
COMPUTER COLUMNS: MicroBee,VIC2O, ZK. 

JUNE 1983 

1 

WOE START' '461 
Ignitian system for 
model engines 

GLOM PLUG REGULAT4R 

I 

5 O O :1 
r'V I' 

e O o\ 

Temperature adaptor 
for your multimeter 
Part 2, 
40V/5 A Lab. supply 

C 

Using optocouplers 
Programmer for 
bipolar PROMs 



IF YOU'RE SWITCHED ON, 
THIS IS PA RA DIS . 

. rl ta\ 1f* 
.ON 

4Ip «r 
. W -S! 

O uf . . . o :aPn , VI 

11, 1¡í',f ~ J . r./r 
w 0_410. -_ / ' T I--_ ' 1 

A 

11 , 
. 

Australia's Hornet. The cockpit contains the latest in the world. Enough electronics to keep any switched on enthusiast happy for years. The 

Hornet will form the backbone of Australia's Air Force. You can form the backbone of the people who will keep it in the air. Simply phone your 
Air Force Careers Adviser on Sydney 212 1011, Newcastle 25476, Wollongong 286492, Porramatta 635 1511, Canberra 822333, Melbourne 

613731, Geelong 21 1588, Brisbane 2262626, Townsville 724566, Adelaide 212 1455, Perth 3256222, Hobart 347077 Launceston 31 1005. 
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Get that old model 'plane out of the cupboard 
and fire it up with our 'Sure Start' model engine 
ignition system project. No more flick -flick -sputter, 
the motor just bursts into life! 

Aeroplane model by Bob Taylor 
Cover Design by Ali White 

Cover design by Ali White. 
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ROD IRVING ELECTRONICS 
STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897 

ETI-1512 
ELECTRIC FENCE 
TESTER 

Electric fence 

11r 
SEPTEMBER EA 1982 

ETI-268 NICAD 
FLOAT CHARGER 
Keep your RNCad batteres 
In tip -lop condition with this 

cheap. simple charger. 

. / . 

$17.50 
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12/240 volt Inverter 
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IR.. 

MAY EA 1982 

$48.50 

Analyser Kit 

$55 

Duel Tracking Power Supply 

$79.50 
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APRIL EA 1982- 

Function Generator 
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EA DIGITAL READOUT FOR 

SW RECIEVERS 
Short form without case $49.50 s70 

THIS MONTHS KITS 

ETI-153 
TEMP 
PROBE 

Can measure temperature 
from -50°C to +150°C. It 

simply plugs into your multi - 
meter - great for digital 
multimetefs. Accuracy of 
0.1°C, resolution of 0.1°C. 

1 

ETI-688 BIPOLAR 
PROM PROGRAMMER 
Every digital workshop should 
have one! Can be used to 
program the popular fusible - 
link PROMs like the 74S188/ 
288, 82S23 and 82S123 etc. 

ETI-1516 
MODEL ENGINE 
IGNITION SYSTEM 
Get sure starts every time 
and no more glow plug bum - 
outs on your model engines. 

ETI.335 PUSHBUTTON -PROGRAMMABLE 
WIPER CONTROLLER 

ETI-162 30 V/1 A FULLY PROTECTED 
POWER SUPPLY :-:; c :I $47.50 

.0 

Tacho/dwell meter with digital display 
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'z ñIf Tltr 
IPm 

+ma ""' ... .. 

"4".: Y , . .: : fl 

JANUARY EA 1982 

ffy s1EnEO SYNTMESISEA 

t 

55 
p 

e 
, ` SEPTEMBER EA 1982 

Portable 31/2 Digit Heart Rate Monitor 
JULY EA 1982 

a 

Eprom 
Programmer 

$55.00 

$85.00 

e 
ETI-1515 DRILL/BLENDER 
SPEED CONTROLLER 

ETI-654 APPLE 
INTERFACE 

ETI-334 
AUTO TESTER 

AA 

1 

Ultrasonic Rule 

AUGUST EA 1982 

ETI-733 
RADIOTELETYPE 
CONVERTER 
FOR THE , 

MICROBEE 

II ANALOGUE/DIGITAL 

.°'. 

ETI-668 
MICROBEE EPROM 
PROGRAMMER 

- 
Ir- 

$47.50 

! $189.00 

Analogue and Digital Storage CR0 Kit 

100w Sub -Woofer f 
Amplifier - r 

$85.00 
JULY EA 1982 

EA ELECTRONIC STARTER 
- - FOR 

FLUORESCENT 
LAMPS 

PY 

$5 
OCTOBER EA 1982 

OCTOBER EA 1982 Minimum P d P $3.00 for kits 
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ARTWORK 
The announcement last month that film positives or negatives will be available led some readers to conclude that we were no longer going to publish artwork for the projects. This is only an additional service. I'd like to make it perfectly clear that printed circuit board artwork will be I published with the projects in the magazine, except where space] restrictions or the size of a board won't allow it. 

In such cases, a print will always be available, free of charge, simply by requesting it. It was unfortunate that, last month, space restrictions prevented us from publishing the artwork, except for the ETI-734 Phony Patch, where copyright has been retained by Dick Smith Electronics but pc boards are readily available from that organisation. 
So, as you can see from this issue, we will continue to publish printed circuit, front panel and meter scale artwork where possible. Where artwork has not been published, prints will always be available on request and film positives or negatives will also be available for a nominal sum for those that require them. 

Roger Harrison 
Editor 

services 
Technical enquiries: We can only answer readers' technical enquiries by 
telephone after 4.30 pm Mondays to Thursdays. The technical enquiry number is (02)662-4267. Technical enquiries by mail must be accompanied by 
a stamped, self-addressed envelope. There is no charge. We can only answer 
queries relating to projects and articles as published. We cannot advise on 
modifications, other than errata or addenda. We try to answer letters as soon 
as possible. Difficult questions may take some time to answer. 

General enquiries: For enquiries about back issues, photostats of articles, 
artwork or submitting articles, call (02)663-9999 or write to the address on 
this page. 
The publisher accepts no responsibility for unsolicited manuscripts, illustrations or photographic material. 
COPYRIGHT: The contents of Electronics Today International and associated publications is fully protected by the Commonwealth Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit 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 pop groups (for example) constructing one or more items for use in connection with their performances. 
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 publishers, The Federal Publishing Company, or from the copyright holders. 

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 properly 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 components 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. The Publisher accepts no responsibility for 
unsolicited manuscripts, illustrations or photographic material. 

next month 

MAGNETIC MONOPOLES 
MYSTERY 
Single north and south magnetic mono- 
poles are predicted to exist, but haven't 
yet been found. Could this be because 
of their expected properties: massive, 
slow -moving and rare? Jennifer Whyte 
discusses these fascinating objects and 
the hunt to find them. 

GENERAL PURPOSE IC 
AUDIO AMP. MODULE 

A dead -simple, low cost, build -in -one - 
hour audio amplifier module capable of 
4 W output. It can run oft any supply 
from 3 V to 18 Vdc. It employs the 
popular uA380/LM380 audio power 
amp iC and can be used for an intercom, 
a 'baby minder', crystal set amplifier - 
in fact, a whole host of audio applications. 

LOUDHAILER 
A perfect application for the above 
project! Now you can make yourself 
heard at the Sunday School picnic, 
family barbecue, political rally, or 
whatever! Make yourself heard al 
100 metres without shouting. 

1 HZ to 1 MHZ FUNCTION 
AND PULSE GENERATOR 
The ETI-163 was the first in a series of 
laboratory standard' test equipment 
we're developing here at ET). This 
function -pulse generator is next in line. 
Featuring a coverage from 1 Hz to 
1 MHz in overlapping decade ranges, it 
has outputs of sine/square/triangle/ 
sawtooth/pulse and includes sweep 
capability and digital frequency readout. 
A companion sweep generator is to 
follow. The pulse output features adjust- 
able on and off periods. 

DANISH JAMO CBR 1703 
SPEAKERS REVIEWED 
These intriguing loudspeakers from 
Danish manufacturer. Jamo. have only 
recently been introduced to the Aust- 
ralian hi -ft market. Louis Challis says 
they are generally well -designed and 

I offer performance "... bordering on the 
superlative". They are not afraid to 
handle power levels which would quickly 
destroy lesser speakers. so seem well 
suited to the rapidly encroaching *digital 
age'. 

Although these articles are in an 
advanced state of preparation, circum- 
stances may affect the final content. 
However. we will make every attempt to 
include all features mentioned here. 
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3-WAY SYSTEM 
$24.95 a set 

2 SETS (6 SPKR) 
FOR STEREO 
ONLY $39.95 

28 PIN 
IC SOCKETS 
SAVE A 
FORTUNE 

FROM 
ONLY 
15 CENTS!! 

That's right a 3 - WAY HI Fl speaker kit from only 519.981! 

Each kit contains a massive 10" (250mm) woofer, cone midrange and 

DOME tweeted! You also get, at no extra charge, the special cross- 

over capacitors! 
The system is rated at approximately 20 watts RMS so it is ideal as 

an economical but reasonably powerful main Hi Fi unit or as a second 

system for another room or outdoors. 
Each 3 -way kit comes with a recommended enclosure design which you 

can build yourself easily) 
You would normally pay well over 56D for the equivalent from major 

kit speaker suppliers so this is an outstanding bargain. Sensitivity of 

system 93d8/1m/1 watt. Cat. AK3700 

HURRY LIMITED STOCKS and they are made in JAPAN!! 

di Woofer not to 
same scale as 

Other components 

FROM ONLY 

$1998 

1 
.. fue'' 

YOU MUST BUY THESE FROM USII 
WE DARE YOU TO FIND THEM FOR LESS)! 
Buy in bulk and save)) NORMALLY 60c & 55c 10+ 

NOW 30cents each 10 up 
20cents each 100 quantities)! 
15cents each 1000 up 

Quality US -made Robinson -Nugent Cat P16507 

All prices include sales taxi! 

Fully s12 0 
Guaranteed $36-50 

INTRIGUING 
For years and years 240V mains powered strobes have been selling for 

between 530 and 540. Even kits are around 536. SO why Is It that 

Jaycee can sell a 240V strobe - guaranteed - for $12.50? 
We Can tell you for a start that we're not selling them below cost. 

Even at $12.50 we're doing OK. 
Why so cheap? 
Well they were made for a well known electronics chain. Their O.C. 

(Quality Control) Department rejected them on the grounds that 

around 5% of them were faulty. That was an unacceptable figure con- 

sidering the very good name that the chain has In this country. All 

goods were rejected (even the 95% good ones and sent back to the 

importer. 
The Importer came to us with his problem. We said that we would sell 

them PROVIDED we could offer a 90 day guarantee on the Item. 
Whilst all stock has been checked and the duds weeded out we STILL 
feel that even at $12.50 you deserve a comeback if we sell you faulty 

goods 
So that's It. You get a 240V strobe that Is perfectly OK for 512.50. 
Compare THAT with the $36.50 that you will pay elsewhere. 
It's almost too good to be true except for one thing, It's true. 
FULL 90 DAY WARRANTY - Cat. XM7005 

1N914 DIODES iREDIBLE SAVINGS 

The 1N914 (or 1N4148 if you like) is probably the most popular diode in the 

history of electronics. We probably use over 1,000,000 a year ourselves!! 

We have made a bulk scoop purchase and for JUNE ONLY we can pass them on 

at great savings! 
Because they are so low in price anyway, we must sell in minimum lots of 500. 

Cat. No. Description* 500 1,000 10,000 

ZR1100 1N914/1N4148 0.035 0.028 0.02 

Prices INCLUDE sales tax!! 
" The glass envelope is really too small to have markings, however some are 

branded. We reserve the right to supply units that are the same size as the 1N914/ 

1N4148 but are electrically superior. ` CODEMASTER* 
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ONLY 
4$.10 

Many of you know the clever parlour 
game that uses coloured tokens to stretch 
the brain to work out a hidden code In a 

minimum number of moves. 
The people that came up with the game 
used a descriptive name which no-one 
else can use. It Is a popular game and is 

well known under this name. Our game 
is similar to this game but - naturally - 

Its electronic)) And, what's more, you 
can play against the machine - alone. 
Each XM7015 Codemaster measures 
140(I)x85(w)x25(d) looks similar to a 

pocket calculator and runs off a standard 
9V cell. Provision is made for a mains 
adaptor as well. 
The Codemaster once sold for 529.50 
but Jaycar has made a huge scoop 
purchase. You save a fortune! Q 
Grab one now for only $ ) / y ' (For a further clue to the origin of 
this game read this page carefully) 

MOTOROLA So 
MASTER 
GUIDE AN 

wUCTOR 
CTION 
TALOG 

ONLY $3.95 
THE catalogue of Motorola Semicon- 
ductor's products. 
Over 330 pages of specifications, draw- 
ings, data and other information on: 
- MOS devices, Including CMOS, 

Memory and CPU. - Bipolar, Including Linear, Memory, 
Logic (SSI) etc. - Power, including Rectifiers, SCR's, 
Triacs & power transistors. - RF, small signal & Opto. 

- Solar power systems. 
This valuable reference book also con- 
tains a comprehensive index at the back) 
At $9.95 this book would be great value. 
But no! It's yours for only $3.951! 
Book measures 210x280x15 (336 pages) 
Cat. BM4250 



Instant Data on the Most Popular 
Computer and Microprocessor Pads 

Fully decoded data - r.0 need CO un,C"n.ble numbers 

Instant Access 

Compact 9, - II' site 

Durable Dead Card plastic - lasts a Ideome 

Perfect for programmer. and engineers - two anted 
and lolaffr comprehensive 

Clear and Cone,. lades ICe full ,nsnuchan set des 

assembly. ASCII. base COnsers.co. effect o, liege eons 

áuui 
lump. m !Caul structure 0.noul cycle tunes 

,ams. bug noes. and mug. more 

Cat. BM8500 280 CPU 
Cat BM8501 8080A/8085A 
Cat 8M8502 6502185XX) 

AM/FM STEREO 4, 
CAR CASSETTE 

Unbelievably low price! (Pm Budget tax) 
That's right! An AM/FM Stereo Radio and 
Cassette! Features: 

2 x 7 watts One lever operation (fast 
forward and eject) Tape run Indicator 

FM Stereo Indicator Auto stop Ad- 
justable pitch controls Mounting hard- 
ware included. 

it . J.IFdS - "- r 

STAGGERING $s9.5o VALUE ONLY 

WHAT'S 
UP 
DOC? 

ONLY 
$7.95 

COMPUTER 
TRANSFORMER 
ONLY $24.50 
SAVE $5.00 
WAS $29.50 

Cat No 
ZM9002 
ZM9003 
ZM9004 
ZM9005 

NOW 
ONLY 
$9.95 
SAVE 
$3.00!! 
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New range of Super -Bright LEDs! Due to the incredible demand 
for our 200mCd super -bright LED, we have increased the range 
available. Now you can get super -bright in green & yellow as 

well as a new massively powerful 500mCd red! This new red 
LED will give you 500mCd @ 20mA or -wait for it - ONE CAN- 
DELA of light at 40mAl Remember, a typical 15 cent 5mm red 

LED gives only 1.8mCd at 20mA, the difference is staggeringl 
Cat No. Description 1-9 10+ 
ZD1790 200mCd SB Red LED $ .69 $ .62 ` 
ZD1792 500mCd SB Red LED $2.95 $2.50 
ZD1794 80mCd SB Green LED $ .95 $ .85 
ZD1795 160mCd SB Yellow LED S .95 $ .85 

LOW COST S LICON PHOTO CELLS 
We now stock a COMPLETE range ofhigh efficiency 
Silicon Solar Cells. All cells give 0.45V under rated 
load and they can be stacked in series or in parallel 
for higher current 

Description 1-9 10+ 

Rect. 10x2Omm 45mA $2.95 $2.45 
3" diameter 1 amp $29.50 -$26.50 
3" diameter x 303 segment 78mA $3.50 $3.25 
4" diameter x Y. segment 450mA $1295 $12.45 

Are the "rabbit ear" antennas on the back of your portable 
TV broken? You know those ones that are telescopic and 

have ball -swivel joints. 
We have genuine 'HMV' factory spares that will fit other TV's 
Apparently they are almost industry -standard components. 
Each unit comes with a short length of lug -terminated 300 

ohm ribbon. 
We have a small job lot available at only $7.95 each. 

ONLY 220 SETS AVAILABLE. 
Cat. AA2005 e r $7.95 

We have secured a quantity of a power transformer at a never -to -be 
repeated price. This transformer is ideal as the basis of an S-100 
power supply, but can be used for many other computer or general 

power supplies. 
SPECS: Primary 240V AC - Secondary 1: 15VAC 2 amp - Secondary 
2: 15V AC 2 amp - Secondary 3: 8V AC 8 amp. 
A typical DC supply could be ±15V DC @ 1.5A & 5V DC @ 8A 
or ±12V DC @ 2A & 5 V DC @ 8A. 
This transformer would normally sell for around $50 

Brand new stock. 

TRANSISTOR BARGAIN 
3 AMP HIGH SPEED TO -5 POWER TRANSISTOR 

TYPE 2SC 799 
NORMALLY $1.95 each 

NOW 75 cents each OR $5 for 10l 
Has exclusive slide -on flange to convert to chassis 
mount for greater power dissipation! 
SPECS: NPN Silicon - Vice 40V - Vcb 80V - Veb 
5V - lc 3A - hFE 50-90 - Ft 150MHz. Cat. 272600 

Clue 
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LIQUID,/ 
CRYSTAL 
DISPrAY 

AMAZING LOW PRICE! 

ONLY $2.95 each 
$2.50 each 10+ 
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We have done It again! Once again Jaycar has 
secured a quantity of valuable LCD displays. 
Once again we are passing them on to you at 
prices that will make our competition green 
with envy) 
Basically we have a 5 digit x 18mm high 
(that's BIG) LCD display. But there Is a snag, 
and here is where you save. Normally this 
display would sell for around $20 - if it had 
the connecting pins bonded to the glass sub- 
strate. But this display just has the metal- 
lization on the glass substrate. Too hard to 
connect you say? No, not at all!!! 
We have discovered that a humble Molex pin 
is JUST PERFECT as a connector! You slip 
the Molex pin on to the edge and superglue 
it In place. You then have a permament 
connection, a great LCD display and have 
saved a fortune to boot( (Instructions for 
fitting the Molex pins as well as FULL DATA 
and connection diagrams on the LCD are 
supplied). 
And what do you pay for this LCD display? 
ONLY $2.95 each or $2.50 each 10 up. 
Staggering value. Cat ZM9015 
Pack of 50 Molex pins (only 42 required) 
Cat. P16540 Only $1.00 

NUMBER 1 

FOR KITS 

SYDNEY SI/OWROOM 

I125 YORK SI HI I I PHONE: (021 764 6688 
TELEX: 72293 

ICARLINGFORD 
SHOWROOM 

Cm CA111 INOFORD IL PI NNAN 1111L LS 11(íA)) 
PIIONE: (021 872 4444 

IMAIL ORDERS A CORRESPONDENCE 
BOX K :19 HAYMARKI I. SYDNEY 203) 
POST ANO PACKING CHARGES 

IS5 $9.99 13 1.50) S10 - 524.99 ($3.70) 
S25 $49.99(54.50) $60 $99.99136..01 
S 100 or blue (SILBO) 

SHOW HOURS CARLINGFORD 
Mon I r, 9.en 5.30pm: Sal 9a.. - 12pm: Th..n mlrtl 8 30101, 

SHOP HOURS SYDNEY 
Mon I rl 8.30.,e, 5.301.,: See 8 30a - 12pm: Then night 8 30pm 

Mail Orde By 

BANKCARD 

Via Your Phon 



New Government policies for 
communications and electronics 
industries 
The new Federal Labor Government's policy on communications, electronics and high 
technology promises to benefit the industry in the short term, through the maintenance of tariff 
assistance, and in the long term through. higher research and development grants, says 
the Australian Electronics Industry Association (AEIA). 

The ALP policy platform, as 
outlined by the Prime Minister, 
Mr Hawke, specifically states 
that the Government "will 
continue as a major supporter 
of the Australian electronics 
industry" and that "Telecom's 
Buy Australian policy will be 
maintained". 

The Government said it will 
rebuild Australia's manufactur- 
ing base with no reduction of 
existing protection levels until 
the current economic crisis is 
overcome. 

However, the AEIA is not com- 
pletely satisfied with the ALP 
policy of no general reductions 
in tariff protection during the 
current period of high unemploy- 
ment. It believes that it would 
be more encouraging if the 
Government ruled that tariff 
reviews be abolished for the next 
12 months. 

The AEIA has asked the Federal 
Government to postpone an 
inquiry into the review of tariffs 
until the economic recovery is 
complete. 

The Government has also 
promised to immediately review 
the need for additional short 
term aid to selected industries 
until steady growth is restored. 

Funding for the Australian 
Research Grants Scheme will 
increase significantly, said Mr 
Barry Jones, the new Minister 
for Science and Technology. This 
funding would be increased by 
10% more than the rate of infla- 
tion, for the next three years. 

In an effort to 'catch up' with 
other industrialised countries, 
the Hawke Government will select 
and support the, establishment 
of new intermediate and high 
technology industries in which 
Australia has special skills and 
opportunities. 

These pledges have been 
welcomed by the AEIA which 

represents major manufacturers 
of telecommunications and elec- 
tronics equipment. Some sections 
of these industries have recently 
been under increasing pressure 
from challenges of low-priced 
imported products. 

The Government plans to give 
specific support to 16 key areas of 
high technology and will also 
provide much -needed venture 
capital. 

'Sunrise' industries so far 
singled out by Mr Jones for 
special attention are: communi- 
cations, biotechnology (in nine 
areas), scientific instrumentation, 
solar energy, fusion energy, 
personal computers, computer 
software, custom-made chips, 
lasers, medical technology, 
hydrogen generation, inter- 
mediate technology products, 
industrial ceramics and biomass. 

The AEIA stated that it hopes 
the Minister's description of 
so-called 'sunrise' industries 
includes the well established 
sectors of high technology in 
electronics and communications. 

Mr Ed Hodgkinson, executive 
director of AEIA, said, "We 
already have a strong and 
rapidly -accelerating manufactur- 
ing sector in the communications 
and electronics industry". 

In 1982 the Australian Com- 
munications and Electronics 
Industry represented a $660 
million investment in assets and 
a $1030 million sales turnover. 

"Support for this industry," 
said Mr Hodgkinson, "is just as 
important as for new emerging 
industries." 

Research is currently being 
conducted into developing manu- 
facturing techniques for ultra - 
sophisticated semiconducting 
devices for the Australian 
electronics industry. 

This research will be further 
boosted by CSIRO scientists as 

the CSIRO Division of Mineral 
Physics is installing a Heavy Ion 
Analytical Facility (HIAF) at its 
laboratories in North Ryde NSW. 
This is for research into mineral, 
energy and geological -related 
investigations and is scheduled 
for commissioning this September. 

This facility is based on a $1.2 
million Tandetron accelerator, 
imported from the US, and will 
be particularly useful for the 
electronics industry in the 
research stage and in trouble- 
shooting. 

The 2.25 MV electrostatic 
tandem accelerator can deliver 

Wrist -watch radio 
The Ferranti ZN414 device 
was widely used in miniature 
trf radio receivers in its 
circular metal encapsulation, 
but is now available in 
the cheaper TO -92 plastic 
package. 

One of the first applications of 

.t . 
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virtually all species of ion beams 
at relatively high currents and at 
millions of electron volts, making 
it useful as a manufacturing tool 
as well as a diagnostic or analyt- 
ical instrument. 

This research is important 
because if Australia wants to 
develop its high-technology 
industry it will need to keep 
abreast of the fast-moving field of 
semiconductor technology. 

In the next decade, the expertise 
provided by HIAF is expected 
to flow on to the manufacturing 
sector. 

the device in this new package is 
a wrist -watch radio. The device 
is used with only six external 
components to form a medium 
waveband AM tuner operating 
from a single cell with low power 
consumption. 

The plastic packaged version is 
designated as the ZN414Z device. 

B. Dance 
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Philips post graduate scholarships 1984 

Applications are now invited for places in a Masters Degree 
of Electronic Engineering from Philips International Institute. 

Since its foundation in 1957 
the Institute has offered facilities 
for study and practical training 
to promising young graduate 
engineers and scientists. 

Most of the 30 available places 
annually are reserved for nationals 
of developing countries, but a 
few are awarded each year to 
students from more industrialised 
countries and a number of 
Australian students have been 
successful in the past. 

The Netherlands Universities 
Foundation for International Co- 
operation accepts responsibility 
for awarding Masters Degrees to 
PII students who successfully 
complete a three semester degree 
programme (17 months). A Philips 
International Institute Diploma 
is awarded to each student who 
satisfactorily completes the 
normal study period of one year. 

Qualifications needed by appli- 
cants include a university degree 
in a field of study related to 
electronics and its engineering 

April 29, 1983 

principles indicating a high level 
of academic achievement. A good 
working knowledge of spoken 
and written English, which is the 
teaching language, is necessary. 
Both men and women are eligible, 
and most awards are made to 
candidates under 30. 
' Financial support, including 
air fares and living allowance, 
is paid and other assistance is 
provided. 

Completed applications for the 
1984 year must be evaluated 
before the middle of August 
1983. Application before July 8 is 
necessary and lodgement before 
August 1 so that interviews can 
be completed before August 13. 
Application forms and full 
information can be obtained by 
writing to Mr Ian Anstey, 
Philips Industries Holdings 
Ltd, PO Box 1138, North 
Sydney NSW 2060. 

The Editor, 
Electronics Today International. 

Re: Power Supply Project - ETI-163 

Dear Sir, 

Over the years, I have noticed that you use many 'brand' name transformers 
in your projects and, in particular, I note the use of the 'Ferguson' transformer 
type number PF4673 for the above kit. 

This transformer was designed to the relevant clauses of AS3126, 
'Approval and Test Specifications for Extra Low Voltage Transformers'. 

I realise that many of the kit sets on the market today include wound 
components made by the small 'one man band' manufacturers. 

While such transformers may be well made, these organisations rarely, if 
ever, submit products to statutory authorities for approval nor do they have 
the professional backing of the larger, recognised organisations. The cost 
of submissions are generally in excess of $500.00, which is beyond the 
financial limits of the small company. 

It is my considered opinion that the interests of your readers would be best 
served by ensuring that the kit sets they purchase include the components 
listed by you and not low cost substitutes. 

This particularly applies to the transformer which is the component that 
isolates the rather lethal 240 volt mains from the rest of the circuitry. 
Obviously, the transformer is not the only factor in determining the safety of 
the finished project, but its significance should not be overlooked for the 
saving of a few dollars. 

Yours faithfully, 
FERGUSON TRANSFORMERS PTY LTD 

JOHN RICHARDS, 
Chief Engineer. 
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The talking book 

'Books for children which 
actually talk as the child 
scans a bar code with a 

hand-held probe, have been 
introduced by Texas 
Instruments. 

The books are hailed as learn- 
ing aids which help children to 
read by actually talking to them 
as they themselves read the story 
from the letters printed above 

:Solder sucking sponges 
C & K Electronics has 
been appointed Australian 
distributor for Elvo 
Electronics of Switzerland. 

Elvo manufactures a soldering 
iron tip cleaning instrument 
under the name 'Clean -O -Point'. 
This unit uses motor driven 
sponge viscose rollers to provide 
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the same part of the bar code. 

The bar code reader is coupled 
to speech synthesis microchips 
which produce the signals fed to 
the loudspeaker. Questions are 
asked and answered by the bar 
code system. Sound effects and 
even simple tunes are incorpor- 
ated in the bar codes of these 
colourful books. 

Other features of the books are 
puzzles with multiple choice 
answers, simple spelling tests 
and games. 

B. Dance 

perfect tip cleaning every time, 
claim C & K Electronics. 

They also state that the unit 
cleans tips in one second, collects 
the excess solder which can be 
recycled and increases the tip life. 

. For more detail contact C & K 
Electronics (Aust) Pty Ltd, 
15 Cowper St, Parramatta 
'NSW 2150. (02)635-0799. 

NOTES & ERRATA 
Project 653, 16 Channel computer output driver, November '82: The 
address line inputs are connected to CMOS gates. This means that the 
address lines from the computer should be buffered with CMOS drivers to 
ensure that the high level voltage is above the switching threshold. 

However, if a TTL driver is used, such as a 74LS374 etc, pull-up resistors 
should be used to raise VON to the CMOS specification. A pull-up of about 
220 ohms is sufficient. 

The resistors may be conveniently mounted between IC4 and the DIL 
input socket on the component side of the pc board. There are five feed - 
through links in a diagonal pattern between IC4 and the input socket. 
Remove these and install the five resistors, bending them towards the 
copper area at the bottom of the board. Solder the resistors leads through 
the feedthrough link holes on both sides of the board and solder the other 
ends to the copper area (+5 V rail). Murphy - go suck eggs! 
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1 HIOKI: 3207: Light, 
ultra -thin, full auto -rang- 

ing. Slim as a pocket book with 
enormous capacity and accuracy. 

31/2 DIGITS L.C.D. (1999). 
Input impedance AC/DC 1OM11 
with 100uV sensitivity on 
200mV range. 
Low power ohms for 
in -circuit resistance 
measurement. 
Continuity test alarm. 

O Diode check facility. 
O DC V: 200mV to 1000V. 

AC -DC A: 20mA to 200mA. 
Low power ohms: 0.2K0 to 
2000K0. 
Battery included. 

2 HIOKI: 3208: 
Combination scientific 

functiop Calculator/Digital 
Multimeter. 

2.. 
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One handed one key operation 
to give fast accurate answers. 
D.M.M. and Calculator have 
separate displays. 

Full scientific calculator with 
Separate Entry/ Function keys. 
31/2 DIGITS L.C.D. (1999) 
D.M.M. 
D.M.M. readings can be 
transferred to calculator by 
single key touch. 
Alarm indicates over range and 
incorrect function selection. 
Ranges as multi meter 3207. 
Battery included. 

3 HIOKI: 3012: Slim pocket - 
sized Drop -Proof 

Multimeter. Accurate, rugged 
multimeter with very simple, easy 
to read scale. 

Only 22mm thick. 
O Up to 20K 11/V Sensitivity. 

e rice 

- JP- , - 
0 DC V: 0.3-3-10-30-100-300-1000V. 
O AC V: 10-30-100-300-1000V. 

DC A: (50uA)-1mA-3mA- 
30mA-300mA. 

O OHMS: 10K -100K -1M 
(mid scale 1000). 
Dry battery included. 

4HIOKI: 3209: Lightweight, 
portable, digital Hi -Tester. 

Has advanced features that save 
time, ensure accuracy. 

31 DIGITS L.C.D. (1999). 
Superior accuracy. 
Measures capacitance 
0.001nF-20uF. 
Input impedance:1000MB 
(200/2000mV DC) & 10MOi 
20/1000V DC. 

O B.C.D. Output allows use with 
a digital printer. 

O Checks continuity. 

Wide range of accessories. 
DC V: )0mV to 1000V. 
AC V: 200 mV to 1000V. 
OHMS: 200 ohms to 20 
Megohms. Full scale. 

O DC A: 200uA to 2A. 
AC A: 200uA to 2A. 

O Capacitance: 2nf to 20uF. 
Dry batteries included. 

5 THANDAR: PDM 35: 
Neatly packaged D.M.M. in 

rugged pocket-size case. This 
accurate hand held digital 
multimeter compares in cost to an 
analog meter but without 
interpretation and parallax errors 
- and delicate movements. 
0 31 digit resolution. 

Automatic polarity selection. 
Resolution of lmV and 0.1mA. 
Resistance measurement 
to 20M0. 

Nilsen Rowe is having a sale! 
The Multimeter sale includes famous makes and models at prices you won't find 

again. Prices that range from $10-$195. And they'll stay that way until stock runs out. 
This is a once only offer from Nilsen Rowe. Use the handy order coupon for 

convenient shopping by mail, or come to your nearest Nilsen Rowe Office. Payment 
via Bankcard, Cheque or Postal Note. 

As a customer you can use the mail order coupon using Bankcard or 
personal cheque. 

There couldn't be a better time to buy. The products are great and the price is right. 
N.S.W.: 18 Newton St., Alexandria. 2015. P.O. Box 139, Alexandria. 2015. Phone: (02)519 1422, Telex: AA20433. Qld: 8 Allison St., Mayne. 4006. P.O. Box 682, 

& Allen Sts., South Townsville. 4810. Phone: (077)71 3448. Telex: AA41592. S.A.: 100 Regency Rd., Ferryden Park. 5010. P.O. Box 111, Kilkenny. 5009. 



isriE 

/111,11:$1.1- 

a. 

. 

1% of reading accuracy. 
Can operate from standard AC 
to 9V adaptor. 
Made in England by Sinclair 
Electronics Ltd. 
Price includes dry battery (9V). 

6 PEAK: 7200HEN: Modern 
quadrant scale Multimeter 

combines compact size with 
wide ranges. High sensitivity, 
well designed multimeter has 
robust, diode protected, 
movement with mirror scale. 
0 DC V: 0.5-5-25-125-250-500- 

1000V. 
AC V: 10-50-250-500-1000V. 
DC A: 50uA-2.5rñA-250mA. 
Resistance: 6K -600K -6M Si . 

Decibel: - 20 to + 22db. 
Carry case available. 
Dry battery included. 
$18 with case. 

o - 

V 

4'Y 

1 

?r 
am." + 

ov 

I. 
?'y 

j:.. 

7 PEAK: M20: Small rugged 
Multimeter ideal for 

hobbyist. Features fuse protected 
ohms circuit, colour coded meter 
scale and front panel. 

AC V: 10-50-250-500V. 
DC V:10 -50-250-500V. 

O DC A: 250mA. 
Resistance: 5K -50K -500K f1. 

O Dry battery included. 

8 PEAK: CT500: Of 
intermediate size, this 

popular Multimeter combines 
high accuracy with 24 range 
versatility. Has mirror scale for 
accurate reading, diode protected 
movement; and 20K Il /V 
sensitivity on DC. 

DC V: 2.5-10-50-250-500-5000V. 
0 AC V: 10-50-250-500-1000V. 

DC A: 50uA-5mA-50mA-500mA. 

r 

: 2/ lOH 9. 
$ 12 

O Resistance: 
12K -120K -1.2M -12M IL . 
Decibel: - 20 to + 62db. 
Carry case available. 

O Dry battery included. 
$26 with case. 

9 PEAK: 210H: Versatile 
general purpose battery 

tester. All purpose professional 
battery tester for work bench and 
store use. Provides four -drain 
switch - LIGHT, MEDIUM, 
HEAVY and SIZE K, in addition 
to 12 Cell voltage ranges. 

E 1.35-1.5V. 
E 2.70-3.0V. 
E 4.05-4.5V. 
® 5.40-6.0V. 
E 6.75-7.5V. 
© 8.10-9.0V. 

E 9.45-10.5V. 
® 10.80-12.0V. 
E 12.15-13.5V. 
El 13.50-15.0V. 
11 20.20-22.5V. 
E 40.50-45.0V. 

2 

THANDAR: DM 235: 
Bench type D.M.M. 

provides full facilities for field 
servicing, testing and laboratory 
work. 
High accuracy, resolution and 
input impedance are combined 
with a large wide-angle display to 
provide quick clear unambiguous 
readings where -ever you use it. 

3t Digit resolution. 
Automatic polarity selection. 

O 10M SI Input impedance. 
0.5% of reading basic accuracy. 
Full multimeter facilities 
including AC Current. 
Selection of all functions from a 
single input terminal pair. 
Made in England by Sinclair 
Electronics Ltd. 
Price includes two size C 
dry cells. 
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I Cut off and mail to: Nilsen Rowe Australia Pty. Ltd., P.O. Box 349, North Melbourne, VIC. 3051 
Please supply the following to: 

I 

I 

Name 

Address 

Postcode 

iMy cheque/postal note herewith, or please debit my Bankcard Account Number 01 
Card Holder's ~ Re stered Office I Signature 

J N I L S E N' R(!ii 200 Berkeley St., I 
Carlton, c.3053 Card Expiry Date AUSTRALIA PTY. LTD. 

lam ~ - -ate 

1 
Model No. Quantity Price Sales Tax if 

Applic. at 20% TOTAL 

Plus Postage & Handling Charges 

TOTAL 
52.50 

I 
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Fortitude Valley.4006. Phone: (07) 52 5231. Telex: AA41074. Cnr. Canning & Archer Sts.,Rockhampton.4700. Phone: (079) 27 3370. Telex: AA41592.Cnr. Plume 
Phone: (08) 268 2300. Telex: AA82154. W.A.: 12 Roberts St.. Osborne Park. 6017. P.O. Box 209, Osborne Park. 6017. Phone: (09) 443 1522. Telex: AA93618. 
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Stereo broadcasting on the AM band could shortly be introduced 
here. To date, a number of standards for encoding the stereo 
channels on transmissions have been proposed. However, 
`multistandard' receivers could allow stations to use different 

encoding systems so that a single standard need not be chosen. 
AM stereo may not be too far off! 

STEREO BROADCASTING is usually 
associated with FM, probably because that's 
the way it's been transmitted up to now. 

But it's perfectly feasible to transmit a 
stereo programme using modified AM trans- 
mitters and receivers. 

In fact, in the US stereo broadcasts on the 
AM band began in July 1982 and there are 
now about 80 AM stereo stations broadcasting 
there. 

But Australia is not far behind. The' 
Engineering Committee of the Federation of 
Australian Radio Broadcasters is currently 
working with the Department of Communi- 
cations in laboratory and field tests of the 
various AM stereo systems. 

When the Department approves the 
systems it is planned to have a common 
launch date for AM stereo which, hopefully, 
will be in another three or four months time. 

AM stereo has been bogged down for a long 
time, in the US and in Australia, because of 
arguments about the different systems and 
which was the best choice. 

Originally five systems were considered: 
Magnavox, Kahn, Belar, Harris and Motorola. 
The FCC in the US finally approved four 
systems; Belar missed out. 

Until recently some of the AM stereo 
stations in the US were broadcasting on the 
Harris system and some on the Kahn. 

Jennie Whyte 
Listeners would have been able to pick up 
only one of the systems on their radios and 
would, therefore, have been restricted in 
their choice of stations. So obviously there 
had to be agreement on which system was to 
be chosen by the radio industry. 

However, things changed when the 
Japanese solved the problem by designing an 
integrated circuit which formed the basis of a 
multi -mode receiver. This multi -system 
receiver automatically senses which system 
is being broadcast and so it changes the 
receiver accordingly. 

So if you are listening to 2CH broadcasting 
on the Kahn system and you want to tune to 
2SM using the Harris system, your receiver 
will simply adjust automatically. Japanese 
technology has effectively removed the main 
obstacle holding up AM stereo in the major 
countries of the world. 

Australia has stricter broadcasting 
standards than the US which is why the 
Department of Communications is presently 
conducting its own tests on the Kahn, 
Magnavox, Harris and Motorola systems. 
Irrespective of US approval, these systems 
must be approved in Australia. 

The arrival of AM stereo in Australia was 
inevitable; it was just a matter of sorting out 
a few problems and now that the Japanese 
have done most of that for us, it's all systems go. 
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Kahn transmitter. The L -R signal phase modulates RF from a crystal oscillator. The L and R signals are carried 

by separate sidebands and are picked up on a receiver equipped for phase detection. 

Several radio stations in NSW already 
have their studios and transmitters set up 
for AM stereo broadcasting. 2CH and 2UW 
have the Kahn system, 2SM has the Harris 
system, 2WS has the Magnavox and the 
Motorola systems and 2UE has the Magnavox 
system. 

Many of the stations have been preparing 
for years, gradually changing from mono to 
stereo as the equipment needed replacing. 
Most of the studio equipment, such as record- 
ing systems, cassette players and turntables, 
is already stereo. 

So the major cost for an AM radio station 
would be, at the most, $300 000 to modify its 
existing AM transmitter to stereo operation 
with the broadcasting system of its choice. 

If one system does eventually prove itself 
to be superior it would then be a relatively 
simple matter for the broadcaster to change 
over. It would only cost about $50 000 to 
change the encoder to the preferred system. 

And the listener wouldn't suffer as the new 
radio receivers are capable of decoding AM 
stereo channels in any of the four possible 
modes. 

Many of the AM stereo stations in the US 
and in Australia use the Kahn system of 
modulation. Here the carrier is phase - 
modulated with the L -R signal and then 
amplitude modulated with the L+R signal. 
Sophisticated circuitry produces the broad- 
cast signal which has the left channel on one 
sideband and the right channel on the other. 

When an ordinary mono AM receiver is 
tuned onto the carrier it receives the normal 
AM envelope which is the L+R signal. The 
listener is unaware that the station is trans- 
mitting a stereo signal. 

Stereo reception requires the receiver to 

LEFT 
RECEIVER BAMOTASS 

L.EI 

RIGHT 
RECEIVER BANDOAS! 

Two RECEIVER 
AM STEREO 

P.L 

Stereo signal from the Kahn transmitter. It can be 

picked up by two mono receivers, one tuned a little 

high, the other a little low. 
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have phase detection for separating out the Li -it and L-R 
signals. An advantage of this system is that stereo can also be 
received by using two separate mono receivers, one tuned 
slightly above the carrier, the other slightly below. You could 
achieve this with two radios on either side of the room, 
however, the quality of the sound will not be as good as that 
from one of the new stereo receivers. 

Motorola say that a major part of their design is in the 
elimination of distortion caused when the stereo signal is 
received on mono receivers. This distortion is apparently caused 
by some interaction between modulation components. This 
problem is overcome, claim Motorola, by modulating both the 
in -phase and the quadrature components by the cosine of the 
modulation angle. 

