in its 
capacity to install a range of periphical (sic! - Ed.) communication boards. 

The capacity of the M6809 processor is 
quite adequate for many multi-user applica- 
tions. particularly in small business 
operations. Consequently the unsupported 
statement. "however. the Sphere isn't 

really up to multi-user operation ..." 
should be either qualified or withdrawn. 

The VDU is a low cost, versatile unit 
capable of emulating a number of other 
popular systems and is well suited to its 
application. 

Your reviewer also refers to the use of a 
pin -and -socket arrangement for connection 
to the motherboard and expresses a prefer- 
ence for gold-plated edge connectors. He is 
either unaware, or did not consider it worth 
mentioning, that this pinning arrangement 
is part and parcel of the SS50 buss for which 
a wide range of manufacturers provide com- 
patible boards. This standardisation is a 
major feature in enabling a system to be ex- 
panded at low cost, without being tied to 
the whims of a single manufacturer. Fur- 
thermore, the use of a standard buss makes 
it economic for manufacturers to produce 
compatible boards with more powerful 
processors, as they become available, with- 
out the need to abandon the majority of the 
hardware. 

I was pleased to see that the Flex operat- 
ing system was more fairly treated, but even 
here the virtues of having a widely used and 
versatile system was downgraded by the 
comment "... a buyer would have to put a 
lot of value on having a system with exten- 
sive software backup to justify the 
expense." The cost involved in developing 
software can rapidly exceed the cost of 
hardware and the ability to use a system for 
a wide range of tasks (usually unforeseen 
when purchasing the system) is a major rea- 
son for the rapid growth in microprocessor 
use. The ability to rapidly transfer programs 
from system to system. and to be able to call 
on an extensive range of programs, can 
over -ride many other considerations influ- 
encing the choice of a system. 

Many purchasers of advanced systems 
using new technology find that the range of 
software is limited, that bugs in the existing 
software can drastically reduce the useful- 
ness of the system, and that it may be 
months or years before the full capabilities 
of the system can in fact he realised. 

The choice of system depends heavily on 
the tasks to he undertaken, the technical 
and programming personnel available. and 
on the support facilities already available. 
The rapid development of improved micro- 
processors and the reduction in costs associ- 
ated with their ready acceptance by the 
community will undoubtedly continue and 
will further complicate and confuse those 
attempting to decide which systems are best 
suited to their needs. 

If the reviews in your publication are 
intended to educate and inform your read - 
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ers as to the strengths and weaknesses of 
various systems, I suggest that your review- 
ers should be encouraged to develop a 
broader point of view than that displayed by 
Jonathan Scott in his review of the Sphere 
Mkt]. 

Dr Ian A. Bourne 
Nunawading, NSW 

Dear Sir, 
I was surprised when I read Jonathan 
Scott's review of the Sphere computer and 
terminal, published in 'Electronics Today 
International', February, 1984. 

As the owner of two Sphere computers 
and two terminals I am completely satisfied 
with their performance. In fact, their acqui- 
sition has been of great benefit to this com- 
pany, indeed, proving to be one of our 
greatest assets. 

Contrary to the statement in the review, I 
use 5V4" double -density, double -sided 
floppy disk drives with our Sphere 
computers. 

I cannot agree with Scott's description of 
the CCT-100 as being "substantially unin- 
telligent" as it can equal the functions of 
many other terminal modes. I have always 
understood that a terminal possessing a 
microprocessor is invariably an intelligent 
terminal. 

In conclusion, both my Sphere systems 
have proved to be capable, efficient and, 
best of all, relatively easy to operate. I con- 
sider that I have received good value for my 
money. 

Malcolm W. Rigby 
Sydney Lock and Key Co. 

Dear Sir, 
I read with dismay Jonathan Scott's review 
of the Sphere Mk11 computer in ETI, Feb- 
ruary 1984. In my opinion, it would have to 
rank as one of the most uninformed com- 
puter reviews that I have ever seen. 

Mr Scott has done a great disservice to 
the many 6809 users in this country by 
expounding on a subject area in which he 
apparently has little or no experience. A 
rebuttal of his comments on the Sphere 
MkII computer system is best left to the 
manufacturer of this system, but I would 
like to take issue on two factors which 
emerged from the article. 

Mr Scott leaves the reader with the 
impression that the only reason for the 
6809's existence is as an "enhanced 6800 
microprocessor". The impression is simply 
not valid - whilst the 6809 does have com- 
patibility with the 6800 at the Source Code 
level. the 6809 is a separate microprocessor 
in its own right. The 6809 has a far more 
efficient and powerful instruction set than 
does the 6800, and it is considered by many 
people (myself included) that the 6809 is the 
best 8 -bit microprocessor that is available 
today. 

Mr Scott also makes a mistake in stating 
that the Flex Operating System is ".. . 

related to 0S9" - that is simply not true. 
These operating systems were written by 
different companies (0S9 by Microware. 
Flex by TSC) and the capabilities of both 
are completely different. 

A very brief contrast between them 
shows that 0S9 is a real-time multi-user, 
multi -tasking operating system. It supports 
hierarchical directory structures, it is modu- 
lar in construction and it is readily adapt- 
able to different computer configurations. 
In contrast, Flex is a non -real-time. single - 
user. single -task operating system which 
does not support hierarchical directory sys- 
tems, and is more difficult to adapt to differ- 
ent systems than is 0S9. 

The differences between these two oper- 
ating systems is immense, and one could say 
that the only similarity between the two is 
the fact that they both use the same micro- 
processor chip. 

1 suggest that in future Mr Scott restrict 
himself to subject areas in which he is 
experienced, and not to make uninformed 
and incorrect statements on subjects he 
obviously does not understand. 

Warren W. Brown 
Microprocessor Consultant 

Wagga Wagga, NSW 

Dear Sir, 
I am prompted to correspond following my 
perusal of Jonathon Scott's revue of the 
Sphere Mklll published in ETI. February 
1984. It is immediately apparent after read- 
ing the first paragraph that not much effort 
was spent reading the manuals supplied. 

The disk drives are double -sided. double 
density and not single -sided. Both 40 and 80 
track drives are available and the controller 
can accommodate up to four drives. The 
6800 -based CCT-11111 terminal is not. "unin- 
telligent" as it can emulate a variety of 
other terminal modes. 

Somehow the NIkI I I has been tagged as a 

small business system and, when run as a 

multi-user system with Flex and Dyna-share 
or perhaps Uni-Flex. this is so. Because of 
the availability of some excellent assem- 
blers. dis-assemblers and cross -assemblers. 
it is also ideal as a development system. 

Running Flex on the Mklll allows plenty 
of scope for future applications. too many 
of which are always overlooked when buy- 
ing any system regardless of the initial appli- 
cation. Mr Scott makes no mention of the 
business packages available for the Sphere 
and vaguely refers to languages such as Pas- 
cal. C etc. which are suited to the 6809 and 
its extended addressing. The NIKI I I. in fact. 
can accommodate up to I M of RAM. 

I lis comments on the editor are justified. 
although I couldn't imagine any business 
using a line editor rather than a word pro- 
cessor. 

Entering the monitor before booting the 
DOS mas become tiresome when debug- 
ging programs but for business applications 
it shouldn't present any hassles. Use of the 

STARTUP facility and the EXEC com- 
mand allow most of the initial boring chores 
to be undertaken with one command. 

It is a pity that many Flex -09 users have 
to deal with endless articles on CP/M et al. 
and I am disappointed to find that such a 

poorly researched article should appear in 
your otherwise excellent magazine. 

The Sphere MkI I I is a locally made prod- 
uct with excellent support - a blessing for 
those who appreciate the 6809 and the qual- 
ity of hardware and software available. 

Keith McPherson 
Glebe, NSW 

Dear Sir, 
Now that digital audio has been pushed and 
accepted into the domestic market as the 
new and future sound medium. I would like 
to know what you think of either upgrading 
existing loudspeakers or producing new 
types to cope with the more demanding 
requirements of digital processing and to do 
justice to its capabilities. 

It seems to me that with an available 
dynamic range (amplifier permitting) of at 
least 85 dB (assuming digital recording and 
mastering). a ruler flat response from 5 1-Iz 

to 20 kl-Iz and midrange distortion of 
around 0.005 4. there is now a real need to 
produce loudspeakers and enclosures to 
deliver these specifications to our ears. 