AM and FM stereo receivers should cost the consumer little 
more than the present FM stereo/AM mono equipment. How- 
ever, the quality of the AM reception will be so much better. 

Receiver manufacturers should take advantage of this as 
there's an excellent potential for expanding the market. 

Sony and Sansui have announced that they will produce new 
radio receivers capable of decoding AM stereo broadcasts in any 
of the four possible modes. 

Sony says a new consumer radio, retailing for $89.95, will 
have a special AM stereo mode switch. One position of the Sony 
CX-857 switch will decode the Harris, Magnavox and Motorola 
systems. The other position is for the Kahn system. 

This switch, according to Sony, means that the radios will not 
become obsolete if a single AM stereo system is decided on. 

The first consumer product to feature the new system will be 
the Sony SRF-A100 portable radio which features two 76 mm 
dynamic loudspeakers and a stereo headphone jack. 

Sansui is one step ahead by offering AM stereo capability 
coupled with an FM receiver. The new stereo tuner will decode 
any AM stereo broadcast signal without having to switch from 
one system to another. 

The Sansui TU-S77AMX will be priced at around $400. In 
addition to the AM and FM stereo capabilities, it features 
16 preset buttons and a new multiplex demodulator for FM 
stereo that improves separation for stereo positioning. 
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NOW YOU CAN 
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RICH, MELLOW ' 

SOUND OF A 
MOVING COIL t 
CARTRIDGE r; . 
FOR 
ONLY $59 (INC. P/P) 

Send at once for this fabulous 
Audio Technica 3200XE Moving 
Coil Cartridge. 

Order now and 
receive your free 
gift of a complete 
record care kit or 
cassette cleaner 
kit, whichever 
you prefer. 

Fill in this coupon now and post to: 

AUDIOMAIL 
Suite 382, 23 Park St, Sydney 2000 
Phone (02) 438 3111 
Please send me at once Audio Technica 3200 XE 
cartridge(s) at $59 ea. 

I would prefer as my free gift 

The record care kit 

The cassette cleaner kit 

Please find enclosed my cheque money order 

or charge my bankcard 

1 

-Name 

Address 

Postcode 

Motorola's receiver. It employs both in -phase and quadrature phase detection. Signature 
A phase shift system removes cosine modulation Inserted at the transmitter. 
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Klinger marries in final MASH episode 
In the final episode of MASH, 'Goodbye, 
Farewell and Amen', soon to be released by 
CBS/FOX Video on prerecorded -videocassette, 
Klinger falls in love with a Korean girl and they 
are married by Father Mulcahy. 

The usual MASH comedy is 
overshadowed by the strong 
emotional ties that are about 
to dissolve with the end of the 
Korean War and the discharge 
of the men and women of the 
4077th Mobile Army Surgical 
Hospital. 

The show begins with peace just 
a few days away and Hawkeye is 
in a mental ward. At first he 
refuses to talk seriously about 
his problems, resorting to his 
usual wisecracks. But the truth 
eventually comes out in a con- 
fusion of chickens and dead babies 
hiding from an enemy patrol. 
What? Of course, Hawkeye leaves 
the mental ward. 

In the last furious rage of the 
war Father Mulcahy is knocked 
down by a blast and is wounded 

in the ear, leaving him nearly 
deaf. 

The truce finally happens and 
the long-awaited cease-fire takes 
effect. The MASH team talk 
about their future plans, Hot 
Lips revealing that she will work 
in a US hospital. Klinger and his 
wife decide to remain in Korea 
and Colonel Potter says that he'll 
become a country doctor. 

Hot Lips and Hawkeye, who 
have had many arguments with 
each other, fall into a passionate 
farewell embrace. BJ refuses to 
say goodbye but ends up doing 
it in his own way in the final 
dramatic scene. 

'Goodbye, Farewell and Amen' 
has a VCR running time of 114 
minutes and scoops the TV final 
episode. 

Easy to use Akai VCR 

The new Akai VS -4 features Akai's exclusive Interactive 
Monitor System that spells out operating instructions on 
the TV screen itself. 

It also offers a variety of 
recording and playback times 
with its two -speed system. The 
standard play mode gives you 
240 minutes of recording and 
playback with an E-240 video 
cassette tape. For long TV pro- 
grams which you want to record 
on a single cassette the long play 
mode extends the time to eight 
hours on the same tape. 

The Interactive Monitor System 
tells you which buttons to push 
for the function you want to use, 
confirms your commands and 
memorises them, so you don't 
have to refer to the owner's 

manual all the time. 
The VS -4 has VHS standard 

format and allows you to record 
four separate programmes over a 

four -week period, using any com- 
bination of the eight preset 
stations. 

The RC -V404 infrared -ray 
remote control permits you to 
operate most of the functions 
from your chair. 

You can find out more about 
Akai products by contacting 
Akai Marketing Services 
Australia Pty Ltd, Unit 11, 31 
Waterloo Rd, North Ryde 
NSW 2113. (02)887-2311. 

Marantz compact disc player 
If you've had the opportunity of listening to the performance 
of the Marantz CD -73 compact disc players, which are now 
on the market, you'll understand why digital audio is being 
heralded as the greatest advance in audio reproduction 
since stereo emerged. 

The compact disc player can be iately cease playing the current 
connected to any current hi -ti track and move on to the next 
system without modifying the selection on the disc or in the 
other components. However, for program. 
optimum reproduction of the The CD -73 features reverse, 
digitally recorded sound Marantz fast forward, pause and repeat. 
will be integrating the CD -73 into Random Access Programming 
complete systems incorporating allows the user to nominate up to 
tuner, amplifier, cassette deck, 15 tracks for play in any order. 
turntable and speakers. - The specifications for the 

The CD -73 has a slimline Marantz CD player are: a fre- 
design, weighs 8 kg and in true quency range of 20 Hz to 20 kHz, 
Marantz style is finished in gold dynamic range, signal/noise ratio 
and black with a body shell made and channel separation are all 
of metal rather than the corn- better than 90 dB, THD is less 
monly used high -impact plastic. than 0.005%, wow and flutter 

With the disc in position in its are immeasurable, audio output 
compartment, pressing the 'next level is 2 VRMS and power con - 
program -play' button will cause sumption is 40 W. 
the disc to be played from selection The suggested retail price of 
one through to the end, then the CD -73 is $999. More details 
automatically switched off. Pres- can be obtained from Marantz 
sing the 'next program -play' (Australia) Pty Ltd, 19 Chard 
button at any time during this St, Brookvale NSW 2100. (02) 
cycle means that it will immed- 939-1900. 

Real time analysers 
The ASA IOC is a complete 

analysis system designed for 
rack use featuring an internal 
pink noise generator and a calib- 
rated microphone. 

Two handheld models are also 
available, featuring separate 

For professional sound appli- pink noise boxes, for use in the 
cations there is the model home and in sound reinforcement. 
'30' which has microprocessor Prices range from $500 to 
technology, making it very $4000 depending on options. 
accurate and stable, switched For more information contact 
filtering and options such as non Rose Music Pty Ltd, 17-33 
volatile memory, disc and CRT Market St, South Melbourne 
interfaces etc. Vic. 3205. (03)699-2388. 

Gold Line (USA), manu- 
facturers of highly 
specialised audio spectrum 
analysers, have introduced 
four new products. 
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Sight and Sound NEWS 

Quad 34 audio control unit 
Quad Electroacoustics, the British manufacturers of the 
famous electrostatic loudspeakers, have introduced a new 
audio control unit. 

The Quad 34 is an advancement 
of the original Quad 44 control 
unit and has quickly followed the 
new Quad FM4 radio tuner unit 
with which it is designed to be 
used. 

This control unit has been 
designed to provide everything 
that the serious domestic music 
listener requires in order to 
obtain maximum enjoyment from 
radio, analogue record, compact 
digital disc and tape. 

Inputs are selected by push- 
button controlled solid state 
switches which are all fully 
isolated from each other. 

The unit provides correct 
matching of load and sensitivity 
for both moving coil and moving 
magnet pickup cartridges by 
means of disc input modules. A 
range of modules is available to 
match pickup cartridges not 
covered by the two standard 
modules. 

The 'auxiliary' input is intended 
for use with a compact disc 
player, but can also be used as a 

second tape record/replay socket. 
The filters provide four char- 

acteristic curves to remove some 
of the distortions inherent in the 

Sansui sound 
while you drive 

record playing system and leave 
more of the music. 

The 'Tilt' control produces a 

gradual change in balance across 
the frequency range. The 'Bass' 
control boosts the bass and in the 
'Step' mode the control acts as a 

step filter. 
The maximum distortion intro- 

duced by the Quad 34 with 
any input is 0.05rk. Frequency 
response is flat to +/- 0.3 dB, 
except for disc input when it ís 

matched to the RIAA curve to 
within +/- 0.5 dB. Residual noise 
with volume at a minimum is 

quoted as -105 dB. 
The new Quad FM4 tuner is 

deceptively simple in appearance 
and easy to operate but is designed 

.as an adjunct to a high quality 
music system. 

The only controls on the F1\14 

are an off/on switch, tuning knob 
and eight pushbuttons which are 
used to store and recall stations 
in the tuner's memory. 

For more information on Quad 
Electroacoustic products contact 
Audioson International Pty 
Ltd, 64 Winbourne Rd, Brook - 
vale NSW 2100. (02)938-1186. 

Audio cable tester 
The new Cable -O from InterFax Electronics is a no -fuss 
service tool that simplifies troubleshooting all types of 
audio cables. 

Cable -Q features eight 
receptacles that mate with the 
variety of standard connectors. 
Two switches and five lights 
automatically report the exact 
information, in less than five 
seconds. 

With the cable connected 
between mating receptacles on 
opposite sides of the enclosure, 
Cable -Q tells you which con- 
ductors have continuity, are 
broken, shorted, or connected 
to the outer shell of XLR type 
connectors and which cable is 
cross -wired or phase reversed. 

Since there are no pushbuttons 
or test leads to fumble with, both 
hands are free to stress the cable 
to check for intermittent defects. 

Further information is avail - 

Movies at home 
with Sanyo 
Sanyo has released its latest 
model Betacord Video 
Cassette Recorder, selling 
for around $699. 

The model VTC 5000-11 is 
equipped with an eight -day pro- 
grammable timer which allows 
you to record any programme on 
any day, up to eight days in 
advance. It also allows you to see, 
with the picture search at seven 
times normal speed in forward or 

r 

-- 

able from BWD Instruments 
Pty Ltd, Miles Street, Mulgrave 
Vic. 3170. (03)561-2888. 

Q 

o 

reverse, the programme on the 
screen. 

With the cord Remote Pause 
Control the unwanted material 
can be edited by a touch of a 

button without even moving 
from your seat. 

The digital timer doubles as a 

12 -hour am/pm) clock. 
Sanyo also offers an L-830 

cassette which gives you a full 
215 minutes recording. 

For further information contact 
Sanyo Australia, 225 Miller 
St, North Sydney NSW 2060. 
(02)436-1122. 

t: tg 

Sansui's car hi-fi 
components include 
amplifiers, cassette decks, 
tuners, speaker systems, 
remote control units and 
graphic equalisers. 

The integrated amplifiers, 
SA -7, SA -5 and SA -3, all have a 

connector for adding the graphic 
equaliser. The SA -7 and SA -5 

both have a remote control unit. 
Maximum output power for the 
SA -7 is 16 WRMS into four 
channels, at 1 kHz, N THD. 

RMS power for the SA5 and SA -3 
is 16 W into two channels. 

The SX-7 and SX-5 cassette 
decks feature auto reverse, metal 
tape compatibility, automatic 
music search and an optional 
remote control unit. 

If space is a premium you can 

choose the SY-7, a combination of 
tape deck and amplifier in one 
unit. 

More information about Sansui 
car hi-fi can be obtained by con- 
tacting Vanfi (Ault) Pty Ltd, 
283 Alfred St, Nth Sydney 
NSW 2061. (02)929-0293. 
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Sight and Sound NEWS 

Fisher products in Australia 
According to Sanyo, Fisher has become a well established 
second brand for the company since the Fisher Corporation 
of the USA was acquired by Sanyo Japan in 1977. 

The Fisher portable tape 
recorder, Model PH 480K, has a 
four broadcast band radio (AM/ 
SW1/SW2/FM), tape deck and 
speakers. ' Output .power is 
13 watts maximum per channel 
and it has a recommended retail 
price of $582. 

Other Fisher tape recorders 
are the PH 420K with 5 W output 
per channel, PH 460K with 9 W 
per channel and the top of the 
line PH 492K with a huge range 
of features, including 20 W out- 
put per channel and a graphic 
equaliser. 

On the video scene, Fisher's 
FVH-P530 features a 15 -function 
infra -red remote control. Record- 
ing and playing time on a VHS 
E-240 cassette is four hours and 
the programme timer lets you 
select programmes up to 14 days 
in advance with as many as five 
programmes selected in that 
time subject to the length of the 

tape used. The recommended 
retail price is $1428. 

Model FVH-P520 video cassette 
recorder features an eleven 
function, cord ttemote control and 
a timer for recording one pro- 
gramme per day for up to seven 
days. It is available at a recom- 
mended retail price of $1071. 

For more information on Fisher 
products contact Sanyo Aust- 
ralia Pty Ltd, 225 Miller St, 
Nth Sydney NSW 2060. (02) 
436-1122. 

PDMagnetics tapes 
The range of PDMagnetics tape cassettes covers the full 
spectrum of sound and vision requirements for every 
major audio and video reproduction system. 

An ambitious claim for a 
'newcomer' to the market, but it 
is backed up by a partnership of 
DuPont and Philips. 

PDMagnetics Video 2000 format 
cassettes feature the 'high grade' 
chromium dioxide tape coating, 
plus the Philips 'flip -over' facility 
which enables up to eight hours 
playing. Four versions are avail- 
able: VCC120, VCC240, VCC360 
and VCC480. 

Three VHS cassettes are avail- 
able, the E60, E120 and E180, 
and the long-playing E240 will 
be out soon. 

The L250, L500 and L750 Beta 
system cassettes are available 
now and the 1.830 will be intro- 
duced soon. 

PDMagnetics claim that the 
ACQ audio cassettes have a 
special system which virtually 
eliminates tape jamming or 
looping. 

Available in the audio range 
are the 1100 Metal which has an 

output of at least 3 dB (10 dB at 
16 kHz), 500 Crolyn with an out- 
put of 2 dB up to 17 kHz and the 
Tri-oxide Ferro. 

More information on PD - 
Magnetics oacsfttes can be 
obtained from Marantz (Aust- 
ralia) Pty Ltd, 19 Chard Rd, 
Brookvale NSW 2100. (02) 
939-1900. 

AUDIO CRITICS RAVEABOUT THE 
V15 TYPE V: 

"Our tests show that the Shure V1 5 .. 
Type V not only lives up to the 
claims made for it, but in virtually 
every respect OUTPERFORMS the 
best cartridges we have previously 
tested .... It is hard to imagine how 
the V15 Type V could be improved 
significantly. It offers the MOST 
PERFORMANCE in the most areas, G 
plus the most convenience and 
safety in installation and operation." - 
Julian Hirsch, Stereo Review, 
June, 1982. 
" .. (The V15 Type V) is definately 
the FINEST pickup Shure has ever 
made, which makes it one of the 
finest ever made, period." - High 
Fidelity, July, 1982. 
"... In a world of audiophile discs 
with demanding tracking 
requirements, the Shure V15 Type V 
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NOMIS ELECTRONICS (S.A.) AUDIO ENGINEERS (Old) 
(08)293 4896 (07)369 9670 

pal 

AUDIO ENGINEERS P/L 
342 Kent Street 

Sydney NSW 2000 
(02)29 6731 

KEEPS AHEAD of the times." - Rich 
Warren, Chicago Sun -Times, 
June 4, 1982. 
"(The V15 Type V) REDEFINES its 
maker as a pioneer in cartridge 
design not only from the beginnings 
of microgroove technology but well 
into the future of the LP disc." - FM 
Guide (Canada), June, 1982. 
"... It may be safe to say that this 
cartridges excellent tracking ability is 
NUMBER ONE in the world. 
Provides exquisite and elaborate 
sound." Swing Journal (Japan), 
May, 1982. 

AUDIO ENGINEERS (Vic) 
(03)44 3295 

v 
MARKETEC Pty Ltd 

(09) 335 8275 
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1 Electronics 
Now Peerless introduces another AustratiaPrnlecmts 

techonology. A basr 
advance to 

s speaker with 
loudspeakert-set 
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polypropylene cone that clearly 198 w 
outperforms traditional paper composite II IS O 
cone speakers to provide: Cleaner, tighter bass sound 
reproduction Low colouration and distortion High 
efficiency, suiting 25W to 100W amplifiers Consistent 
rigid panel, low mass speaker cones. 
Other outstanding features of Danish -built Peerless 
speaker kit -sets are: Sealed back mid -range with 
excellent linearity and low distortion Latest Peerless 1" 
soft -dome tweeter State-of-the-art crossover networks 

Exceptionally flat resporlse extending to 25,000 Hz. 

Choose from these EA/Peerless speaker projects: 
PAS 100 12" 3 -way 100W (100L) 
PAS 60 10" 3 -way 90W (60L) 
PAS 25 81/4" 2 -way 60W (25L) 

includes drivers, crossover, wiring and instructions. 

Sole Australian Importer, G.R.D. GROUP PTY. LTD. 
698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome. 

N.S.W. 
Bondi Junction 
Danish Hi -Fi Aust. Pry. Ltd. 
Concord 

Electronic Agencies 
Crows Nest 

Deeva Hi -Fi 

Dee Why 
David Ryall Electronics 
Sydney 
Electronic Agencies 

Wagge Wagga 
Car Radio S. Hi -Fi Centre 

Ph: (02)387 5878 

Ph: (02) 745 3077 

Ph: (02) 439 3999 

Ph: (02) 982 7500 

Ph: (02) 29 2098 

Ph: (069) 21 4618 

VIC. 
Ballarat 
Turner Audio 
Camberwell 
Danish Hi -Fr (Aust) Pty. L 

Cheltenham 
Beland Electronics 
Geelong 
Steve Bennett Audio 
Hawthorn 
Tivoli Hi-Fi- 

Warmambool 
Bruce Henderson Audio 

Ph: (053) 32 2042 

td. Ph: (03) 82 7348 

Ph: (03)550 2279 

Ph: (052) 21 6011 

Ph: (03) 818 8637 

World Ph: (055) 62 5147 
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S.A. W.A. CONCORD/6480 

Adelaide Nedlands 

Hi -Fi Acoustic Ph: (08)223 8774 Danish Hi -Fi Aust. Pry. Ltd. Ph: (09)3868564 

Adelaide 
Danish Hi -Fr Aust. Pty. Ltd. Ph: (08)51 2124 

OLD. 
Brisbane 

Goodwood 
Brisbane Agencies 

The Acoustic Foundry Ph: (08) 271 0276 Audio Centre Ph: (07) 221 9944 
Hawthorn Burundi 
Sound Craftsmen Ph: (08) 272 0341 G. Mils Stereo Ph: (07) 391 5606 
St. peters Redclitl 
M iltronix Ph: (08) 42 3781 Hi -Fi Sales Ph: (07) 284 2495 
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To take advantage of the new ColourBee you'll need a 

converted colour TV or RGB monitor. 

Colour Conversion - Any MicroBee can now be 

converted to run in brilliant colour, (as featured in the 
March edition of Your Computer), with 26 background 
plus 26 foreground colours and up to 80 characters per 
line on a converted colour TV or RGB monitor. 
MicroBee colour is fully software compatible with black 
and white MicroBee programmes. Conversion also 
includes the new Microworld colour BASIC and high 
speed operation at 3.375 MHz and 80 x 24 display 
option for any 16K or 32K MicroBee. Please note that 
because of the high resolution achieved, colour 
encoders and modulators are not recommended. The 
ColourBee must be operated with a specially converted 
colour TV or any RGB monitor. 
Colour Option $169 

Professional quality Daisy Wheel Printer (40 CPS) will 
turn your MicroBee with WordBee into a top quality 
word processor capable of producing print to match 
that from systems costing many times as much. Please 

check with your local MicroBee dealer for 
recommendations of the models available. 

High Speed Dot Matrix Printer - MicroBee operates 
well with any printer such as Epson. Please check with 
your local MicroBee dealer for suggestions. 

Any low cost cassette recorder can be used to load and 
save MicroBee programmes. These units have been 
extensively tested in our engineering department and 
found to be ideal for operation at 300 and 1200 baud. 
Data Cassette Recorder $39.50 

The cost effective MicroBee 16K Plus is supplied with 
Microword BASIC in ROM with room for additional 
ROM firmware such as WordBee or EDASM. User 
area is 16K or battery backed CMOS RAM which 
retains programme even after switching off. 110 is an 
8 BIT programme port, RS232 seriel port 300 and 
1200 baud, direct video cassette interface 300 and 
1200 baud. Screen is 16 lines of 64 characters upper 
and lower case with low resolution 128 x 48 and 
PCG high resolution 512 x 256 graphics. Fully 
expandable to colour, 32K or even 64K as your needs 
grow. 
MicroBee 16K Plus $449 

® "You won't find a I 
NOW here's a rang 

High Resolution KAGA Monitor - Ideal for 
professional applications this monitor will produce crisp 
clean graphics and text when operating with any 
MicroBee. Display is green with P31 phosphor. $299 
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The clever MicroBee 32K Plus has BASIC in ROM 
with room for additional ROM based software such 
as WordBee or EDASM. Has full 32K of CMOS 
battery backed user RAM as well as 4K screen and 
graphics RAM. Operates in 64 character x 16 line 
format as well as high resolution 512 x 256 PCG 
graphics. A powerful machine equally useful in the 
classroom, home or almost anywhere. Fully 
expandable to colour and 64K operation. 
MicroBee 32K Plus $549 



etter performance personal computer for the price ... . of peripherals to increase your performance. " 

New Release - The MicroBee monitor also includes a 
built-in power supply for your MicroBee. Display is 
high resolution on a green screen. $199 
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The mighty MicroBee 64K Plus can be used as a free 
standing personal computer or coupled with disk 
drives to produce a top performance system capable 
of running any of the world class software running 
under CP/M. Has programmable 80 x 24 and 64 x 
16 screen format and can be fitted with optional 
colour to produce probably the lowest cost CP/M 
colour computer on the Australian market today. 
MicroBee 64K Plus $699 

4 

For economy use a black and white converted TV 
monitor - Ready to use for $149 

Direct Connect Modem - Soon to be released. This 
advanced design modem incorporates auto answer and 
auto dialling and operates a 300, 600 and 1200 baud. 

XY Plotter - Digiplot is the intelligent plotter for the 
MicroBee. Ideal for line drawings, geometric designs, 

computerart, bar charts and contour plotting. 
Automatic selection of up to six different 

coloured pens. 

MicroBee Disk Drives - Connects directly to any 64K 
MicroBee and operates under CP/M world standard 

disk operating system for 8 BIT micro processors. 
Massive 380K formatted storage on each double sided - 

double density drive. Supplied with comprehensive 
software including Mícroworld disk BASIC, EDASM, 

WordBee and a full library of utility programmes. Also 
accepts Osbourne and other popular disks. Single drive 

unit complete with disk controller and 
power supply. 5799 

Add on disk drives $399 

Wide range of support software on disk, cassette and 
ROM. Educational, business, games and support 

programmes now available. Call your local MicroBee 
dealer for more details. 
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Tannoy's `Little Red' 
monitors 
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Tannoy have enjoyed a much -envied reputation over many years 

for the quality and performance of their loudspeaker drivers, in 

particular their dual -concentric models. This loudspeaker differs 

a little from their more familiar designs. A dual -concentric driver 

is housed in a small bass reflex box and while a generally good 

performer, there's room for improvement. 

TANNOY HAS LONG BEEN one of the most 

respected names in England in the field of 
manufacturing loudspeakers. Until quite 

recently most English broadcasting and 

recording studios favoured Tannoy monitors 

over all other brands. 
Tannoy built their reputation on the basis 

of their dual concentric loudspeakers and 

their 15 inch (380 mm) diameter woofers for 

serious studio use. 
The 'Little Red' monitor is probably the 

first small Tannoy monitor speaker to he 

imported into this country and follows a 

slightly different design philosophy to 

previous Tannoy speakers which we have 

seen. It is designed for either wall mounting 
or shelf mounting. The design of the cabinet 
is based on a simple and straightforward 
philosophy which achieves a rugged and 

neat appearance. 
The dual concentric speaker has a nominal 

diameter of 305 mm and an externally 
accessable crossover system. This speaker ís 

a little unusual as the outer element incorp- 

orates a plastic loaded, cloth edged surround 
while the inner element is a horn loaded 

compression high frequency driver. This 
incorporates an aluminium horn and has an 

integral preformed, semicircular nylon mesh 

protector at the central region of the direct 
radiating woofer diaphragm. The single 
speaker assembly is front mounted onto 
the ported base reflex enclosure which is 

veneered in dark English oak. 
The grill protecting the speaker is in the 

form of a particle board taper -edged frame 
which is covered by open weave, dark brown 
terylene cloth. This is intended to match 
with the oak veneer of the enclosure but the 
colour balance is not good. The protection 
frame is retained by four plastic compression 
clips at each of the four corners. 

Below the cover is an anodised fascia plate 
providing information about the speaker. 
This shows the schematic cross-section of the 
dual concentric loudspeaker system. It also 

provides two equalisation controls for the 
treble and mid -range respectively, with 
settings of flat, ±1.5 and -3 for the treble 
and ±3, ±1.5 and flat for the midrange. 

The response curves for these controls, 
shown schematically on the front panel, are 

very close to how they actually perform. The 
curves presented by us vary because the 
measured results provided by the speakers 
are non linear. 

The rear of the cabinet features two sets of 
sockets for bi-amping when it is required. 

Louis Challis 

TANNOY'S'LITTLE RED' MONITORS 

Dimensions: Height 590 mm; width 400 mm; 
depth 290 mm 

Weight 16.3 kg 
Price: Rrp 51899 per pair 
Manufactured: By Tannoy in Strathclyde, 

Scotland 
Distributor: John Barry Group, 105 Reserve 

Rd, Artarmon NSW 2064. 
(02)439-6955. 

Alternatively the speakers may be driven 
with a single amplifier by using the outer 

terminal of each pair to drive the speaker. 
The terminals are colour coded universal 
terminals to assist the user in making the 

correct phase connections. 
Many two-way and three-way speakers 

experience problems of poor phase response. 

The advantages of dual concentric loud- 

speakers are that, in theory, these problems 
are obviated by the concentric configuration. 
I was keen to evaluate the phase response 

characteristic as I have used at least one dual 
concentric loudspeaker for some of the more 

esoteric psycho -acoustic research work in 
our laboratory. I have never actually 
measured the phase response although I 

have measured the other parameters with 
which I was concerned. 
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Get the picture. The decay response spectra for the 

'Little Red' monitors measured at one metre. 
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Objective testing 

Tannoy claim an eight ohm impedance for 
this speaker and, as the measurements show 
clearly, this statement is very accurate as 
the lowest impedance measured was 7.8 ohms. 
Although the speaker exhibits the normal 
low frequency ported resonance at 15 Hz, the 
main speaker resonance occurs at 70 Hz. 
There are a couple of other normal peaks and 
bumps but generally the impedance curve is 
smooth, as would be expected for a speaker of 
this size and configuration. 

The frequency response was measured on 
axis in the anechoic room and proved that, 
with a single amplifier drive and 'flat' 
settings, the treble is brighter than the 
bottom end of the speaker. The speaker also 
exhibits a significant number of obvious 
peaks and bumps lying within a nominal 
10 dB excursion over the frequency region of 
1 kHz to 20 kHz. The resonance at 1.7 kHz, in 
particular, is fairly sharp, well pronounced 
and the most significant of all of those 
exhibited. 

The low frequency response droops from 
150 Hz down to 30 Hz because of the small 
size of the enclosure. But if the speaker is 
mounted so that it is clear of the wall, 
whether it is on the floor or on a bookshelf, 
this may partially compensate for the low 
frequency response and achieve a better 
bottom end response. The off -axis response 
1300 to the main axis) is particularly smooth 
and the difference between on -axis and off - 
axis response is a credit to the dual concentric 
speaker concept. 

While the treble is still a little bright 
compared with the mid -range it is nonethe- 
less clear that the frequency response of 
the speaker extends to beyond 17 kHz. In 
general terms the frequency response is 
broad enough to satisfy the majority of users. 

The measured performance of the atten- 
uators, which I have presented separately for 
both the mid -range and tweeter controls, 
provides sufficient adjustment to reduce the 
overbright performance. This response is not 
indicated on the front panel of the speaker. It 
is clear that the designer's aims for these two 
equalisers have been achieved even if the 
measured performance of the speaker does 
not match the indicated frequency response. 

I was pleased to find that the phase 
response is exceptionally smooth and one of 
the best 1 have measured from any speaker to 
date. This response lies within a range of 
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SOUND REVIEW 

MEASURED PERFORMANCE OF: Tannoy SRM I2B 

FREQUENCY RESPONSE: 

CROSSOVER FREQUENCIES : 

SENSITIVITY : 

(for 90dB average at 2m) 

50Hz - 20kHz 

I kHz 

7.0 VRMS 

HARMONIC DISTORTION 
(for 96dB at Im) 

100Hz IkHz 6.3kHz 
2nd -42.8 -32.6 -40.4 dB 

3rd -44.4 -33.9 -46.2 dB 
4th 

. 

- -573 - dB 
5th -55.1 -56.9 - dB 
THD 0.96% 3.1% 1.1% 

INPUT IMPEDANCE 

100Hz 

!kHz 

6.3kHz 

8.0 S Z 

10.9 52 

8.652 

Minimum at 140 Hz 7.852 

Absolute copyright in this review and accompany- 
ing 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. 

Tone burst response of the Tannoy 'Little Red' 
monitors (SRM 12B). For 90 dB steady state sound 
pressure level at two metres on axis. 

Upper trace is electrical input. Lower trace is the 
loudspeaker output. 
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better than ±45° from approximately 3 kHz 

to 20 kHz. It would be difficult for most other 
speaker manufacturers to match this phase 

response. The tone burst testing displays an 

unusual range of characteristics with a very 

stable response at 100 Hz, a significant carry 
over in non -linearity in the 1 kHz region and 

a nondescript performance at the 6.3 kHz 
region. This performance is, of course, closely 

matched and confirmed by the time decay 

response spectra. 
The time decay response spectra very 

clearly show the well pronounced resonance 
at 1.7 kHz, another slightly less significant 
resonance at about 3.5 kHz and a further 
series of less pronounced resonances in 
the 13 kHz region and some others lying in 
the region of 18-22 kHz. It was clear to me 

from the decay response spectra that these 
components would be audible and this proved 

to be the case in the subsequent subjective 
assessment. 

By contrast, the distortion figures of the 
speaker with 96 dB at one meter (or 90 dB at 
two meters) are moderately low for the 
bottom end and the top end of the spectrum, 
but in the 1 kHz region are somewhat higher 
than normal at 3.1%. This is very much a 

function of the speaker resonance at 1.7 kHz. 

Consequently the signals fed in at 1 kHz are 

likely to be significantly distorted at the 
second harmonic which proved to be the case 

in this particular situation. 
It is interesting that the polar response of 

this speaker is particularly uniform and at 
frequencies of up to approximately 6 kHz it 
is substantially better than that which we 

have come to expect from other wide range or 

two-way speaker systems. 
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Subjectively 
The subjective assessment of the speakers 

can be performed as a bi-amped configuration 
or with a single channel amplifier feeding 
each speaker. I chose to use a Yamaha B4 

stereo amplifier with one half of the 
amplifier feeding each speaker. 

With the mid -range control set at the 

maximum attenuation of three decibels, the 

mid -range and treble still appeared to be 

unusually bright. Subsequent powering of 
the system by a Sansui Z9000 stereo receiver 
with integral graphic equaliser revealed 

that a further 2 dB of attentuation over the 
frequency range of one to four kilohertz is 

required to produce a spectral balance that 
sound natural and pleasing to most ears. 
From this I deduced that this amplifier 
really ought to be used in a bi-amp con- 
figuration, or with graphic equalisers in 
the amplifier circuitry, if the correct tonal 
balance is required. 

The standard listening tests with a pre- 

recorded voice, using Robin Archer's 'A Star 
is Torn' and Kerry Biddell's 'Compared to 
What' (EMI SS301), revealed that these 
monitors perform very well on speech. They 
produce a natural quality and spatial stereo 
imaging which is truly excellent and com- 

parable with other speakers costing at least 
twice the price. 

By contrast, the performance on the 
'Sheffield Track Record' (Lab 20) revealed 
that at low frequencies the drum sequences 
lacked the punch I would expect from a 

monitor speaker system. It left me concerned 
as to whether the designers had made a 

mistake in trying to put a 305 mm diameter 
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SOUND REVIEW 

speaker into such a small enclosure (61 litres). 
The problem with such a small enclosure is 

that you run the risk of a drooping low 

frequency response which the porting 
system can never quite correct. 

The speakers perform well on tympany, 
clarinet, organ and violins but it is easy to 
detect added components and presence that 
were not part of the original recordings. I 

would not have expected this characteristic 
from speakers which are marketed as monitor 
speakers. 

The designers claim that the speakers 
have a 100 watt power rating capacity and I 

confirmed that for short periods they are 

capable of handling 250 watt peaks without 
any ill effects whatsoever. Admittedly, at the 
110 dB levels involved the distortion was 

appreciable, but it would most probably have 
been just as apparent with other speakers. 

The Tannoy 'Little Red' monitor speakers 
form an interesting and, in general terms, 
well designed loudspeaker system. The title 
'Little Red' does nothing for the image of 
the speakers. 

After listening to them for a weekend I feel 

the designers would be well advised to con- 

sider a few carefully selected changes in the 
design to optimise the potential that the 
speaker system already has. 

My first recommendation would be to 
consider using a larger volume than the 
61 litres provided in this unit. Secondly, the 
designers should try to overcome the pro- 
nounced resonance at 1700 Hz as this is the 
only other factor limiting the speakers' 
ability to correctly achieve the accolade of 
'monitor' speakers. 

Louis A. Chalks , 

;NASTr1¢0101.11° 

:..: : - 
IO1ua.A 

Chairs1141-14.. 1 
.,. °---.Y- .._ . . , 

°. 

.p 

20.0 ASK 1 ....' 
-I l rif: 7 .r T r;1 - r -^ I' 

f¡ 

l 

(I 

w.., ..n. ,.. .. I ' 
co 1.0 sec 0c0 

r T., 1...0 90 .41 
som am now ewe . 

a 
C 

111114.0, 

22 - June 1983 ETI 



C PtIUTIN TOUT 

NEC wins `Personal Computer 
of the Year' award 

In a surprise outcome, a Japanese machine 
has toppled the front -running US contenders 
for the world's first Personal Computer of 
the Year award. 

The award, from ETI's 
associate, Your Computer, 
went to the NEC Advanced 
Personal Computer from NEC 
Information Systems Aust- 
ralia, out -performing rivals 
from Digital Equipment 
Corporation, IBM and other 
companies. 

The decision is the first sign of 
Japanese penetration into the 
US -dominated field. It is signif- 
icant that NEC's US division is 
responsible for the machine's 
software support. 

A panel of academics and busi- 
ness people deliberated over the 
dozens of machines released in 
the Australian marketplace in 
the past 12 months. 

Technical excellence and 
advance were the crux of the 
award. Other criteria included 
value for money, performance, 
user support, documentation and 
training and 'user friendliness'. 

"As the personal computer 
revolution reaches the average 
man in the street, he needs 
ammunition to fight his way 
through the flood of new machines 

hitting the market," said Your 
Computer Editor, Les Bell. 

"The Personal Computer of the 
Year award provides that 
ammunition, in the form of 
detailed information. 

"This award does not laud the 
'best' personal computer. There's 
no such machine. Every buyer 
has his own requirements, and 
there is usually a machine which 
fits his particular bill. Instead, 
we have sought the greatest 
advance in several areas," Mr 
Bell said. 

The finalists shortlisted for the 
award were: Commodore 64, 
BBC Microcomputer, Otrona 
Attache, Toshiba T100, IBM-PC, 
Columbia MPC, NEC Advanced 
Personal Computer, Sirius and 
the DEC Rainbow. 

In the final analysis it was 
neck -and -neck between NEC 
and DEC! The NEC won out by 
3.9 points over a total weighted 
score of 69.1 for the DEC. The 
spread of scores was not very 
large, from 50.6 for the Toshiba 
to 73 for the NEC. 

Every home should have its own robot 
The RB5X Intelligent Robot will not hang out the washing, 
cook the dinner or do the shopping, but it does learn 
by experience. 

It is designed for home exper- 
imenters and is manufactured by 
RB Robot Corporation of Colorado. 

With tactile sensors the robot 
detects and responds to objects 
in its path. Once a successful 
random response is achieved, the 
RB5X remembers its actions and 
repeats the correct response 
when confronted again with the 
same situation. 

The RB5X is an ideal starter 
system for experimentation in 
robotics. Its RS232 interface 
makes it compatible with the 
Apple, TRS-80, IBM PC and other 
popular microcomputers. Its 

High speed DOS 
for the Apple II 
Pnakotic Software has 
released `HDOS', a high- 
speed disk operating system 
enhancement for the Apple II 
computer. 

It is compatible with almost all 
software designed to run under 
DOS 3.3 and has a greater level 
of compatibility with software 

memory can be transferred to. a 
personal computer to enable the 
user to study memory patterns 
generated and alter RB programs 
accordingly. 

It can even sense when its bat- 
teries are low and will then seek 
out its battery charger and fully 
charge itself. 

The basic RB5X unit sells for 
US$1195. A special option 
package with additional memory, 
the Polaroid Rangefinder sonar 
sensor and a pulsating light 
option is also available for 
US$295. 

packages than other fast DOS 
programs currently available, it 
is claimed. 

The package includes a utility 
to place HDOS onto a DOS 3.3 
disk. HDOS is unprotected for 
easy backup and costs only 
$29.95. ' 

Anyone who is interested 
should contact Pnakotic 
Software, P.O. Box 159, Camp- 
belltown, Adelaide SA 5073. 
(08)337-8575. 

10 000 MicroBees and more to come 
The 10 000th MicroBee computer was completed on Applied 
Technology's assembly line on 14th April and handed over 
to the NSW Minister for Education at a factory -opening 
ceremony the same day. 

Applied Technology's new 
factory at Gosford, north of 
Sydney, is already producing 
1000 computers a month and 
plans to increase this to 2000 
units per month before the year 
is out. 

To meet increasing demand for 
the MicroBee and associated pro- 
ducts, land has been purchased 
adjacent to the new factory and 
plans are under way to expand 
production facilities even further. 

The NSW Minister for Educa- 
tion, The Rt. Hon. R.J. Mullock, 
officiated at the factory -opening 

ceremony. Owen Hill of Applied 
Technology presented him with 
the 10 000th MicroBee which 
will become a prize in a State 
schools competition. 

The MicroBee has been officially 
approved for use in Schools in 
NSW and WA; Queensland and 
other states are also considering 
it. Applied Technology say that 
South Africa, the Phillipines and 
Malaysia are considering the 
MicroBee at senior government 
levels in education as a viable 
alternative for an educational 
computer. 
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32 -bit mainframe processor 
The NCR 9300 is a full 32 -bit VLSI mainframe computer for 
general business applications. 

NCR claim that the 9300 
processor represents the next 
generation of business data 
processing systems. 

The 9300 can be packaged in 
three different styles: as a floor 
standing unit, as a desk top unit 
and as a unit which can be hung 
on a wall. 

The processor cabinet is the 
size of a small suitcase and houses 
the processor board, one memory 
board (second is optional and the 
communications board. 

The processor board contains 
the processor memory bus, mem- 
ory interface, cache, instruction 
storage unit butler and external 
registers. The instruction storage 
unit is a separate board attached 
to the processor board and uses 
126K of ROM with 2K of patch 
PROM. 

The memory interface has a 
32 -bit data path plus seven bits 
for correction codes and is capable 
of addressing up to 16M of main 
storage. It transfers data as four - 
byte words. 

Peripheral data is transferred 
at 16Mb/s and communications 
data at 1Mb/s. 

One memory circuit board pro- 
vides up to 2M of memory and a 
second board permits a total 
of 4M. Using an NCR patented 
process called `memory scrubbing', 
the probability of double -bit 
errors is virtually eliminated. 
Each word in memory is auto- 
matically accessed for scrubbing 
during the memory refresh cycle. 
The entire 4M memory is scrubbed 
and refreshed every 16 seconds. 

The communications subsystem 
appears to the host software as 
a communications multiplexer 
with asynchronous and syn- 

chronous adapters. A total of 42 
RS -232C communications lines 
can be provided. 

The chip set consists of four 
32 -bit VLSI chips: the central 
processor chip, address trans- 
lation chip and two systems 
interface chips. 

The central processor chip 
(CPC) is externally program- 
mable and, because of its flexible 
design, can be used to emulate 
existing computer instruction 
sets. The CPC operates with a 
clock frequency divided into two 

non -overlapping clock phases to 
form a system cycle period of 
150 nanoseconds. 

The address translation chip 
provides the interface between 
the central processor and the 
main storage unit (MSU). It 
features 128M MSU address 
virtual capability and provides 
eight different protection levels 
when accessing memory. Address 
translation is performed using a 
16 -entry associative memory. 