I am aware of the current trend towards 
flat diaphragm. honeycomb woofers which 
both Sony and Technics are producing. and 
I'm aware of the possible reduction in non- 
linear distortions which can be achieved. 
but when a price tag of $15 (IINI is placed on 
Sony's APM 8s. a four-way system. I find 
that any sonic benefits fall far short of the 
exhorhitant price. 

Can conventional cone drivers do justice 
to the new requirements and. if so. what 
changes are necessary? Do we need woofers 
with larger cone excursions'? Should we opt 
for subwoofers to cope with the extra bot- 
tom -end information? Should we he drop- 
ping Thiele and Small bass reflex designs 
with its dangerous cone excursion below 
resonance and go for a combination of large 
sealed enclosures and subwoofers? What of 
the tweeters? Perhaps the answer is in rib- 
bon electrostatics to faithfully reproduce 
those sparkling top end transients. 

There are so many possibilities. the list 
could he endless. I have already read adver- 
tisements of various manufacturers boasting 
of speaker systems designed specifically to 
cope with digital needs. Ilossever. on 
inspection of the specifications and on 
comparatise listening tests against the 
Tannov. JBL and BK\V speaker systems I 

find no improvement. 
\\ hich way should one go to pursue the 

(dare I say it) transparent speaker system 
capable of satisfying the new heasy require- 
ments placed on them by the advent of 
PCM and the compact disc. 
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I would greatly appreciate any views you 
may have on the matter. I realize that it is 

not your policy to venture into discussion on 
non -project type queries. However. with 
your magazine's reputation for being at the 
forefront of innovation and technical nouse 
(i.e: David Tilbrook), a great many readers 
would be interested in finding out the facts 
and what they can do to deliver the attrac- 
tive specifications to their ears. 

Congratulations on a consistently high 
quality publication. ' 

Maurice Little 
Rowville, Vic. 

You really have opened a 'can of worms'. To 
try to do justice to your letter in the limited 
space the editor will allow me is probably ask- 
ing too much. 

As you correctly deduced, the speakers that 
were previously good enough for conventional 
records or tapes are not proving to be as suit- 
able for the more demanding performance 
capabilities of compact discs. The basic prob- 
lem, of course, is a little like 'the six blind men 
walking around the elephant'; each of them 
describes the beast in a different way, 
depending on where he happens to be 
standing. 

For example, if someone has never experi- 
enced good speakers, then the CD medium 
sounds exciting. By contrast, a person who is 
aware of the differences between the sound 
produced by poor speakers and the original 
recorded sound may be disappointed with 
speakers that have obvious limitations or 
reveal gross deficiencies when used with a 
CD player. 

As with conventional records and tapes, the 
quality of the loudspeakers must relate directly 
to the quality of the recording; not everybody 
is likely to play 'Tchaikovsky's 1812' with the 
full 90 dB dynamic range required by the can- 
nons or frequency components extending 
down to 10 Hz. 

As with everything in life, one has to make 
compromises which are determined by per- 
sonal factors. You will have to decide how 
much money you wish to spend on speakers 
in your quest for perfection, which you may 
approach but will never really achieve. 

Louis Challis 
Kings Cross, NSW 

Dear Sir, 
Thank you for Collyn Rivers' most informa- 
tive article in your February 84 issue. I am a 

Service Engineer with Rank Xerox and 
Product Specialist on the Duplicator range 
of copiers. The 7000 model is full of 14 -pin 
mini -relays switching 115 Vac and 230 Vac 
and 24 Vdc with resistive, capacitive and 
inductive loads, wet and dry; add a double 
handful of micro -switches handling the 
same loads and there you have 50% of our 
service calls. 

As a training exercise I intend to make a 

presentation to my area ('the Dirty 
Dozen'), relying heavily on this article and 
upon field experience. Melbourne Duplica- 

tor reliability figures are, we have been told 
recently, a benchmark for Xerox/Rank 
Xerox worldwide, and I feel sure that infor- 
mation such as this can help us stay top of 
the heap. 

Garry M. James 
Glen Waverley, Vic. 

Dear Sir, 
The purpose of this compendious communi- 
cation is not to consume your valuable time, 
but to express appreciation for your current 
series of projects related to the Microbee 
computer. 

Please keep this type of material coming, 
particularly projects and/or articles aimed at 
the raw beginner in microprocessors. I have 
not yet even purchased one, but I certainly 
intend acquiring a Microbee as soon as my 
spouse increases my pocket money 
sufficiently! 

As an aside, I also find your Circuit File 
series most useful, the February article on 
the LM335 being a meritorious example. 

Thanks for an enjoyable magazine. 
John W. Keitley 

Blackburn Sth, Vic. 

Dear Sir, 
As one of your readers for the past 20 -odd 
years, I find I must voice a very strong 
protest. 

In the past your magazine has been of an 
excellent standard, providing projects for a 

wide section of the community. Now, as it 
should be (let's keep technologically 
abreast), you have become computer orien- 
tated. Fine. But to say you are one -eyed 
feel would be a gross understatement. 

Let's get one point straight. I do not own 
a Microbee computer! The series of projects 
and contents of advertising material in your 
magazine lead one to believe that 90% of 
the personal computer fraternity do own a 

Microbee. 
However, I do possess a personal com- 

puter with all the attributes of the Microbee 
utilisingExtended Microsoft BASIC 
(colour) and, God forbid, standard serial 
and parallel ports i.e: Centronics and 
RS232. 

Would it be too much to ask for a couple 
of projects as add-ons to cater for your 
other poor unfortunate readers who are in a 

similar position and who cringe at the cost 
of commercial (if available) peripherals. 

How about a go, ETI? It would appear 
that the only sin I have committed is in not 
following in the footsteps of others. 

Robert Green 
Melton South, Vic. 

If you've been reading ETI for the past 20 -odd 
years, could you please inform us who pub- 
lished it for the seven -odd years before April 
1971? Wed like to know so we can get back 
issues before our issue No. 1 ! 

Thanks for the bouquets, now for the brick- 
bats. So you (and many other readers) do not 
own a Microbee. Fair enough. However, it rap- 
idly became clear to us last year that a huge 

number of 'Bee owners were 'hackers', 
unafraid of a soldering iron and well -prepared 
to construct add-ons for their equipment. We 
tried the odd project for other computers previ- 
ously (like the Apple, System 80, S100 sys- 
tems), as well as projects applicable to a 
variety of machines, but they never met with 
the spectacular acceptance and enthusiasm 
that the Microbee projects have. 

In addition, we have not received one article 
from other -computer owners who have 
attempted modifying 'Bee projects to suit their 
computer. Some of the 'Bee projects can 
clearly be adapted to other computers (the 
RTTY decoder and Fax decoder, to name 
two), albeit with most of the adaptation involv- 
ing the software. 

The thing is that, here, we have neither the 
expertise on -staff, nor the time to research 
and write it up for a host of other machines. 
What other machines do we pick? On what 
basis? These questions have been addressed 
by us, but it's difficult to come up with clear an- 
swers and we have few 'indications' from ei- 
ther readers or the marketplace. 

The real problem for us is the huge variety 
of machines, each using a different processor 
and having different architectures. So there's 
a lot of VIC-20s out there - but too few own- 
ers seem willing or capable of tackling proj- 
ects. It's an entirely different story with the Mi- 
crobee in our experience. 

Also, we receive very, very few technical 
articles on additions and modifications for 
other computers. It's the opposite situation 
with the Microbee. In fact, I'm unable to pub- 
lish all that I receive. Then again, most of the 
published Microbee projects have been sub- 
mitted by readers (... and proved by con- 
structing them in our own lab.) or adapted 
from submitted reader's ideas. 

All that aside, we are attempting to do more 
peripheral projects suitable for a wide variety 
of computers. Project 675, the RS232 - 
Centronics interface (Jan. '84), is a recent 
example. 

Your remark on the advertising content 
underlines what seems to be a common mis- 
understanding of how the advertising comes 
to appear in ETI. Advertisers purchase the 
space and it's their business what they adver- 
tise there. We don't put the advertisements 
there, nor do we tell them what to advertise. 
That's entirely their prerogative. 

An objective count of the advertising and 
the products advertised will show you that the 
Microbee does not predominate. Sure, it fig- 
ures pretty often and the advertising clearly 
works, else it wouldn't still be there month 
after month. 

Here's a challenge to non- 'Bee owners. If I 

get a small deluge of technical articles, soft- 
ware, hints and tips supporting a particular 
machine, I'll consider running either regular 
articles or a regular column. Any takers? In 

any case, good articles or software to suit 
popular machines are always in demand and 
I'm happy to consider submissions. 