The two systems interface 
chips operate under control of the 

Club Call 
Beebnet is the Australian BBC and Econet Users Group which is 
based in South Australia. 

The group intends to produce a newsletter on a monthly basis with 
hints, software evaluation and other items of interest to BBC owners. 
New members are needed to expand the range of experience in the 
group. It is also interested in any software producers or distributors 
who would be interested in serving the group's market requirements. 

All correspondence should be sent to Beebnet, P.O. Box 262, 
Kingswood SA 5062. 

The Motorola Users Group Society (MUGS - is this how the 
members see themselves?) is interested in 6800/02/09 based 
computers, particularly if running Flex although this is not a prerequisite 
to join. The group has monthly meetings and usually has a guest 
speaker at each meeting. 

if anyone is interested and would like more information on the club 

f 

central processing chip. They 
provide support for the 1/O sub- 
systems and have direct access to 
the MSU through the processor 
memory bus. 

The 9300 can be configured as 
a complete standalone system or 
can support a cluster controller 
environment in a large-scale 
SNA communications network. 

More information about the 
9300 can be obtained from NCR 
Australia Pty Ltd, 8 Napier 
St, North Sydney NSW 2060. 
(02)922-0161. 

they can contact Clive Allan, 11 Haros Avenue, Nunawading 
Vic. 3131. (03)878-1298. 
The Ballarát Computer Users Group has meetings on the first 
Wednesday of each month at 7.30pm. The location varies so to find 
out where the meeting will be held contact the publicity officer, John 
Preston, on (053)31-4363. 

The club caters for all tastes and normally every meeting is devoted 
to a special topic, usually a specific personal computer which will be 
demonstrated either by an owner or by a retailer. 

Meetings of The Microcomputer Society are held on the second 
Friday of each month in the Old Town Hall, cnr Vulture and Graham 
Streets, South Brisbane. Meetings start at 7.30pm and if the main gate 
is closed use the back stairway. 

For more information contact The Secretary, The Microcomputer 
Society, P.O. Box 580, Fortitude Valley Old 4006. 
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COLOUR GENIE 

HERE TODAY? GONE TODAY!! 

Bertas International Pty. Ltd. would like to make an apology to 
the people who enquired about the Colour Genie Home 
Computer. 

Due to numerous complications and delays with the manu- 
facturer, we have decided not to pursue further, the importing 
of the Colour Genie Computer. However, we may consider the 
new upgraded Colour Genie due to be released around the 
end of this year! 

Bertas International Pty. Ltd. is currently sourcing the Japanese 
market for a computer that will meet the requirements of the 
Australian market. 

Bert Tassoni 
Managing Director 
Bertas International Pty. Ltd. 
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Incredible 
software 
support. 

The MicroBee is supported by a wide range of software running in colour and 

black and white. High resolution, low resolution graphics and text freely mixed. 

MICROSPACE INVADERS - Yes the 

arcade favourite! This fast moving version 
was written especially for MicroBee by Tim 
Morris -Yates and has become one of the 

most popular programs yet released. $14.95 

MATHS ADVENTURE - Wander into the 
fascinating world of the Wizard of Aus. Test 
your mathematic skills and have fun at the 
same time. A highly recommended graphics 
adventure game. Fun for high school maths 
students and teachers. $14.95 

TURTLE GRAPHICS -A very clever 
program allows the student to use the 

MicroBee to draw using high resolution 
turtle graphics. A booklet of procedures is 

available from the N.S.W. Department of 
Education. This is a very powerful graphics 

program which uses the PCG facility of the 

Microbee to its full extent. $14.95 

WORK -A -BEE -A new release. Work -A - 
Bee is a program which can actually write 
educational programs almost automatically! 
Any teacher with little or almost no 
knowledge of BASIC can insert details as to 
question and answer, number of tries, marks 

per question and other controls. Any CAI 
program can be saved and reused and 
subroutines have been included to enable the 

student to go back over his work, printing 
answers, avoid error traps etc. $14.95 

CONCENTRATION -A real family 
favourite for 1 to 4 players to test your 
memory skills. If you call one player Merlin, 
the computer will play that turn so watch 
out! $9.95 

BUSY-CALC - Yes, an electronic spread 
sheet running under microworld BASIC. 
Accepts text and numbers with easy cursor 

control. Commands include:- Average; 
Sum; Compute- Format; Recalculate; Load 
and Save. Ideal for cash flow projections, bill 
of materials and even classroom data. $14.99 

PRINTER PACK - Biorhythm Calendar 
Maker, Banner Print Maze Maker. Ideal for 
parties or carnivals. Requires a serial printer. 
You can print biorhythms for anyone. Also 
prints calendars for any year A.D. 
and B.C. $9.95 

Z TREK - Captain! The warp drives are 

disabled, the Klingons are closing in on us, 

what will we do? In Z Trek you are the 
captain of the starship Enterprise, your five 
year mission to search out the Klingons and 

destroy them. There are ten levels of 
difficulty (0 - 9). Beware of this game - 
it is strangely addictive. $9.95 



SEARCH AND DESTROY WUMPUS - 
Have you ever played the game Wumpus? If 
you liked it then you'll like this! The object 
is the same as the earlier version except that 
it's a lot harder. To say any more would 
spoil the fun. Good Hunting! 514.95 

ESC KEY - This is a program for all of the 
two fingered typists in the world. The 
program allows you to enter BASIC key 
words in an abbreviated form. For instance, 
instead of typing 'list" the user would press 
the "ESC" key and then "1". The computer 
then types out the rest of the word for you. 
Suitable for 16K and 32K machines. 
Only. 514.95 

GRAPHIC GAMES PACK - This cassette 
contains five programs, 'Poker', 'Slots', 
'Dodgem', 'Picture', `Richochet'. 'Poker' is 

the main program on the cassette. In this 
game the computer is the bank and you have 
to beat it at Draw Poker. Warning - the 
computer plays a cunning game and is quite 
prepared to bluff! 'Slots' is a one armed 
bandit and for 20c á go you can try your 
luck. In 'Dodgem' the player must guide his 
car through a forest to the bottom of the 
screen - this game allows you to drive a car 
without the random breath tester getting 
you!! 'Picture' is an excellent game for the 
children. The final program on the cassette is 
'Richochet', where the player has to decide 
where to fire a bullet through a hole in the 
wall. If you hit the wall you're dead. 

514.95 

PCG TUTORIAL - The PCG Sampler 
cassette has eight programs on it. These 
programs show you how the graphics work 
and demonstrates their capabilities by way of 
games etc. The cassette is excellent for both 
beginners and experts. It allows you to 

TYPING DRILL/SOLITAIRE - Want to 
become a touch typist? Typing Drill enables 
you to learn touch typing without paying an 
exorbitant fee to learn. Solitaire is a game in 
which the object is to remove all of the 
"pegs" from the board, leaving one peg in 
the centre of the board. Sounds simple, but, 
it requires skill to master it. 59.95 

TARGET - Target is a game of hit and 
miss. Your task is to aim the cannon at the 
bottom of the screen and shoot down the 
U.F.O.'s (ET watch out). There are nine 
levels of play to this entertaining game thus 
making it suitable for any player. Suitable 
for all Microbees. 59.95 

LEARNING CAN BE FUN - This set of 3 

cassettes combines graphics with text to 
produce highly motivated teaching games. 
Uses variations of well known arcade games 
to enhance the learning process. 
Volume IA: GRILLA - Answer questions 
to avoid the barrels Kong is rolling. 
FRACE -A game to teach fractions. 
Volume IB: MUNCH - Tests your 
knowledge by eating the right answer. 
TNT - Answer before the dynamite fuse 
burns down. 
Volume IC: ADSTAR - Avoid the 
invaders. Shoot the space ship with the right 
answer. SQUARE - The Enterprise can 
save the Galaxy. You arm the laser cannons. 
59.95 each or 524.95 for the set of three. 

PILOT - Pilot is a very easy programming 
language to learn, and ideal for preparing 
CAI (computer -aided -instruction). Microbee 
Pilot supports several enhancements 
including full integer arithmetic. 514.95 

designyour characters on the screen, so ou/BOGGLER - The popular family word 
g Y ame. 514.95 

can see exactly what you are creating. 
Suitable for all MicroBees. 59.95APE FROM COLDITZ - An exciting 

STARSHOOT/HANGMAN - Starshoot is 
adventure game. Beat the Hun and escape to 

perhaps one of the most deceptive games 
available on computer. It appears to be very 
easy: it isn't. Hangman is based on the 
popular school game that everybody knows. 

59.95 

ELIZA - Want someone to talk to? Eliza is 

possibly the person for you. (If you can get 
her to shut -up). Eliza is a program that 
demonstrates artificial intelligence. Eliza is 

prepared to talk about life, the universe and 
everything. 59.95 

I % ( .BUSY BEE CAI SYSTEM - Easy to use 0MICROBEE BASIC TUTORIAL - 
computer aided instructions similar to the Teaches familiarity with Keyboard Self Pace 

very popular Work -A -Bee, a two sided Learning of Microworld Basic. Ideal for real 

program with students and teachers versions. beginners. 59.95 
514.95 

freedom. 514.95 

EADOG GRAPHICS GAME -A 
Swashbuckling adventure at sea in days of 
old. Engage the enemy, fire cannons and 
launch boarding parties. Call in at port for 
supplies - but watch out for the natives! 

59.95 

MATCAL - An educational program for 
calculating with matrices. 514.95 

APPLIED TECHNOLOGY PTY LTD 
Head Office/ 
Showroom: 1 Pattison Avenue, Waltara 2077 N.S.W. 

Telephone: (02) 487 2711 

Factory: 1 Debenham Road, West Gosford 2256 N.S.W. 
Telephone: (043) 24 2711 Telex: AA72767 

Fordirect enquiries or the 
name of your nearést dealer, 
Phone: (02) 487 2711. welcome here 

TIP" SYSTEM - Personal 
--business usiness software. 514.95 

11 _MICROBEE USERS GROUP 
SOFTWARE: Vol 1 - Assorted programs. 

514.95 

GRAPH PLOTTER - An excellent 
learning tool - Specify the function and 
your Microbee plots the graph. 514.95 

PERSONAL FINANCIAL DIARY - 
Keeps track of your own personal 
debit/credit situation. Reconciles bank 

etc. $14.95 
r 

ATBAS - Database demonstration 
illustrates the concepts of database 
management. 514.95 

SUPER DISSASSEMBLER - Utility 
ftware for technical boffins. 519.95 

II) 

MONKEY MATHS -A fun learning 
game. Answer the questions before the 
monkey climbs the palm tree. 514.95 

r w 
UNDERWORLD OF KIN -A 32K 
adventure game with graphics. You are 
transported to the massive twisted 
underworld and must escape by destroying 
the evil wizard. 

LEARNING CAN BE FUN - Volume 2A: 
A - C - This is a maths revision program, 
based around a well known little Alien 
Creature. All questions, including the 
opening selection, are answered by moving 
the hand of the alien to point to the required 
answer. Correct answers score points and 
also cause a plant to grow on the screen. 
M -RACER - Similar to A - C but without 
the graphics. The main variation is that a 

pre set time limit is placed on answering 
each question. 59.95 

MICROBEE CHASE PLUS - CHPLUS 
-A menu driven collection of 6 BASIC 
programs featuring excellent use of PCG 
graphics. The fast 3 items on the menu are 

pattern drawing programs. The 
TIMEHOLES program can produce a 

superb display. BANNER allows large 

character displays on the screen. 
KNOCKOUT is a variation of single player 
Ping Pong. CHASED is a game where you 
attempt to avoid robots which are chasing 
you around an enclosure with electrified 
fence. 514.95 

imcmbeé 
Personal computers for schools. homes and you. 
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Chatelle Brandy - 

The French maste iecéyou can afford.- 
The Original Chatelle Napoléon 100% French Brandy. 

Imported from France by Continental Distillers. 

CD79'N/ \31151/81 



Printout 

CÉMOS 16K x 1 static RAMs 
outperform NMOS 
The new low -power IDT6167 16K x 1 bitCMOS StaticRAM is 
said to be the fastest memory device in its class for both 
commercial and military applications. 

The commercial version of the 
IDT6167 specifies equal address 
access, chip -select access and 
read -cycle time options of 45, 55, 
70 and 85 ns. 

The military part, screened to 
MIL -STD -883B, offers three of 
these speed options 55, 70 and 
85 ns. This is more than 20°¿ 
faster than access times possible 
with NMOS devices, the makers 
claim. 

Typical active power con- 
sumption for the IDT6167 is 
150 mW and typically consumes 
only 10 uW in standby mode. 
This means you don't need 
special power -down circuitry, 
like that required for n -channel 
memories. 

The IDT6167 includes a data 
retention mode not offered with 
typical NMOS devices. In this 
mode thesupplyvoltagecan be as 
low as 2V. At this point the 
current decreases significantly 
and power consumption is 
typically less than 1 uW. 

IDT6167 devices meetJEDEC 
pinouts and are available in 
space -saving 20 -pin DIPS and 
20 -pin LCCs. They are ready for 
immediate shipment. For ad- 
ditional technical and ordering 
information on this device or on 
the IDT6116 2K x 8 static RAM, 
contact George Brown & Co, 
Sydney, Melbourne, Canberra & 
Newcastle or Protronics P/I, 
Adelaide & Perth. 

New universal peripheral interface 
chip 
A high-speed, eight -bit programmable interface chip with 
expanded memory for control of a wide range of peripheral 
devices has been announced by Intel. 

The 8042 is a general-purpose 
universal peripheral interface 
(UPI) chip which can be easily 
customized by the user. 

The single -chip microcom- 
puter contains two kilobytes of 
ROM program memory, 128 
bytes of RAM, 18 I/O lines and a 
12 MHz clock. 

For OEMs this chip is avail- 
able in an ultraviolet, EPROM 
version, the Intel 8742. 

The 8042/8742 chips enable 
current users of Intel's 8041A 

interface chip (with 1K ROM 
and 64 -byte RAM) to double 
both memory size and 
throughput rate. The 40 -pin 
configuration of the 8042/8742 is 
fully compatible with the UPI - 
41A. 

Intel's UPIs are designed to 
reduce master CPU overhead 
and simplify software design. 

For further information con- 
tact Total Electronics,9 Harker 
St, Burwood Vic. 3125. (03) 
288-4044. 

Apple Computer Australia to 
assume local distribution 
Effective 1 May, 1983, Apple Computer Australia will take 
over responsibility for the distribution of all Apple products 
in Australia from thecurrent sole distributors, Electronic 
Concepts. 

According to David Strong, 
general manager of Apple Com- 
puter Australia, this move is in 
line with the plans announced in 
July, 1982 when Apple estab- 
lished a local subsidiary to 
gradually assume local import- 
ation, distribution and dealer 
support. 

This is the logical extension 
of Apple's activities here", said 
Mr Strong. 

"Apple recognised the need to 

have a direct presence and 
responsibility here, to meet the 
increasing sophistication of the 
personal computer market and 
especially the emphasis on per- 
sonal office system products." 

It is anticipated that Elec- 
tronic Concepts will continue to 
market Apple products in Aus- 
tralia, as well as providing on- 
going support to dealers with 
added value products. 

You're ju 
era , - . a 
vital CP/M. 

file! 
at can 

you o? 
Before you do anything drastic - there is an 
easy solution to this common disaster. In the 
situation mentioned above, the file is still on 
the disk. The powerful DIRECTORY SORT 
utility will allow you (amongst othér things) to 
retrieve accidentally erased files. Other 
powerful facilities include: 

Reordering of the file directory in 
alphabetical order. No more searching 
through file directories for the file you 
want. New files are identifiéd. 
Reporting of disk free space. 

OCustomizable password security. 
Extensive CP/M and file information. 

Programmers, business Users or anyone 
who has a lot of files to keep organized will 
find DIRECTORY SORT an invaluable and 
time saving piece of software, as well as 
providing a safeguard against the inevitable 
disaster. 
DIRECTORY SORT runs on any Z80 based 
computer running CP/M 2.0 or later. 
Memory requirement is 32K 
minimum. It operates 
with any brand of 
fixed or floppy disk 
drive. 
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LIGHT PENS 
VIC 20 * COMMODORE 64 

LIGHT PEN ONLY 

DOCUMENTATION $3995. & DEMO TAPE 

EXPANSION UNIT 
FOR VIC ' 20 COMPUTERS 

' 3 switch selectable slots 
' on board reset 

Australian made 

I 

/ 

$59.95 
POWER UP 

A MUST FOR YOUR 
COMPUTER OR HI FI 

SYSTEM 
e.g. Plug your computer Into the single 
controller socket. When you turn your corn- 
puter on, special sensing circuitry applies 
power to all other sockets AUTOMATICALLY 

I _ - -- turning on your monitor, printer, discs, tape, 

etc. KIT $39.95 BUILT & TESTED $59.95 

' MICRO BEE SOFTWARE 
BS -01 TEXT EDITING WORD PROCESSOR $24.95 
an easy to use new text editor with documentation 

BS -02 LISTER/DECODER $21.95 
this program prints what LIST won't: all machine code sequences, hidden coding and 

self modifying code. 

BS -03 FINANCIAL MANAGER $19.95 
provides accurate and formatted records for pesonal or business. 

BS -04 FILE INDEX SYSTEM $19.95 

store and retrieve name/address oriented records with your own relevant 

information. 

BS -05 CARD INDEX SYSTEM $19.95 
simulated card index system (date)for personal or business indexing or diary 

BS -06 STOCKTAKE $22.95 
stock on hand, value, mark up, etc. 

WRITE OR CALL FOR MORE INFORMATION AND LIST OF 

PROGRAMS. DEALER ENQUIRIES WELCOME FOR BS SOFTWARE. 

COMPUTERS 
VIC 20 ? 

ATARI 
KAYPRO 
PERIPHERALS ? 

CALL US NOW! 

COMMODORE 64 
WRITE OR CALL FOR 

SPECIAL PRICE. 

SPECIAL 
30 cm MICRON 12 GREEN PHOSPHOR 

MONITOR GUARANTEED! 
12V/240V 
RCA INPUT 
10Hz-20MHz 
HIGH DEFINITOR 

$179 

TAX PAID - PRICES SUBJECT 

TO CHANGE 

P&P Software $1.50 Under 5 kg $4.50 

PH (02) 588 6293' 

ëomputc!r 
tczchnicy 

Kogarah NSW 2217 Suite 2, 1A Montgomery St., 

Over 5 kg $7.50 

FAST DISCOUNT 

MAIL ORDER 
P.O. BOX 25 
KOGARAH 
2217 NSW 

MAIL ORDER 
ONLY 
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Dick Smith colour computer 
The Dick Smith VZ-200 personal computer features 
.colour graphics, sound, Microsoft BASIC and both RF 

and video output. 
Priced at only $199, the VZ-200 

has been specially designed for 
the computer beginner. It has 
8K of RAM which can be easily 
expanded to 24K with the addition 
of the 16K memory expansion 
module. 

The VZ-200 is a fully functional 
computer, so there's no extra 
equipment to buy. A comprehen- 
sive step-by-step instruction 
manual is included to teach you 
how to program in BASIC. 

The keys on the typewriter - 
style movable -key keyboard 
have been specially designed so 

that it's difficult to make a 

mistake. The number of switches 
and controls have been kept to 
a minimum. 

The VZ-200 has the facility to 
attach cassette recorders in order 
to store programs on standard 
audio tape. The interface module, 
priced at $49.50, allows the 
connection of a printer to the 
computer. 

The VZ-200 is now available 
from any of the 37 Dick Smith 
Electronics stores Australia - 
wide. 

The NewBrain 
is a brain wave 

The NewBrain is a handheld 
computer measuring 280 mm 
x 150 mm x 50 mm into which 
it packs 32K of RAM and 29K 
of ROM. 
This standard basic memory 
store can be expanded by plug-in 
modules to give a total of 2M. 

There are dual 1200 baud 
cassette ports for connection to 
audio tape recorders, a CCITT 
compatible vídeo output and a 

UHF channel output, as well as 

V24 compatible software -driven 
bi-directional and printer ports. 

The battery safeguards the 
memory in the event of mains 
failure and allows the computer 
to be used as a portable instru- 
ment for 1'4 hours. 

The NewBrain is manufactured 
by Grundy Business Systems 
Ltd, Cambridge Science Park, 
Milton Rd, Cambridge 
England. 
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My hero, the robot 

' 

The Heath Company, which claims to be the world's largest manufacturer of do-it-yourself electronic kits, has entered the robotics field with the Introduction of a computerised multi -function robot and a comprehensive robotics education course. 
The Heath robot, named Hero 1; 

is claimed to be the most advanced 
and versatile product for teach- 
ing robotics available on the 
market today. It is an intelligent, 
mobile robot and completely self- 
contained. 

It is controlled by its own 
on -board programmable computer 
and carries electronic sensors to 
detect light, sound, motion and 
obstructions in its path. 

It can be programmed to pick 
up small objects with its arm, 
speak complete sentences with 
its voice synthesiser, travel over 
predetermined courses and repeat 
specific functions on a predeter- 
mined schedule. 

t CLASSIFIED 

15t: per character 
Minimum of 32 characters 

CHARGES: Cash with order only 

GUIDE to Oscar Operating 53.75 
UOSAT Handbook 59.75 posted. 
C.C. Co, P.O. Box 5451, Cairns, Qld. 

FERGUSON TRANSFORMERS 
20FF, 240/100V, 10/23A at $280 
each as new, used for computer 
power supply. Contact R. Bailie on 
597 191 I. 

It carries its own rechargeable 
dower supply and can function 
totally free of any external 
control. 

Designed as a robotics and 
industrial electronics trainer, 
Hero 1 permits easy access to all 
interior boards and components. 
The robot and course provide 
practical experience in many 
disciplines that have broad appli- 
cations to the modern industrial 
setting. 

For further details of this robot 
contact Warburton Franki Ltd, 
372 Eastern Valley Way, 
Chatswood NSW 2067. (02) 
407-3261. 

Cicada data 
modem 
The Cicada 300 is a compact 
answer -and -originate unit 
designed for direct con- 
nection to the phone line 
and for computer interface 
using either an RS -232C or 
V24/V28 system. 

The Cicada 30 is aimed at the 
home and small business com- 
puter market users of local, STD 
or ISD facilities and has Telecom 
approval. 

Further information is avail- 
able from Centre Industries, 
187 Allambie Rd, Allambie 
Heights NSW 2100. 

Hewlett Packard 
chose Spellbinder 

over all other 
CP/M 

wordprocessors. 
Why? 

Hewlett Packard conducted exhaustive research before selecting a CP/M wordprocessor program to run on their HP125 business computer. The result? Spellbinder was judged superior in all key areas. Here are some of the reasons: 
Spellbinder is fully customizable. Function keys and cursor keys really work on Spellbinder! This means faster training and more efficient use. The most useful and workable mailing list 
capabilities. Sort by post code then merge any individual information from a mailing list into text. Powerful sorting facilities. Sort clients by income and then print out a list in order of income with telephone numbers. Sort alpabetically or numerically. Eg. Print up mailing labels for only NSW customers from an all states list and have them sorted by post code. Note: These facilities are built in. 

They are not expensive add-ons. 
Boilerplating. The user can create entire documents by specifying the numbers of pertinent paragraphs on a master 'boiler plate' file and printing them in any order. Advanced printing features. Includes the ability to print in two columns and to print multiple documents. Forms generation facilities. Create a template that 'looks like' your invoice. Spellbinder will show you where to fill in the blanks - then print just the information on your pre-printed stationery. 
Ease of use. The three interactive levels of help are fully customizable so they are right for YOUR system. You can even view other documents on your disk without disturbing your current text. 
Arithmetical facilities are built in. Total your invoices, prices or statements automatically. Full 16 digit precision with up to 15 decimal places. 
Full support. Software Source is dedicated to the support of this powerful package. A growing library of applications programs is available, from mail list entry to invoice generators. 
Contact Software Source for further details and the name of your nearest dealer. Come and find out what real wordprocessing is all about. 

Exclusive Australasian distributor. 
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Acoustic couplers 
Electro-Med, an Australian but will be fitted with the 

Company, has a new range of answer/originate function and a 

options available for the 23 -way flat ribbon interface 
cable, terminated by both a male 
and female connector, as standard 
features. 

The new 700 series answer/ 
originate model is now available 
for only $249 (plus tax, if appli- 
cable) which is a saving of around 
$100 over previous models, 
according to Electro-Med. 

For further information contact 
Electro -Medical Engineering 
Pty Ltd, 69 Sutherland Rd, 
Armadale Vic. 3143. (03) 
509-5844. 

Sendata 700 series of 
acoustic couplers. 

This will make them com- 

patible with many of the new 

personal computers, including 
the IBM PC. 

Acoustic couplers provide per- 
sonal computers with the facility 
to access the data base of large 
information systems. 

The new models of Sendata 
acoustic couplers will still be 

known as the 700 series 300 BPS, 

More Sinclair ZX add-ons 
The Sinclair ZX80 and ZX81 are claimed to be the world's 

largest selling computers. 
Vendale has been part of this EPROM burner and is priced at 

Sinclair ZX growth by supplying $69.95. 

hardware to the market and has With the ZON X-81 sound 

now released a series of new generator you can create some 

products designed to further amazing effects with the Sinclair 

upgrade the ZXs. ZX80 and ZX81. It is a completely 

The 16K RAM pack has been self-contained sound unit and 

designed to overcome the just plugs into the computer. 

'wobbling' problem associated Standard 16K ROM packs and 

with many other packs and has printers can be plugged into 

expansion pins for the attachment the ZON X-81 without affecting 

of the X -ROM card. It has a normal operation. It is priced 

200 ns access time and is priced at $69.50. 

at $69.50. All these products are available 

The X -ROM card has several from Vendale Pty Ltd, P.O. 

built-in features such as autostart Box 456, Glen Waverley Vic. 

ROM, printer interface and 3150. 

Computer access to information 
Paris Radio Electronics is 
now providing a Dial -up 
Information Service for 
users of 6800, 6809 and 
68000 computer systems. 

This service can be accessed by 

a 300 baud modem link between 
5.30 pm and 9.30 am week days, 
24 hours on weekends and public 
holidays. 

Initially, the service will include 
a complete listing of hardware 

Light pen for Vic -20 
A light pen for the Vic -20 comp 
by Ozi Soft. 

The light pen comes complete 
with operating instructions and 
a demonstration cassette, retail- 
ing for $39.95. 

An expansion board, also 
available from Ozi Soft, has three 
switch selectable slots allowing 
the user to switch between extra 
memory, utilities and games. 

The switch can be on or off in 

any combination and there is an 
on -board reset switch so the new 
cartridge can be initialised with- 
out switching the computer off 

and software available, with a 

bulletin board in the works. 
The service is running on an 

SWTPC 6809 multi-user system 
running a Uniflex operating 
system. 

To log on to the service dial 
(02)344-9111 and type'infocentre'. 

Paris Radio Electronics is 

situated at 161 Bunnerong 
Rd, Kingsford NSW 2032. 
(02)344-9111. 

uter has now been released 

then on again. 
The board is double sided, 

plated through and sprayed with 
a protective resin. High quality 
connectors and switches are used. 

Designed and manufactured in 

Australia, it is distributed by Ozi 
Soft through The Computer 
Spot, Shop C4 MLC Centre, 
Martin Place, Sydney NSW. 
(02)235-2971. It is also available 
through your local Vic -20 dealer 
for $59.95. 

Columbia and Kaypro computers 

Columbia claim to have the largest repertoire of compatible 

off -the -shelf 16 -bit hardware and software add-ons available. 

They currently list in excess of 

120 readily available packages 
produced by the top names in the 
software business. 

The minimum package includes 
2 x 320K drives, a 128K RAM 
expandable to one megabyte, 
eight expansion slots, a colour 
graphics board, a 16 -colour high 
resolution monitor, DMA con- 
troller, tone generator and hard 
disk interface. 

The standard software includes 
an MPS DOS operating system, 
a CPM 86 operating system, 
BASIC language, asynchronous 
communications, Columbia tutor, 
fast graph, space commanders, 
diagnosis, dumb terminal, Perfect 
Writer (w/p package) and Perfect 
Calc (electronic spreadsheet). 
The software alone is valued at 
over $3000. 

The Columbia can be expanded 
up to 20M and with MPM it can 
support up to eight terminals. 

The Kaypro 11 microcomputer 
is for the small business user. It 
comes with a robust, portable 
carrying case and large standard 
24 x 80 screen. 

New packages that have joined 
the Kaypro 11 standard issue of 
CP/M, SBASIC and Profitplan 
are: Perfect Writer, a powerful 
word processor; Perfect Calc, the 
most sophisticated spreadsheet 
available; Perfect Speller, a fast 
50 000 word dictionary; Perfect 
Filer, a small data base that 
links up with Perfect Calc and 
Perfect Writer. 

The Australian distributor for 

the Columbia and the Kaypro is 

the President Computer Group, 
an Australian group of companies 
that have been in business 
equipment for over a decade. The 
President Group supports over 
140 dealers and can be contacted 
at 100 George St, Hornsby 
NSW 2077. (02)476-2700. 
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Medfly can tax your mind, 
mind your tax, and let you 

play in space. 
The Medfly home computer is Games and Adventure Games, 

compatible with the largest library of which you can plug straight in to 
software available today. What this your home TV screen. 
opens up to you and your family is Medfly is a thinking machine to 
simply amazing. expand young minds; a working 

For your children - education machine for home or business 
packages on Algebra, Spelling, accounting; a games machine for 
Mathematics, Vocabulary - family fun. And above all, Medfly is a 
making your Medfly virtually a home value machine, with quality 
coach or tutor electronics by Siemens and with 

For personal and business use - more features, capabilities and add - 
you get access to Time on potential than many costlier 
Management, Business Systems, microcomputers. 
Accounting Packages and Financial The basic Medfly microcomputer 
Broadsheets. system - alpha/numeric keyboard 

For family entertainment - you'll and processor - is available now for 
be able to share the fun just $1,995 including 
of Action Games, Strategy A4 EDd=FLY sales tax. 

putting the value buzz into home computing 

VICTORIA: 
Medfly Basis (Vic.) Pty. Ltd. 43 Atherton Rd. OAKLEIGH, VIC. 3166 PH: 569 0169. 

0 
ALL OTHER STATES .a.c Vi913-2232 

2/190 George Street, PARRAMATTA. PH: (02) 689 2599 



NI 

mtMic - t, 

C L A 

"1r 

Not all great Clarets 
Come from Bor e aux. 

. 
t .,,, 

is 

+ r 

t 
h 

... 

111_ y 

rl 

T_ APIERI 

411111,.. 

-.911L Jiip 

.r 

Nib 

r 

f 

G . 1 rr 

- 

Claret is the name which the English gave to the elegant, delicate reds of 

Bordeaux. These clarets were the product of the sun, the earth, Merlot, 

Cabernet Sauvignon and Malec grape varieties and Freilch wine making skill. 

We took the same sun, earth and grapes, plus Australian wine making 
skill and produced an indescribably delicate and complex Claret which we think 
is just as worthy of the name. 

Indeed the only real difference between McWilliam's Claret and a com- 
parable French Bordeaux is the price. Vive la différence. m c w I «i A m's 

AB 1984/82, MC 1206 



Machine language 
graphic driver for 

the ETI.640/ 1-685 
Developing this software may have caused the authors to tear out 

their hair in frustration but it means that now you can 

do something really useful with your computer. This graphic 

package is designed to make interfacing as easy as possible, 

be extendable, fast and give you all the features of the 

current popular computers and more. 

G.H. Secomb J.F. Adamthwaite 

BEING 2650 OWNER/DRIVER enthusiasts - a strange group who, if not locked 
up, dwell in caves and mumble strange 
incantations such as "Z80, BAH, HUMBUG" - we have often looked longingly through 
the doors of Tandy stores (provided nobody is 
looking) thinking ".. . if only I could draw 
some pictures ...". Go on, admit it, you have, 
haven't you. 

We were amazed that Tandy, after all their 
big -buck market research, put a Z80 in the 
Model I, guaranteeing that it would die, as 
history shows it did. 

(The views of the contributor are not 
necessarily those of the magazine.) Actually, 
this is a back -handed way of saying that 
Tandy had their act together before anybody 
else knew what an act was. 

This is the story of our mental meander- 
ings while attempting to improve on the 
opposition. 

The first part is a summary of how it could 
have been done, closely followed by the only 
way we could manage to do it. The details of 
software interfacing, source listing and a 
sample driver program hang on the end. 

Pseudo high-level language representations 
of the functions are provided as food for 
thought for owners of'other' CPUs. 

There are no real secrets here; it just seems 
that those who know aren't telling, and those 
who are telling, don't know. (Beware, this 
could include the authors.) 

The noteworthy thing about this package 
is that it has most of the popular features 
collected together to form one program with 
an integrated, extendable, hierarchical, 
executive core. (We are deeply into 
buzz -words.) 

Hardware review 
A survey of hardware display techniques 
showed two distinct approaches to be in 
common use. 

Vector scan which uses direct display 
beam deflection, rather like that of a normal 
cathode ray oscilloscope, to create the picture 
on the screen. This method can be seen 
in arcade games such as 'Tank Battle 
Commander'. 

Raster scan where the entire picture 
content is written once into a memory buffer, 
after which the buffer is sequentially scanned 
by simple hardware to display the contents. 

A feasibility study into vector scanning 
showed that it made very high resolution 
and smooth angled lines possible. However it 
required a lot of very fast, dedicated hard- 
ware to achieve this and the display had to be 

capable of running itself with only minimal 
CPU support, usually DMA. 

Raster scanning seemed to hold more 
promise for microcomputers as the simpler 
display hardware takes care of itself, leaving 
the CPU free to calculate the required 
updates for the next scene. If anybody can, 
raster scan. Rah -don. Smoker scoff. 

Raster scan 
Raster scan can be subdivided into two main 
categories: 
1. Character cell type where the successive 
bytes of screen memory are subjected to 
an encoding process such as a character 
generator ROM, or a programmable character 
generator RAM block as found in the 
ETI-681 PCG VDU or the MicroBee. 
2. Bit -mapped type where each bit of each 
byte of screen memory corresponds to a fixed 
screen pixel location. If a given bit in 
memory is set to a logic 1 the associated 
screen pixel is turned on, or lit. 

The PCG RAM method has the advantage 
of higher image detail, or resolution, for a 
given screen memory size. This reduces the 
amount 'stolen' from the CPU addressing 
range. However, you don't get something 
for nothing. 

This method requires complicated software 
to manage the PCG RAM resources. You 
must be prepared to manipulate shape tables 
and return currently unused PCG space to a 
'free -list' etc. 

A common error message on the MicroBee 
seems to be'PCG overflow'. Dreary. 

The bit -mapped approach has the advantage 
of increased generality and simplicity. A 

new shape to be drawn is directly plotted 
in the screen RAM without any concern for 
PCG translation or space allocation. 

The main disadvantage of a bit -mapped 
VDU is the square -law relationship of screen 
resolution to memory requirements. 

This limitation has been overcome by 

the new IEEE -696 S100 standard, although 
very few manufacturers have as yet taken 
advantage of the extended addressing cap- 
ability in the design of new system boards. 
(Applied Technology seem to be the only 
local exception.) 

It seems that if you want high display 
resolution you must be prepared to pay for 
it in the form of memory space, software 
complexity, money (in the form of a separate 
display processor) or all three. 

When the current system was being put 
together memory mapped VDU boards weré 
not common. The availability of the ETI-640 
board with its relatively low price determined 
the choice of the hardware. We were broke. 

Compared to the standard of the day, the 
TRS-80 Model 1, the ETI-640 was superior in 
text character formation, vertical graphic 
coordinate addressing range and 'squareness' 
of the chunky graphic block shape. Did you 
ever notice how tall and skinny things look 
on a TRS-80? 

The early version of the ETI-640 did 
require a little 'massaging' to get it to stand 
still but these problems have been overcome, 
resulting in a sturdy little work -horse VDU. 

In the future we predict that LSI-based 
VDUs, such as the MW6545 or the Technitron 
Próvidá', will give it some competition. 

The advent of Ron Koenig's excellent 
ETI-685 2650 CPU board, with extended 
addressing and capable of running at 2 MHz, 
was the last item we needed to get us going. 

Let's face it, how many of you have really 
done something useful with your computer? 
Not many I'll bet! Everyone starts out think- 
ing that they might control the garage door 
first, closely followed by controlling the rest 
of the world. Most of us can count the number 
of such successfully completed projects on 

the fingers of our left foot. 
Anyway, computer tinkering is still just 

bashing your head against a wall, with the 
latest boards forming a pretty veneer that 
merely looks soft. 

ETI June 1983 - 35 



Software review 
Having decided on raster scan, in the form of 
the ETI-640, several approaches to software 
implementation were investigated. 
1. Character oriented graphics sequent- 
ially sends the elements of the scene to the 
normal character outputting routine as 
bytes to be stored in consecutive screen 
locations. 
2. Sprite graphics is a development of the - 
above. A group of bytes (sprite), which make 
up a pre -defined image object, are 'block 
moved' to the desired screen location. An 
example is to be found in the new Texas 
Instruments personal computer. 
3. Line and point oriented graphics where 
all image items are constructed of points, 
lines and arcs. 

Character oriented graphics, using the 
same outputting routine as the text driver, 
were found to be slow for normal text and 
complicated. This is due to the necessity of 
testing several 'mode' flags before actually 
writing the character to the screen. They 
also lack flexibility in screen positioning 
as movement is only possible by whole 
character cell positions, using cursor control 
codes. Their main use is for writing large 
text characters on the screen. An example is 
the PET Commodore computer. 

Sprites seem to be the most commonly used 
method, making up the bulk of arcade games 
such as Space Invaders ,or Galaxian, where 
one 'master sprite' image can be copied to the 
screen at many locations, simplifying the 
CPU's task considerably. Sprites have the 
advantage of speed (important on a micro- 
computer) but do require pre -definition of 
each sprite image, making smooth size or 
orientation changes tricky. 

Note - the master image is the final 
image of the object. The only manipulation 
possible without special hardware (such as 
the new TI or NEC LSI devices) or a lot of 
brain -strain, is vertical or horizontal move- 
ment (coordinate translation). This amounts 
to moving cardboard cut-outs around, when 
you think about it. 

The lack of colour or grey -scale (variable 
intensity) attributes on the ETI-640 seemed 
to make sprite methods suitable for only 
the most trivial applications, as it would be 
hard to separate foreground and background 
images, a feature performed well by the 
TI device. 

Note, a sprite can be made up of lines but, 
as the diagram below shows, it is tricky to 
draw a straight line with sprites." 

'This leaves us with line -oriented techniques 
as being the most easily implemented on the 
ETI-640, while still being useful for more 
than just basic tasks. 

CAD/CAM graphics package 
The application we were most interested in 
when this project was started was computer - 
aided design and manufacturing (CAD/CAM) 
(we big -note a lot), and we saw the current 
task as being good trainer wheels for the real 
thing. 

Most technical or business use involves 
display of graphs or representation of real - 
world objects, which must be viewable at will 
from any angle or distance. 

To achieve spontanaeity in size, orienta- 
tion, distance and perspective, the image 
must be 'computed' from a set of coordinates 
which represent the object, rather than 
selecting the 'nearest fit' pre -defined image 
already in memory. 

Note - the master info is not the image, 
but a set of parameters from which the current 
screen image is derived by mathematical 
(mostly trigonometric) manipulation. 

An 'all -singing, all -dancing' graphics 
package suitable for CAD/CAM work, or 
producing something like 'Tron', requires 
many different program functions, the least 
complex of which is the final drawing of the 
image. It would run something like this - 

First, the master object parameters such as 
dimensions, material, colour and reflectivity 
(e.g: glossy chrome) are fed into the 
computer. This is generally done by hand 
from a keyboard, joystick or light -pen. This 
'front-end' data acquisition program must be 
able to save these parameters to disc for later 
recovery, as any but the simplest objects take 
a long time to define. More complex shapes 
must be defineable as groups of the simpler 
shapes, in order to save finger -work. 

The current viewing position must also be 
fed in, as the final image is obviously 
dependant on the position the computer 
thinks you are viewing the objects from. 

The viewing position coordinates and 
object parameters are then manipulated by 
a 3D transformation program module to 
determine the apparent position and size 
of the objects. 

The manipulations performed are typically 
rotation, scaling and translation. Perspective, 
if desired, can be done as well. The numeric 
results, if plotted at this stage, would result 
in a 'wire -frame' image, much like the intro 
to the ABC show, 'Towards 2000'. 

The results of the 3D transformation are 
then examined for hidden lines, and surfaces 
are shaded according to material 'colour' and 
the computer 'light source' position. This 
process gives the image a 'solid' look. The 
image is now in the form of two dimensional 
coordinates and pixel intensities. 

As most of us only have eyes in the front of 
our heads, (politicians excepted, apparently) 
we can only see that portion of a scene which 

happens to be in front of us. Similarly, only 
those objects within a certain computed 
viewing angle should be represented on the 
screen. Objects 'in front' of the screen, either 
side of it or more than a certain distance 
away should not be plotted or realism will 
be lost. 

The image coordinates are examined to 
determine whether they lie outside the 
current 'viewing window'. If so, they are 
'clipped', rather like cropping a photograph 
with a pair of scissors, the process being done 
mathematically ín this case. Note that the 
viewing window does not have to be the same 
size as the screen. Quite often it is smaller, to 
allow space to be reserved on the screen for 
text or other picture segments. 

The clipped 2D results, still in coordinate 
form, are then converted to whatever form is 
needed by the final display hardware such as 
a VDU or plotter. 

The full CAD/CAM package as shown 
involves several man-years of hardware and 
software development and is unfortunately 
out of our range as part-time tinkerers. 
Besides, if we had done all that, we would be 
out there selling it, wouldn't we? Certainly 
not telling you lot how to do it. 

Another constraint is that not everybody 
wants a CAD/CAM package, and it would be 
too slow on a microcomputer (all that 
trigonometry) for real-time applications 
such as games and animation. 
This program 
The software package presented here is 
intended to provide the user with the graphic 
functions available on most of the currently 
popular personal computers, plus a few 
functions we have not yet seen on other 
devices. 

A coordinate system with the origin (X=0, 
Y=0) at the bottom -left corner was chosen 
because our brain seems to work better that 
way. Don't you just hate upside-down 
coordinates? 

A strict CAD style implementation would 
limit the functions allowable to points and 
lines only, with no pre -defined shapes 
allowed. In practice however, some common 
shapes, such as squares and circles, need to 
be drawn quite often, so these tricks were 
included for user convenience and speed. 

A feature not commonly found, but com- 
monly desired, is to be able to invert the state 
of a screen pixel directly, without the need to 
test it first, then conditionally set or clear 
it; a slow and cumbersome process if done 
in BASIC. 

This feature allows an object to be drawn 
and erased by two identical inversion processes 
without destroying the background, allowing 
cross -hairs and the like to be moved quite 
simply, regardless of prior screen content. 
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This would normally wipe out everything in 

the moving object's path, requiring a re -draw 
of the background to restore it. 

In this implementation there are four 
operations that can be performed on a pixel: 

1. SET 
2. CLEAR 
3. INVERT 

4. TEST 

Turn it on. 
Turn it off. 
Make ít whatever it 
wasn't. 
Test the pixel's current 
state, returning a zero result 
if the pixel is clear, or a 
non -zero result if it is set. 

It was felt that for the package to be easy to 

use, its instruction set must be regular and 
consistent (buzz -word is orthogonal). It must 
allow all possible pixel modes to be employed 
for any of the higher -order functions. The 
only exception to this is the TEST operation, 
which does not have a simple parallel in 

the higher order functions. As suitable 
variants of the TEST function are dreamed 
up, they could be included in the package 
fairly painlessly. 

The functions are grouped in fours, start- 
ing at zero, to reduce the need to keep a 

reference sheet handy while programming. 

Features provided 
General screen operations 

00. SET WINDOW 
Flood a rectangular area with Is. 

01. CLEAR WINDOW 
Clear a rectangular area with Os. 

02. INVERT WINDOW 
Reverse the state of all pixels ín the area. 

03. PROTECT SCREEN 
Protect from scrolling and clear entire 
screen. 

Single pixel operations 
04. SET POINT 

Turn it on. 
05. CLEAR POINT 

Turn it off. 
06. INVERT POINT 

Go on, take a guess. 
07. TEST POINT 

Test pixel state and set a flag accordingly. 

Line operations 
08. SET LINE 

Draw a line between two end -points. 
09. CLEAR LINE 

Erase the line. 
10. INVERT LINE 

Reverse every pixel encountered on 
the line. 

11. - 
Not used. 

Rectangle operations 
12. SET RECTANGLE 

Draw a rectangle. 
13. CLR. RECTANGLE 

Erase it. 
14. INV. RECTANGLE 

Reverse every pixel around the 
perimeter. 

15. - 
Not used. 

Ellipse operations 
16. SET ELLIPSE 

Draw an ellipse of variable height 
and width. 

17. CLEAR ELLIPSE 
Erase it. 

18. INVERT ELLIPSE 
Reverse every pixel on the circumference. 

19. - 
Not used. 

HOW THEY WORK 

Window function 
The purpose of operations 0, 1 and 2 are 
to allow large or small areas of the screen to 
be manipulated quickly. They can initialise 
windows amongst text for subsequent scrib- 
bling in, such as a chess -board background, 
or be used to draw simple shapes. The 
algorithm employed is quite simple, as 
follows: 

+ WINDOW FUNCTION 
w Inout aárameters required are (X1,Y1) 

and (X2,Y2) 
IF X2 ) X1 THEN XINCREMENT = +1. 

IF X2 = XI THEN %INCREMENT = 0. 

IF X2 < X1 THEN %INCREMENT = -1. 

IF V2 ) V1 THEN VINCREMENT = +1. 

IF Y2 = V1 THEN VINCREMENT = 0. 

IF Y2 < V1 THEN VINCREMENT = -1. 

FOR X = XI TO X2 STEP XINCREMENT 

FOR Y = YI TO Y2 STEP YINCREIENT 
PLOT(X,Y) 

NEXT V 
NEXT X 

END. 

Note that the input arguments (X1,Y1) 
and (X2,Y2) are used to specify the diagonally 
opposite corners of the area to be manipu- 
lated. They can be specified in any order, 
with the same results; it just draws in a 

different direction. 

e.g: (X1,Y1)(X2,Y2) 
(X1,Y2) (X2,Y1) 
(X2,Y1) (X1,Y2) 
(X2,Y2)(X1,Y1) are all equivalent. 

The term PLOT in the algorithm refers 
to any of the three pixel operations: SET, 
CLEAR, INVERT. 

Function 3 was initially intended only to 

reserve á number of screen lines for graphic 
use, by protecting them from scrolling. 
However, a lot of text drivers for the ETI-640 
do not include a text mode FORM FEED 
function, so this feature was included for 

speed, as it is faster than the CLEAR 

A 

v 

X COORDÍNATE 

WINDOW function or the printing of multiple 
line -feeds. It can be easily removed if desired. 

The only parameter passed to this function 
is the number of lines to be protected. The 
number should be in the range of 0 to 15 

(decimal) if you are using a BINBUG monitor 
or something similar. 

Single point functions 
Functions 4, 5, 6 and 7 are the single pixel 
operatiohs. As previously outlined, any . 

screen point can be SET, CLEARed, 
INVERTed or TESTed. The TEST function 
returns a value of HEX'FF' (decimal 2551 if 
the point was on, or a value of 00 if the point 
was off. 

Any coordinates can be specified in the 
range of 0 to 255 with complete safety, when 
calling these functions. Any points outside 
the screen addressing range (i.e: if X is 

greater than 127 or if Y is greater than 63) 
will give a null result. The points are simply 
not plotted. The pixel TEST function will 
return a value of 0 in such a case. 

These single point operations form the 
foundation of all the higher order functions, 
being called as necessary to plot lines, 
circles etc. 

The single point functions share a common 
subroutine 'CONVRT' which converts the 
single -byte horizontal (X) and vertical (Y) 

screen coordinates into a VDU memory 
address pointer and a 'bit within byte' mask 
value. 

, The CONVRT subroutine is essentially 
the 'bit -twiddling' operation which dedicates 
the program to the ETI-640. Assuming similar 
screen resolution, any memory mapped VDU 

could be driven by this program merely by 

changing this subroutine to match the 
coordinate addressing scheme of your VDU. 

One very important feature included in 

CONVRT is a test to determine whether the 
current screen byte about to be plotted is 

currently storing an ASCII character. If this 
is the case the screen byte is cleared to a 00 
value and the byte's graphic attribute bit is 

set ON. This is necessary to avoid having the 
remaining bits of the original ASCII character 
showing up as gibberish when the new point. 

is plotted. See the diagram below for the bit 
translation details of the ETI-640. 

The CONVRT subroutine ís ideally suited 

to hardware implementation, with the 
potential for useful (spelled H -U -G -E) speed 
improvements. 
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Bit translation details of the ETI-640. 
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ALL. OTHER BITS CLEARED 
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WORLD'S MOST POPULAR SCANNER! 
NEW JJ.LeSX-200 
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Now with optional 32 memories! 
SPECIFICATIONS 

Type: FM & AM 
Frequency Range: a) 26-57.995 MHz Space 5 kHz 

b) 58-88 MHz Space 12.5 kHz 
c) 108-180 MHz Space 5 kHz 
d) 380-514 MHz Space 12.5 kHz 

Sensitivity: FM a) 26-180 MHz 0.44V S/N 12 dB 
b)380-514 MHz 1.00V S/N 12 dB 

AM a) 26-180 MHz 1.01.V SIN 12 dB 
b)380-514 MHz 2 0µV S/N 12 dB 

Selectivity: FM More than 60 dB at -25 kHz 
AM More than 60 dB at -25 kHz 

Dimensions: 210 (W) x 75(H)x235(D)mm 
8% (W)x3%(H)x9a(0)in. 

Weight: 2.8 kg 
Clock Error: Within 10 sec./month 
Memory Channel: 16 Channels 
Scan Rate: Fast, 8 Channels/sec.; Slow, 4 Channels/sec. 
Seek Rate: Fast, 10 Channels/sec.; Slow, 5 Channels/sec. 
Scan Delay Time: 0 or 4 sec. 
Audio Output: 2 Watts 
Ant Impedance: 50-75 ohms Whip or External Antenna with LO/DX 

Control (20 dB ATT.) 
Freq. Stability: 26-180 MHz within 300 Hz, 380-514 MHz within 1 KHz 

Also: NIRECOME FS -10 SERIES 10CH POCKET SCANNER 
Crystal controlled the FS -10 is available in both VHF high and VHF low band versions. Using a unique dual transistor low noise cascade RF amplifier Nirecom have provided the FS -10 with an amazingly high sensitivity. Rechargeable batteries and charger are supplied as standard and a range of accessories is available. 

E1flTFO11IC5 
Retail Diviawn of FMONA ELECTRONICS P/L 
649 George Street, Sydney, NSW 2000 Phone: (02) 211.0531 

CORRESPONDENCE 8, MAIL ORDERS: 
Box K21, Haymarket, NSW 2000 

WRITE, PHONE OR CALL IN 

Introducing the first complete single board computer for the S100 bus ... 

SBC100 MASTER PROCESSOR 
Provides all resources necessary for stand-alone CP/M operation, yet allows expansion into multi -processor and hard disk systems. 

,.L 

Features: 
2-80A 4MHz 
Two serial ports (Z-80 DART-SIO optional) 
Two parallel ports (Z -80A PIO) 
NEC 765 floppy disc controller supports 4, 203 mm drives 
double sided, double density. 
64K RAM (no wait states) 
2732 4K EPROM supplied with system executive, may be 
switched out under software control. 
Intelligent Winchester interface (optional). 
IEEE 696 S100 standard interface. 
Software programmable baud rates. 
Time -of -day clock. 
Will operate stand-alone. 
Expandable into multi-user and hard disk systems. 
4 -layer PCB, all IC's socketted, high quality construction. 

microfrinr 75 Grand Boulevard, Montmorency, 3094, 
Victoria, Australia. 
Postal: PO Box 158, Hurstbridge, 3099, 
Victoria, Australia. 
Phone: (03) 439 5257 bortMcord 

uClcome nere 

- 11 9 
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NOW AVAILABLE: 

System 1000 professional single user system 
and 
System 8000 multi-user, multi -processing 
system operating under TURBODOS; both based 
on the SBC100 

We also stock VDUs, printers, and a large range of 
CP/M software. 

We can provide individual boards, metalwork, single user 
systems, or complete multi -processor machines. Write for a full catalogue (enclose $1) and be put on our mailing list. Mail orders are welcome. Prices and specifications subject to change without notice. 
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11111111 Australian Designed and Manufáctured 
S100 PRODUCTS 

S100 Floppy Disc Controller S100 CPU Card 
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AND EXPERIENCE 
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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 W D1795 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 W D1691 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 insert wait states until the W01795 is ready to pass or receive the next 

byte of data. 
When used with rase80 CPU card the rasefdc card Is available with full software 

support in the form of an eprom that is designed to Interface with the rase80 monitor 

for console message passing. As well as the double density raw bios on the eprom 

there is a full disk diagnostic routine that permits the following operations to be 

carried out: 
1. Head seek testing. 
2. Sequential sector write/read testing with random data. 
3. Read testing for CRC and seek errors. 
4. Random sector write/read testing with random data. 
5. Multi drive random write/read testing. 
6. Disk formatting (any type of disk). 
During implementation of the above tests, any errors that may occur are fully reported 

back to the console for operator action. 
When using either CP/M or MP/M the rasefdc and rase80 CPU card are fully 

supported with boot. bios and xbios routines that will ensure a very smooth transition 

into the use of the above systems. Under normal circumstances the board operates 

within a polled environment, however when using interrupt based disk operating 

systems there are provisions for jumpering the necessary interrupt onto the S100 

bus. 

Bare Board $150.00 & tax 
Kit Price $345.00 & tax 
Assembled & tested $372.00 & tax 
Manual Available Separately for $12 inc. Postage 

.6y,.-s 
wia: tkl.ltfl 
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GENERAL DESCRIPTION: 
* 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 one 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 full 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 

What's Coming 
* 256K Dynamic Ram Card (S100) 
* Intelligent Video Card (S100) 
* Versatile I/O Card (S100) 
* Hard Disc Controller 

"Magnetic Media Experts" 

The Mitsubishi range of disc drives 

M2896-63 
Sllmline 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. 

S495 + tax. Box 8 Power supply to suit S95 + tax 

M2894 
Standard size 8' drive. Double sides, double density, 3ms track to track access, 77 

track/side, 10. bit soft error rate. 
5495 + tax. Box & power supply 595 + tax 
M4854 
Slimline 514' disk drive, Double sides, double density, 96 track/inch, 9621 bits/inch, 

1.6 mbytes unformatted, 3ms track to track access. 77 track/side. 
5395 + tax. Box & power supply 565 + tax 
M4853 
Slimline 51.' disk drive, Double sides, double density, 1 mybyte unformatted. 3ms 

track to track, 80 track/side, 5922 bits/inch. steel band drive system. 

5375 + tax. Box 8 power supply 565 + tax 

Available from: 

Ritronics Wholesale P . Ltd. Pty 
48-50 A'Beckett St. Melbourne 3000 (03) 347 9251 

425 High St. Northcote Vic. (03) 489 7099 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 

i 

We stock a very comprehensive range of diskettes 

Verbatim Discs 
51/4"SOFT SECTORED 
-S- side double density 530.00/10 
-D- side double density 547.50/10 

8" SOFT SECTORED 
-S- side single density 532.00/10 
-D- side double density 549.00/10 
Please write or call for full floppy disc price list. 

Well Known Brand 

12 month data guarantee 

51/4 SS. DD. 4`ti cata 

for only $29.00 for 10 .\c" 4O ásá 

plus tax¿oFgo4 
áa4 4i 
// 



CPU 
WRITE 
DATA 

)(WRITE 

CPU 
WRITE 
DATA 

C 

S VDU ADDR 
SWITCH 

1 I 
OCTAL 
BUFFER 

OCTAL 
LATCH 
74LS 
373 

OCTAL 
LATCH 
74LS 
373 

8ILS95 

4 

vWRITE 

ERROR/OK 

+5 V 0 

028 

G2A 

G1 

74LS138 

For anyone serious (silly?) enough about 
fast plotting, the diagram above shows one 
way this might be done. Note the use of the 
'OR' gate to check for out -of -range coordinates 
and produce a'safé bit mask value in case 
of error. 

The obvious extension to this idea is to 
directly manipulate the VDU memory with 
the hardware, via DMA. (Die-hard's Madness 
Accelerator). 

Line operations 
Developing this function caused a consider- 
able amount of hair to reach escape velocity. 
The requirements it had to fulfill were fairly 
stringent if it was to be usable with the rest 
of the package. 
1. No point in a line could be plotted more 
than once, or disruption of the INVERT LINE 
function would result, as two inversions of a 
pixel would leave it unchanged. 
2. The steps in a gently sloping line must 
be evenly spaced, with equal distances to 
the first step points from each end of the line 
(see diagram). 
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If this requirement is met, the true line 
will pass through the middle of each line 
segment. 

3. The points plotted on a line must always 
be adjacent, with no gaps, regardless of the 
slope of the line. This required the use of two 
separate loops, one for plotting lines equal 
to or less than 45 degrees, the other for lines 
steeper than 45 degrees. 

Perusal of -computer literature turned up 
the book 'Principles of Inter -active Computer 
Graphics', a very informative little tome, 
even though it is written in High-Browsian. 
The authors are William M. Newman and 
Robert F. Sproull, if you are interested. 
Recommended reading. 

In this book, chapter 2, page 25, the outline 
of a line drawing routine devised by J.E. 
Bresenham is given, written in the Pascal 
language. 

This method has the advantage, for our 
purposes, of being able to work in integer 
quantities and does not require multiplica- 
tion or division, making it very fast indeed. 
The Bresenham algorithm always steps one 
or both of the coordinates by an increment of 
plus or minus one, thereby solving our 
INVERT LINE function problem. 

Much hair pulling at the keyboard later, 
we spotted an explanation of how it worked. 
This was indeed fortunate, as we didn't have 
a clue. The answer was in an article titled 
'The Variable Duty -Cycle Algorithm' in 
Byte magazine, October 1981, page 311. The 
article described a new general class of 
algorithm with the highest fog index of any- 
thing we have ever seen. It seemed that the 
Bresenham algorithm was just one variant 
of this class. It took many re -reads before a 
faint glimmer of understanding dawned. 

The V DC algorithm is a loop structure which 
conditionally performs an event once per 
loop cycle, depending on the ratio (duty 
cycle) of the control parameters. In our 
case, the condition -dependent event is a 
single step up or sideways, and the control 
parameters are the horizontal and vertical 
components of the line length, DELTA X and 
DELTA Y. The relative magnitude of these 
two values determine the ratio of steps -up to 
steps -sideways. 

More effort later (you see, we really aren't 
all that smart) the VDC algorithm was 
bashed into its final shape as shown opposite. 

The first statement in each line loop plots 
the intermediate point; the second statement 
tests to see if the end of the line has been 
reached yet. If so, the line is finished and 
the loop is exited. 

The third statement of each line loop 
unconditionally steps the independent 
coordinate on by plus or minus one, then the 
value of RUNCOUNT is updated and tested 
to see if the dependant coordinate needs to be 
stepped. If not, a branch is taken back to the 
start of the loop to plot the next point at the 
same level. 

If stepping is required, the dependant 
coordinate is incremented by plus or minus 
One, depending on the direction of line slope. 
The value of RUNCOUNT is updated to 
reflect the fact that a step was taken, 
followed by a branch back to the start of the 
loop to plot the next point at the new level. 

The function of the ENDLINE portion of 
the algorithm is to swap the end coordinates 
(X2,Y2) of the now completed line into the start coordinate variables to create the 
'Microsoft-ish' end -to -end line plotting 
feature of: 

DRAW TO (NEWX2,NEWY2) 
This nearly doubles the speed of line draw- 

ing when being driven from a BASIC program. 
The feature can be over -ridden by simply 
specifying new starting coordinates if the 
lines are not to have joining end -points. 

This routine was written using 8 -bit arith- 
metic which limits the maximum specifiable 
coordinate values for any X or Y to 127. This 
choice was made in the interests of speed, a 
decision which has paid off. Line plotting is 
very fast. If a VDU with a greater coordinate 
addressing range than the ETI-640 is used 
then the use of 16 -bit arithmetic will become 
mandatory. Otherwise the line plotting 
algorithm is extendable to any desired 
coordinate system. 
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« VARIABLE DUTY -CYCLE LINE PLOTTING ALGORITHM 

* Input Parameters are- <XI.Y1) Line start coords 

« (X2.Y2) Line end coords 

LINE LET RUNCOUNT = 0. 

DELTAX = ABS(X2-XI) 

IF X2 ) X1 THEN XINCREMENT +1. 

IF X2 = X1 -THEN XINCREMENT 0. 

IF X2 < XI THEN XINCREMENT -1. 

DELTAY = ABS(Y2-Y1) 

IF Y2 ) V1 THEN 
IF Y2 = V1. THEN 
IF Y2 < V1 THEN 

LET XPLOT = X1 

LET YPLOT = V1 

VINCREMENT +1. 

VINCREMENT 0. 

VINCREMENT -1. 

IF DELTAY ) DELTAX THEN DO LOOP2 
ELSE DO LOOPI 

* Line loop 1 is Used for lines equal to or less than 45 des. 

LOOP1 PLOT(XPLOT.YPLOT) 
IF XPLOT = X2 THEN GOTO ENDLINE 

* Line 
LOOP2 

XPLOT XPLOT + XINCREMENT 
RUNCOUNT = RUNCOUNT + DELTAY 

IF RUNCOUNT < DELTA% - RUNCOUNT THEN GOTO LOOP1 

VPLOT = YPLOT + VINCREMENT 
LET RUNCOUNT = RUNCOUNT - DELTAX 
GOTO LOOP1 

%OOP 1 Is Used for lines steeper than 45 degrees. 
PLOT(XPLOT,YPLOT) 
IF YPLOT = Y2 THEN GOTO ENDLINE 

VPLOT = YPLOT + VINCREMENT 
RUNCOUNT = RUNCOUNT + DELTAX 

IF RUNCOUNT < DELTAY - RUNCOUNT THEN COTO LOOP2 

XPLOT = XPLOT + XINCREMENT 
RUNCOUNT = RUNCOUNT - DELTAY 
GOTO LOOP2 

* End of line, swap end coords into start variables 

* to create "DRAW TO (X2,V2)" function. 

ENDLINE LET X1 = X2 
LET Y1 = V2 
RETURN 

to be concluded next month. 

Bright Star 36years in the 
Crystalsm 

business In 
Ph (03) 546-5076 Telex AA36004 

Manufacturers of 

PIEZO ELECTRIC CRYSTALS 
Contractors to Federal and State 
Government Departments. 

REPRESENTATIVES: 
NSW: Master Communications, 
27 Woodville Rd., Granville N.S.W. 
(02) 682 5044. 
SA: R.W. Electronics, 51 Woodville Ave., 

Riddleton S.A. (08) 464 571. 

PO Box 42. Springvale. i 

AND STILL ON TOP 
OLD: Fred Hoe & Sons P/L, 246 Evans 
Rd., Salisbury North, Brisbane. 
(07) 277 4311. 

CRYSTAL UNITS 

. Decade Counting Units to 1 Hz. 

. Wide Band Amplifier for your counter, 
1MV sensitivity, band width 
1-250 MHz. 

Send SAE for new catalogue or quote for your requirements. 

For System 80T TRS80THModel I/IIIor,z° o 
and Colóur Computer owners: 

.19oá czi co 
o0 

ONE BIG ISSUE OF MICRO -80 MAGAZINE FREE! ° %SG Otrol 

If you own one of these computers, you should be reading MICRO -80 magazine, 
,,s,/ 

O`' tp9 e Jt 
the magazine not only written by enthusiasts, but actual owners and operators of the SF`r/40 .píá ep oho 

same computers you use. 
,, j 1G ae aG O G 

MICRO -80 understands your needs, is vital reading from cover to cover and `lei o5e NN1 

features six new programs in each issue with full operating instructions. be/ ̀ Gl4 eG ae 
An analysis of each program's structure and operation is included to I/ er l 1 so 

help you improve your own programming capabilities. 51,..9o (9\10 
. be ' 

Instructional articles on programming techniques, hardware gem / O be Go 

improvements and answers to readers' problems are also sj/ a :1 

published each month. G°,> e 
ANOTHER MICRO -80 PLUS . 

Readers can purchase a wide range of software and a as/era 5Je a ,- o ' x,13' 

hardware for their systems at keen pces. 
,w 

° j eeó0 S aró ' e di f , 

DON'T DELAY, ACT TODAY j/ 4oS C,g 4,.et e55' 
G25:1-\_,(,%,05. 

<5.6* 
40.ts 

Either telephone your order on 

Qy 

/ o GO$` a1< p. S e,. 
(08) 211 7244 (4 lines) or send in the coupon sto 
today. L 
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You may have wondered why Jaycar did not (until now) sell home computers. We had many reasons but our main one was that we were not entirely "happy" with any of the units currently on the market. The closest we came to what we thought was a pretty good computer was the Apple. We thought that It was, quite frankly expensive. However it was sold and serviced throughout Australia by a reputable sales network - so there was no need for Jaycarl 
That's why we got so excited when we saw the "Micro Professor Mkll". It is the closest thing that we have seen to be software compatible with the Apple. Yes, we know what you're thinking. It's NOT one of those cheap Talwanese "Apple" copies which Infringe Apples' copyright The Micro Professor Mkil is a completely new and unique design in its own right It just so happens that most of the widely distributed Apple soft- ware will run on this machine. O.K. But why so excited? LOOK AT THE PRICEI Check out the STANDARD FEATURES of this unit Sit down. Think about it and COMPARE what you get with the Micro Professor Mkll as STANDARD that are options on other machinesil 

,. . '-'" .... 

Z0`11PlJTEFi Only 
Micro -Pr 658 ProtOr^' pEi1Spir`on 

11110. 

1.1 0:1 
1 114n IJr S, o 125. 01/ 4v 

1® 
111 0 á . ef 1 pP 6111 111 

PRO -GRADE SOLDER SUCKER 
SEE REVIEW EA DECEMBER 1982 
Our claim. The best solder sucker for its price 
in Australia) - Unique double diaphragm design -0 -ring seal - Spare 0 -rings supplied - Teflon tip - Self-cleaning plunger - One hand operation ONLY - Non slip body - Pro -grade for heavy usage. - 225(1) x 28(d)mm - Spare Teflon tip $1.95 

((( 
TI 

$11.95 

-.40 
4 

Cat. TH1820 

04FN% 

MICRO - 
PROFESSOR II 

OUTSTANDING! 
Low cost colour computer 
with APPLE compatibility 

Cat YC1300 

*Most Apple Soft 11 BASIC programs will 
run on the MPF II. 
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TRANSISTOR ASSISTED 
IGNITION - OPTO OPTION 

We now have the breakerless 
OPTO ignition kit for the populer~ TA I 
This kit uses the genuine MIL -SPEC 
5401 IC as well as the hermetically 
sealed Texas photodiode/transistor 
pair. 
GRAB A KIT FOR ONLY $14.50 
Cat KA1507 

MAGAZIN E 
BINDER 
Keep your precious 
(and expensive) maga- 
zines In order for easy 
reference. Smart blue 
colour with gold lett- 
ering. Heavy gauge and 
richly chromed metal 
fittings. 
LOW IMPORT PRICE 
ONLY $4.95 
4 up $4.50 each 

GATA FILE 

J` 

¡ s2RDyO 

2SC2545. The low noise 
transistor for pre-ampsl 
(See EA April 1983) 
Jaycar has theml 
Only $1.95 
Cat ZT2400 

Cat No. 
KA 1300 
KA1320 
KA 1346 
KA1370 
KA1400 
KA1402 
KA14B6 
KA1408 
KA1430 
KA1432 
KA1450 
KA1452 
KA1454 
KA1478 
KA1478 
KA1482 
KA1484 
KA1490 
KA1492 
KA1494 
KA 1498 
KA1500 
KA1510 
KA1515 
KE4050 
KE4052 
KE4064 
K E4090 
KE4092 
KE4094 
KE4105 
KE 4205 
K E4206 
K64207 
KE4210 
K E4220 
KE4222 
KE4225 
K E4405 
KE4410 
KE4505 
KE 4552 
KE4554 
KE4560 
KE4570 
KE4600 
KE4602 
KJ6502 
KJ6508 
KJ6510 
K36511 

MORE GREAT KITS 
DESCRIPTION OF KIT 

FUZZ BOX COMPLETE 
LE GONG 
PC BIRDIES SHORT FORM 
PHOTON TORPEDO 
METRONOME 
EPROM PROGRAMMER 
CUDLIPP CRICKET SHORT FORM 
DIGITAL STORAGE CRO ADAPTOR 
VOCAL CANCELLER 
VOX RELAY SHORT FORM 
GUITAR BOOSTER 
SUBWOOFER MOSFET AMP 
SUBWOOFER ENCLOSURE 
STEREO SYNTHESISER SHORT FORM 
STEREO SYNTHESISER COMPLETE 
POWER UP KIT COMPLETE 
SUPER SIREN SHORT FORM 
BOGGLE GOGGLES 
PH METER LCD 
PROBE FOR PH METER WITH BUFFER 
AM WIDEBAND TUNER 
LED HEAD SHORT FORM 
STEREO SYNTHESISER SHORT FORM 
ALIGNMENT KIT AM TUNER 
50 WATT AMP MODULE 
100 WATT AMP MODULE 
PREAMPLIFIER MODULE 
GENERAL PURPOSE PREAMPLIFIER 
AUDIO LIMITER 
BALANCED MICROPHONE PREAMPLIFIER 
CAR ALARM 
LED LEVEL METER 
MC MOVING COIL PREAMPLIFIER 
MM MOVING MAGNET PREAMPLIFIER 
MOSFET AMPLIFIER 
150 WATT MOSFET AMPLIFIER 
150 WATT MOSFET PREAMPLIFIER 
BRIDGING ADAPTOR 
0/- 15 VOLT POWER SUPPLY 
POWER SUPPLY 13.8 VOLT/10 AMP 
SOUNDBENDER SHORT FORM 
UHF CONVERTOR 
VIDEO MODULATOR 
LOW OHMS METER 
POWER SUPPLY 0.30 VOLTS 1 AMP 
MODEM SHORT FORM 
MODEM COMPLETE 
SYNTOM DRUM SYNTHESISER KIT 
CHORUS GENERATOR KIT 
SHORT FORM IONISER KIT 
FULL IONISER KIT 

R.I. PRICE 
EA 1/81 S 19.50 
EA 3/81 S 13.95 
EA 5/81 5 14.95 
EA 9/81 S 29.50 
EA 1/82 S 16.95 
EA 1/82 5 59.00 
EA 2/82 S 12.50 
EA 2/82 5110.00 
EA 4/82 S 10.50 
EA 4/82 S 14.50 
EA 6/82 5 14.50 
EA 7/82 S 79.00 
EA 8/82 S 79.00 
EA 9/82 5 39.50 
EA 9/82 S 49.50 
EA 11/82 5 39.50 
EA 11/82 S 5.00 
EA 12/82 S 9.50 
EA 12/82 5 69.00 

S 69.00 
EA 12/82 5249.00 
EA 1983 S 9.95 
EA 4/83 S 11 96 
EA 3/83 5 7.95 
ETI 480 S 23.00 
ETI 480 S 27.30 
ETI 480 S 30.00 
ETI 445 S 7.99 
ETI 440 5 12-00 
ETI 449 S 5.50 
ETI 330 5 29.60 
ETI 458 S 59.00 
ET1478 S 26.50 
ETI 478 5 19.50 
ETI 477 5 59.00 
ETI 499 S 79.50 
ETI 498 S 39.50 
ETI 479 5 9.95 
ETI 581 5 17.50 
ETI 160 5 79.50 
ETI 492 5 24 50 
ETI 735 5 32.50 
ETI 760 5 12.99 
ETI 158 S 29.50 
ETI 162 5 49.50 
ETI644 5169.00 
ETI644 5189.00 

S 36.50 
5 69.95 
S 14.50 
S 29.50 

'T - REX' 
Our wirestripper, nicknamed 'Tyranosaurus- 
Rex' is far from extinctl It's a great way to strip all sorts of cable without damaging the 
conductors. It's also a price breakthroughll - Automatically adjusts to Insulation diameter. - One hand operation. - New low price for an automatic wirestripper 

Cat. TH1824 

ONLY 

998 



CTS+RO JAYCAR 
VIDEO SENSATION 

AT LAST 
A Video Enhancer/ 

Distribution Amplifier 
designed 

EXCLUSIVELY 
for AUSTRALIA 

Jaycar has had designed a high quality, high performance 

Video Enhancer which ís specifically for the Australian 625 

line 50 frame PAL -D system. 
As far as we know it is the ONLY Australian -designed, 

Australian -built unit available!! 
But, guess what? The Jaycar AV6501 Enhancer is CHEAPER 

than its inferior imported Asian counterparts!! 
This unit is professionally designe and University tested! It 
works and it works well. 

SPECIFICATIONS 
1 Maximum enhancement, not Mu then .a. 340 2MHe 

7 Enlnr.c din.MW 19r pre) meteorite, DC to Welt, -0.8.1.011e, 

e3 Colour Subearner 9áB notch Ingueney. tuneble 104.43 Mee, -In 
9.5dt elf ruing 

04 AmplRMr group delay, Ili. then 0.075,5 
11 Sign el herrdllrq 0.0.041ty not let, then 1.35 wean P.P. (Sync. k 

lipped tint 
e Power 17V AC 100x,A 
7Connole, ON/OFF. ENHANCE, ENHANCE/BYPASS SWITCH. 

CORE/GAMMA CONTROL 
B Input connector, RCA locket 
e 9 Output connector, RCA meet e 3 

DESIGN FEATURES 
1 A unity gem notch et the wimp, aubcarner fr,pueney, wn ma purpos 

le to prseant ehronrinane to lurnmenco errors et byre enhance !elate 

2 A cord loop confyurepen with lead leg comminution to .c0,r 
noble, well del nod gem 

3 DC coupling eliminaong large e.cctOts M on... with ow ribo 
'Rout and ochlonhrg DC rnoons for cppbeatrann 'squirm° It 

.4 Low output Impedance prior to termination nantor., .nabhng up to 

three outputs to eaten end be kited or tell onnrmkierad. 
5 A level dependant cloud loop repon or Gamma control (tong 
8 Clip on fleet.* gown° .rein et -67 rate into 75 ohm. to Provost 

wisest/ow owing to o...hoot. 

VALUE 
50 

Cat AV6501 

NOT A KIT 
BUILT, TESTED 

AND GUARANTEED 
KIT VERSION 
ONLY $39.50 

Video Enhancer 
NOT A KIT 
BUILT AND 
TESTED.. . 

Cat AV6500 

sgg 
Unbelievable but true. This unit enables you to actually IMPROVE a 

copy of a recorded video tape. How? By amplifying the top end of the 

video signal by a small amount This sharpens up the detail of the pict- 

ure. Dubs can actually look better than the original. Works as e video 

distribution amplifier as well. Will drive up to JCR's from one VCR 

Ipput 3 

VIDEO STABILISER Cat AV6502 

As many of you know, many video tapes, - especially from the USA 

have the sync pulses suppressed to prevent unauthorised copying of 

the original dub. This process is fine because It hinders unauthorised 

re-recording (dubbing) of material. It is annoying though when you hire 

the original and find that the "Copyguard" is causing problems with 

your TV. The AV6502 re-inserts the sync pulses automatically and 

restores stability. 
WARNING! The AV6502 Is Intended solely for the use above. Whilst 

the AV6502 will virtually remove copyguard on a tape copy (and 

hence restore the picture) it is against the law to unlawfully copy copy- 

right material. 
The AV6502 looks almost identical to the AV6500 ONLY $79.95 

We are proud to announce a great new range of DIRECT IMPORT all - A85 plastic cases for the discerning 

electronics enthusiast Quite frankly we are tick and tired of those black flimsy styrene boxes with their 

Aluminium lids. They split, they shatter and they look plain ORDINARY. 
Shown below is a range of boxes that is going to revolutionlu your small projects. Each box has a precision 

fitting MOULDED lid (in the same colour as the box) wads moulded.in brushes to take metalthread 

countersunk screws. True quality. Naturally each bon has slots formed in the sides to take PCB's etc. Most 

are available In 4 Beautiful colours - Black is one of them') 

Shown also are 2 new sires of die cast box. Note the saes. 

CONSOLE BOXES 

EACH UNIT HAS AN ALUMINIUM FRONT PANEL 
SIZE -161(W) x 96(01 x 39lHFl x 57(HRlmm 
Cat. HB6200 - ORANGE Cat. HB6201 - GREY Cat HB6202 - BLUE Cat. HB6203 - BLACK 

PRICE 1 -9 UNITS ONLY 56.95 EACH: 10 OR MORE 56.45 EACH 

SI2E - 2154W) x 13010) x 4704F) x 731HRlmm 
Cat. HB6210 - ORANGE Cat HB6211 - GREY Cat HB6212 - BLUE Cat 1186213 - BLACK 

PRICE 1 -9 UNITS ONLY 512.95 EACH: 10 OR MORE 511.95 EACH 

SIZE - 105(W) x 143(D). 32(HFI x 56(HR)mm 
Cat. HB6220 - GREY Cat HB6221 - BLUE Cat. HB6222 - BLACK 

PRICE 1 -9 UNITS ONLY $7.95 EACH; 10 OR MORE 57.45 EACH 

SIZE - 170(W) x 14310) x 32(HF) x 561HRImm 
Cat. H06230 - GREY Cat. H66231 - BLUE Cat. HB8232 - BLACK 

PRICE 1 -9 UNITS ONLY 59.95 EACH: 10 OR MORE 59.45 EACH 

SIZE - 170(W) x 21410) x 32(HF) x 82111R/nun 
Cat. HB6240 - GREY COL HB6241 - BLUE Cat. H86242 - BLACK 

PRICE 1 -9 UNITS ONLY 512.95 EACH; IO OR MORE 511.95 EACH 

RECTANGULAR BOXES 

SIZE- 1001 L) x 501W1 x 25101mm 
Cat. HB6120 - ORANGE Cat H136121 - GREY Cat. HB6122 - BLUE Cat. HB6123 - BLACK 

PRICE 1 -9 UNITS ONLY 53.95 EACH; 10 OR MORE 53.45 EACH 

SIZE - 1121L) x 621W) . 311DImm 
COL H86130 - ORANGE Cat. HB6131 - GREY Cat H86132 - BLUE Cat H66133 - BLACK 

PRICE 1 -9 UNITS ONLY 54.75 EACH: 10 OR MORE 54.25 EACH 

SIZE - 120(L) x 65)W) x 40(DImm 
Cat HB6140 - ORANGE Cat. H86141 - GREY Cat. H86142 - BLUE Cat. 1186143 - BLACK 

PRICE 1 -9 UNITS ONLY $4.95 EACH: 10 OR MORE 54.45 EACH 

SIZE - 150IL) x 801W) x 50101mm 
Cat. H86150 -ORANGE Cat HB6151 - GREY Cat. HB6152 - BLUE Cat. HB6153 - BLACK 

PRICE 1 -9 UNITS ONLY 55.45 EACH: 10 OR MORE 57.95 EACH 

SIZE - 190(L) x 1101 W 1 x 60101mm 
Cat HB6160 - ORANGE Cot HB6161 - GREY Cat. 1466162 - BLUE Cat. HB6163 - BLACK 

PRICE 1 -9 UNITS ONLY S9.95 EACH: 10 OR MORE 59.25 EACH 

DIE CAST BOXES 

NATURAL GREY FINISH 
SIZE: 50 x 50 x 31mm Cat H85010 1-9 53.95 each; 10 or more $3A5 each 

SIZE: 190 a 110 x 60mm Cat HB5016 1-9 512.95 each; 10 or more 511.95 each. 

`.E0 
7bych Sensitive 
light Dimmer 

SS yrr 

Ref: EA April 1983 
Complete kit including quality MOM wall plats with attractive brushed metal Insert. 

The Jaycar kit is absolutely complete including *small dial spring wIn d s can be used to connect the PCB to 

the wall plate. (Beware of other kits that do not include this). 

In addition to 1M above, we supply the High Voltage Resistors ALREADY SOLDERED In as a foolproof 

safety feature( 
Buy the complete kit for this 
exciting project for only 
Cat. KA.1508 

only 

81 995 
= 

ETI 160 POWER SUPPLY 
Ref: ETI July 1982 
13,8V DC 7.5 amps continuous 

10 amps intermittent 
Great for powering your mobile rig at home( 
This regulated, short circuit proof unit is 

perfect. 
Cat. KE4410 ONLY $79.50 
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JAYCAR 
SEE THE OTHER JAYCAR ADS 
IN THIS MAGAZINE FOR OUR 

STORE ADDRESSES AND 
PHONE NUMBERS.... 
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NINA RITRONICS WHOLESALE PTY. L 
íT DISCOUNT -MY STORE 

48-50 A'Beckett Street, Melbourne 3000, Ph.: (03) 347 9251 Mail orders to P.O. Box 235, Northcote 3070 

The Mitsubishi range of disc drives, 
M2896-63 
Slimline 8" Disk Drive, Double Sided, Double Density, No AC power required, 3ms track to track, 1.6 mbytes unformatted, 77 track/side, 109 bit soft error rate. 
$515 + tax. Box & Power supply to suit $95 + tax 
M2894 
Standard size 8" drive, Double sides, double density, 3ms track to track access, 77 
track/side, 109 bit soft error rate. 
$515 + tax Box & power supply $95 + tax M4854 
Slimline 51/4" disk drive, Double sides, double density, 96 track/inch, 9621 bits/inch, 1.6 
mbytes unformatted, 3ms track to track 
access, 77 track/side. 
$385 + tax Box & power supply $65 + tax 
M4853 
Slimline 51/4 disk drive, Double sides, double density, 1 mybyte unformatted, 3ms track to track, 80 track/side, 5922 bits/inch, steel band drive system. 
$385 + tax Box & power supply $65 + tax 

HI TECHNOLOGY 
PRODUCTS 

AND EXPERIENCE 

LINEAR MJ802 2.40 280 CPU REGULATORS 2N3055 .55 Z80A CPU UA309KC 1.00 BU326 1.20 280 CTC UA317KC 1.65 BU326 1.20 280A CTC UA317UC .95 BUX80 2.10 280 P10 UA494PC 2.60 2N3771 2.50 280A P10 UA723PC .38 2N3772 2.50 280 510 UA780KC .99 2N3773 2.50 280A S10 UA78000 .45 FND 500 .99 6800 UA7808UC .45 FND 507 .99 6802 UA7812KC 1.00 MAN74A .65 6809 UA7812UC' .45 MAN72A .65 6821 UA7815KC 1.00 4N28 .60 6840 UA7815UC .45 4N33 .70 6845 UA7818KC 1.00 B0V648 2.90 6850 UA7818UC .50 BDV65B 2.90 8212 UA7824KC 1.00 AD149 1.50 8216 UA7824UC .50 2SK134 3.80 8224 UA78LO5AWC .27 2SJ49 3.80 8255 UA78LI2AWC .27 wO2 .20 8155 UA78L82AWC .27 WO4 .25 4011 UA78540DC 1.70 IN5401 .10 4016 UA7905KC 1.05 11,45404 .12 4017 UA7905UC .45 BC547 .05 4023 UA7908KC 1.05 BC548 .05 4028 UA7908UC .50 8C549 .05 4040 UA7912KC 1.05 C1220 .65 4051 UA7912UC .50 SC141D .65 4066 UA7915KC 1.00 4081 UA7915UC .50 4511 UA78L15AWC .27 4520 MEMORY 74LS00 HYBRID SPECIALS 74LSO4 REGULATORS 27C16 CMOS Prom 74L514 SH1605 9.50 59.50 74LS30 SH323C 4.50 27C32 CMOS Prom 74LS32 UA781-105SC 4.50 $12.50 74LS47 UA78H12SC 6.00 58725 2Kx8 RAM 74LS90 UA781-IGSC 8.20 54.50 74LS161 UA79HGSC 10.00 2716 50 ONS 53.95 74LS240 UA78P05SC 8.50 2732 45 ONS 55.95 74LS244 TRANSISTORS 2764 250N5 59.00 74LS245 B0139 .23 4164 150N5 55.00 74LS366 BD140 .23 Der 100 @ 54.00 74LS367 

CPM SYSTEMS 
Twin 8" 
4 MHz Double Density 
Big Board (2) $2950.00 + tax 
Twin 5" Drives 
4 MHz Double Density 
Big Board $2250.00 + tax 

Ring for Details 

HARD DISC DRIVES ARE HERE! 