Roger Harrison 
Editor, ETI. 
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AUDIO 

FOR SALE: STEREO amp, 12 W per channel, 
240 Vac and 12 Vdc power, compact siz'e, LED 
level meter, 579, M. Sully, 33 Odessa Ave, 
Keilor Downs Vic. 3038. 

FOR SALE: SUPERB Quad II power amps (2) 
and Quad 22 control unit, S280 the lot. K. Jor- 
dan, G.P.O. Box 2140, Brisbane. (07)369-5830. 

AMPEX MM1000 one inch, eight track, perfect 
condition, 56700. (03)26-4367 ah or (03)609-8485 
bh. 

FOR SALE: J. H. Formula 4 tone arm, mint 
condition, 560. Transcriptor Fluid arm, 580. 
(02)869-1840. 

FOR SALE: QUAD preamp Model 22, valve unit, 
good condition, 570 ono. (02)869-1840. 

FOR SALE: ELECTROSTATIC headphones, Stax 
SR -3, complete with SRD-6 energiser. Superb 
clarity, mint condition, 580 ono. (02)869-1840. 

FOR SALE: TEAC A3440 four channel, 10.5 inch 
reel-to-reel recorder with Simul-sync, Ideal for 
musicians and multi -track recording, as new, 
5985. Epping NSW. (02)869-7247. 

MISCELLANEOUS 

FOR SALE: TELEQUIPMENT scope, Model S43, 
small size 8"x9"x14" (lightweight), offers please. 
J. Double, 3/57 Wattle Ave, Brighton SA. 
(08)298-7541. 

FOR SALE: 50 copies of Radio & Television & 
Hobbies, 1943-1960. C. Beach. c% P.O., One 
Tree Hill SA. (08)380-7014. 

FOR SALE: BWD 246A programmable power 
supply, 5700. Peter Anderson (02)605-7080. 

WANTED: CIRCUIT for Fairchild Model 701 CRO 
made by Dumont Laboratories, also a low 
power laser tube. (02)570-7212. 

FOR SALE: RADOFIN UHF Teletext adaptor, 
three months old with remote control. Cost 
5495, sell for $200. J. Collier, P.O. Box 234, 
Randwlck NSW 2031. 

FOR SALE: PRINTER Anadex 9620A 'Silent 
Scribe', 200 cps, 1.5K buffer, multiple fonts, 
RS232/Centronics, 12 months old. New S2580, 
sell for $1150 one). Gil (09)390-5420 ah. 

WANTED: CIRCUIT diagram for B&W portable 
TV General Appliance Corporation of Australia, 
Model SW-T316C. Ian Adamyk, 22 Willana Ave, 
Nth Geelong Vic. 3215. 

WANTED: LASER, perhaps used ETI or EA proj- 
ect, any power. Needed for projects and experi- 
ments. T. Barker, P.O. Box 332, Parkes NSW 
2870. 

COMMUNICATIONS 

FOR SALE: TELEPRINTER, Siemens T100, 50 
baud, current loop, 5 -bit machine, 570 ono. Reg 
(03)367-4496. St Albans Vic. 

FOR SALE: RF signal generator, Avo No.2, 
450 kHz to 225 MHz, CW, AM, FM, inVext. modu- 
lation, variable AM% mód, FM deviation to 
±75 kHz, good condition, S195. (07)265-1961. 

MINI -MART 
Where readers can advertise 
For Sale/Wanted/Swap/Join. 

WANTED: ARMY wireless set No. II, plus any 
parts. Also AWA 3BZ, Radio Corporation 108, 
208. Enthusiast. M. Kelly, Olinda Rd, The Basin 
Vic. 3154. (03)762-3993. 

COMPUTERS 

AZUA: BI -monthly newsletter for all Sinclair 
computers. Send two 30c stamps to 19 Godfrey 
St, Campbell ACT 2601 for Introductory 
newsletter. 

FOR SALE: TEXAS Instruments, translates, 
speaks words, phrases and sentences, displays 
them electronically, 3000 phrases, Spanish 
module, half price, 5150. Jose (02)745-4281 ah. 

WANTED TO SWAP: TRS80 Model I level 2 

computer programs. Geoff Egel, 18 Sturt St, 
Loxton SA 5333. 

FOR SALE: APPLE Ile, two drives, green 
screen, heaps of software, worth $8300, sell for 
53200 ono. (02)529-6485. 