5 megabyte $900 + tax 
10 megabyte $1250 + tax 
Controller to suit $495 + tax 
Box and Power Supply $225 + tax 

CENTRONICS CONNECTORS 

Solder type 

Male $9.50 + tax 
Female $9.50 + tax 

$3.40 
$3.60 
$3.20 
$3.75 
52.90 
53.40 
58.00 

510.00 
$2.70 
$3.70 
$8.60 
$1.00 
$3.20 
58.40 
51.40 
$1.10 
$1.04 
$1.30 
52.15 
53.70 

.14 

.24 

.44 

.16 
.45 
.52 
.49 
.28 
.16 
.49 
.55 
.13 
.14 
19 

.16 

.13 
.34 
.26 
.33 
.45 
.42 
.55 
.25 
.25 

BIG BOARD (1) NEWS 

Double density add on 
$195 + tax (incl. software and hardware) Hard disc interface $195 + tax 

MPI DISC DRIVES 

to suit Tandy and System 80 Computers) with box and power supplies) 
1 DRIVE 2 DRIVES B51 $295 + tax $550 + tax 852 $375 + tax $750 + tax B91 $460 + tax P.O.A. B92 $550 + tax P.O.A. 

SCOTCHCAL RANGE OF PHOTOSENSITIVE 
PRODUCTS. 

8001 
8001 
8005 
8005 
8009 
8009 
8007 
8007 
8011 
8013 
8015 
8016 
8018 
8500 
8500 
3900 

Red on Aluminium 
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 
Scotch Clear Finish 

250mm x 300mm 
300mm x 600mm 
250mm x 300mm 
300mm x 600mm 
250mm x 300mm 
300mm x 600mm' 
250mm x 300mm 
300mm x 600mm 
250mm x 300mm 
250mm x 300mm 
250mm x 300mm 
250mm x 300mm 
250mm a 300mm 

368gm Aerosol 

Per Sheet Per Box 
55.50 
$10.00 
5 5.50 
510.00 
5 5.50 
$10.00 
5 4.00 
S 8.50 

540.00 (10sh) 
543.00 5sh) 
540.00 10th) 
543.00 (5sh) 
$40.00 10sh) 
543.00 5sh) 
$22.50 10th) 
530.00 5sh) 
$43.00 10sh) 
S43.00 10sh) 
$43.00 10sh 
543.00 10sh) 
543.00 1Osh) 

59.00 per bottle 
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. 

RITRONICS WHOLESALE FOR 
FAIRCHILD DISTRIBUTION 

All prices plus 20% tax 
Transistors plus 32.5% tax 
Post $2 Heavy items extra 

RITRONICS WHOLESALE PTY. LTD. 
48-50 A'Beckett St., Melb. 3001. Telephone: (03) 347 9251 r, 



ADVERTISIN N 
PROMOTION 

JUNE ETI 

Save on Hi -Fi 

'V,. : SPEAKERS 
2 8 INCH 2CWATT 

3 WAY JJ RMS 

PAIR ONLY ` 

1 
r 

0,1711111Y UP TO $159 OR MORE 

FOR 8 INCH 3 NAY SPEAKERS! 

THESE FACTORY -MADE 
SPEAKERS 

ARE IN BEAUTIFUL WALNUT 
WITH 

BLACK CLOTH, 8 OHMS 

ex -computer 
ELECTROS 
FULLY GUARANTEED, TESTED! 

2I,000w'..7.5V...f2.50 
20,000uF...10V...13,50 
90.000uF...10V...6.00 
4T600uF,..15V..,$2.00 
15.000up...15v...$4,00 

120,000u -15V-89'0000 
7,200uF...20V.,.84.00 
10,000uF...20V.,.85.00 
46,000uF...20V...87.50 
58,000up.,.20V...88.00 
8.2004F -25V-84'0000 
12.0000F,..25V...84'50 
19,000uF...25V...8600 
22.000uF...25V..,$6.50 

l.000F...25V.9.0l0 ..$.0 12V DC 
6.0ú...3v..001000ó10:85. ROTARY 
26.000uF...30V...8650 7.000uF.,.30V...87.50SOLENOID 
40.000uF, ..30V. , .88.00 - 

STEPPING 
8.300uF.,.40V...84.00 S W IT C H 
5 a 500uF .. , 45V, .. $4 , 00 12 .0$111°" 

20.000uE.,.45V...84.00 129 9sOabtt 
Pot[. 

8.000uF..50V,.S 50 SMORIIRG. 

I5.000uF...63V...89.00 
6.300uF...75V...84.00 

u.s... 

22.000up...75V..811.00 
Racial 

,i, 
3700uF..150V...84.00 
.100uF..150V.,.86.00 

This is a sample of our huge 

range, please ask for others 

SEND THIS ADVERT, OR A COPY, WITH YOUR 

ORDER TO THE VALUE OF $20 OR MORE, AND 

WE'LL GIVE YOU A FREE PAIR OF QUALITY 

STEREO HEADPHONES (NORMAL RRP- $14.95) 

Your response will enable us to assess 

the value of advertising in this issue. 

THIS OFFER WILL EXPIRE AT THE END 

FREIGHT: ADD $20 

PACK 
a POST 
$2.00 PLUS 5% 

OF ORDER VALUE 

12v 
120mA 

LAMP 

)Oa 

S NPN UNMARKED' 
PAKS OF 

TO -5 TRANSISTORS 

ASSORTED 

40v 500MA SILICON 

POI'S 'kJ,' 
E 20 roRf1.l00r°R 54,1K/530 

BC547 10 roe 904 

20 MIXED 
VALUES 3 BC558 lOtos$1 

gh a;a! M BC559 10 roe S1 

t1..ar 1.4. ° BC328 182: 904 

]00 MIXEOráAEs,$1 Ó , BC204 506 

Doll ti 
VALUES 

I BD237 80! 20 25 AIT 2 roof 1 

250 McXEDa.kag.1 S2 TT800 2.00$1 
r 

2SC11307 2000 s6 

LEDs FANS 

11. 

CRE:I:N..154 

Smm 

ELLOd.15P FULLY TESTED 
mm Rummel 

RED....10A 
CREF.N .. 1 54 

11131". 
YEI3.(YW',15V 
5x2mm Reel 
R ED.... 20A 

CRF:E:N .. 25K 

FLASHING LEI) 
5mm RED ONLY 

35K 

SUPER -BRIGHT LEDS 

Snap GREEN 
59K 

Smm YELLOW 
590 

DUAL -COLORED LEDS 
Smm RED/GREEN 

904 

Ex -computer 
5 inch 

115Y $8 
220v $10 

MOTOROLA 
MRF-603 SIMILAR 
To 255590 
2 roe 

S8 

s239 
$199 NO 5/TAX 

KIT PRICE. 

BUILT $299.00 
B TESTED. 5249 no Tax 

BARE BOARD $79.20 
PLUS MANUAL. $66 no Tax 

ADD FREIGHT: $4.00 ONLY 

FEATURES: ' 

III. Ol Ca.pol.r SRC 2/h Processor Board 
way Re used a, .ta04-alone to.p t.r or 

the host CPU of s large syste.. It works reliably with d,n.. it RAW boards and 

I.p,rt.ntlp a[tb soft sectored disk controllers, 
and hen.. standard versions of Ce/W. 

Ibis gives access to to, largest software base for .itrneo.poteri. 7 or a Not switch 

selectable. 11/11 RAN (can be located at any It boundary) Co,, each ser id and paral- 

lel I/O ports Cpo..r on hap to on board (PRON (2106 or 2116) add le on any It 

or 2R boundary Trull 640 use of Rol in shad. wade 7 proge...able ti.ers avail. 
for use by pray.. ODOR Rapabililt allows MORI signal ganer.tivn on CPU board or 

elsewhere in systole under DNA or from panel control prop ble baud rate 110-9600 

OF 

ADJU STABLE 

Dynamic stereo HEAD BAND 

headphones SOFT FOAM 
EAR CUSHIONS 

Free Gift Of f erml 

.... 
Z80 SINGLE BOARD S 1 OO 

COMPUTER SBC 2/4 

64K 5100 STATIC RAM 
$105 

t ' 1ti BARE BOARD 
i. 

' 1é.,' "sot `l KIT (No RAM) $165 

i. ,11 
'A _ C ASSEMBLED 64K , . , 5430 

-4 . 
'. 

_-- 

Plus VI Sal la 705 If applit. 

14 
w. y `ile e lSOns RAMS standard 

fitting. 

`y 
^sue. Board access time 

under 200nanosec. 

i .5 Man,° Uses popular 2716 pinout type static rams. 

ATl data, status and address lines 
fully buffered. 

Top 8K may be switch disabled 
and/or interchangeable 

with 2716 type 

Eproos. .Extremely 
low power dissaPation 

( 500mA typical). 

256K 5100 DYNAMIC BARE BOARD $215 

BOARD 
ASSEMBLED , 81.095 

MEMORY 
PLUS SAIEs lit 70t [OM 

16K to 256K bytes; 
uses 4116 or 

4516 or 4164 memory 
devices. 

'Guaranteed 
to operate at 

4MHz with no 
waft states (6MHz: 1 wait). 

Adjustable timing allows 
operation with 280, 8080, 

8085 micros. 

Can be divided into 
max. 16 banks, each 

variable 1n 4K add-ons. 

Each 4K segment 
can be individually 

enabled or disabled easily. 

*Each bank can be located 
on any 

....Y1,41 HOME OF BARGAINS! 
RECTIFIERS-.DiODES°ETC. 

1N15q1iÓ02jN4j48' 
O 

FOR 
FD,601 

100P I V 3AMP ,...6 r0R 
64 

400P iv 6AMP. . , , 4 ro. 53 

1N566 booPtr TANP 5 
POR $2 

BRIDGE 

5roa 2.65 -"- 
400VOLT AM 

2foR 5 98--' 
KBPC25-10 
1000vOLT 

2 roé 88,95 

SCR TS -1218....4 rod 52 
10-60 700 YOl1 10 AMPS 

SCR TS-1232...,3r00Sl 
10-S 100 ROIT I ARP 

MINI RELAYS 

qfl $49 
EA.. 

SPDT4 8 To 15V PDT 24V. 
DC. 225 OHMS. 700 OHMS. 

PCB MOUNTING 5A CONTAC 

Take your pick, great value, 

limited quantities avail. 

PRE-PAK la WEST ST, 
electronics p/I LEWISHAM, NSW 

240V AC roil 

HEAVY DUTY 
IOA CONTACT', 
4 CHANGEOVER 

EALL 
NEW! 

L220.1 25v pcb 
E220uF 25v ax 

330.1 63v ax 

400uF 40v ax 

Lap 

470u1 25v pcb 

470uF 25v ax 

470uF 63v ax 

T640uF 16v pcb 

1000uF 16v ax 

R1000uF 25v pcb 

2200u1 16v pcb 

2500uF 25v ax 

0 
3300uF 6.3v ax 

2000.1 64v Can 

. 

5500uF 25v Can 

15000uF 75v Can 

TAKE YOUR PICK! 
LUCKY -DIP PACKS S2EA 
500 WATT RESISTORS 

250 
'WATT 

RESISTORS 
20 MIXFD POTENTIOMETERS 

1 25 1RFSET POTS ASST. 
30 POLY. GREENCAPS 

100 CERAMIC CAPACITORS 
45 LFCTROLYTIC CAPS 
I VARIOUS SWITCHES 

' 40 RADio/TV KNOBS 
EACH PACK ' 50 ASST TAGSTRIP5 

10 roR82 

1200052 

5 roR$? 

6 (0052 

81'0a$2 
10,0052 

4 1'0152 
9 rtiR52 

6 roaS2 

5,0052 
4 roR52 

2 roR82 

4 roRS2 

2,0014 
2 roa $8 

1E0512 

E 5W % TOLERANCE 
S ALL E12 VALUES, 
1 IoHM TO IOMEG, 

S 
PVALUEF 

10 E254 

Great value, 
ó PAKS OF 100 EACH 

worth over $5s ̀  VALUE $1.25 

huge purchase 
enables us to sell for 

less than HALF! 

Buy 10., $2.25 

R PAKS OF 1000 EA. 
VALUE 110 

569-9797 
24 HR PHONE ORDER SERVICE 

4 Info 
THE MODERN PHONE DIALER 

NS 

O 0 
2911:11111/O ffl fib 

Y 820 EA 

Y 5+ 819 EA. 

'EASY INSTAI. IN M1 
.ONLY 3 WIRES 
.IVORY COLOUR 
*FULLY C'TEED 
*LED INDICATOR 
.l AST NUMBER 
MEMORY RF.DIAI. 

if called numbe. 
is engaged NO 

Oiract trot ace.ent 
ONL 

for rot..., dial. 
Rot approved be BU 
latter,. currently. , 

PARTY 
STROBE 
512.50 
NORMAL PRICE $29.95 
SAVE NEARLY $17.50 

'Freeze' the action at 
your next party or theatrical show! 
Mains operated with a continually 
variable flash rate, housed in an 

attractive black vinyl boa_150mm 

IREWORKED I 
WARRANTY 
STOCK 

DC MOTORS 
6-1211 

LARGE SIZE! 
IDEAL FOR TOYS. 

MODEL BOATS, 
CARS. HOBBY ETC. 

OPERATESS FROM 
4.5 

TO 12V, POWERFULL ea 

AND RUGGED, SIZE 

100pF ceramic 15 TORS1.00 

0.001uF ceramic 15 00851.00 

0.01.1 50v Cer 15ro.51.00 

O.OIxF 500v ter 8r00$1.00 

0.047uF ceramic 12 ro.51.00 

Olaf ceramic 12E0141.00 

0.001.1 630v poly 8 .°.51.00 

C0.001uF 
10v styro 5 roo$l.00 

0.0068uF 600v styro 61(0151.00 

A0.01uF 
400v poly...J(1,00S1.00 

0.015uF 200v poly 12ro.51.o0 

0.022uF 250v poly 9roo$l.00 

P 0.047.1 200v poly 8 ,0.81.00 

0.056uF 1Kv poly 2r°.í1.00 

A 0.068uF 100v poly 7,00$1.00 

0.068uF 400v poly 5,00$1.00 C 0.I.F 100v poly 5 roa$1.00 

O.laF ó30v GC poly 300.81.00 

0.151E 1009 poly 6,00$1.00 

0.15uF 250v poly SroRS1.00 

i0.22.1 
100v poly 5roR$l.00 

0.22uF 250v poly 5.°0$1.00 

0.?7uF 250v GC poly 5,0081.00 

0.33uF 100v poly 4,0081.00 

0.33uF 250v poly 4,1841.00 

R GREENCAPS 100V POLYESTER 
S 0.00IuF, 0.00?2uF, 0.0033uF, 

0.0047uF, 0.0068uF 25000$2.00 

'O.OIuF, 0.022uF 20,0082.00 

0.033uF, 0.047uF. .,1400.52.00 

0.056uF. 0.068uF 13r0oS2.00 
15 roa $2.00 
1oroa52.00 
900,82.00 
8 0OR$2.00 

6roR$2.00 

0.082uF 
0.IuF 
0.22uF 
0.39uF 
0.47uf 

SEE THE HUGE RANGE IN-STORE! 

YOUYSHOULDNSEEEWHAT'SAINOOURNSHOPUI 

ADS. 
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Programmer for fusible -link 
bipolar PROMS 

The problem: How do I configure an array of memory chips of differing capacities without resorting to multiple decoders and a rat's nest of jumpering? Or, how would I get a 7 -segment display to show more than the usual 0-9 digit information? 
The solution: A bipolar PROM! They're fast. They're cheap. They're easy to program. They're cheap. They don't take up a lot of expensive pc board real estate. And they're cheap! 

HAVE YOU EVER been designing a project 
and wished you had a custom decoder or 
simple PLA (programmable logic array) to 
reduce the chip count and make the circuit 
less complex? How about using a seven - 
segment LED display to show more than the 
usual zero -to -nine digit information? All 
these applications and many more can be 
addressed by one versatile integrated circuit 
called the Schottky Bipolar Programmable 
Read On l v Memory. 

They are produced by many manufacturers 
in pin -compatible forms and are widely 
available through normal sources. Although 
they range in sizes up to 4K x 8 (ten inputs, 
eight outputs), for our purposes we will be 
discussing only the smallest one, the 32 x 8 
(five inputs, eight outputs), known under the 
generic number of 74LS188/288. Table 1 

gives a cross reference of the more popular, pin -compatible parts. All have similar or 
identical specifications. 

The bipolar PROM programmer described 
in this article is a by-product of a micro - 
controller design to be presented in later 
issues of ETI. 

) 

g; 

Bipolar PROMs -a lot more 
than just a memory chip 
Pin -out and logic diagram are given in 
Figure 1. Some suggested uses are shown in 
Figure 2. Figure 2(a) illustrates the original 
application of a memory decoder. With the 
appropriate program in PROM, the memory 
banks can be any size from 2048 to 32K bytes, 
in any mixture, and may be located on any 
2K boundary. 

Figure 2(6) shows the PROM used as a 
LED segment driver. With 32 different 
characters, these PROMs can be cascaded to 
produce custom 14 and 16 -segment 'star - burst' display drivers. 

The device is used as a liquid crystal display 
driver in Figure 2(c) wth address line four 
and the LCD's backplane being driven from a 
low frequency oscillator. The lower half of 
the PROM is programmed with 'positive' 
segment data while the upper half is negative. 
The result is a 180- phase relationship 
between the backplane and the decoded 
segment information. 

As in Figure 2(d), any eight different 

e 

I 4, 

o 

0oa0 

Irlrr 
I +a . 

Plain and simple. No, it doesn't come in a spray can, but you'll find it very useful, nonetheless! The pc board for 
the programmer simply replaces the lid'on a small jiffy box. 

Chuck Simmers 
Field Application Engineer, Intel Corp., NSW 

functions, based upon any 32 input conditions, 
or the states of five inputs, can be realised 
with these chips. Keep in mind the 25-35 ns 
propagation delay time when designing your 
circuits and calculate this into any timing 
equations. 

These Schottky PROM memories are 
organised as 32 words by eight bits. An 
enable input is provided to control the output 
states. When the enable input is in the low 
state, the outputs present the contents of the 
selected word. If the enable input is raised to 
the high level, it causes all eight outputs to 
go to the 'off or high impedance state. 

Since these devices are of a Schottky - 
clamped type, they have very fast access 
times, in the range of 25-35 ns maximum. 

- They are available in both open -collector 
(74LS188) and totem -pole versions í741S288). 
PROMs are shipped from the distributor with lows in all locations. A high may 
be programmed into any selected location 
by using the following programming instruc- 
tions. (NOTE: Once programmed, it is 
impossible to go back to a low state. ) 

In order to generate a high level on the 
outputs, the PROMs must be programmed in the following manner: 

1. Address/Inputs and chip -enable pins must be driven from normal TTL logic levels during both programming and verification. 
2. Programming will occur at a selected 
address when Vcc is held at 10.5 V, the 
appropriate output is held at 10.5 V. and the 
chip is enabled. To achieve these conditions 
and the appropriate sequence, the following 
procedure must be followed: 

(a) Select the desired word by applying a high or low level to the address/inputs. Dis- 
able the chip by taking the enable input to a high level. 

(131 Increase Vcc to 10.5 V. Since Vcc 
supplies the current to program the fuse as 
well as the Ice of the device at programming 
voltage, it must be capable of supplying 
750 mA at 11.0 V. 
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ter Select the output where a high level is 

desired by raising that output pin to 10.5 V. 

It is critical that only one output at a time be 

programmed since the internal circuitry can 

only supply programming current to one bit 
at a time. Outputs not being programmed 
must he left floating or tied to a high 
impedance source of at lease 20k Ohm. 

ldr Enable the device by taking the chip 
enable to a low level fur a duration of 10 us. 

ter Verify that the bit is programmed by 

first removing the programming voltage of 

1(1.5 V and returning \'cc to 5 V. The chip 
must be enabled to sense the states of the 
outputs. Steps obi. Icl and %di are repeated 
about ten times or until the output is verified. 

I Following verification. apply about five 
more programming pulses to the bit to 

ensure that the fuse is completely blown. 

(g) Repeat steps la' through Ifl for each bit 
to be programmed to a high level. After all 
selected bits are programmed. verification of 
the entire contents of the memory should be 

performed. 

TABLE 1. 

Pin -compatible fusible -link bipolar PROM types 

Type No. Speed Manufacturer 

74S188 22 ns National Semiconductor 
74S288 22 ns National Semiconductor 
77S188 12 ns National Semiconductor 
77S288 12 ns National Semiconductor 
27S18 AMD 
27S19 A M D 

6330-1 MMI 
6331-1 M.M I 

82S23 Signetics 
82S123 Signetics 

The circuit 
Two voltage regulators provide the approp- 
riate programming and verifying voltages 
needed. The ground of one of the regulators is 

'lifted' about 5 V above ground to obtain the 
10 V for programming. SW1 is a 4PDT type 
and is used to switch between programming 
and verifying modes. PB1, a momentary -action 

normally -open pushbutton. enables the one- 

shot 74121 to enable the chip for about 10 us 

when in 'PROG' mode. 
A 9 -position rotary switch ISW3r, is used 

to select the output that is to be set high. 
Replacing this switch with a bank of single - 

pole switches is not recommended because of 

the possibility, or temptation. to blosk more 

than one fuse at a time. 
SW4 through SW8 are the address/input 

ALTERNATE 
FONT 

_L 

AO 

Al 
A2 
A3 RO 

A4 

a 

d 

e 

9 

LED 

a 

II b 

9 

(e c 
d 

Figure 2(b). A 7 -segment LED display driver. You can 

get more than just 0-9 you know! 

01- 1 
16 -Vcc A4- 14 256 -BIT ARRAY 

02- 2 15 --E A3 - 13 1/32 32 X 8 -BIT 
03 - 
04 - 3 

4 

14 

13 

-A4 
-A3 

A2- 12 
DECODER 

MEMORY MATRIX 

05 ---- 5 12 -A2 AO- 10 

06 -6 11 -Al 
07 - 7 10 -A0 1 1 1 1 1 1 

GNDj- 8 9 ----08 ENABLE U T P U T 

15 GATE B U F F E R 

TOP VIEW 

Figure 1. Standard pinout (left) and logic diagram 

pin -compatible bipolar PROMs listed in Table 1. 

ADDR 15- A4 01 

ADDR 14-. A3 

ADDR 13- A2 R 03 

ADDR 12- Al o 04 

ADDR 11-- AO M 

VALID ADDRESS 

ENABLE- 
-E 

02 

05 

06 

07 

08 

(right) 

9 17 6 

08 07 06 
for the range of 

5 

05 

f 

4 

04 

3 

03 

Cs 

MEMORY CHIPS 

2 

02 01 

Figure 2(a). This project was designed so that 1 could blow a PROM for the application illustrated here -a 
memory address decoder. 

select switches. The two CMOS 4049 hex 
buffers were chosen for output drivers for 
their ability to tolerate input voltages up to 

15 V with a 5 V Vcc supply. 
Lastly, the LEDs are used for visual 

display and verification of the PROM 

contents alter programming. Simple, right? 
The circuit could easily be expanded 

to accommodate larger PROMs, but I think I 

would be inclined to explore a more auto- 

matic approach by adding ports and driving 
transistors to a microprocessor -based system. 

A4 A3 A2 Al AO 
a 

07 
b 
06 

c 
05 

d 
04 

e 
03 

f 
02 

g 
01 DISPLAY 

0 0 0 0 0 1 1 1 1 1 1 0 0 

0 0 0 0 1 0 1 1 0 0 0 0 1 

o 0 0 1 0 1 1 0 1 1 0 1 2 

0 0 0 1 1 1 1 1 1 0 0 1 3 

0 0 1 0 0 0 1 1 0 0 1 1 4 

0 0 1 0 1 1 0 1 1 0 1 1 5 

0 0 1 1 0 1 0 1 1 1 1 t 6 

0 0 1 1 1 1 1 1 0 0 0 0 7 

0 1 Q 0 0 1 1 1 1 1 1 1 8 

0 1 0 0 1 1 1 1 1 0 1 1 9 

0 1 0 1 0 1 1 1 0 1 1 1 A 

0 1 0 1 1 0 0 1 1 1 1 1 b 

0 1 1 0 0 1 0 0 1 1 1 0 C 

0 1 1 0 1 0 1 1 1 1 0 1 d 

0 1 1 1 0 1 0 0 1 1 1 1 E 

0 1 1 1 1 1 0 0 0 1 1 1 F 

1 0 0 0 0 0 0 0 0 0 0 1 - 
1 0 0 0 1 1 0 0 1 1 1 1 

TABLE 2. Logic table for the application illustrated in Figure 2(c). Note that, beyond address 10000, the display 

Complement is generated. 

BCD 

AO 

Al 
A2 p 

07 

b 

A3 R 
O 

M 
e 

O SC A4 

01 

LCD 

1 

IabI 9 rm. 
ICCl 

BP 

Figure 2(c) A liquid crystal 7 -segment display driver. 

The logic operation can be determined from Table 2. 

a 

b 

Y 

z 

A4 
A3 

A2 P 

Al A 

AO M 

tunct-8 
abcy+Y 

Figure 2(d). Any eight different functions can be 

realised, based on any 32 different input conditions or 

the states of five inputs. 
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Construction 
The programmer is built on two pc boards. 
The larger one replaces the lid of á medium- 
sized jiffy box (41.x 68 x 130 mm), while the 
smaller board (comprising the power supply), 
fits inside. Before commencing assembly of 
the boards, check that: 

1 i) the small board fits into the box 
vertically; 
(ii) the larger board fits in place of the 
box's lid; 

(iii) the screws used to secure the lid 
pass through the corresponding holes in the 
pc board and align with the pillars in the 
box; and 

(iv) the rotary switch, the PROG/VERIFY 
switch and the 5 -way DIL switch all fit 
correctly. 

Also run your eye over the tracks on the pc 
board looking for small cracks or possible 
shorting 'bridges' between tracks. Check 
also that the component holes are all drilled 
and the correct size. 

Build the smaller board first. There are 
two alternatives to choose from here, 
depending on whether you have an ac or a do 
plugpack. I used a 12 Vdc/1 A plugpack and 
did not install the four rectifier diodes. 
As the plugpack I used powers the office 
MicroBee, which has a 5 -pin DIN plug out- 
put, 1 installed a 5 -pin DIN socket on the end 
of the programmer's case and wired pin 1 via 
a small toggle switch to the diode cathode 
pad nearest the 2200 uF filter capacitor (C2). 
This switch was mounted on the side of the 
jiffy box, about 10 mm up from the bottom 
and 20 mm in from the end with the DIN 
socket. 

If you are using an ac plugpack or an 
externally -mounted transformer, you should 
install the four diodes and wire the ac input 
vía a switch, as shown in the overlay and 
wiring diagram. 

The components can be assembled on the 
power supply board in any order, just take 
care that they are correctly oriented. 

When you've completed it, apply power 
and check that the +5 V and +10 V rails are 
present (measured with respect to the 0 V rail). 

The large pc board can be tackled next. 
Start by installing the link between the posi- 
tions of R.20 and R21. Install all the resistors 
and capacitors next (make sure you get Cl 
the right way round). 

Follow by soldering the eight rectangular 
LEDs in place. The anode lead of each is the 
longer one and this is inserted in the hole 
closest to the edge of the pc board. 

The 5 -way DIL switch may now be soldered 
in place with the 'open' side facing the row 
of resistors R2 -R6. Next install IC3 and 
the 16 -pin socket for the PROMs. I used a 
Textool'zero insertion force' (Z1F) socket, but 
you could cut more than $10 off the price of 
the project by using an ordinary 16 -pin IC 
socket. It's perfectly adequate where the 
programmer is not in everyday or every - 
week use. 

REAR VIEW 
5 PIN DIN SOCKET 

SW2 

Resistors 
R1 
R2-6 

R7 
R8 
R9-16 
R17-24 

all Ya W, 5% 
47k 
4k7 
1k 
10k 
22k 
220R 

INPUT C 
COMMON E 

OUTPUT 

TO -220 
78xx +ve voltage reg. 

band 

tantalum 

(VERIFY) 

688a AND 688b VIEW 
OF COPPER SIDE 

PARTS LIST - ETI-688 

Capacitors 
Cl 10u/25 V RB electro. 
C2 2200u/25 V RB electro. 
C3, 6, 7 4u7/10 V tant. 
C4 1n5 greencap 
C5 100n ceramic or greencap 

Semiconductors 
D1 -D4 1N4061, 1N4002, EM401, 

EM402 etc 

-DIodes 
ANODE 

5 WAY DR 
SWITCH 

to slue 

IC1, IC2 tÚ17805, LM7805 
IC3 74121 
IC4, IC5 4049 
LED 1-8 rectangular red LEDs 
ZD1 5V1/1 W zener 

Miscellaneous 
PB1 miniature momentary 

action pushbutton 
SW1 three -pole, two position 

min. toggle switch 
SW2 DPDT min. toggle switch 
SW3 single pole, 12 -position 

C&K'Lorlin' rotary switch, 
set for 8 -pos. operation. 

ETI-688 pc board; zippy box 48 x 68 x 130 mm; 
16 -pin ZIF socket: ac plugpack to suit (see text) 
etc. 

Price estimate S38 - S42 

The rotary switch, SW3 can now be screwed 
to the pc board. 1 used a C&K 'Lorlin' 
12 -position switch here with the index pin 
set to stop the action at nine positions. Orient 
the switch so that pin 1 is adjacent to the pad 
which has a track leading to pins 3 and 14 of 
IC5. Using eight short lengths of 22 guage 

tinned copper wire, wire each of the contacts, 
one to eight, to the respective pads on the pc 
board, as per the underside wiring diagram. 

Now install the pushbutton, PB1 and wire 
its contacts to the board with tinned copper 
wire too. 

Install the PROG/VERIFY switch, SW1, 
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C2 
D4 

25 V 

5V 

SW4 

IC3 
74121 

SV 

K1N4001 flw2: 
.c IN 

5V 

`d° '25V 
PSI Cn5 .SV 

RB 

5V 

OUT 

1ti 
's 

101, 

bápo0sil prrom 
a. a v°c 

° SwIG 

A2 

16 PIN 

ZIF 

SOCKET OH 

05 

07 

155 

pmao 
SW1 SHOWN IN 
P0000A/u POSITION 

5V 

(VERIFY1r 
PRlOG) 

SW,c 1 

1111«11111MI MIttNUFNi 111ttM4t 
1111«Wx«« : 

11111.2111111111 56 

111111111411111« P/ 

1111~1[1111t 
9 

Artworkis on P17. 
However, if you want positive or negative film, this can be 

obtained for $3.50, post paid, from ETI-688 Artwork, ETI 

Magazine, P.O. Box 21, Waterloo NSW 2017. Make LE 

cheques or money orders payable to 'ETI Artwork Sales' 
and ensure that you ask for a positive or negative, as required. 

HOW IT WORKS - ETI-688 

There's not much to tt, just power supply, 
programming pulser and simple readout. 

Two supply rails are necessary: +5 Vdc and 

+10 Vdc. The 5 V rail is provided by a 7805 

(IC1) three -terminal regulator from the 
capacitor -input bridge rectifier (D1-04, C2). 

The 10 V supply Is provided by lacking -up' the 
reference terminal of another 7805 (IC2) by 5 V 

using a zener (2D1). 
The programming pulse is provided by 

triggering a 74121 one-shot multivibrator, IC3. 

When PB1 is pressed, the NOR gate inputs of 
IC3 (connected as an inverter), pins 3 and 4, 

are pulled low and the inverter triggers the 
following Schmitt trigger, which sets oft a 

10 microsecond pulse from the O -bar output of 

the 74121. 

9 7.11 I113 13.14 

RA/READ 

TART 
LORL IN 
1 POLE 
12 POSITIONS 
SET TO 

9 POSITIONS 

ICS 
4'SV 

4049 

123 02024 

220R 20 

55 

When SW1 is in the PROGRAM position, 
SW1d couples this pulse to the enable pin of 
the PROM In the 16 -pin PROM socket. Capacitor 
Cl debounces PB1. 

Switches SW4-SW8 pull the address pins of 
the PROM socket low when closed, resistors 
R2 -R6 pull the address pins high when the 

switches are open. 
Resistors R9 -R16 provide pull-ups or pull - 

downs on the output pins according to how the 

PROG/VERIFY switch, SW1, is set. The rotary 
switch, SW3 selects the output line to be 

programmed. Two 4049 CMOS buffers drive 
the indicator LEDs which let you know what's 
happening. 

Capacitors C5, C6 and C7 bypass the supply 
rails and ensure the regulators remain stable. 

and tighten it in place. The remaining 
wiring, to this switch and the power supply 
board, should be done with plastic insulated, 
light hookup wire (10 x 0.2 mm). The under- 

side wiring diagram shows the details. Do 

this wiring carefully and check it when 

you've finished. 
Lastly, install the two CMOS ICs, IC4 and 

IC5. Don't handle their pins, either use an 

appropriate IC insertion tool or only handle 
the devices with your thumb and forefinger 
grasping the ends of the package. Solder 
pins 1 and 8 first. Digital CMOS ICs are 
pretty robust in general and it's unlikely 
you'll damage them. If you prefer, IC sockets 

can be used. 
Well. All that's left is to do a 'trial run' to 

see if it works and to get familiar with the 
procedure. 

A typical 
programming session 
A) With all power off, insert a PROM into the 
programming socket. 

B) Set SW 1 to the VERIFY position and turn 
the main power on. At this time all the LEDs 
should be on, indicating all fuses intact. 

C) Set switches SW4 to SW8 to conform to 
the appropriate input condition. 

D) Set switch SW3 to the output to be 

programmed. 

E) Throw SW1 to the PROG position. 

F) Touch PB1 a few times to burn the bit. 
A bit cannot be over -programmed. 

G) Put SW 1 hack into the VERIFY position 
to check that the bit is in fact programmed, 
which the LEDs will indicate. 

H) Repeat steps C through G until done. 

This is rather tedious and boring, and it 
would become a rather large pain if you were 

doing more than two or three chips at a time, 
or if the PROMs being used were of a larger 
variety. But, I've found 32 bytes isn't too bad. 

Just get a cup of coffee, find a comfortable 
chair,.and take your time. 

c 11 

NORTRON ICS 
AUDIO & DIGITAL 

TAPE HEADS 

for long life extended response 

Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 
Will fit AMPEX, SCULLY, TEAC, ATC, 

GATES, PENTAGON and many more. 
Specification sheet of all Nortronics heads 

available on request. 

Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 
REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 
Nortronics manufacturers a full range of 
audio care products. 

TAPE ALIGNMENT 
HEAD TAPES 

CLEANER ,,..- 
,ia, 

- 
SPLICING 
BLOCKS 

M r 
SPLICING TABS 

*portx 
ZENITH/HEIGHT GAUGE 

NORTRONICS audio care products are 

designed to care for and maintain your 
valuable recording equipment. 

SEND TWO 27e STAMPS FOR OUR 
FREE BROCHURE ON THE 

COMPLETE NORTRONICS ACCES- 
SORIES RANGE. 

EMAC 
INDUSTRIES Pty. Ltd. 

2 Bengal Crescent, Mount Waverley, 
Vic. 3149. Ph: (03) 277-9989. 
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BILL EDGE S 

rEitcrRori i C fiGif i 
Mall Orders NSW a ACT ONLY etc.sictWTAS,WA.NT TRADING HOURS 115117 Parramatta Rd . Concord 2 37 s1 - s o.9v sLso s1 - s 9.w s so BOTH STORES PO BOX 185 510 -$2499 5250 510 - $3499 $400 b[1rlkcarC) MonFrt 9am53o m 

(Comer &two 
lines) 

George Ave) 
325 - $4949 5350 $25 - $49.99 SS 00 p Telephone (02) 745 3077 (two Concord 
550 - $99.99 5450 550 - 599.99 $600 York St, Thursday 43 pm 117 York SL. Sydney Phone 29 2098' 2137 slo0 m more 5550 slop or more $7eo welcome here Saturday Vaml2 pm 

All heavy or bulky items (over 20 kg) sent Comet Road -Freight $1200 anywhere in Australia 

ANEW MICROBEE SOFTWARE -cRgE Ma 1 = 1' 11 Vi S XE6760`FI vales tii}i: .v: ulhi fu: .: xs. tt:;.-~"tAl IeOR -:;19196.5%-'08,E1 This program provides a multi purpuw', mule tun Ion means of stnnng a wide range :::::'. ' rA` name/address orwrtated records for soh+ w n' r tr ..al and mm rieron$14 :: \ J MO tee` 
Mpnitot$g25 O XE6780 BACUP {º;:ti!]:55.:~X27;591-~4:;:::;1912~ :ti 

ttt till 
pAtcto 0 an4e`2$ 00 This machine language program will c op,, ANl r 3" m reg. re f protection 59.95 Ell$62" sM 3 50 XE6785 PIANO BEEElgg2 Ka9áDe^sheGt129 

You can compou music and replay n 1 he program will pant the notes as t1tx2y are Ka4 or played hack You can compost lau different .. - s a sor 700 or 12fó bit 14.95 j1 12 
tA1 

jJ{Omt load a song hack r -..ti ti}-{} _ .::: T.:ti::::::::. xE 12 XE6790 ARTILLERYftirk:`rs E11 ..q: XESpgpC - moglts p rabolas and the effect of and ,p d change on the tralectary of a shell '' - thaty modes of , peratmn - tenon d y,me competmon for 26 players $11.95 ;ti '::: } : 'Jl Obpe 
K PI XE6795 CLO¿E, ti:i{{G}_11-55.w..r:{1:: .ti: ¿:; 

XFSZppMIcre'be 32KP1 
55 $4iá9.00 Designed to develop reading +kin, I roiling ahead and g. n l . ., crag. d 

XE MrO 64K PI ° $ xSQ 9 Contains 3 grew, at apps , th, same reading difficulty Statah', f.r s, n i $1 1 .95 
$Editor us 

' 00 pnmarvtunI secondary - ' Y:% :Y: ?: - ::}: )(E A55etnb $ 6 ; ,5;:5555: 5:;:r.á:tit { 'k cosurnd fe. 99 p XE6800 ESCAPE :. .::., .. ._: :: 'ti:: a:::. .:::: 'bee vJ Mathematics - full a hi+ and imd m a gar + I otear I dr t ur d., r 5; (i, e graphic. p nq:.;;: vl 5 9, 50 of the order of operations and to develop skill in writing and ,h ng mp!e equ n nt. 511 .95 ....::.:: fS'}:'. : vOQi $ S 9, C 
XE6805 TANK BATTLE:: '59;5:''' Yti555555 ' ti{{{rr r do-!{t}titi::: `p OBEE <] Saupg7 Q 
A game for two players iMrse tactics is an important f u:'V $ 11 95 }{ 5,:tip%»:- "" MI</[1 r 
XE6810 TOWNS & CITIES - NSW ::.C:}::.: f ' . CCESSORE $6.50 $1195' Manual 

'115116123.3.55.5.500500° 

11 50 
50 
50 

Deal. with maps and the I,rarim of earns towns and atw, nu ugMrr,t Ai, rrti-, . no ,me ,s on tot. in NSW : - of ASse^b A. 
XE6815 TOWNS & CITIES - AUSTRALIA t The program n similar do the above cony That B deals with 40 maim cities and 1 Wotd ua l 3 
XE6820 NUMBER FACTS {: : :ti ; +C ?..ti} r1 XE8f 5Mta a1 3 
limns n Australia $1 1.95 '_ 5. ; xE Ba51c 5 
- in i parr tier nl tables and number facts -. ti -------.ti_ Y p 16K Dee q 50 - Optnm, con t', all ,operannn+ plus mixed parameters In add,n in and ,uhiractinn t " i ,.:} xE of 5 .7 may he of 

511.95 }C . r'}s xESO2132x°eC $17 .50 - Spwd is selrtahly- .unable Inc indndual « a small group ' i)ee 
XE6825 SECRET NUMBER ltwasmallgrm : :::::}..;;},:titi,. };tx..... ., xE8022(4K Plug k et X49 50 
A crrmprehensrve program in a cf,.,'.ngng format whih develops a ehrlo+} xE5410MYO 

Cassette Record 1 O irod, r a mdmg of the pn to-sr,es of , tint" r n .r mprn Ie m dip. square. 5 11.95:::fU ii ,. ,, t r ,aiomr etc {:.: - - - - . :ti f:.:: ::{f .'. :E.stio:70bee Blank Cassette 
,, ° Stank Cass to$1p_scef 

Cassette ,m rhynA $11.95 e5 " Cap Blank v J 

DISKS FOR YOUR DGOS 
(From the official Applied Technology S100 support company) 

APPLIED TECHNOLOGY S100 CARD OWNERS, NOW THERE IS A STANDARD IBM 8 INCH DISK SYSTEM FOR YOUR COMPUTER. 