FOR SALE: OSI C2 -4P, 32K RAM, 24K ROM, 
BASIC, word processor etc, in-built. 64x32 dis- 
play. Has speech output under BASIC control 
using print type statement. W. Geary, 83 Sec- 
ond Ave, Rossmoyne WA 6155. 

FOR SALE: SUPER 80 disassembler converts 
Z80 binary instructions to mnemonics, $9. Sie- 
mens M100 teleprinter, $45. R. Vowels, 93 Park 
Dv, Parkville Vic. 3052. 

VIC-20 PROGRAM LIBRARY: High quality 
games, utilities, educational and miscellaneous 
programs available. Send SAE to Chris Groen- 
hout, 25 Kerferd St, Watson ACT 2602 for list. 

ACT VIC-20 bi-monthly newsletter: Many inter- 
esting articles and programs. April issue 52. 
Bi-monthly $12 per year. Write to Chris Groen- 
hout, 25 Kerferd St, Watson ACT 2602. 

FOR SALE: 32K EPROM board and programmer 
for TRS80 model I. Has parallel printer and 
20 mA loop capability. Complete with manual, 
power supplies and one EPROM, 5240. G. John- 
son (03)337-4959. 

WANTED: Can anyone supply a copy of com- 
plete manual for 'Screen Writer II', will pay. K. 
Jordan, G.P.O. Box 2140, Brisbane. (07)369- 
5830. 

VIC-20 SOFTWARE: UMI cahridges Renais- 
sance and Spiders of Mars, 514 each. EPYX 
cassette (+8K) Ricochet, S12. Tronix cassette 
(+8K) Sidewinder, 515. Paul (02)560-3462. 

FOR SALE: MSI/SWTPC M6800 computer, 8" 
floppy, 5x5M hard disk, Teleray 3300 80x24 
VDU, ASR33 teletype, Flex 0/S and other S/W, 
Univac keyboard , with 64x16 VDU card. Will 
separate, best offers. John (03)306-7660 ah. 

FOR SALE: ZX80/81 Abacus controller, talk, 
save, cue, load, built-in speaker, brand new, 
522 including postage. E. Brown, P.O. Box 
1315, Southport Old 4215. 

FOR SALE: SORCERER MK2, 48K with ROM - 
PAC BASIC and wordprocessor, 40 -track disk 
drive SSDD, manuals and software. Thomas 
Nuy (02)789-1105. 

WANTED: INFORMATION on public data base 
use for new Microbee user. If you can help 
write to Robert Schenk, P.O. Box 177E, Ballarat 
East Vic. 3350. 

FOR SALE: S100 cards, DG640 64x16 VDU, 590. 
SPC-29 multi I/O 2xRS232C and 9x8 -bit direc- 
tional parallel with cables, 5225. Both excellent 
condition. Russell (03)657-3215 bh or (03)20- 
6100 ah. 

FOR SALE: DICK Smith System 80, 16K level 2, 
with modifications, In full working order, 5100. 
J. Collier, P.O. Box 234, Randwick NSW 2031. 

FOR SALE: PROGRAMS for TRS80/System 80 
computers. Hundreds of original programs on 
106 cassette tapes, $100. J. Collier, P.O. Box 
234, Randwick NSW 2031. 

WANTED TO BUY: Used Big Board 2, working 
or not or partially assembled kit. Write with 
details to G. Wiencke, c/- G.P.O. Box X2212, 
Perth WA 6001. 

FOR SALE: Z80 development system Tec-1, by 
Talking Electronics, $50 ono. Complete with 
manuals and power supply. Mark (02)872-3407. 

FOR SALE: ETI-660 computer, colour expan- 
sion, 3K RAM, 5140 ono. VIC Innovative Com- 
puting, 57. Tandy electronic basketball game, 
59. Solar cell, 58. B. Begg (08)31-0310. 

MICROBEE: WIMBLEDON tennis game, for one 
or two players, three skill -levels, tape and list- 
ing, only 55. T. Knowler, 9 Waterman Place, 
Fraser NSW 2615. 

FOR SALE: DGZ80 CPU, S100. ETI-640 VDU, 
5100. S100 power supply, $50. Keyboard in 
enclosure, $50. Dick Smith B&W monitor, $100. 
Cliff (02)604-3819 ah. 