SINGLE SIDED VERSION 
1 x 600K DRIVE 

FROM: 
$1370 + SALES TAX 

DOUBLE SIDED VERSION 
1 x 1.2 MEG DRIVE 

FROM: 
$1804 + SALES TAX 

SINGLE SIDED VERSION 
2 x 600K DRIVE 

FROM: 
$2340 + SALES TAX 

DOUBLE SIDED VERSION 
2 x 1.2 MEG DRIVE 

FROM: 
$2504 + SALES TAX 

SYSTEMS INCLUDE CASE, SUPPLY, CABLES, MANUAL, CONTROLLER, DRIVES CP/M 2.2 
MICROSOFT BASIC -80 TOTAL SOFTWARE VALUE NEAR $600.00 FREE! 

CONTROLLER AVAILABLE SEPARATE 
ALSO A BROAD RANGE OF OTHER S100 CARDS TO SUIT YOUR SYSTEM. 

USERS GROUP! If you own an Applied Tech System or Cards then contact AED 
about users group activity (Help us, Help you!). 

Ag a MICROCOMPUTER PRODUCTS 9-5 
6 DAYS WEEK 
PHONE: 681-4966 ACOUSTIC ELECTRONIC DEVELOPMENTS PTY., LTD. INC. IN N.S.W. TELEX: AA70664 

OFFICIAL SYSTEM SUPPORT ORGANISATION FOR APPLIED TECH. S100 SYSTEMS 
Advance Australia 



MICROBEE COLUMN 

A MIXED BAG this month. Every personal computer 
must have a calendar program in its ragbag of 
'practical' software. Just to demonstrate that a 

personal computer is actually useful, you under- 
stand. Noel Bailey, of Maryland NSW, has obliged. 

For a bit of frivolity, Lindsay Ford, the brains behind 

Dreamcards software, has submitted a crazy name 

maker -upper program, The Nominator. Now you can 

find that really crazy name you wanted for the 

cat/dog/canary/etc. The other ° contributions this 

month are for those of more serious bent. Whatever - enjoy them! 

THE NOMINATOR 
Lindsay Ford, Eltham North Vic. 

Here's a fun (i.e: slightly crazy) bit of software, the sole 

function of which is to make up crazy names - an 

absolute must for serious adventure game writers! 

This program Should save you lots of midnight oil while 

trying to dream up more 'Klingons', 'Trylls' etc. 

Ho huml 

ATAN BELOW 0.1 
H.A. Moors, Bendigo Vic. 

Some MicroBee owners, having explored the 

mathematical functions in the BASIC, have found a 

couple of deficiencies. In March's column, Andrew 

Allan, of Manly Vale NSW, showed how to get around 

INTs rounding -down quirk. A potentially more serious 

limitation is the fact that the ATAN function does not 
work for arguments less than 0.1. Here's a small routine 

that gets around the problem - until maybe Applied 
Technology get around to fixing it. (Maybe Microsoft 

BASIC for the MicroBee will arrive first ...7) 

10 REM *:*:*,tr*** *c RRCTRN ROUTINE FOF: MICR 
OBEE *-*:**r*-*:**: 
20 REM The ' M i erobee' va. t u.e for FaTFiN í= 
i nua. t i d ±f- thE a.r~ment tha.rr 0.1 
30 INPUT " Rrgu.nne-r,t J 7<0 
40 FOR N = 1 TO 6 
50 N1 = FLT C N > 
60 N2 = 2 :*: N1 - 1 O N3 = N1/2 
80 N4 = FRRCT <N3) 
90 IF N4 = A THEN LET N5 = -1 ELSE LET N 
S = 1 
100 N6 = N2 *. N5 
110 r: 1 = X0 C N2 
120 X2 s 
130 X3 = X3 + k:2 
14c-3 NEXT N 
150 PRINT " Rrcta.n ' , XO J " _ ' 

, X3 

THE NOMINATOR 

00001 CLS : CURS 18,4: INVERSE: PRINT " * 

00002 NORMAL: PRINT: PRINT "ba: Lindsay R. Ford"; TAB(43) "for DRERMCRRDS C1983 

]": PRINT CA63 95] 
00003 PRINT "This astounding Programme takes over where Womans' Week la left off 

Now 90u can choose original and meaningful names for your" 

00004 PRINT "Pets, cars, babies etc. (although murder and mayhem may result fro 

rn naming infants in the Presence of their rncthers! ! ! )" 

00005 PRINT: PRINT "Press a keg RT RANDOM for 5 names. 

00006 A0í=KEY:£' IF AO5="" THEN 6' REM >>> Get Key 

00007 FOR X=0 TO ASC( 1=10$) : Y=INT( RND )' NEXT X: REM >>> De 1 ay & Randomise 

00008 PRINT: FOR X=0 TO 4: 190í=""' W=INTCRND*10), IF WC3 THEN LET W=INT(RND*9)' 

GOTO 10 
00009 Y=INT( RND*59 )' GOSUB 17: 

00010 GOSUB 18: IF W=9 THEN 14 

00011 GOSUB 16' IF W=8 THEN 14 

00012 GOSUB 18' IF W>5 THEN 14 

00013 GOSUB 16 
00014 Y=RSC( Rot)-32' Alt=CHR( Y ) 

* * THE NOMINATOR * * * " 

REM 
REM 
REM 
REM 
REM 

R25=A0S4 ; 2, LENC R0$) )' 

»> 
>>> 
»> 
»> 
»> 
REM 

Get 
Get 
Get 
Get 
Get 
»> 

first syllable 
second syllable 
third syllable 
fourth syllable 
fifth syllable 
CaPitali3e 

00015 Rot=A1:á+E12í: PRINT TAB(14) ROS' NEXT X: GOTO 5 

00016 ''r=INT(RND*81 ): REM »>>> Subroutine >>>>>>>>>>>> Later consonants 

00017 RESTORE 21: GOTO 19: REM >» First consonant 
00018 Y=INT(RND*36)' RESTORE 24: REM » > Vowels 
00019 FOR Z=0 TO Y: READ R l t' NEXT 

00020 R0? = ROS + 191*: RETURN 
00021 DATA ubu,nc","d" nfn,g,ur'n,ujn+ukr.,1",fry 

n,F,u,r.,,_u,t,v,uw,u 

v , ,a,z,b,C,d",f,g,h,J,k,1,m,n,P,r,s,t,v,w, 
:x'' ,y , ,i 
c.0022 DATA bl, br, ch, chl", ,_z , dr fr", gr, k 1, ph "Pr, 

qun, sh", ,'sh 
r sk,st,th,tr.:ts 
0002:3 DATA ",=k: 

Ct, f.f., gg, kg, kt+ 1l1, fr,fr,, rn.n, ng, nn", Pt, Pz, rm ,n t` rn . 

u rt.u ,J k ,u_ ,n tchu , t l ,u.F..tu , 

00024 DATA ;u,an,a,an,F,eu ueu,F.,ui,ni,iu,nin,Ou,nOn,On,nOIu, 

00025 DATA "ae, naiu, n,aa, 
auu, ueF,u, uF.i ia, "ie, "io, "oa, "IJe", "oi", "oQ", "oU" 

nur,uu,u n,u 
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CHARACTER GENERATOR 
Miroslav Kostecki, Elizabeth Park SA 

After encoding many PCG characters by hand, I finally 
decided to write a program to do the encoding for me. 
This small program encodes up to 120 programmable 
characters in a 6 x 20 PCG block. 

An enlarged 'working' character Is displayed on the 
left of the screen with a grey cursor to mark the dot to 
be changed. Pressing the space bar places a black 
dot and pressing any letter leaves a white dot. These 
changes cause the encoded decimal value to be 
updated on left of the line of dots. The cursor may be 
moved to the next line of dots by simply pressing the 
slash (/) key. 

All changes on the enlarged character simult- 
aneously modifies the coordinate character living on 
the lower right of the screen. These consist of a 6 x 20 
PCG character block with a scale on each axis. Any 
one of these may be chosen as a working character by 
keying the appropriate coordinates. This specified 
character is then enlarged to the left of the screen and 
all lines are encoded. 

Thus, blocks of up to 6 x 20 characters may be 
programmed and corrected with the finished product 
displayed instantly. If you couldn't quite follow all this 
then don't worry, just run the program, push a few 
buttons and it all should make sense. 

You can now use the decimal coding on the lett to 
produce PCG characters, like monsters for games, 
special mathematical symbols or 3D pictures. This is 
done by poking generated values into the PCG RAM 
space (decimal 63488 - 65535) and then using the 
CHR function or the PCG command. This is how the 
grey cursor and white blocks were produced. 

I hope you find this little program useful. 

CHARACTER GENERATOR 

00100 REM **_* Character Generator *** 
00110 REM by Miroslav Kostecki ; 30.3.83 
00120 CLS: HIRES: D=65519: ZONE 16 
00130 PRINT,," CHARACTER GENERATOR"+"1A:",,CA21 126]; 
00140 D=96: E=256: FOR A=1 TO 20 
00150 IF A<7 THEN CURS 30,10+A: PRINT A;"I"; 
00160 IF A<17 THEN POKE D+A,255: POKE G+A-16,85 
00170 CURS 32+A,10: PRINT CHR(64+A);: NEXT A 
00180 CURS 32,3:PRINT "Press 'space' bar for no dot," 
00190 ZONE 15: PRINT,," any letter to place a dot,'" 
00200 PRINT,'" '/' to move the cursor down," 
00210 PRINT " and the coordinates to change" 
00220 PRINT" the character Position." 
00230 PRINT,,," es:'1B'" 
00240 REM # Active section follows # 
00250 FOR A=1 TO 16: D=D -A: IF M=1 THEN 320 
00260 FOR B=0 TO 7: X=10+B*2 
00270 CURS X,A: PRINT CA2 254);: CURS X,A 
00280 A1$=KEY$: IF A1$="" THEN 280 
00290 IF A1$>"0" AND A1$<"7" THEN NEXT*$ 370 
00300 IF A1$="/" THEN.LET M=2: NEXT*B 320 
00310 IF A1$=" " THEN RESET B+E,6! ELSE SET B+E,G! 
00320 S=0: T=128: CURS 10,A: FOR C=0 TO 7 
00330 IF POINT<C+E,O) THEN PRINTCP2 255];: 

S=S+T ELSE PRINT" "; 
00340 T=T/2: NEXT C: CURS 5,A: PRINT (I4 S]; 
00350 IF M=0 THEN NEXT B 
00360 M=M-M/2*=2: NEXT A: M=0: GOTO 250 
00370 CURS 64: PRINT A1$;: D=112-INT<VALCAI$))*16 
00380 A1$=KEY: IF A1$<"A" OR A1$)"T" THEN 180 
00390 PRINT A1$: E=ASC<A1$)*8-264: M=1:NEXTw.A 250 
00400 END 

DIGITAL MULTIMETERS 
that measure capacitance 
various models to suit your requirements 
MODEL 7601 7605 7901 7905 

Test/measure transistor transistor capacitance capacitance 
DC Voltage 100uV to 1000V 100uV to 1000V 100uV to 1000V 100uV to 1000V 
Basic Accuracy 0.1% 0.5% 0.1% 0.5% 
AC Voltage 100uV to 750V 100uV to 750V 100uV to 750V 100uV to 750V 
Basic Accuracy 0.5% 1.0% 0.5% 1.0% 
DC Current 1uA to 10A 1uA to 10A tuA to 10A loA to 10A 
Basic Accuracy 0.1% 0.5% 0.1% 0.5% 
AC Current 1uA to 10A 1uA to 10A 1uA to 10A tuA to 10A 
Basic Accuracy 0.1% 0.5% 0.1% 0.5% 
Resistance 0.1 to 20Meg 0.1 to 20Meg 0.1 to 20Meg 0.1 to 20Meg 
Basic Accuracy 0.2% 0.5% 0.2% 0.5% 
Hie 10uA 2.8V 0 to 1000 0 to 1000 MMM Mao 
Capacitance ### #08 1PF to 20uF 1PF,to 20u1 - 
Basic Accuracy Mao 080 0.5% 1.5% 
Diode Test 1mA 1mA 1mA 1mA 
PRICE $110.50 $87.50 5123.50 598.90 
All complete with test leads, carry case and instruction manual. 

Low battery voltage automatically detected and displayed. 
Dual slope integration measurement technique to ensure noise -free measurements. 
Each range has full auto -polarity operation and over -range indication. 

IA0 1 Rr. N P T `l. I ID, 
20 Stamford Ave., Ermington, NSW 2115 Phone: (02) 85 2599 85 6228 
Cables: 'LAMRON' Sydney Telex: AÁ71551 LAMRON 
SORRY NO SHOP SALES MAIL ORDER ONLY to P.O. Box 438, Ryde, NSW 2112 
Please send order or S.A.E. for further Information. Bankcard Mall Orders welcome. 
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o.Videoaccessories 
_ 1 for 

0;\ 
eó 

ey a a 
Video Switching box 

$47.50 
Low loss R.F. switching -allows inputs for:- VCR, video disc, 
antenna, cable TV, home computer and video games. 

WE HAVE A GREAT RANGE OF VIDEO 
CONNECTORS AND CABLES FOR VIDEO 
TO VIDEO DUBBING. 

Cables Video Connectors 
PA -25 
5 pin 180 degree dubbing 
adaptor -Reverse pins for 
video use $6.95 
VC -14 
8 pin square plug to 8 pin 
square plug. Cable length 
2 metres $29.95 
VC -15 
6 pin DIN plug to 6 pin DIN 
plug. Cable length 1.5m $4.95 
VC -1 
BNC plug to BNC plug. 
Impedance-750hm. Cable 
length 1.5m $6.50 
VC -2 
BNC plug to PL259 plug. 
Impedance-750hm. Cable 
length 1.5m $6.75 
VC -á 
PL 259 plug to PL 259 plug. 
Impedance-750hm. Cable 
length 1.5 54.95 
VC -4 
PL 259 plug to RCA plug. 
Impedance-75Ohm. Cable 
length 1.5m 54.95 
VC -5 
RCA plug to RCA plug. 
Impedance-750hm. Cable 
length 1.5m $5.95 
VC -6 
BNC plug to RCA plug. 
Impedance-750hm. Cable 
length 1.5m 55.95 

VP -8 
8 pin' square video connector 
plug $7.50 
VS -8 
8 pin square video connector 
Inline socket $7.50 . 

e>. 7 

VP -10 
10 pin male video plug. Used In 

J.V.C.. Panasonic, Sharp and 
other VHS machines $11.50 
VS -10 
10 pin female Inline socket. 
Used M J.V.C., Panasonic, 
Sharp and other VHS 
machines $11.50 
VP -14 
14 pin male video plug. Used In 

Sony, Sanyo, Toshiba and 

other Beta machines $16.50 
VS -14 
14 pin female inline socket. 
Used h Sony. Sanyo. Toshiba 
and other Beta machines. 
$16.50 

VIDEO HEAD CLEANERS 
HC -1 V.H.S. Video head cleaner 
HC -2 Beta Video head cleaner 

A professional head cleaner - 
employs new "double sided" 
cleaning action -no need to 
"operate" on your machine. 
Just insert the cassette, play 
for 30 seconds and the job's 
done. Effective for 100 
operations. 

HC -1 517.50 HC -2 517.50 

r 

JeSea ideo Enhancer 
a 

Detail Enhancer VP5030 is another important 
contribution to the world of video accessories. The 
lightweight Detail Enhancer has been particularly 
designed to rectify loss in detail derived from VCR 
tapes and picture Impairments. With simple 
adjustments for more or moderate detailing, the detail 
enhancer can also overcome such picture 
impairments as loss of detail and disappearance of 
verticle lines. 

Specifications: 
1. Power requirement: 12V DC 110mA 
2. Input: 1 Video (RCA connector) 
3. Outputs: 3 Videos (RCA connectors) 
4. Output lever: Video outputs: 1.0Vp-p, 75 Ohm 

unbalanced below 1 Vp-p put. 
5. Enhance: Enhance 9dB (Referenced/1.0Vp-p) 
6. Signal-to-noise ratio: Greater than 50d8 below 

1Vp-p out. 

H 
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VIDEOTAPE 

0 for $148.00 
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T.V. and F.M. Splitters 
Model 

F Range 
IMHrl 

impedance 
(Ohms) Output Band 

Split 
ting 
loss 

Isolation 
V 
S 

W 
R IN OUT 

DDF 331 U/V 

DDF 772 U/V 

ODF 774 U/V 

50.890 

50890 

50.890 

300 300 

75 75 

75 75 

2 

2 

4 

VHF 
UHF 
VHF 
UHF 
VHF 
UHV 

3.5 
4 
35 
4 
6 7 

76 

25 
20 
25 
20 
30 
22 

1 5 
1 7 

15 
1 7 

1 4 
18 
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THE VIC-20 COLUMN 

RESPONSE to our first couple of columns has 
been encouraging and to encourage you a little 
more, Ozi-Soft has generously offered to donate a 
prize each month for the best hem submitted. 
Details are in the accompanying panel. 

What we are looking for is original programs and 
utilities. The Editor will judge the best submitted each 
month and the winner will receive the prize and get 
paid for the contribution into the bargain! Well also 
consider useful modifications to other programs (but 
please name the original source). 

MACHINE -LANGUAGE 
GRAPHICS 
J. Ennis, East Malvern Vic. 

The recommended way to create high -res graphics on 
the VIC is to bit -map as much of the screen as you 
have memory for. But even with memory expansion 
cartridges, the maximum size is about 160 by 
160 pixels because character memory cannot be 
located in the expansion cartridge. 

The following program does not try to bit -map the 
entire screen, so it avoids this limitation. When plotting 
graphs and the like, only a small portion of the screen 
is actually used. 

To turn on a single pixel, the program PEEKs into 
screen memory at the place the pixel will appear when 
it is plotted. If the character there is a space, it POKES 
another character in its place and then POKEs into 
character memory to turn on a single dot within that 
character. 

Thus, when a graph is plotted, most of the screen 
is filled with spaces and the remainder with other 
characters. 

Within the program the plotting of points on the 
screen is achieved by two machine -language routines 
which must be POKEd into memory before running. 
The first of these clear out the character memory 
in RAM, sets the character memory pointer to 5120 
(decimal), clears the screen and sets the 8116 char- 
acter size. 

*ENCOURAGEMENT* 

Ozi-Soft, in conjunction with Computer Technics, 
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 manufactured 
and simply plugs into the VIC-20's expansion slot. 
It features three sockets that can be Independently 
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 hassle of plugging things in 
and out and turning the computer on and off each time. 
It is distributed by Computer Technics, P.O. Box 75, 
Kogarah NSW 2217 and 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 entres to: The Editor, VIC-20 Column, ETI 
Magazine, P.O. Box 21, Waterloo NSW 2017. 

4( 41 V.4V**4 4#44444444444444441 4t 41 if IL 

The second routine plots a point whose x and y together it will plot the points, where 1 gives the highest 
coordinates are stores in locations 0 and 1 respec- density and 4 the lowest. 
tively. Both routines are relocatable but only work on Once plotted, the graph will remain on the screen 
the unexpanded VIC, although they could be modified. until the user presses the CTRL key and then the 

Type in Program 1 and save it immediately, taking space bar. 
special care with the data statements; a mistake there Both parts of the program should be typed in without 
may well crash the program later. Erase the first any spaces between words as this saves using too 
program, then type in Program 2 and save it on tape much memory space. 
immediately after Program 1. 

To use it, load and run Program 1, which POKEs the 
machine language into memory; unless there is a 
mistake, it will then automatically load and run the 
second program on the tape, the one that does the 
plotting. 

When run as above, the second program will plot 
the graph, in Cartesian coordinates, of a function 
defined in line 5. To do this, it will ask for the domain 
of the function of the function, i.e: the range of values 
on the x-axis for which values of the function are to 
be plotted. 

It will then ask for the plotting density, i.e: how close 

HEART STOPPER 
Neil Duncan, Heathmont Vic. 

This program catches a few hearts. To play it, simply 
press the two cursor buttons which will move the 
capturing position on the screen. 

The game is over when the score reaches 20. On 
ending, the time taken is printed out. 

The small type in lines 60 and 160 refer to VIC-20 
buttons and should not be typed as text (no commas 
either). 

MACHINE -LANGUAGE GRAPHICS Program 1 

10 REM LOADS MACHINE -LANGUAGE 
20 CH=O:FORI-5892T06119:READA:POKEI,A:CH=CH+.4:NEET:IFCH(>33481 
THENPRINT"ERROR":END 
30 FORI=58921.06119:POREI-1000,PEER(I):NEXT:F0KE631,131:POKE 
198,1:END 
40 DATA173,3,144,9,1,141,3,144,169,8,141,15,144,169,253,141,5, 
144,169,147,32,210,255 
50 DATA169,0,133,251,169,30,133,252,169,150,160,0,145,251,200, 
192,0,208,249,230,252,165 
60 DATA252,201,32,208,237,169,20,133,252,169,0,133,251,160,0, 
145,251,200,192,0,208,249 
70 DATA230,252,165,252,201,30,208,235,96,169,0,133,251,133,252, 
133,253,133,254,165,0 
80 DATA24,105,248,230,251,176,249,198,251,165,1,24,105,240,230, 
252,176,249,198,252,166 
90 DATA252,169,0,24,105,22,202,224,0,208,248,24,101.251,133,253, 
164,253,185,0,30,201 
100 DATA150.208,9,173.255,29.153,0,30,238,255.29.133.253.165,1, 
166,252,56.233,16,202 
110 DATA208,250,133.254,169,20,133,3,165,254,166,253,24,105, 
16,144,2,230,3,202,224,0 
120 DATA208,244,133,2,165,0,166,251,56,233,8,202,224,0,208,248, 
133,252,169,7,56,229 
130 DATA252,170,169,1,24,133,251,101,251,202,224,0,208,246,133, 
252,201,0,208,2,230,252 
140 DAT4160,0,177.2,5,252,145,2,96 

Program 2 

5 DEFFNA(X)=SIN(X) 
10 I'OKE36878,9:PRINTCHRS(147)SPC(48)"VIC GRAPHICS":PRINTSPC(90) 
INPUT"DOMAIN(A,B)";A,B 
20 IFA>.BTHENPRINTSPC(50)"ERROR":PORE36876,200:PORI=OT01500:N7XT 
:P0V.E36876,0:00T010 
30 PRINTSPC(45);:INPUT"PLOT DENSITY(1-4)";e:IPC<10RC)4THENC=4 
40 SYS4892:POKE7679,1:D=C'(B-A)/175:U=0:L=0:F0RI=ATOBSTEPD:C= 
FNA(I):IFC(LTHENL=C 
50 IFC>UTHENU=C 
60 NEXT:H=175/(ABS(L)+U):W=175/(B-A):IFB(0 ORA>OTHEN80 
70 POKE0,-A'W:FORI=010175:PORE1,I:SYS4968:NEXT 
80 POKE1,175-ABS(L)'R:FORI=0T0175:POREO,I:SYS4968:HEIT 
90 F0RI=ATOBSTEPD:C=FNA(1):X=(I-A)'w:T=175-(ABS(L)+C)'H:PORE 
0 X:POKE1,T:SYS4968:NEXT 
95 POKE36875,180:FORT=oT0600:NFXT:POKE36875,0:WAIT653,4:'wAIT 
197.32 
100 POKE36879,27:P0KE36869,240:PORE36867,PEEr.(36867)AND254:POKE 
198,0:GOT010 

HEART STOPPER 
10 V=36878:52=36875:H=83:X9=22 
20 T1=7680:C1=38400:X1=10:53=38884: 12=8164 
30 POKE S2,200 
40 IF W=20 THEN PRINT"TIME=";NID$(TIS,4, 1); 

";NIDS(TIS,5,2);" PRESS RETURN";:INPUT A$ 
50 T1$="000000":W=O 
60 PRINT"clear,home,21 times down cursor" 
70 IF RND(1)<-1 THEN R=22'RHD(1):POKE T2+R,H: 

POKE 53+R,0 
80 PRINT 
90 POKE (T1+X1),X9:POKE(C1+)(1),0 
100 POKE V,O:CET AS:IF LEN(AS)<>1 THEN 150 
110 IF ASC(A$)=17 THEN X1=X1-1:COTO 130 
120 IF ASC(A$)=29 THEN X1=XI+1 
130 IF X1>21 THEN X1=21:COTO 150 
140 IF X1c0 THEN X1=0 
150 COSU3 500 
160 IF W=20 THEN PRINT"clear,home,FINISHED": 

FOR I= 100 TO 200:POKE S2,I:POKE V,15:NEXT I: 
POKE V,O:COTO 10 

170 POKE(T1+X1),X9:POKE(C1+X1),0 
180 COTO 70 
500 111=0:POKE V,0 
510 IF PEEK(22+T1+X1)=H THEN W1=1 
520 IF W1=1 THEN POKE V,15:W=W+1 
530 IF W<10 THEN POKE T1,'W+48:POKE C1,0 
540 IF 4>9 THEN Z=ItlT(1/10):POKE 11,48+2: 

POKE T1+1,W-10'2+48:POKE C1,0:POKE C1+1,0 
550 RFTURN 
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-N " COMPUTERCARD 
S100 Z80 System Card Specialists 

CP/M3 USERS 
DRC-II. The board for multi-user 
installations. 256K dynamic RAM card, 
bank select, fast 4 Mhz operation, on- 
board memory prom, dip -switch selectable 
boundaries, bank mode allows up to 2 
boards on bus, hidden refresh, phantom 
disable. List Price $995. 

$7950uR PRICE 
. ¡T- , 

,I ¡._:+' -L 1! 
k91,n nnt 
FDC-II. Enhanced floppy disk controller, 
IBM 3740 compatible, operates 5" & 8" and 
single/d. density drives, handles up to 4 

drives, runs multi -density CP/M2.2 & MP/M 
2. Vectored Interrupt operation optional. List 
Price $465. 

$37O0uR PRICE 

te 

< 

1 

r) 

S8C-800. 4 Mhz Z-80 CPU, two serial 
RS232 ports, software programmable Baud 
rate gen., Centronics parallel port, 22 prog. 
I/O lines, real time clock (battery backed), 
2K CMOS RAM, power on reset/power fail 
detect, battery backed as standard. etc. List 
Price $495. 

$395 OUR 
PRICE 

l i 
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CRC -64. Fool -proof memory system. State- 
of-the-art 64K CMOS memory card with 
memory protection, on board battery back- 
up, compatible with DRC-II, write protection 
enable/disable. List Price $675. 

$565 OUR 
PRICE 

VDC-8024. The low cost alternative to 
stand-alone terminal. Flexible 80x24 
memory mapped video display board with 
full ASCII, semi graphics, Inverse & half 
intensity video, flicker free screen updating. 
Battery backed option offers diagnosis of 
system shut downs. List Price $325. 

$230 OUR 
PRICE 

Please send me product data sheets. 
(I enclose 4 stamps). 

I wish to order 

My cheque/order form for .. is enclosed 

Please debit my Bankcard No. 

Name 

Address 

Signature 

Please include me on your new product 
mailing list. I am mainly interest in 
systems for O Hobby, O Industrial use, 

Education. O Business, Process 
control, O Other. KN/469 
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SPC-29. High performance dual serial & 9 
parallel port I/O CARD, with full I/O address 
decoding. Switch selectable baud rates. 
Link patch area, programmable modes for 
strobed/latched I/O. List Price $295. 

$235 POUR RICE 

49,. 

MINI CARD CAGE. - 

Compact card cage 
frame with 5 -slot motherboard plated 
through hole. Five edge connectors. Was 
$150. 

$125 OUR 
PRICE 

J11 
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S-100 WIRE WRAP CARD. Gold-plated 
edge connectors, through hole plating, 
provisions for four regulators, distributed 
power rails. I/O connector provision on top 
of card. 

$33 OUR 
PRICE 

DIGITAL PANEL METER 
Analogue Devices 4'h digit LED Panel 
Meters. Brand new in original boxes. 
Originally $300. 

S75OURPRICE 

(Limited Stocks) 

e *A. ; 
COMPUTER CARDS 

PO Box 412, Dandenong 3175, Phone (03) 795 585& 
Authorised distributor of SME Systems products. 

Prices subjecr to change without notice. All prices 
excluding tax. For retail prices add 20%. 

All boards fully assembed and tested and backed 
by 90 -day guarantee. 
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EPROMs 
shown only 
for clarity. 

Prototyping 
Area 

Jim Ferguson, the designer of the "Big Board" distributed by Digital Research: Computers, has produced 
a stunning new computer that we will begin shipping in November called "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 280A DMA chip. 

64K DYNAMIC RAM + 4K STATIC CRT RAM + 24K E(E)PROM OR 
STATIC RAM 

"Big Board II" has the three memory banks. The first memory bank has eight 4164 
RAMs that provide 60K of user space and 4K of monitor space. The Second memory 
bank has two 2Kx8 SRAMs for the memory -mapped CRT display and space for six 2732 
As, 2Kx8 staticRAMS, or pin -compatible E(E)PROM5. 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 350 nS2732 EPROM containing the monitor. 

MULIPLE-DENSITY CONTROLLER FOR SS/DS FLOPPY DISKS 
The new Ferguson single -board computer has a multiple density disk controller. It can 
use 1793, 1797, 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 6845 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 18.60 
KHz monitors. The display is user programmable with the default display 24 lines of 80 
characters. 8002a crimp supplied for 18 ro 60 knz monitors 

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. 

DMA 
The new Ferguson computer has a 280-A DMA chip that will allow byte -wise data transfers at 500K bytes per second and bit serial transfers via the Z80 -A S10 at 880K 
bytes per second with serial processor overhead, though the monitor for the new 
computer uses the DMA chip mainly for transferring data to and from disk, the chip can readily be used for other things since its "waltlready" pin can be connected under 
software control to some half a dozen signal lines. When a hard -disk subsystem is 
connected to the "Big Board II" via its "SASI" interface, the DMA chip makes 
breathtaking disk performance possible. 

"SASI" INTERFACE FOR WINCHESTER DISKS 
The "Big Board II" implements the Host portion of the "Shugart Associates Systems 
Interlace". Adding a Winchester disk drive is no harder than attaching a floppy -disk 
drive. A user simply 1: Runs a 50 -conductor ribbon cable from a header on the board to 
any of several inexpensive controller cards for Winchester drives that implement the 
controller portion of the SASI interface. 2: Cables the controller to an appropriate drive, 
and 3: Provides power for the controller -card and drive. Since our CBIOS contains code 
for communication with hard -disk, that's all a user has to do to add a Winchester to a 
system! 

A Z80 -A S1010=TWO ASYNCHRONOUS/SYNCHRONOUS SERIAL 
PORTS 

A PARALLEL KEYBOARD PORT=FOUR OTHER PARALLEL PORTS 
USER 110 

The new Ferguson single -board computer has one parallel port for an ASCII keyboard 
and four others for user defined 1/0. When the computer is powered -up or reset, the 
monitor looks for a carriage.return at the keyuboard and serial ports. It the first carriage - 
return the monitor gels comes from the parallel keyboard, the monitor uses the board's 
video display circuitry to communicate with the user via a CRT. If the first carnage - 
return is typed at an ASCII terminal attached to a serial port, the monitor autabauds and 
makes the terminal the system console. 

TWO 280-A CTCs=EIGHT PROGRAMMABLE COUNTERS/TIMERS 
The new Ferguson computer has two Z80A CTC5. 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 2716s, 2732(4)s, or 
pin -compatible (EIEPROMs Sonware 525 extra. 

CPIM 
CP/M with Russell Smiths CBIOS for the new Ferguson computer is available for 5220 
The CBIOS es available separately for 565 
Actual board size: 39 6cm x 22 2cm 5 inch BIOS being developed Approx price 595 

Pricing and Availability: 
Availability: 2 weeks delivery. 
In single quantities, full kits cost $775.00 + tax, and A8T'd computers Cost 
$895. There are attractive discounts that range to 35% for OEM's and 
dealers. For details about them please call Rod Irving on (03) 489 7099. ie: 
3 Ferguson II "Big Board" are less 20% off the one-off price, hard disks 
disk controllers, boxes and power supply to suit both 8" 8 514" systems 
will be available. 
Bare board with main chips now available (includes PCB, Manual, PALS, Monitor ROM, SMC chips). You have to add rest o1 components at 5495 + tax Errors and omissions excepted 



660 SOFTWARE 

HERE are a couple of useful utilities and a new 

game. We now have such a stack of software - this column being the most popular computer 
column in ETI - that we'll have to run a 'potpourri' 
again very soon! 

For those who have enquired, or thinking of enquiring, 

we haven't forgotten about the spare 110 port or 

expansion projects. Be patient, we're gathering our 

resources and working on it. 
In the meantime, keep those programs, hints, tips, 

and modifications coming; there are plenty of '660 

owners out there who want to be kept busy. 
The first program this month is an editing utility. 

Correcting wrongly entered instructions is OK, but if 

you have ever missed a few early on in a big program, 

then you'll know what frustration means! Now you can 

'insert' those missing bytes. 

BLOCK MOVE 
Tzu-Pei Chen, Mulgrave Vic. 

Have you ever entered a 500 byte program only to 

discover that you had left out one byte right up the 

front? 'Block Move' allows you to salvage this situation 

by letting you insert that missing line of code without 

retyping the rest of the program. What the program 
does is move chunks of memory around. For instance; 

say you wanted to enter this program: 

0600 16 B6 3D 7D 16 55 00 00 

But you entered this; 
0600 16 B6 16 55 00 00 

You would proceed thus; 
0700 06 06 ; 606 is the byte after the chunk of 

memory to be moved. 
0702 06 02 ; 602 is the beginning of the chunk of 

memory to be moved. 
0704 07 30 ; 730 is somewhere convenient to put it 

for the meantime. 
Then you type RESET 0 0706 RESET 6 (execute 

machine code at 706). The 660's memory will now 

look like this; 
0600 16 B6 16 55 00 00 
0730 16 55 00 00 

Then you enter; 
0700 07 34 ; 734 is the byte after the chunk of 

memory to be moved back. 
0702 07 30 ; 730 is the start of the chunk of memory 

to be moved back. 
0704 06 04 ; 604 is where to replace the code 

leaving two bytes for the missing code. 
Then you again type RESET 0 0706 RESET 6. The 

660's memory should now be; 

0600 16 86 16 55 16 55 00 00 

Then you just enter the missing code and there it is, 

0600 16 86 30 7D 16 55 00 00 

This was a silly example but imagine it it had been 

500 bytes long... 
NOTE: 
If you use Block Move to move memory up, 

NEWPOS (eeff) > START (ccdd) 

then you must make sure that 
NEWPOS (eeff) >= FINISH (aabb) 

otherwise Block Move will not work correctly. 

TANK BATTLE 
J.R. Hyde, Christchurch NZ 

This game has been adapted from a game originally 

written for the Cosmac VIP. You are a 'tank commander' 

and the object is to annihilate targets. It's a variation 

on a familiar theme, but this one has a few twists and 

it's not as easy as it appears. 
A target will appear at random on the screen and 

may disappear at times. By manouvering your tank, 

you try to shoot the target and score a hit using the fire 

button (key F - what else!). Your score (00 to start 

with) is shown on the left of the screen and the number 

of shots left is shown on the right. For each hit you 

score 10 points. Each time the target hits you, how- 

ever, five shots are deducted from those remaining! 
To manouver the tank, use the keys as follows: 

Key 1 UP 
4 LEFT 
6 RIGHT 
9 DOWN 
F FIRE 

By changing the data at 07b8 to 4428 and 07cc to 

442F, the tank can be made to move and fire in the 

bottom part of the screen if required. 

BLOCK MOVE 
NAM BLKMVE 

TANK BATTLE 

0700 
700 0000 

ORG 700 
FINISH RMB 2 'aabb End of block. 

. 0600 - 1630 761b 6020 8065 4f00 6600 1784 0011 

702 0000 START RMB 2 'ccdd Start of block. - DATA FILES 

704 0000 NEWPOS RMB 2 'eeff Where block is to 0630 - 6e00 6da0 6a01 6906 6804 6709 6619 6410 

706 F8 07 MOVE LDI 07 be placed. 0640 - 630o 6200 6106 a612 fa55 27d4 6040 f015 

708 85 
709 B7 
70A F8 00 

PHI R5 
PHI R7 
LDI 00 

0650 
0660 

- f007 3000 1650 27d4 270a 2762 a612 f565 

- 26ae 2606 26eo 3f01 2714 3f01 26ec 3f01 

70C A5 PLO R5 0670 - 26ec 3101 267o 4f01 1766 1662 a612 f565 

70D F8 01 LDI 01 0680 - 4600 3500 1688 178o e7a1 6209 e8a1 6204 

70F A7 
710 F8 07 

PLO R7 
LDI 07 

0690 - e9a1 6206 eaal 6201 4200 00ee 26ae 8120 

712 B8 PHI R8 06a0 - 279a 27ac 6c01 6200 6100 a612 f555 a7ff 

713 F8 02 LDI 02 06b0 - 4101 6000 4104 6013 4106 600d 4109 6006 

71 5 A8 
716 48 

PLO R8 
LDA R8 

06c0 - fOle d347 00ee 600f e09e OOee 450f OOee 

717 B9 PHI R9 
06d0 - 650f 76ff a612 1555 7403 7303 279a 279a 

718 48 LDA R8 06e0 - 279a a623 f555 a819 d341 00ee a623 f565 

719 A9 PLO R9 0610 - 4500 00ee a819 d341 279a 6c02 27be 4bbb 
71A 48 
718 86 

LDA R8 
PHI R6 

0700 - 170a d341 a623 1555 00ee 6500 6000 a617 

71C 48 LDA R8 0710 - 1055 1704 a6ld f565 350f 1744 a8la d345 

71 D A6 PLO R6 0720 3200 1732 o103.a619 file f065 8100 c201 

71E 49 
71P 56 

LOOP LDA R9 
STR R6 

0730 - 7201 279a a8la 6c03 72ff 6f00 d345 a61d 

720 16 INC R6 
0740 - f555 00ee o407 a811 f41e f065 8300 a827 

721 89 GLO R9 0750 - 141e f065 8400 a8la d345 6020 1018 650f 

722 E7 SEX R7 0760 - 173e 6500 173e 4c01 1602 4c02 1782 a623 

721 F5 
724 CA 071E 

SD 
LBNZ LOOP 

0770 - 1565 4500 1602 a819 d341 6100 d341 3f01 

727 99 GAT R9 0780 - 1602 7e0a 6040 1018 00e0 164a 00e0 27d4 

728 E5 SEX R5 0790 - 6060 f018 1794 6e00 1784 4101 74ff 4104 

729 F5 
72A CA 071E 
72D CO 0000 

SD 
LBNZ LOOP 
LAR MONITOR 

07a0 
07b0 

- 73ff 4106 7301 4109 7401 00ee 4400 7401 

- 4300 7301 4338 73ff 4418 74ff 00ee 6b00 

> 072F END 07c0 - 4400 17ce 4300 17ce 433f 17ce 441f 6bbb 

07d0 - 6100 OOee 6308 6408 a629 fe33 1265 27ec 

-> BLKMVE LISTING 2 Oleo - 6328 a629 1633 1265 27f2 00ee 1029 d345 

700 an bb cc dd ee ff F8 07 0710 - 7306 1129 d345 7306 1229 d345 OOee 0110 

708 1115 B7 
710 F8 07 

F8 00 A5 
B8 F8 02 

F8 01 A7 
A8 48 B9 

0800 - 547o 6c7c 7c44 7o7c 6o7o 5410 001c 786e 

718 48 A9 48 B6 48 A6 49 56 
0810 - 78fc 003f 1e76 le3f 0080 a870 1870 a80b 

720 16 89 E7 F5 CA 07 1E 99 0820 - 1b28 3830 2010 0000 0000 081b lblb 1804 

728 E5 F5 CA 07 tE CO 00 00 
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ZX COLUMN 
WELL, it seems ZX enthusiasts have come out of 
issue column! 

One such was David Vernon, Secretary of the 
Australian ZX Users Association, who promises regular 
contributions. His first effort heads up the column this 
issue. 

SAVING MEMORY 
I have received a number of comments from AZUA 
(Australian ZX User's Association) members who 
have bought an unexpanded ZX81 and don't seem to 
be able to fit a workable program Into only 1K of RAM. 
However, don't despair, for there are many ways that 
you can fit more into 1K Look at the following: 

1. Use only single letter variables. Instead of this: 
10 LET SCORE=0 

use: 
10 let S=0 

2. The Sinclair instruction manual suggests using 
REM statements at the start of subroutines and 
throughout the program. This is fine if you own a 16K 
RAM pack. If not, cut out all REM statements. 

3. Use Sinclair keywords within PRINT statements. 
For example: 

10 PRINT "PRESS S TO STOP AND 
R TO RUN AGAIN." 

By using the Sinclair keywords for STOP, AND and 
TO, you save 14 bytes. 

These words are shifted words printed In red on the 
keyboard. This is not all, you can replace the word 
RUN also with a keyword. This is not as simple as it 
may seem. 

To get RUN, you must use the Sinclair keyword for 
THEN and then type RUN (on the R key) straight after 
it. Backspace and delete the THEN. By doing this you 
save a total of 17 bytes in that one sentence! 

4. Replace the numbers 1 and 0 with the following 
expressions: 0 can be replaced by SGN PI, SIN PI, 
INT RND or TAN Pl. NOT PI is the fastest command. 
1 is replaced with SGN PI, and of course 3 can be 
replaced with INT Pl. 

The use of these techniques in your program will 
slow the running time down, but will save you 4 bytes 
everytime they are used. 

5. All numbers which are larger than three or less 
than zero can be placed within strings. For example: 

120 GOSUB VAL "30" 

the woodwork In response to our call in the April 

Keep those contributions coming. We'd especially 
welcome contributions for the ZX Spectrum. All 
submissions must be your original work or describe a 
useful modification to published software. 

or 
10 PRINT AT VAL "6", VAL"10";"AZUA" 

Believe it or not each time this is used you save 
three bytes. 

6. You can save four bytes each time with regard to 
numbers In the range of 0-255, excluding 67-127. This 
is because each of these numbers is a ZX character or 
keyword. 

The function CODE can be used to return the 
numerical value of the corresponding character. 
For example: 105 GOTO 60 can be replaced by 
105 GOTO CODE "W'. Within a program it certainly 
looks weird, but it works. 

7. Don't use the INKEYS function like this: 
50 IF INKEY$="8" THEN LET A=A+1 
60 IF INKEY$="5" THEN LET A=A -1 
if you are using it for moving things around on the 
screen. 

Use this instead: 
50 LET A=A+(INKEY$="8")-(INKEY$="5") 

8. If you are using PRINT AT a number of times 
together like: 
10 PRINT AT Y,X;"H" 
20 PRINT AT O,R;"V" 
30 PRINT AT A,B;"$" 

use this instead: 
10 PRINT AT Y,X;"H"; AT Q,R;'V";AT A,B;" S" 

This method saves lots of memory and typing! 
9. If you give two variables the same value, e.g: 

5 LET A=20 
10 LET N=20 

use this instead: . 

5 LET A=20 
10 LET N=A 

It saves memory and is also faster than the other 
way. 

10. Use undefined variables to stop the program. 
So, replace 
60 IF M=0 THEN PRINT "GAME OVER" 
70 IF M=0 THEN STOP 

David Vernon, Campbell, ACT 

with: 
60 IF M=0 THEN PRINT "GAME OVER";X 

where X hasn't been defined previously. 
The program will stop with an error code 2 instead of 

an error code 9. 
11. Don't use the whole screen for your display. The 

program example here, "Oesophagus", gives a good 
example of this. I used only the first 12 lines of the 
screen. The reason for this is that the display file and 
the RAM for your program are all in the same 1K and 
the more memory you use, the less display you get. 

12. Use scientific notation where possible. 
Instead of: 
10 LET G= VAL "10000" 

use 
10 LET G= VAL "1E4" 

Use the following subroutine to see how much 
memory you have used up in your program: 
9999 PRINT PEEK 16400+PEEK 16401'256-16587 

use GOTO 9999 to use it. The number of bytes it 
shows doesn't include the routine itself. 

The 16K version is: 
9999 PRINT PEEK 16400+PEEK 16401'256-16587 

and for those who own the ZX80 with 4K ROM the 
routine is: 
9999 PRINT PEEK (16392)+ PEEK 
(16393)'256 -16461 

and those lucky enough to have a ZX Spectrum can 
e: 

PRINT PEEK 23720+256 PEEK 23731 -PEEK 
9u9s 

23653-256'PEEK 23654 
Finally, you can try this program which uses the 

memory saving devices outlines above to make it fit 
into 1K. 

OESOPHAGUS 
Use the N and M keys to maneuver your globule of 
food down an evil oesophagus. You must prevent your 
globule from being absorbed into the sides. If you 
don't like the idea of globules of food, perhaps you can 
change it to a car and call the program "Grand Prix. 

OESOPHAGUS 

5 LET R=NOT PI 

10 

20 

30 

40 

50 

100 

110 

120 

130 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

FOR 

LET 

A=VAL "12" 

B=VAL "6" 

F=A 

G=VAL "1¢" 

S=NOT PI 

X=INT (RNA*INT PI)-SGN PI 

I=INT (RND*INT PI)+VAL "2" 

L=SGN PI TO I 

B=B+X 

135 IF B>VAL "10" THEN LET B=B-SGN PI 

140 LET G=G+(INKEY$="M")-(INKEY$="N") 

150 PRINT AT A,B;" graphics T, 

6*graphics space, graphics Y "; 

AT F,G;" graphics H " 

160 IF G<=B OR G>=B+VAL "7" THEN GOTO VAL "300" 

170 SCROLL 

175 LET S=S+SGN PI 

180 NEXT L 

190 GOTO VAL "100" 

300 PRINT "SLURP" 

310 PRINT "SCORE";S 

320 IF S>R THEN GOTO VAL "400" 

325 GOTO VAL "420" 

400 PRINT "NAME?" 

410 INPUT B$ 

415 LET R=S 

420 PRINT "TOP SCORE";B$;" ";R 

430 PAUSE VAL "200" 

440 CLS 

450 GOTO VAL "10" 
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ROD IRVING ELECTRONICS 

BMC VIDEO MONITORS 

Green Phosphor 
12MHz B/W 
Used by Telecom 
Great Value 

NOT $299 
ONLY $279 

2 BRANCHES 
425 High St. Northcote, Ph.: (03) 489 8131 

48-50 A'Beckett St. Melb. Ph.: (03) 347 9251 

Mail orders: P.O. Box 235 

Northcote, Vic. 3070 

min p&p $3.00 

TERV,"FINAL WITH DETACHED 
KEYBOARD 

Incredible Quality 
Unbeatable Value 
$1099 inc. tax 

BEAT MAINS INTERFERENCE WITH 
OUR LINE FILTERS 

Easily mounted inside 
equipment with flying heads. 
Stop the glitches that destroy 
valuable data. Manufacturer 
enquiries welcome. Another High 

N Tech Direct Import by Rod 

$12.25 

INGERSOLL GREEN PHOSPHOR 
MONITORS 
Update now, and add a touch 

of class to your computer. 
Features: 
18 MHz B/W 

Green Phosphor 
Concealed Controls 
1 Year Warranty 

- ., 

$199.50 Orange Phosphor 

DISC DRIVES 
MP1 51 $265 + 20% ST 
MP1 52 $385 + 20% ST 
MP1 91 $415 + 20% ST 
MP1 92 $515 + 20% ST 

MITSUBISHI DRIVES 
8" Standard $618 
8" Slimline $618 

If you want two or more 
"GIVE US A YELL!" 

We have the full range of Mitsubishi drives 
and won't be beaten on price 

2 x 8" Slimline Case with power supply 
(can also take 1 standard 8' drive) 
Put your S.B.C. in bottom. 

Power supply delivers 
+5V @ 5A 
±12V ®1A r 
+24V @ 2A 

$350.00 inc. fan 

2 x 8" Standard Drive Case 
Bare Case $120.15 

5" Drive Cases with power supplies 

For 1 drive $69.00 
For 2 drives $119.00. 

KEYBOARDS 
Clare C70 $169.00 Case with cutout $85.00 

RCA $139.00 

non 

aeereeeerie 
onooa00000uerarte 
rraoromumo©11soor ea2ht,tIaocOe:__ 

Unbeatable 51/4" 
FLOPPY DISC PRICES SPEECH SYNTHESISER 

S.S.D.D. 
1-9 10-99100+ $75.00 

$3.00 $2.85 $2.60 
Well known brand 
Plus 20% sales tax 

12 month guarantee 

Our Price 

DT 1050 
National Digitalker and Romset 

DT 1057 
National Digitalker Second Romset $59.00 

Data Sheets included in chip sets 

PRINTERS 
8510P 
8510S 
1550P 
1550S 

Tax ex. 
$895 $795 

$1075 $990 
$1195 $1095 
$1295 $1195 

ETI 640 VDU 
Bare Board 
Kit Price 
A+T 
A&T 

$59.00 
$129.00 
$149.00 
$149.00 

S100 EXTENDER 
CARD 
Plúg into your S100 system and be 

able to check your board voltage 
lines are all fused. / 
$49.50 cp.0 

ae`' 
4 to 

tea`\& 4O ar4Ga. 

to 4 02*9 ,4 e9e 

/QNe2. 

WHAT ABOUT 
A STAND 
FOR YOUR PRINTER 

_-- 

Adjustable and sturdy. 
Makes life a 11.. 

"hell of a lot easier' 
$249.00 

WE HAVE 
UNBEATABLE 
PRICES ON 
SYSTEMS 

- 
. 

Give Rod a ring and discuss what 
you need 

0-fr 
92" 

,+4%at rate 
c;. 
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PROFESSW 
4M A MA SOLDERING 

ER STATION SOLDER Pow SET AID 
For the person working with PC boards 
this is an essential aid. Kh contains. 
guide fork tool, scriber, heatsink clip and 

Host 
stainless steel bristle brush. Can also be 
used for restringing dislsl Cat. T-2610 

944 499 

A *lour Computer 
200! DICK 

200 for under 
Here it is at last - the personal computer 
you've been waiting for! With all the right 
features: colour graphics. sound, standard 
Microsoft BASIC, both RF and video output, 
and lots more. Yet thanks to modem 
technology and Dick Smith's massive 
buying power, it will cost you only $199- 
far less than any comparable machine! 
Because of this dramatic breakthrough in 
terms of value for money, our new VZ-200 
provides you and your children with the 
ideal opportunity to learn about computers 
and programming. 

. ̂, , . 
, . 
r 

CatX-7200 

SOME OF IT'S AMAZING FEATURES AMAZING 8KPo bytesr of RAM memory Inbuilt 

VALUE 
PoweAulMlcrosottBASIC In ROM- soyourVZ-200underetandseasy to -follow BASIC commands as soon as ICs turned on. Full colour graphics capability- 8 colours 128 x64 high resolution graphics mode or 84x32- (mixed graphics8 text mode) 

Built In sound/music facility: plays any note In a 2-1/2 octave range. Large 45 -key keyboard, typewriter layout, Auto -repeating keys, too. RF output (channel 1) or direct Video output for colour TV monitor. Easily expandable using optional 18K memory expansion module, Centronics printer Interface module (availability shortly). 

NOW IN 
The STOCK 
Dick Smith 

AUSTRALIAN 
SEMICONDUCTOR 

HANDBOOK 
Application data for the nine 

°` to five engineer ... and the 

15:"".." Msóor weekend professional. 
The book you've always needed a 
'one source' reference for the 
common devices often used It 
contains data on hundreds of 
semi -conductor devices- descrete, 
linear, TTL, CMOS, etc the types 
of components used extensively 
In Australia particularly by the 
Australian Electronics magazines. 
Cat 8-4200 
EVERY OHM NEEDS ONE? 

S 

RECALL NOTICE 
Cat T1300 240V Soldering Iron 
PURCHASED SINCE DECEMBER 1ST, 1982 

A possible manufacturing fault in some of the last batch 
of T-1300 Soldering Irons could cause faulty operation 
and, in some rare circumstances, make them potentially 
dangerous. 

For maximum safety we are recalling the iron and 
offering a refund or exchange with different model. 

If you have purchased one of these irons please return it 
to any Dick Smith Store or re -seller for your exchange or 
refund 

This recall applies ONLY to irons purchased since 
December 1st 1982. 

DICK SMITH ELECTRONICS] 

The Exclusive 
Dick Smith 

SOLDERING 
STATION 

Here's our brilliant temperature 
controlled solder stations offering 
you the very best quality at an 
unbelievably low price. Compare 
our Solder Station to others. 
FEATURES INCLUDE: 

Variable temperature control 
from around 200 to over 500 
degrees Celsius. 
Large temperature meter 
Fully approved by the Energy 
Authority 
Complete with lightweight iron 
holder, cleaning sponge and 
users manual!! 

ONLY 6 

AMAZING $ 50 
VALUE 

High Impedance 
Multimeter 

10 MEG FET IN 
For the professional who wants the lowest circuit loading ... you want the highest Input impedance 
The FET Input multimeter gives 
you a huge 10M input impedance 
on DC voltage, and a highly res- 
pectable 1 M on AC voltage. 
Batteries, test leads& Instructions 
supplied. Cat 0-1200 

SAVE 
$13 

ONLY 

$59 

BUY IN BULK 
AND SAVE!! 

SOLDER 
Top quality corrosion free multicore 
solder. 125mm (18g) 200 grams 
Cat. N-1619 

ONLY $495 
0.71mm (22g) 200 grams /495 Cat. N-1623 

ONLY 

FAMOUS ADCOLA 
12 Watt 
Iron 
S30 SAVE 

25% 
Reliable iron for general service or pro- 
duction area and ideal for the hobbyist 
High impact plastic handle, complete with 
Tridad 3mm long life hp Cat T-1820 
Tips to suit Cat T-1854 $2.60 
WAS NOW S 595 )(I ONLY 

FAMOUS 
SHURE 9 l l. H W 
WOOPSI We forgot to 
put them in our Catalogue' 
%lap but we 

Shure Cartridges. 

/ 
Y still stock r y; 

Shure Car ridges. a7,/il E 
M70B (Spherical) 
Cat C-5511 S22. 
M91ED (Elliptical) 
Cat. C-5515 $49ea 
Sly/l lo stif. 
N70B (Spherical) C-5032 $17.60 
N70EI (E212poo4 cat C-5334 119.91 
N9lID (nlipoxa) cat csaos $21.95 

e I;ra 

DICK SMITH 



'PHONY 
PA PATCH' 

LcndIlne I t t o. i 
As seen in the May issue of Electronics 
Today. Get ready for Phone Patching when 
its made legal-this great little kit Is ideal for 
connecting a four wire leg transmitter/receiver) 
system to a two wire leg phone lines or 
intercoms, etc). You could even set your 
transmitter up for complete remote opera- 
tion using VOX. 

UNIQUE IN AUSTRALIA! 
Cat K-3054 

STORE 

STOCK 

ONLY 

EXPERIMENTERS 
TRANSCEIVER 

Here's one for all the amateurs, 
servicemen, technicians etc. Famous 
National brand 9 channel 27MHz CB, 
ideal for conversion to 10 meters, use 
as spare parts, experiment with etc. 
We over -bought on this model and we 
MUST reduce stocks- our loss is your 
gain. Take advantage of our mistake 
and save a fortune? Cat D-2500 

HURRY! 
STRICTLY LIMITED STOCK 

Now sacrificed WAS 
at only 

14995 .tom 

NSW AUBURN 848 0558 
BAN KST. SQ. 707 4888 
BIAKEHURST 546 7744 
BONDI JCT 387 1444 
BROADWAY 211 3771 
BROOKVALE 93 0441 

CHULLORA 642 8922 
GORE HILL 439 5311 
GOSFORD 25 0235 
LIVERPOOL 600 9888 
NORTH RYDE 88 3855 SA 
PARRAMATTA 689 2188 
SYDNEY 27 5051 
SYDNEY 290 3377 
TAM WORTH 661961 
TIGHES Hill 61 1896 
WOLLONGONG 28 3800 

ACT FYSHWICK 80 4944 

Bargain 
Grab Bag 

Wow! Up to S30 worth - and 
more. Mainly components from 
end of runs in our kit depart- 
ment also includes things like 
40 channel CB switches, 
various pcb's, rubber feet etc 
etc. Fantastic bits Kpieces for 
the hobbyists junk box. 

LIMITED Cat 
R-71°1 

STOCK $4" 

.4111( 

.SAVE 
WAS $20 

£S9r60 Cat Y-1607 

Storage Cassette 
Unit 

Suit Y-1600 WIZZARD 
Comes complete with fantastic 
demo -cassette. $ 

HORN SPEAKER 
A miniature rugged weatherproof 
horn with an impedance of 8 ohms 
and a power rating of 5 watts. 
Ideal for PA work, burglar alarms 
etc It has a mounting bracket for 
easy installation and comes 
complete with lead. Cat C-2705 

VAS 
SNOW 

ONLY 

$825 
The last Great 

Aviation 
Adventure 

A special souvenir edition of Dick 
Smith's solo round -the -world heli- 
copter flight, with pictures, maps, 
flight details etc. of this historic & 
record-breakin flight Cat 5-9100 

M let 9 iwit ONLY 
$ 1 50 

Flight Cap. 
s35o 

Cat Y-1000 

Transmitting 
Valves 
Replacements for when I 
yours stop working. /i 
61468....Cat x7202 

$1995 1 

JOYSTICK 
INTERFACE KIT 

Calling all System 80 owners: isn'tit a pain in 
the neck using the arrow keys to play 
games? Would,,' you rather use a Joystick 
control? Cat K-3455 
Here's your chancel This kit allows you to add a 

joystick to your System 80 via the printer port - 
and here's the good news: This month only 
we're GIVING A FREE 'OUICKSHOT JOYSTICK 
with each Interface kit! That's right, save an 
amazing $24.95- this month only! 

WORTH FOR 1750 
JUST 

QUICK SHOT 
JOYSTICK 

It must be the ultimate joystick .. . 

Features: 
Contour grip, rubber suction cups to hold it 
down during those tight movements. Its just 
like the real one in a helicopter. Suit VIC and 
Atari, or System 80 (see above). 

I Cat Y-1495 Normally $24.95 
or FREE with 
the above 
Interface Kit. 

6SJ6C .... Cat. D-7204 
1 

- lit ll % 
VIC COBURG 

FRAN KSTON 

GEELONG 

MELBOURNE 
RICHMOND 

510 SPRINGVALE 
BRISBANE 

BURANDA 

CHERMSIDE 
TOOWOOMBA 
TOWNSVILLE 
ADELAIDE 

DARLINGTON 
ENFIELD 

WA CANNINGTON 
PERTH 

PERTH 

TAS HOBART 

VIC 

383 4455 

783 9144 
78 6766 
67 9834 
428 1614 
547 0522 
229 9377 
391 6233 
59 6255 

38 4300 
72 5722 
212 1962 
298 8977 
260 6088 
451 8666 
328 6944 
321 4357 
31 0800 

HEAD OFFICE AND MAIL ORDER CENTRE: 
PO Box 321, NORTH RYDE, NSW 2113. TEL (02) 888 

v 
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Quality Stainless Steel Tools 
DiCk Smith Prices! 
Resists rust, spring load return, in- 
sulated, easy grasp hand grips. 
Transistor Nipper 
Ideal for PCB work, long life, 
edge. Cat. T-3205 
Mini Flat Nose Plier 
Great for those small nuts. 
Cat. T-3325 
Mini Needle Nose Plier 
Ideal for small components, and con- 
fined spaces. Cat. T-3570 
Mini Long Nose Plieí 
Long reach in a small plier. Cat. T-3565 

DIRECT IMPORT ALL ONE 
YOU REAP THE PRICE 

UEÑEEI T! TOP 
QUALITY 

NOISE PROBLEM? 
BEAT IT WITH THESE 

SUPPRESSORS 
Inline Distributor Suppressor 
Connect anywhere in lead to eliminate ' 
or reduce distributor noise. 
Cat A-7904 
Spark Plug Noisé Suppressor 
A spárk plug cap with inbuilt 
50K resistor. Cat A-7908 

55C 

$1.00 
Generator Noisé Suppressor 

80C Heavy duty 0.5uF-100 volt 
capacitor. Cat A-7902 

Alternator Noisé Suppressor 
A capacitor type suppressor with three leads. 
Reduces or eliminates the whine. 

$2.80 Cat A-7924 oV 
Delux Alternator Suppressor 
A coil type filter wound on a high density ferrite 
core. Cat A-7926 

$11.95 
Coax Alternator Suppressor 
Heavy duty 0.5uF 50 volt coaxial capacitor for 
extreme cases of altemator whine. Will handle 
60 amps. Cat A- 

row 
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50 MHz oscilloscope 
goes mini 
Vu -Data is an American company which has 

established itself in portable oscilloscopes . 

and has now introduced what it has billed as 

'the world's first 50 MHz miniscope'. 
The new model, the PS950A, 

weighs only 6.4 kg but carries 
the sophistication associated 
with larger 50 MHz bandwidth 
oscilloscopes. 

Apart from being small and 
light -weight, it also provides 
self-contained battery operation. 

The quality design and rugged 
construction contribute to making 
this miniscope the ideal tool 
for field service, in -plant main- 

tenance, mobile test applications 
or laboratory use. 

It claims to have superior trigger 
features and a bright display 
with the optional extra of a model 
975B digital multimeter-counter. 

Full specifications and details 
of other products in the Vu -Data 
range are available from Vicom 
International Pty Ltd, 57 City 
Rd, South Melbourne Vic. 
3205. (03)62-6931. 

Heavy duty power supplies 
(mark now has available two 
models of Alinco heavy duty 
power supplies which are ' 

imported from Japan. 
The EPS-300 and EPS-30M 

power supplies provide 25 amps 
continuous (30 A maximum) 
current at 16 Vdc). The output 
voltage on both models is adjust- 
able from 9-16 Vdc. 

The EPS-300 is internally 
adjustable while the EPS-30M 
can be adjusted by the control on 
the front panel. 

All models feature automatic 
overload protection as well as 
short circuit shut down circuitry. 

Further details are available 
from Imark Pty Ltd, 167 Roden 
St, West Melbourne Vic. 3003. 
(03)329-5433. 
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State-of-the-art designs from Tech -Sales 
New components for analysis and assessing the 
performance of systems are a frequency response 
analyser, dual channel FFT analyser, data logger and 
digital voltmeter. 

Tech -Sales claim that the 
Solartron 1250, the frequency 
response analyser, provides pre- 
cise measurement of gain and 
phase between any points in a 

dynamic system. 
The 1250 features two fully 

Floating matched channels to 
provide two channel simul- 
taneous measurements and an 

_-_... .. 
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in-built sine/square generator 
programmable from 10 uHz to 
65 kHz, at 10 mV to one volt. 
Integration times from 10 us to 
10' seconds allows resolution of 
0.1 dB and 0.01 degrees. 

The Solartron 1200 provides 
a self contained FFT analysis 
for dynamic, acoustic and vi- 
bration monitoring from de tó 
30 kHz. This dual channel 
spectrum analyser uses an array 
processor to calculate 840 point 
Fourier transform. The 16 -bit 
control microprocessor matches 
the efficiency of the algorithm 
with a calculation time of 300 ns 
for a complex multiplication. 

The results can be displayed 
on the 9" CRT or output via the 
IEEE -488 interface or analogue 
plotter interface. 

The Solartron `Orion' data 
logger measures voltage and 
current (ac/dc), resistance, 
PRT, thermocouples, strain 
gauges, flow meters, status, 

events, binary and BCD data. 
A maximum of 600 channels 

and scan speeds of up to 500 
points per second can be con- 
figured with up to eight tasks. 
Tasks may be triggered from 
real time or measured events. 
The Orion can be used as a 
stand alone or in a computer 
controlled operation. 

The Solartron 7060 digital 
voltmeter provides 250 readings 
per second with five digit resol- 
ution. The basic do accuracy is 
0.002`', for 24 hours with long 
term stability exceeding 
0.009"«.. 

A choice of models enables 
the measurement of do only or 
dc, ac (RMS or mean) current 
and resistance. 

For more information on 
these products contact Nigel 
Gamblin, Applications Engin- 
eer, Tech -Sales Pty Ltd, 83 
Wellington St, Windsor, Vic. 
3181. (03) 51-1306. 
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Power supply 
prices cut 
The Managing Director of 
Scientific Electronics, Peter 
Lloyd, is well known in the 
electronics industry for his 
forthright and aggressive 
approach to marketing. 

He has recently announced 
price cuts of up to 15% in his 
company's range of open frame 
switch mode power supplies. 

He stated that some imported 
power supplies were coming in at 
very competitive prices and his 
company was fully prepared to 
meet them head on. He has also 
initiated enquiries to determine 
if dumping is occurring. 

For further information contact 
Scientific Electronics, 6 Hol- 
loway Drive, Bayswater Vic. 
3153. (03)762-5777. 
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Dick Smith capacitance multimeter 
Dick Smith Electronics has an LCD multimeter that 
measures capacitance. 

This multimeter features the 
normal ranges found on ordinary 

I 

e \, 

digital units and also has five 
ranges of capacitance checking, 
two ranges of conductance, a 
diode check position and hi -lo 
resistance settings for in -circuit 
semiconductor checks. 

With an accuracy of less than 
0.25% on dc volts and a high 
impedance of 10M, this instru- 
ment is ideally suited for the 
designer's test bench. 

Priced at $129 it features 
overload protection, automatic 
polarity, 12.5 mm LCD digits, 
measurement to 1 A ac and dc 
and single range selection. 
There's no need to push numerous 
buttons to switch from one range 
to another. 

This multimeter comes complete 
with test leads, carry case and 
full instruction manual. 

Designated as catalogue 
number Q-1460 this capacitance 
digital multimeter is available 
at any of the 36 Dick Smith 
Electronics stores Australia - 
wide. 

Special prices for test instruments 
Nilsen Rowe, an importer/distributor of electrical testing instruments with 
offices in all states, is offering some of its most popular models of various 
famous brand multimeters (analogue and digital) directly to the trade and 
hobbyists at not -to -be -repeated prices. 

Several of the HIOKI range of multimeters are included in this offer. 
All instruments carry a 90 day warranty and are backed by spares and 

service facilities readily available from Nilsen Rowe. 
The offer is only available while stocks last so customers are advised to send 

in their orders right away to avoid disappointment. 
More information can be obtained from Nilsen Rowe, 200 Berkeley St, 

Carlton Vic. 3053. (03)347-9166. 
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Available in four models these low 
cost oscilloscopes feature: 

15-20-30 MHZ. 

1mV/Div sensitivity 

Stable automatic trigger 'AUTO FIX' 

Full range of triggering mode 

Bright and sharp CRT with Auto Fix 

TV(V) and TV(H) sync separator circuit 
Rectangular tube, illuminated internal graticule 

(VP -5220A and VP -5231A) 

Built-in delay line for observation of pulse 
transient (VP -5231 A only) 

High reliability-MTBF 15,000 hours 

National have a wide range of scopes-to 300 
MHz. Please call or write for further information 

Probes supplied as standard accessory 

r ankcard 
welcome here C`> 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
2 JACKS ROAD, SOUTH OAKLEIGH, VICTORIA, 3167. 
TELEPHONE: 579 3622 
P.O. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AÁ32742 
CABLES: DEVICES MELBOURNE 
31 HALSEY ROAD, EUZABETH EAST, S.A., 5112. 
TELEPHONE: (08) 255 6575 
35-37 HUME STREET, CROWS NEST, N.S.W., 2065. 
TELEPHONE: (02)43 5015 
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Far out - it's one Farad! 
High value 'super capacitors' have 
been developed to provide back -úp or 
standby power for volatile memory banks 
and similar applications in computing and 
digital processing equipment. 

Soanar Electronics has 
released the NEC Supercap, a 
one Farad (1.0 F!) 5 V capacitor 
designed for just this purpose. 
It's a compact beast, measur- 
ing just 44.5 mm diameter by 
18.5 mm high. 

Until how, standby power has 
been achieved either by the use of 
primary cells, such as lithium, or, 
by rechargeable batteries, such 
as nickel -cadmium. 

Unfortunately, both of these 
systems have some basic dis- 
advantages. Primary cells can be 
risky as there is no way of telling 
whether the amount of charge 
available will be enough to 
handle power cuts of unknown 
duration. 

NiCads require controlled 
charging rates and may exhibit 

'discharge memory'. They must 
also be replaced periodically. 

These problems led to the 
development of super capacitors 
as a new standby power source, 
capable of providing up to 30 days 
back-up voltage and current 
to CMOS RAMs during power 
failures. 

The high capacitance and low 
leakage current of the NEC 
supercapacitor makes it an 
efficient, reliable and cost- 
effective storage device, Soanar 
claim. 

It has the following advantages: 
It never needs replacing or 

maintenance Unlike NiCads, it 
does not exhibit discharge memory 

Lack of polarity enables it to 
be wired either way It can be 

soldered onto pc boards with 

other components It can be 
charged or discharged at high 
and low current rates, i.e: micro - 
amps to amps Completely safe. 
It will not explode under extremes 
of temperature, nor will it leak. 

For further information on the 

NEC Supercap No. FAOH1052, 
contact the Soanar branch in 
your State or write to Soanar 
Electronics Pty Ltd, 30 Lexton 
Road, Box Hill Vic. 3128. 
(03)840-1222. 
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LM137 
LM237 
LM337 

Motorola's voltage 
Motorola's series of three - 
terminal negative voltage 
regulators are capable of 
supplying in excess of 
1.5 A over an output voltage 
range adjustable from 
-1.2Vto-37V. 

These voltage regulators, the 
LM137/237/337, require only 
two external resistors to set the 
desired output voltage and are 

+ -1.2 V - 1.0 yF to 
-37 v 

Z -Void 
1.5 A .. 

regulators 
offered in three temperature 
ranges. 

Features such as internal cúr- 
rent limiting, thermal shutdown 
and safe area compensation 
make these devices exceptionally 
resistant to failure over all load 
conditions, claim Motorola. 

For more information contact 
Motorola Semiconductor Pro- 
ducts, 250 Pacific Hwy, Crows 
Nest NSW 2065. (02)438-1955. 

Molex DIP switch 
The Molex 10040 DIP switch accomplishes mechanical 
switching for solid state circuitry and is available from Utilux. 

It is a SPST low profile switch, 
with long or short actuators, 
which is designed for soldering to 
a pc board in a standard 2.54 mm 
x 7.62 mm IC hole pattern. The 
height of the 10040 with the long 
actuator is 11.7 mm and with the 
short actuator it is 8.89 mm. 

Utilux can now provide a total 
connector service to all aspects 
of the Australian electronics 
industry. 

Utilux has been appointed the 
representative for the Hypertac 
range of MIL -SPEC and BS 
approved connectors. Utilux also 
represents the G & H Technology 
range of Breech-Lok circular con- 
nectors and the Trompeter range 

of RF and data buss connectors. 
More information on these 

connectors can be obtained from 
Utilux Pty Ltd, 14 Commercial 
Rd, Kingsgrove NSW 2208. 
(02)50-015.5. 
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NEW COMPONENT SUPPLIER 

Phil Gleeson, a familiar face to patrons of the various electronics 
suppliers in Sydney, especially a certain store in York St, has 
started his own company, named Avtek Electronics. 

It opens this month at .. , guess where? ...119 York St, Sydney, directly 
above Charlie Brown's Wine Bar - which should be familiar to many Sydney 
hobbyists! 

Phil worked for Dick Smith Electronics for over six years, later joining Applied 
Technology where he became involved in the 'MicroBee Project'. Until recently. 
he was the General Manager for Jaycar, but left to 'go it alone'. 

Phil believes that the growing interest in electronics has created a need for the 
kind of products he will be selling. The aim of Avtek, he says, will be to carry 
the largest range of over-the-counter semiconductors available to the hobbyist 
in Australia. In addition. Avtek will be carrying a large range of chassis and 
printed circuit hardware and will be Sydney's largest outlet for the Perth -based 
Altronics Distributors. 

Avtek will be open from 9 am to 5.30 pm Mondays to Fridays, to 7.30 pm on 
Thursdays and 9 am to 12 noon on Saturdays. Drop in and check him out; Avtek, 
119 York St, Sydney. (02)29-8777. 
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ICs for hi-fi and auto radio 
The TDA1576 is an FM/IF amplifier/quadrature demodulator 
which has 22 uV sensitivity for3 dB limiting and a S/N ratio of 
75 dB for a 1 mV input voltage. ' 

AM suppression is 50 dB over 
most of the input signal range. 

A four -stage symmetrical 
limiting IF amplifier in the 
TDA1576 is followed by a fast - 
acting noise -muting circuit and a 
quadrature demodulator. This 
muting circuit simulates the 
performance of a ratio detector 
and provides a symmetrical AFC 
output voltage. 

A signal -strength output drives 
an S -meter. The TDA1576 is able 
to compensate for any offset due 
to the noise from high -gain tuners. 

An additional feature is a 
built-in detune detector which 
can also be used as a dynamic 
noise detector. 

The TDA1578A is a multiplex 
PLL stereo decoder designed for 
optimum performance with a 
minimum of peripheral com- 
ponents. The total gain of the 
stereo decoder will be constant 
+/-1 dB over the whole supply 
voltage and temperature range. 
The internal signal path consists 

of an input operational amplifier,. 
an AF muting circuit, the MUX 
decoder and an output op -amp. 

When the muting system in 
the TDA1578A is active, an 
indicator driver can control a 
LED which indicates the correct 
tuning point. The dc -controlled 
muting can be controlled by any 
combination of the field strength 
voltage and the detuning voltage 
of the TDA1576, with adjustable 
muting slope and level up to 
-60 dB. 

When the TDA1576 and 
TDA1578A are used together the 
detune circuits in the TDA1576 
drive a muting or dc -controlled 
mono/stereo blend circuit in the 
TDA1578A. 

The TDA1576 and TDA1578A 
are each encapsulated in an 
18 -pin plastic DIL. 

For further information contact 
Philips Electronic Materials 
& Components, 67 Mars Road, 
Lane Cove NSW 2066. (02) 
427-0888. 

Zero voltage crossing triac drivers 
Two new series of optically coupled zero voltage crossing 
triac drivers are intended to be used for low power dc 
controlling of power triacs in 120 Vac and 220 Vac lines 
controlling resistive, inductive and capacitive loads. 

The 0P13030, 0013031, OPI3032 
and OPI3033 series are designed 
for 120 Vac operation and the 
0PI3040, 0PI3041, 0Pí3042 
series are designed for 220 Vac 
operation. Each series has ratings 
of 30 mA, 15 mA, 10 mA and 
'5 mA respectively (LED drive 
current necessary to trigger the 
output). 

Zero voltage crossing ensures 
that the devices will not turn on 
at voltages in excess of 15 V (typ) 
for the OPI3030 series and 25 V 

(typ) for the OPI3040 series. 
Advantages include longer load 
life and reduced amplitude of line 
peaks since full line voltage will 
not appear across the load when 
the power triac turns on. 

These devices can also be used 
as low level triacs for driving 
small ac loads, warning lamps, 
display alarms, etc. 

For further information contact 
Total Electronics, 9 Harker 
St, Burwood Vic. 3125. (03) 
288-4044. 

I -Scan design development set 
The I -Scan design development set is being offered by 
Fairchild as a tool with which to gain understanding of the 
principles of charge -coupled devices. 

The set includes a Fairchild 
CCD111 and a 256 -element line 
scan sensor, mounted on a pc 
board which contains all the 
necessary CCD111 operating 
electronics. 

I -Scan is intended for use as a 
construction aid for experimental 
systems using CCD line scan 
sensors or it can be incorporated 
directly into systems requiring 
256 elements of resolution. 

I -Scan comes fully assembled 
and tested and requires only the 
input supply voltage and an 
oscilloscope to display the video 
information corresponding to the 

image placed in front of the 
sensor. 

The I -Scan pc board includes 
a variable frequency clock 
generator that can be overridden 
by an external input, logic 
circuitry for timing the drive 
signals, drivers to interface and 
TTL logic to CCD levels and video, 
buffer circuits. 

Detailed schematics, a parts 
layout and timing diagrams are 
included with I -Scan. 

For more information contact 
Fairchild Australia Pty Ltd, 
366 Whitehorse Rd, Nuna- 
wading Vic. 3131. (03)877-5444. 
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Keypad and keyboard range 
FR Electronics manufacture 
a range of keyswitch 
products which use the 
RSM62 and RSM82 reed 
switch type keyboard 
switches. 

It is claimed that the reed 
switches offer long electrical life 
and high reliability with a 
maximum of flexibility. The 
anti -rotational four -bearing 
plunger design is used to minimise 

sideplay and give smooth action. 
Illuminated and non -illumin- 

ated versions are available with 
single pole or double pole 
normally open functions. A full 
range of coloured keytops is 
available and alternative char- 
acters can be supplied on request. 

More information is available 
from C & K Electronics (Aust) 
Pty Ltd, 15 Cowper St, Parra- 
matta NSW 2150. (02)635-0799. 

How SIOVs broke the drought 
SIOVs (Siemens metaloxide varistors) can be used to break 
down the damaging effects of high voltage spikes which are 
often at their worst in dry atmospheric conditions. 

Siemens claim that SIOVs 
provide protection, for delicate 
components, against deliberate 
or accidental voltage transients. 
e.g: SIOV S10 K20 has a dia- 
meter of 13.5 mm and a thickness 
of 4 mm and can absorb transients 
over 20 VRMS (26 Vdc) of 500 A 
or 1.6 joule (single -shot 20 us 
rating; lower ratings for repeated 
SIOV operations). 

Thicker metaloxide discs have 
higher operating voltages, while 
larger diameter discs have higher 

current ratings. More material 
bulk from either thickness or 
diameter gives higher energy 
absorption ratings. 

The local stock range now 
covers the most popular current 
and voltage ratings for Australian 
and New Zealand conditions. 
These products can be obtained 
from any Siemens Electronic 
Components' outlet. In Sydney 
they're at 383 Pacific Hwy, 
Artarmon NSW 2064. (02) 
436-8730. 
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500MHz 
Digital Frequency 
Period Meter 

S--1 
Ref: EA Dec'81 - Feb '82 
Jaycar has by far the best kit version of this 
project in Australia. We now supply 2 x 
GOLD plated BNC input connectors at no 
extra cost) 
Cat. KA1390 $119 (50MHz Version) 
Cat KA1392 $26 (500MHz option) 
(Beware of kits that don't conform to the 
original design). 

carom FREOqtICr METER - 
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HEART RATE MONITOR 
Ref: EA July '82 
Brilliant kit which enables you to measure 
your heartbeat instantly. One of our most 
popular kits ever. The Jaycar kit comes in a 

beautiful ABS splashproof Case with profes- 
sional silkscreened panel. 
Cat KA1466 $79 

tiM:iieí 

DIGITAL CAPACITANCE 
METER 

$74.50 
Ref: EA March '82 
Accurately measure capacitance from 1 pF - 
19.99uF. A must for the serious enthusiast 
Cat KA1420 $74.50 

Digital 
Thermometer 
Ref: EA Feb '82 
0 - 100 degrees C with 0.1 degree resolution. 
Bright, easy to read display. Kit includes 
two temperature sensors. 
Cat KA1404 $74.50 

i 

ITS -- 1 I. -- 
MAGIDICE 

The best electronic dice ever made! Firstly, this is not a kit. It is comp. 
letely built and tested. 
Basically the MAGIDICE is a glistening black cube measuring 75mm on 
all sides. It has 6 LED's set into the top of the cubs under a red flier 
!the filter LOOKS black as went. 
When the switch in the base It turned on. wave of the hand over the 
top of the cube causes the circuit to operate. The cube beeps and gives 
you a guaranteed random dice "throw" in the form of illuminated 
LED's. There ato no buttons to press and you don't even have to 
touch the cube! 
The last number will remain until you note or wave your hand over the 
unit to "throw" another number. This (patented) product makes m 
absolutely unique gift and comes attractively presented. 
Cat. XC-2006 

Please note that a 9V battery snap !supplied) must be fitted to use on 
local 9V standard cell. 

GREAT 
GIFT 

$5 OFF 
JUNE ONLY 
NOW ONLY 
$14.95 

BRILLIANT 

FUN 
0-30V 1 amp 
power supply 

Ref: ETI 
December 

1982 - Fully protected - Output variable from 0-30V DC - Selectable current limit - Both voltage and current metering - After a multimeter & soldering iron an 
absolute must for the enthusiast. 

You will never own a more useful piece of 
gear. 
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Function 
Generator 

Ref: EA April 1982 

STEREO STEREO STEREO STEREO 

Synthesiser 
Creates a very realistic stereo Ref: EA 

sound from mono sources i.e. September 
AM tuners, TV or video units 1982 

Very easy to build and comes 
complete. Cat. 

KA1478 
II) tT-ItO ~MOH. 

¡ ¡ 
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Short Form 
Version Only 

$39.50 
Cat KA1476 

EA dual tracking PIS 

. a 

Ref: EA March'82 

Cat KA1410 

Extremely versatile power supply: 
Will give plus & minus 1.3V to 22V 
at up to 2 amps PLUS A FIXED 
t5V@0.9A. The supply is comp- 
letely protected against short 
circuits, overloads and thermal 
runaway. A large meter with 
voltage calibration is supplied as 
well as IC sockets. A quality kit. 
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FUNCTION GENERATOR 

"Pigeon Pair" companion to the new 500MHz DFM. Low distortion 
generator of sine, square and triangular waveforms. From below 20Hz 
to over 160kHz. Inbuilt 4 digit frequency counter in de -luxe Pac-Tec 
case. 