FOR SALE: VIC-Maths for VIC-20. Improves 
your maths skills, grades 1-8, 513. (02)649-2283 
after 4pm. 
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DREGS 
THERE WAS A TIME, you know, 
before the "electric power" mains 
were reticulated to every home in 
the nation, when the hobby of elec- 
tronics (or 'electro -mechanics', or 
`wireless', as it was then called) was 
a dangerous pursuit for young men. 
We recently came across a quaint 
passage in a delightful little circa - 
1911 book titled Wireless Telegra- 
phy for Amateurs that warned of 
the dangers of the hobby. In the 
section on Receiving Apparatus 
appeared two paragraphs suggesting 
various uses and experiments. Have 
a dekko at this to 
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"" ; Willthy fate be the same as Lasseter?' 
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For making the receiver light up 

lamps, blow fuses, etc., switch - 

devices may be operated by trigger - 

mechanisms which are released by 

the movement of an " electric -bell - 

hammer. Details of design must be 

left to the ingenuity of the reader. 
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For exploding cartridges, etc., a con- 

venient fuse can be made quickly by 

soldering a short length, say Vs in, of 

.the finest platinum wire to two pieces 

of No. 26 copper wire. These are laid 

one on each side of an ordinary 
wooden match, so that the platinum 
wire bends over the head of the 

match and lies in contact with it. the 

copper wires are then bound to the 

match with cotton. This fuse is 

inserted in the explosive to be fired. 

fr 
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1. 

Connection is made to the fuse by 

twisting wire on to the two ends of 
the copper, and the current to heat 

the platinum is supplied by one accu- 

mulator or bichromate cell, or even 

by a good dry cell. Explosions should 

not take place nearto the receiver. 
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" Apologies to Robert Burns (Ode to a Field Mouse) 
and Ion L. Idriess (Lasseter's Last Ride). 

( Makes today's hobby look tame by comparison! 
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Hear digital perfection. 

. . . 
Its a Sorry 

Introducing the Sony Compact Disc Player. 

When we used our long experience in digital technology to create the CDP-101 Compact 

Disc Player, we wanted to give you something more than the world's clearest sound. 

WIRELESS REMOTE CONTROL Full -function remote control. 

3 -WAY MUSIC SEARCH Instant direct access to any selection with the á 111 

10 -key pad on remote control unit. AMS (Automatic Music Sensor) allows 
access to the begínníng of next or previous selection. 2 -speed bi-directional 

search to find any desired music passage. 1"--i. 
REPEAT FUNCTION Program to repeat the entire disc, one selection, or 

a specific portion of music. 
3 -FUNCTION DIGITAL READOUT DISPLAY Selection number. Time 

lapse of selection being displayed. Remaining time on the disc. 

LINEAR SKATE DISC LOADING Just press the button, platter control and 

cueing are automatic. 
Get even more perfect sound with the Sony Digital Audio Component c O 

System,"Precise Series" í7 Y 
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Ladies and geutlernen, 
bes.ed. 

ile you tune your receiver) 
The best place to tune your 

receiver is where you listen to it, sitting 
down. 

And with the new Yamaha R100 
you can do exactly that. 

Its unique remote control gives you 
push button command over the R100's 
Computer Controlled Sound System 
which.allows you to select from five 
different preset frequency response 
curves. 

And that's in addition to all input 
functions like phono, video auxilliary, 
tuner and both tape monitors as well as 
remote selection of any one of ten 
preset AM and FM stations. 

The tuner itself has Computer 
Servo Lock Tuning to automatically 
select the optimum signal, a Dynamic 
Noise Canceller for exceptionally quiet, 
noise free reproduction from tape, disc 
or tuner and a Stereo Spatial Expander 
to broaden the total stereo sound field. 
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The new Yamaha R100 is literally 
the 'state of the art' in stereo receivers, a 
phrase often used by others but a level 
of perfection only Yamaha builds to. 

And as with all Yamaha audio 
equipment, the R100 is covered by 
Yamaha's unique 5 year full parts and 
labour warranty. 

For a free brochure on the 
remarkable Yamaha R100, see your 
Yamaha dealer or clip the coupon below. 

r Post to: Yamaha R100 Receiver Brochure, 
Rose Music Pty. Ltd. 17-33 Market Street, 
South Melbourne, Vic 3205. 

Name 

Address 

Postcode 

YAMAH 
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