JAYCAR EXCLUSIVE - 1% 50ppm metal film resistors used for 
siabiJity 

5000 SERIES 
19 , magnificent! GRAPHIC 

E(2IJAI.IS111.S 
11. 

i $74.50 
TRANSISTOR ASSISTED IGNITION 
Ref: EA Jan '83. Latest 
version of this popular 
kit The Jaycar kit has a 

genuine die cast box - 

as used In the EA pro- 
totype. Beware of 
Others that use flimsy 
sheet metal. 
Cat KA1506 $35 
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AUSTRALIAN INGE HONG KONG) 
NAOS -SPECIAL MALT RACK 
CABINET - OUALITYIII 

Cat KEatw 

BUY 2 AND SAVE 510 
- ONLY $389 

ALL IC 
SOCKETS 
PRovIDEO 

tir 
c'v KEexec 

- .. E.,e, 

FUNCTIONS 
MOVING COIL INPUT 
MOVING MAGNET (DYNAMIC 

CART1 
INPUTS 12OFF1 
STUPOR INPUT 
*AUK INPUTS I2 OFF( 
TAPE INPUTS I2 OFF 1 

INPUT LEVEL CONTROL 
TAPE OUTPUTS 12 OM 
a0011í CALIBRATION 

OSCILLATOR 
LED AVERAGE VolI 6 PEAK 
*LEVEL METERS -BAR TO 9d8 

+e 

4 d 

'UNCTION S 

OUTPUT 

LEVEL 

FREE! TILTING 
BAIL WORTH 
54.05 included 

NEW 
MAGNUM 

200 
NEW! - LOW COST 5000 SERIES AMP 

AFT:ETI 

,UTAEAnCn tº61 ONLY s299 
Black Monolith S319 

"BLUEPRINT""r 

ONLY 5299 
MOOE SWITCH, STEREO 
BALANCE ':ONTROL 
LINE OUT. MONITOR OUT, 
MONITOR VOLUME CONTROL 

FEATURES 
EXTREMELY CLOSE TRACKING 

TO RIAA PHONO EO. 
GOLD PLATED CONNECTORS 

ON ALL INPUTS 
ENGLISR'LORLIN' LOW NOISE 

SELECTOR SWITCHES 

LOW NOISE 1 SOPPm METAL 
FILM RESISTORS USED 

*TINNED FIBREGLASS PCB's 
LOW CAPACITANCE SCREENED 

CABLE USED THROUGHOUT 
OUALITY IC SOCKETS 
SPECIAL REAR PANEL 
MULTICOLOURED RECTANGU 

LAR LEDs USED 
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LOW COST DIGITAL 
MULTIMETER KIT 

BY POPULAR DEMAND 
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it 52.95 
Probe to 
sun Cat 
WT5312 
ONLY $2.50 
Eyenady 2161red1 
9V Bottom Cal SB2370 
ONLY $1 A0 
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DP2010 kit Cat. KJ7010 
ONLY 545 
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SPECIFICATIONS 

Function I.sd. Resolution Accuracy Protection 
Volts 
1d.e.) 7V (nV 1%21 digo 500V for 

20V lOmV 1%41 digo one mmutc 
200V 100mV 1St l digit 
500V IV 1541 digit 

Current 2mA luA 1%41 dept 1A/250V 
Id.c.l 20mA laA 1%11 dept 

200mA 100u4 3.4.11 digit 
2000mA 1mA 5%41 diet 

Volts laic.) 29 11nV 2505 digit 500V for 
20V lOntV 2%r5 diet one 11000 
200V lOOmV 2%t5 died 
500V IV 25'5 digit 

AC VOWinim TAGE AND Cie RAGES 
am res. 
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Current 
taxi 

Resistance 

Diode Test 

2mA IUA 
20mA 10uA 
200mA 100uA 
2000mA 1mA 
2K 1 

20K 10 
200K 100 
2000K 1K 
2V 1mV 

The Brandleaders in Pluto Electronics 
E ách kit Is complete down to the last nut & bolt. 
SX-2000. UK's largest selling electronic Ignition,' 
system - NOT COI - with great reliability. 
Cat. KJ-6650 

SpartiritE SX2000 
A Reactive Discharge System 
combines all features Of the SX500 plus 

Reactive Discharge electronics combining all the 
advantages of both Inductive and Capacitive 
Discharge for maximum spark performance 
Gives the most thorough Combustion of air/fuel 
ratios especially current lean mixture emission 
controlled engines 
Voted 'Accessory of the Year and the best as tested 
by Popular Motoring Magazine 
Patented clip to coil fitting. 
Systems Function Light as well as Static Timing Light 
The ultimate brand leading eontactbreaker 
triggered system 

NEWValD e 

$49 
SAVE 

$10 
szg 

2%15 deed 1A/2500 
2%25 dig.i 
u%n5 digit 
7%5 divo 
1%1 digit 260V 
I% I atar rms. 
(Sot digit 
1% 1 digit 
1% 1 digit 2609 Pire... 

the ultimate in 

electronic 
ignition 

All fittings included! 
'Reactive Discharge" 

TX -2002. Breakerless ignition! Full fitting kit to convert 90% of all 
cars! All contactless hardware supplied. No drilling or tapping. You 
can easily convert - and even use your points to work the TX -20021 
Cat KJ-6652 

Spar hiritE 7x2002 
A Reactive Discharge System - with unique au.iliary 

circuit. Combines all features of the TX1002 plus: 
Reactive Discharge electronics combining all the adr.nla9el of 
Inductive and Capacitive Discharge for ma.imum spark 
performance 
Gives the most thorough Combustion of air/fuel ratios 
especially Current lean mutant/ emission controlled engine. 
Unique 3.way change -over switch incorporating an .uMli. i 
back up c.rcurt 'ELECTRONIC/OFF/AUXILIARY' 
Robust die cast ease. fully resistant to moisture and heat 

The ultimate system - REACTIVE DISCHARGE - CONTACTLE55 
OR CONTACT TRIGGERED - AUXILLIARY BACK UP CIRCUIT - 
CLIP. TO.COIL FITTING - FOUR CONNECTIONS ONLY - 
ALL PARTS IN ONE BOX TO FIT OVER 500 APPLICATIONS 

SparkitE TIME 
An Inductive Discharge System 

Can he Operated utilising 'Han Eliecr 
loggerhead. or e.@sting contact breakers 
E etended dwell Inactive Discharge for 
mar m spark elliciencv 
Three position much 
Static Timing Light 
Systems Function Light 
Patented Clep.to coil fitting 
Robust die.cast Case 

Fully waterproof 
PtnleCted from the hostile environment 01 
the engine compartment $s 

SAVE $10 

$99 
SAV E 

$16 s5 
111E 80000 LEADER 

NM MI S MI _ al 

ROBOTI 
JAYCAR - FIRST IN AUSTRALIA 
WITH THE VERY LATEST IN THE 
FIELD OF ROBOTICS 

Jaycar is the tint major electronics company In Australia to stock usefullyrobot In kit and builtup form. ri e'\ 

MICRO GRASP - 

O 

RC 

-.0 

lllllllll 

e . 

°K,.9""' 
fflogr 

ONLY 

3499 
pd e. mew ma own ein 

anew ea SERVO co,mOLLEDTM 

m^ la f en. n.er ell ee.ne.r. eAEiC esen.w.as Toe mte.eere e e n met.. mood 

rentaira Em m.uwnerd. mane em accedence,. emel eampwan To two me tad t* 
E .tat me um o G.esu r teens. ., a sir r....r.a emoe.ents dawn tom. 1..1 ire 

na err w ' 
MICRO GRAY KIT INCLUDING POWER SUPPLY C.11151000 - SPECIAL INTRODUCTORY PRICE Sea9 00 

UNIV. RSAL COPUTER IN Te n t ACE BOARD Ian Mt re..I Can K 81010 ONLY 5129 001nr .paced to. Soviet Zolt eemwr..l 
21 

M 
22 wet ax. eonnotoe .t 59 n Zu al iwvgaia/RASt eon doo.. bore 51095 

CALL IN TO OUR YORK STREET SHOWROOM AND SEE oOR KINDII 

AS DESCRIBED ETI MAG. APRIL/MAY 1983 

EPROM programmer 
for the MicroBee Ref: ETI Feb '83 

Fantastic little accessory for the popular "Microbee" computer. 
The Jaycar kit contains all components including the following SPECIAL 
features: - 28 pin IC socket included! -3 x 16 pin "PERSONALITY PLUG" HEADERS - 15 pin PARALLEL CONNECTOR T - IC sockets for all logic devices including personality socket 

ALL THIS FOR ONLY $39.95! 
Cat. KE4650 

24 pin ZIF socket to suit only $12.95 Cat. P16522 

^re «r.araA. ar:jr 

TX APPLICATIONS 
No r s .asile 14rn9 lit requited 

I pith in One IR@e t ht morn 
I Mur SOO vehicle. 

Idea tot Sp/Nadia AT. 8Ó 

$69 

Bon e.antcemano Pr Mm a N advent 
ni. 

w.CarSvradve TslLmef Rein. sows«.ATe)oagraRlyuR.an. 
eaN. *nun w tn. Iwa al rant w.nmcl..ir nr. wYaroaÍ2+weealnd`an 
s°uFceAL COOS n ran m. TSIOE Or e 

CTnAR 

a'ie 
Namova 

rt . REAL w1Errwt aoeA.rr 
C. Kr oSail0 

ONLY $89 

(iycar NUMBER 1 

FOR KITS 

SYDNEY SHOWRO(IM ' 12$ YORK STREET PHONE: 102) 264 6688 
TELEX: 72293 ' CARLINGFORD SHOWROOM 

Cnr. CARLINGFORD 14 PENNANT HILLS ROAD 
PHONE: 1021 872 4444 

IIMAIL ORDERS& CORRESPONDENCE 
BOX K 39 IIAYMARKET. SYDNEY 2000 

r POST AND PACKING CHARGES 
IS5 - 59.99 IS1.50) $10 - $24.99 153.20) 

525 - 549.99 154.501 $50 - 599.99 156.501 
S100 or more (5&00) 

- SHOP HOURS CARLINGFORD 
Man Fri gait - 5.3Otan: Sat - 9an - 12pm: Thurs night 8.30pm 
SHOP HOURS SYDNEY 
Mon in 8.30am -5.301n: Sat -8 30.en - 12pm: T hum night 8.301ím 

ime 

Mail Orde By 

BANKCARD 

Via Your Phon 
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RONICS KITS Around 

COST MORE more 
REASONS * PREMIUM COMPONENTS USED eg. MOTOROLA, FAIRCHILD etc. * QUALITY INSTRUMENT 
CASES SUPPLIED WHERE INDICATED * EVERY LAST NUT AND BOLT SUPPLIED, EVEN SOLDER * IC 

SOCKETS SUPPLIED WHERE INDICATED. 
Your finished product will look so good your friends won't believe you built it. 

OUR BEST SELLING POWER 
SUPPLY KIT EVER 

3-32 volt Output at 1 amp UNDER $40 
THE ALTRONICS POWER SUPPLY 

Based on EA LM .717K Project 
Every workshop, school and hobbyist should 

get one now / I 

1 

oeTW rTr SAM, 
to 

13 0 
Fully projected from thermal runaway 
and short circuits. 
Voltage and current metering. 
TO -3 regulator plus powerlln heatsink. 
Fully documented, every last part Included. 

K3200 $42.50 

ETI 162 BENCH SUPPLY 
1.3- 30V W 1 Amp 

With voltage and current limiting 
, , ell 161 POWER SIPPIe 

.t 

Overload and short CIrCYII protected. 
Voltage and Current metering. 
Regulation - ostler than 0.2% zero to lull load 
Hum and noise on Output - less than 
1MV at toll load. 
LED Indication of current limit, 

Exclusive - fully S.E.C. Certified Mains 
Transformer supplied. 
I/ you're Considering buying this kit horn your local supplier or one Of Our COmpelit- 
ors - first ring and ask them if the mains 
transformer Is S.E.C. certified to ASC126 - 
Chances are that It Won't be. 
K3205 $49.50 

DUAL TRACKING 
POWER SUPPLY 

1.3 tot 22V @ 2 AMPS : + 5V B 0.9 AMPS 

The ideal power supply for the audiophile 
experimenting with linear OP amp designs 
In which split supply operation ensures 
Improved distortion and noise figures. 

Fully protected against short circuits, 
overloads and thermal runaway. 
LED indicator for regulator dropout. 
Floating ground. 
Uses 0.25% linearity 10 turn pot - tracks 
within 1MV. 
Voltage adjustable to within IOMV. 

K3220.. (EA MARCH 19821..$86,00 

13.8V HIGH 
CURRENT SUPPLY 

- 
pyenkdlo e 

POWER SUPPLY 

amen Cen nsS 
t0 no rke,mrttent 

(See ETI JULY 1982) 
Output voltage - 13.8 Vdc. 
Output current - 7.5A Continuous 

10A intermittent 
Regulation - 0 to 7.5A : 50M V 

Save the expense of a mains powered rig. 
Kit complete in every way. 

DIGITAL 
FREQUENCY METER 
7 Digit Resolution, measures period and 

frequencies to 500 MHz 

Professional unit - cost a fraction of 
similar built-up units. 

OrgrtY RXqyFNC acrsh 

[2145Q651 
1 

17 

This project is "so easy to construct", virtually 
all components mount on one single PCB, 
ensuring success even for the "not so eeDer 
knead" Constructor. 
Use of the latest LSI Circuitry ensures 
Impeccable performance Isom the Completed unit.is further a r d ahnsu a by our use of 
I Op grade components. 
NOTE: (Altronics use only the specified 
ietersll LSI - beware of inferior kits that 
do not conform to the original design. 
Frequency measurement to 500mHz (with 
optional Prescaler) in 3 ranges - 0-10MHz, 
0-50MHz, 10-500MHz 4 gating times - 
0.01, 0.1, 1, 10 seconds. 
Period measurement for accurate low 
frequency counts, 4 ranges - 1, 10, 100, 1000 
Input cycles resolution 0.1us. 
High Input Sensitivity - 10MV to 30MHz. 
100MV at SOMHa W 1MOHM Input Imped- 
ance, 200MV d 500MHz re 75 OHMS input 
Impedance. 
Accuracy - typically better than 0.005% 
unCallbrated. 

Exclusive AllroniC Kit Features 
IC sockets provided throughout 
low aging 10.000 MHz XTAL. 
Genuine Fairchild High Brightness FND 
507 display's. 
Quality ABS plastic case - deluxe front 
panel. 
Complete kit as specified by EA includes 
instructions, all Cables and every last nut, 
bolt and washer. 

K2500 $119.50 

DECIMAL POINT FOR K2500 
READ FREQUENCY DIRECTLY IN MHz 

and PERIOD IN US. 

K2502 S7.50 

PRESCALER FOR K2500 
ALLOWS FREQUENCY MEASUREMENT 

TO 500MHz 

K2501... (essential option) ... S26.00 

TRANSISTOR 
TESTER 

Electronics Australia Project, Tests Bipolar 
Transistors. Diodes. Pets. SCR's and PUT's. 
Excellent service aid for the hobbyist and 
serviceman. Complete kit and instructions. 

K3250 S84.00 K 2525 519.75 

FUNCTION 
GENERATOR 

(with digital display 1 

Sine, triangle and squarewaves 
15Hz- 250KHz. 

The most essential piece of test gear (second 
only to a good multlmeter) On any hobbyist's 
bench is some kind Of audio signal generator. 
This design utilizes the latest Circuit techniques 
to produce stable, low distortion waveforms. 

A truly versatile unit at a bargain price. 
4 digit frequency readout (eliminates 
tiresome dlai calibration) -typical accuracy 

*- 

3 overlapping ranges xl, 010, x100. 
600 OHM Nominal Output -continuously 
variable 3MV-2.5v P -P. 
Distortion -- sinewave : less than 0.7% 

1KHz. 
Linearity - triangle wave : better than 1% 
W 1KHz. 
Squarewave rise time - 6V/uz maximum 
output. 
Amplitude stability - better than 0.1dB 
on 111 ranger. 

With the exception of tree display all 
Components mount On a single PCB making 
this kit suitable for all constructors. 

K2505 S85.00 

DIGITAL LED 
CAPACITANCE 

METER 

K 2521 . ONLY $55.00 

a¡j\r 
/ 

with Deluxe Instrument Case 

EXPANDED SCALE 
LED VOLTMETER 

HAS MANY APPLICATIONS 

! 

!!IIOIi11 
Al 

i 

ETI design suitable for lead -acid wet cells, lead acid gel electrolyte, vented nickel 
cadmium types and so on and so on. 

Unit Covers range of 10.5v to 15v. 
Determine battery Condition instantly 

Easy to Build! 
K 4326 59.50 

ANALOG / DIGITAL 
STORAGE CRO 

ADAPTER 
(See EA Nov 1980 and March 1981). 

í'5:9 
~>. 

Unit enables ', wellmt storage Of non. 
repetitive waveforms at a fraction of the 
Cost Of Conventional storage CRO's, National 
semiconductors A -0/D -A Conversion tech. 
niques allow analog signals up to 100KHZ to 
be stored two channels white in digital 
mode positive and negative edge triggering 

AC/DC/HF and LF 'erection l,mebase 
tracer for accurate frequency measurement 

accurate down to 1.9Hz Analog mode 
lus Digital Mode delayed trigger lOus-1s 

sensitivity - 160MV P -P 1 MEG 
(Analog)' standard TTL and CMOs levels 
3-15 volt supply (Digital). 

The features of this unit are to numerous 
to list, yet is ~le to operate. 

Be assured of quality with an 
AItonics Kit. 

1. Genuine National A -D conversion chips not second sourced dropouts. 
2. All IC sockets provided (27 total - you 

pay no more) 
3. Low capacitance coax and a full metre of rainbow cable. 
1, Full instructions and every last nut, boll and washer. 
5. Deluxe mini rack Cabinet. 
K2600 S189.00 

NEW DELUXE FINISH 
We are pleased to announce the release of 
the Digital Capacitance Kit housed In our (1Wxe H 0480 ABS Insrument Case. 
This superb Test Instrument Kit now compli- ments our top selling Digital Frequency 
Counter ano Function Generator Project Kit. 
Electronics Australia Project. Measures ceded. lance of both polarized and non.polarizea 
capacitors from 1 picofarad to 99.99 micro - farads in 3 ranges. 
Check values of unmarked capacitors. especially those little trimmers that are never coded. 
Select precise values for filters and timing networks within ease. 

EXCLUSIVE TO ALTRONICS 
Each kit includes precision meaSured 
Capacitors for accurate calibration Of each range. 
STANDARD VERSION K 2520 (in metal case) Same Speclheations.. 549.50 

MICROWAVE OVEN 
LEAK DETECTOR 

`4 e 
eti 724 I--ky' .a. 

rionxi 

MICROWAVE OVEN 
LEAKAGE DETECTOR 

iALF SCALE BEWARE FULL.SCeLF RU 
cá 

ETI PROJECT 
Completely passive project receives micro- 
waves via an antenna which develops a voltage 
across a detector diode driving the meter. 
Monitor your microwave oven with this easy 
to build kit, All components mount on 
single PCB, Including the meter, 
Genuine Hewlett Packard Hot Carrier Diode 
supplied. 

K1724 (still only) $14,50 

FOR DESPATCH PE&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 91 
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'he 'sure start' model 
engine ignition system 
No more flick -flick -sputter, flick -flick -sputter. This `glow plug 

regulator' ensures a lively start for that model petrol engine in 

your favourite model aeroplane, boat or whatever. 

HOW MANY OF YOU have one of those 
infernal model petrol engines lying around 
the garage or store room somewhere? And 
why exactly are these things so often left 
unapproached and undisturbed in these dark 
crannies - because they are noisy? No. It is 
usually because they are so difficult to start 
that you have decided that they are not worth 
the trouble or the cost. 

I recall spending ages as a kid with model 
aeroplanes trying in vain to get them going, 
wearing my fingers to the bone - flick, flick, 
flick ... and no start. Often they would 
appear to kick over, encouraging the soul, 
only to remain in that half -starting phase 
turn after turn. 

I gave up then - anyone with any sense 
and/or no money does. Yet, with the develop- 
ment of the 'magical' ETI-1516, friends and 
relatives have been volunteering their 
discarded models for testing, encouraged by 
the effortless instant starts which can be 
produced on demand. (The author had already 
bought several engines and wasn't interested 
in any more, thank you.) 

So this project should provide the incentive 
to resurrect that long -stored model with the 
promise of quick ignition which, we hope, 
will encourage you to give it another go. 
After all, for under $40 plus fuel you can buy 
a complete aeroplane kit including the 
engine and all the accessories to have the 
thing flying on a control line almost instantly. 

Ah, but the experts (read fanatics if you 
like) seem to be able to get their models to 
go promptly, so you might think that the 
complexity of the ETI-1516 is rather un- 
necessary. What do the regular modellers 
use to get the same end? 

Firstly there is experience. They have 
probably been just where we have but,they 
didn't give up, the blockheads. However, the 
endless tinkering and fiddling has payed off; 
they have tried all the possibilities and 
learnt to tell quickly what is the problem. 
Too much fuel or a flat-ish battery are dead 
giveaways when you have been at it for life. 
Misadjusted mixture takes thirty seconds 
to spot with enough experience, while a 
major failure may be the only problem not 

`e. 

0 

41, 

.. 

Jonathan Scott 

eliminated after two minutes. 
All this is fine, but useless if you don't have 

a pet modeller on hand. Next, there are 
the current commercial inroads made by 
electronics which are available at the model 
shops. For around $30 you can buy what is 
termed a 'power board'. 

This thing connects to a car battery and 
allows you to deliver 0 to 5 A to the plug 
while giving a rough indication of current by 
means of a meter. It is basically a single 
transistor or Darlington and a few resistors, 
and not surprisingly delivers a lot of heat to 
the atmosphere and the unwary modeller's 
fingers! Also, of course, it takes the same 
current from the main 12 V battery as it 
delivers to the plug, necessitating the use of 
a car -sized battery rather than a small set of 
sealed cells. 

Again, with experience, but less this time, 
you can adjust it neatly so as to allow starting 
without regular incineration of the glow plug. 

But for a similar outlay, our new unit is 
significantly superior in its operation. 
Firstly, it regulates not the current (bad) or 

ETI June 1983 - 69 



The George Brown 
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SOUTH AUSTRALIA 
Ph. (08) 212 3111 Telex ÁA88261 

George Brown & Co. 
VICTORIA 

Ph. (03) 419 3355 Telex A435886 

George Brown & Co. 
SYDNEY 

Ph. (02) 519 5855 Telex AA21732 

4000 400148PC 0 59 401758PC 0 90 40449C 0 65 45108PC 0 84 
40018PC 030 40178PC 067 404713PC 079 4511BPC 079 
40028PC 030 401938PC 090 404913PC 038 4512BPC 068 

>111,"',,, 
40068PC 0.73 4019BPC 051 40508PC 0368 45168PC 074 
4007UBPC . 0.30 40208PC 07d4p5,BPC 0 82 a518BPC 0 19 
40J858Pc . 081 40218PC 059 a052ePClez 45208PC 090 .. 

, 40088PC0 73 40228PC0 90 40538PC , 82 452aBPC 087 
400970PC 071 4023BPC 030 4066BPC 053 45398PC 067 

7 400968PC 074 4024BPC 067 40678PC 703 45558PC _, á 40118PC 0 30 4025BPC 0 30 406&18PC 0 29 45568PC 0 59 
40128PC 0 30 40278PC O a2 a070BPG 0 37 47028PC 928 
iírj40138PC 0 34 40286PC 0 74 40718PC 0 30 47038PC 15 12 

,( 401413PC 092 40298PC ,07 40768PC 073 47208PC 727 `l 40150PC 082 40308PC o 4 40810P0 030 47238PC 149 
! 1i . 401618PC 107 40358PC 087 40868PC 034 4724ePC 132 

'I FAIRCHILD 40168PC 0398 40408PC 099 40938PC 053 472513PC 727 
401748PC 082 40428PC 0704 41048PC 264 47318PC 826 A SCMumo.rp.r Cpmp.ny 

MINIMUM 
{, n PRICES WHILST STOCKS LAST ORDER $20 I PRICES SUBJECT TO CHANGE WITHOUT 

PRICES f SALES TAX IF APPLICABLE 

LOW POWER SCHOTTKY 
-.gel 

NOTICE 
- RATE 20% 

FAIRCHILD 
A ScnWmorpr Canp.ny 

7 

I 
I'1 

1 

{It 
.iá_ ' 4 5 

rtyt¡Znn I I QUANTITY 
PRICINGANTIT 

74LSOOPC . . 030 74LS1311PC ..... .. 050 741S170PC 097 741S244PC 089 7413293PC ............. 063 

I 
LT AY CONAVATACT YOUR 

NEAREST 741S02PC . . . .. 030 741313PC ........ 030 74LS173PC 067 74LS245PC _.... 1 15 74LS295PC 083 OFFICE 
74LS03PC .... ..... . 0 35 74LS14PC .. ... . 036 74LS174PC 0.50 7413247PC ......_.... 1 29 74LS298PC ............. 067 741S503PC .. .... 590 
74LSO4PC .. 030 74LS151PC .. 050 74LS175PC 0.50 74LS251PC ....._.... 0.52 74LS299PC ............. 230 74LS377PC ............ 1 03 741551 PC .... .... 0 34 
74LS05PC ..... .. .. 0 35 74LS153PC ..... .. 050 74LS181PC _..... 2.46 74LS253PC ........... 0.53 74LS3OPC ............. 030 74LS378PC 063 741S533PC ...... 104 
74LSO8PC ... . 030 74LS155PC . ... 058 741S190PC ........... 078 741S256PC ........... 105 741S323PC .._ 330 74LS379PC ... ... ... 0 65 741S534PC .... 101 
74LS09PC .. .: .. 033 74LS156PC ...... 072 74LS191PC 079 7413257PC ........... 0 54 74LS32PC .............. 030 74LS37PC . 045 74LS540PC .. 116 
741S109PC . . 0 43 74LS157PC . 050 74LS192PC ........ . .. 0 57 74LS258PC 052 74LS33PC .... _....... 0 41 741S38PC .... . .. ._ . 0 37 74LS54PC ....... 035 
74LS1OPC . .. . 030 74LS158PC 049 74LS193PC ..... ....... 0 73 74LS259PC 071 74LS352PC .. .. 068 74LS390PC ... .. 065 74LS55PC ...._ . . 0 33 
74LS112PC . 0 46 74LS15PC . . 036 74LS194APC .. 0.68 74LS260PC .......... 046 74LS353PC ...... . 0 95 74LS393PC . . . . 0 79 741S574PC .... 098 
741S113PC . . 0 55 7413160PC .. 0 73 741S194PC ...... 068 7413266PC ........039 74LS365APC .... .. 0 57 74LS395PC ...... 1 13 741S670PC ...... 1 12 
74LS11PC . 030 74LS161PC .. 060 74LS195APC .......... 0 61 74LS26PC .......... 038 74LS365PC ......... 058 74LS40PC .. .. _ 044 741S74PC .. _.. 038 
741S125APC . . 043 74LS162PC . 076 74LS196PC ...,.. 092 7413273PC ..... 088 74LS366APC .. ..0 57 74LS42PC . .. 0 51 74LS83APC._... 0 71 
74LS126PC ... 052 74LS163PC ... 061 74LS197PC ..... .. 067 74LS279PC ........ 0 48 741S367APC ... ... 050 74LS447PC ..... 080 741S85PC .........046 
741S132PC 050 7413164PC ..... 060 74LS20PC . _ ... 0 30 741327PC ......... 1 28 741S368APC ... 050 741S47PC . .. .. 0 66 741S86PC .... ... 038 
741S133PC 038 741S165PC . 066 74LS21PC . 035 74LS283PC ....... 061 74LS373PC ....... 088 74LS48PC ....... . . 0 59 74LS9OPC ........ 0 52 
74LS136PC .. .. 037 74LS168PC . 097 74LS240PC ..... 088 741328PC ........ 0 43 74LS374PC ......... 088 74LS490PC ......... 095 74LS93PC .... . 0 54 
741S138PC 0 53 741S169PC 124 74LS241PC . . . 106 74LS290PC . 0 72 74LS375PC ......... 061 74 LS 502 PC .. ...... ... 519 741S95BPC ... 0 55 "E.& OE:" 

174.180 Wright St. Adelaide. S.A. 5000 93 Sackville St. Collingwood. Vic. 3066. 174 Parramatta Rd. Camperdown. 

N.S.W. 2050. 
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WESTERN AUSTRALIA 
Ph. (09) 362 1044 Telex AA93883 

Z8001PS 
Z8001APS 
Z8002PS 
ZB010APS 
Z8030PS 
Z8030APS 
28036PS 
Z8036APS 
Z8038PS 
Z8400BPS 
ZB400APS 
ZB410APS 
Z84 TOPS 

Z8420APS 
Z8420PS 
18430AP5 
Z8430BPS 
Z8430PS 
Z8440APS 
Z8440PS 
Z8441APS 
Z8442APS 
ZB442PS 

16 BIT C.P.U. 2.5 MHZ 
16BITCPUIMHZ 
NON SEG C P 8.4 MHZ 

ZMMU 6 MHZ 
Z-SCC 2 S MHZ 

ZSCC4 MHZ 

2C10 MHZ 

ZC106MHZ 
ZFIO INTERFACE UNTI E MHZ 

Z80 8 BIT C.P.U. 6 MHZ 
Z80 8 BIT C.P.U. 4 MHZ 

Z80 DMA 2 PORT PLASTIC 4 MHZ 

Z80 DMA 2 PORT PLASTIC 2 5 MHZ 

P102 PORT PLASTIC 4 MHZ 

P102 PORT PLASTIC 2 5 MHZ 

Z80 CITC 4 CHAN CTR/TIMER 4 MHZ 

280 CTC 4 CHAN CTR/TIMER 6 MHZ 

/80 CTC 4 CHAN CTR/TIMER 2.5 MHZ 

Z80 SIÓ Z CHAN 10 4 MHZ 

Z80 SIO 2 CHAN 10 2.5 MHZ 

Z80 S10/1 2 CHAN 10 4 MHZ 

Z80 SIO 2 CHAN 10 4 MHZ 
ZOO SIO 2 CHAN 102.5 MHZ 

4L e. 1 

George Brown & Co. 

NEWCASTLE. 

J 
Ph. (049) 69 6399 Telex AA28461 

0 
5720 
7051 
51 15 

6017 
45 98 

5748 
30 80 

5610 
5643 
14 15 

387 
18 82 
13 29 

375 
479 
514 

10 27 
479 

1907 
13 29 
1907 
1907 
13-29 

28470APS 280 DART 4 MH2 

Z8470PS 780 DART 2.5 MHZ 

Z8530PS Z80SCC25MHZ 
ZB563PS Z80 CIO 4MHZ 
Z86020S ZB 2K XROM 64 PIN 8 MHZ 

Z8603RS 2K XROM 8MHZ 
Z8671PS BASIC DEBUG 8 MHZ 

Z8681PS ZB ROMLESS 8 MHZ 

AND ANY MANY MORE ZILOG CHIPS ARE AVAILABLE' 

ZILOG BOOKS 

(George Brown & Co. 

A.C.T. 
Ph. (062) 80 4355 Telex AA62128 

1329 
908 

4598 
3080 
62 20 
12100 

31 10 

1782 

411111i, 

GOOD RANGE OF ZILOG SUPPORT UTERATURE AVAILABLE 

INCLUDING: 
00.2034-A0 ZILOG GENERAL DATA BOOK S 8-70 

00 -2013 -AO 280 DATA TECHNICAL MANUAL S 9-00 

03-0002-01 Z80 ASSEMBLY LANGUAGE PROG. MANUAL $1837 

03-0012-02 Z80 CPU PROGRAMMING REF. CARD S 1.80 -^ 03-0029-01 Z80 CPU TECHNICAL MANUAL S 9.16 

03-3047-02 28 TECHNICAL MANUAL S1837 

03-3055-02 Z8000 PLZ/ASM ASSY. LANG. PROD. MANUAL S18.37 

PRICES WHILST STOCKS LAST 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

PRICES + SALES TAX IF APPLICABLE - RATE 20% 

LINEAR 
UA301ATC 
UAF771ATC 
UAF771BTC 
UAF772TC 
UAF7728TC 
UAF774LPC 
UAF776TC 
UA 1488PC 

UA1489PC 
UA2240PC 
UA494PC 
UA78S4OPC 
UA555TC 
UA7805UC 
UA7905UA 
UA7812UC 
UA7912UC 
UA7915UC 

GP OPAMPDIP 
FET OP AMP O IP 
FET OP AMP D IP 
BI-FET OP AMP D I P 

BI-FET OP AMP D I P 

OUALD-FET OP AMP D I P 

PROGRAMMABLE MULTI OP AMP D I P 

OUALO LINE DRIVER RS232C D I P 

QUAD LINE RECEIVER RS232C D I P 
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the voltage (better) but the actual resistance 
of the glow coil, and hence the temperature of 
the plug (best). 

Secondly, it employs a switchmode supply, 
which means that it dissipates only a 
modicum of power, typically five watts, 
rather than something over 50 watts. 

What is more, it draws only a small fraction 
of the current that it delivers to the load, 
typically 20 to 25%! Result: less of a heat 
problem and smaller batteries for the same 
performance (penlite NiCads are fine) or 
even longer, lighter wires, running to your 
car cigarette lighter or whatever. 

In addition to these features, it has a few 
more. It is cleanly and sharply current 
limited, which makes it infinitely harder to 
ruin a glow plug. We have equipped it with a 
button to allow the current meter to act as a 
battery check meter. 

It has two potentiometers which are 
alternately selected by another switch: these 
can be preset to provide the correct starting 
temperature for two different engines or two 
different grades of glow plug for the one 
competition engine. 

In case you thought that 'glow plugs was 
glow plugs' then it is about time that you 
took another wander through a model and 
hobby shop and saw the range of glow plugs 
which are available for tuning your engine. 
There are even several devious speciality 
twists you can get for improving some aspect 
of the running performance. 

These features put the ETI-1516 ahead 
of anything commercially available, and 
coupled with its relatively simple construc- 
tion and lack of critical or rare components, 
we feel it is the best option both for those 
not heavily involved in modelling and as a 
replacement piece of equipment for the 
serious model enthusiast. 

Construction 
The commercial power boards I saw sold at 
hobby shops are constructed on a small flat 
plate of aluminium with the components 
mounted by bolts or silicone glue, to the back 
of the plate. The user is presumably free to 
mount this plate in a box or use it as is. 

Out of a desire to conform to the expected 
structural format, I built one prototype on 
such a small plate, but it is the front panel of 
a jiffy box, so that you have a ready-made 
enclosure if you want. 

If you are not concerned with the compact- 
ness or the appearance but rather the 
robustness, I recommend using a tent -shaped 
panel quickly bent up from 14 or 16 gauge 
aluminium sheet or similar. 

This structure provides its own heatsink/ 
mount for the power transistor (Q7), as well 
as allowing access to the innards at short 
notice (very handy with the situations you 
find cropping up on the runway when you're 
miles from home). I built another unit like 
this. If your metalworking facilities do not 
stretch to this, the jiffy box is easier to prepare. 

Also provided as a convenience, because 
commercial units often have it, is a second 
pair of banana sockets for the 12 volt supply so 
that more than one device running on the 
same source can be accommodated simul- 
taneously without piggyback plugs. This can 
be deleted if you prefer. 
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Jiffy box model. This one I constructed on the metal 
lid of a suitably -sized jiffy box. Note that the layout 
is laterally reversed to the model pictured on the front 
cover. 

Perhaps the first stage to construction is 
the winding of the coil, Ll. I wound about 
50 turns of 1.45 mm (15 B&S) enamelled 
copper wire on the former of an FX2243 
45 mm diameter potcore assembly. This pro- 
duces 20 mH inductance and is easy to buy 
and wind. In fact, any value of inductance 
from a minimum of about 5 mH up to 50 mH 
will do, but remember that it must be wound 
of wire sufficient to handle five amps. I 
suggest that you use 1.45 mm diameter wire, 
but at the very least 1 mm wire might do as 
the unit will not be used continuously. This 
inductor is the bulkiest component, so choose 
the box you wish to use with an eye to the size 
of this as well as the meter, M1. The next 
stage is to drill and prepare the front panel. 
My advice here is not to go overboard on the 
cosmetic side as the working environment 
and chemicals will make a mockery of any 
efforts at glamorous packaging. 

While indelible pen is probably the most 
cost effective method of marking the front 
panel, I sprayed it with aerosal paint and 
marked the controls with labels on one 
prototype which were later covered with 
some clear lacquer. The result is clear and 
durable. Scotchcal is a bad investment! 

If you have the panel area, the pc board can 
be mounted on it. I have made provision for 
mounting holes on the board. 

Next mount all the panel components. I 
used pots with the short ribbed spindles and 
screwdriver slots, intended as 'chassis 
presets'. I recommended them as you do 
not want to alter the settings often and 
knobs make it likely that there will be some 
potentially hazardous (to the glow plug) 
twiddling by well-meaning or curious persons. 

For the pushbutton, SW 2, I used one of the 
small positive action momentary switches 
'which cost a little more but are crisp in their 
action and fairly robust. 

Now. comes the assembly of the pc board. 
Two factors are worth noting. Firstly, if 
there is no chance of the incoming polarity 
being reversed, forget D3, the supply pro- 
tection diode. Otherwise fit it either as 1 did, 
between the pc board V+ connection and the 
lead going to the terminal, or at the incoming 
terminal junction. 

You could even fit it in such a fashion as to 
protect components further down the chain 
by placing it between the first and second 
positive input banana sockets. 

I used the banana sockets as these are what 
the commercial units are normally equipped 

with, but a polarised -type plug would be 
preferable as D2 can be dropped and then you 
can run to a lower input voltage before the 
electronics gives up. 

As the voltage coming in to the box must 
run the op -amp, it is desirable to keep the 
input as high as possible. My prototype ran 
down to 9 V (after D2) comfortably. 

Warning: polarity reversal will be quite 
lethal, so use D2 if you are not otherwise 
guarded. 

The second factor concerns the heatsink on 
Ql. If you will not be running the unit for 
more than one or two minutes at most (the 
usual case), about 3 cm x 3 cm of heatsink is 
quite adequate, but a 6 cm x 4 cm heatsink at 
least must be used if you wish complete pro- 
tection from burnout in continuous operation. 

The consideration of operation duration 
also effects the choice of Dl, the freewheel 
diode. It should actually be rated for about 
four amps continuous forward current but a 
three amp diode will be quite safe if you are 
only running it for a minute or two at a spell. 
Five amp diodes are more costly and harder 
to get, and our unit ran quite well using a 
three amp type. Higher current diodes tend 
not to be pigtail types too, which complicates 
mounting. 

HOW IT WORKS - ETI-1516 

The block diagram of this unit is shown in 
Figure 1. There are three main parts to it: the 
resistance 'bridge' and the bridge amplifier, 
the pulse generator and the switching regulator. 

The pulse generator provides constant -width 
pulses at regular intervals to the switching 
regulator. This provides current to the bridge, 
most of which (IL) flows down through the 
glow plug (RL) and a low value resistor (Rs). 
The ratio of RA:RB is compared to RL:Rs by the 
bridge amp. If the ratios are different, then a 
voltage will appear across the op -amp inputs. 
If the glow plug (RL) is cold, its resistance will 
be low. The ratio of RA:RB is set such that, 
when the glow plug is cold, RA:RB is greater 
than RL:RS. 

Under these circumstances, the output of 
the bridge amp will cause the pulse generator 
to speed up, increasing the output of the 
switching regulator which then drives more 
current through the glow plug. The glow plug's 
resistance then increases and the ratio of 
RL:RS decreases. This causes the bridge amp 
to slow up the pulse generator until RL:RS 
equals RA:RB. i.e: the bridge is 'balanced'. The 
pulse generator then provides pulses at such 
a rate to the switching regulator so as to maintain 
the resistance, and thus the temperature, of 
the glow plug as desired. Varying the value of 
RA thus sets the temperature of the glow plug. 

Note that the majority of current supplied 
by the switching regulator passes down the 
RL-RS 'leg' of the bridge, only a small amount 
passing down the RA -Re side. The load 
current (IL) thus flows through Rs and the 
voltage across Rs is used to drive the current - 
limit circuitry. 

Looking at the circuit, the bridge consists of 
RV1/RV2-R14 (RA), R13 (RB), R15 (Rs) and the 
glow plug (RL). The bridge amplifier comprises 
IC2 and associated components. The pulse 
generator is provided by IC1 and associated 
components while the switching regulator 
comprises 01, 02, Ll and 01. The voltage drop 
across R15, through which the glow plug current 
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V+ 
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(10-15 V) 
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R14 
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120R 

R15 
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R16 
560R - 

D1(5A) 
1N5404, etc 
(SEE TEXT) 

(IL) flows, is sensed by 03 which provides 
current -limiting. 

Initially, Cl will be discharged and the out- 
put of IC1 will be high (i.e: at +12 V). Thus 
02, and therefore 01, will be biased off. C1 will 
begin to charge via R3 and R5. Now, the inverting 
input of 1C2 has a small positive bias applied to 
it via R9 and thus IC2's output is low (0 V), 

p011ing-pin Sol ICI (the -control pin) low: This 
allows the 555 to trigger its output to the low 
state atter Cl has charged only a little way. 

When pin 3 (the output) of IC1 goes low, 02 
will be biased on, turning 01 on. This applies 
12 V to L1 and current will commence ti flow 
through L1, the glow plug and R15 (also a little 
through RV1/RV2-R14 and R13). Because of 
the inductance of L1, the load current (via the 
glow plug, etc) will rise slowly. As the glow 
plug is cold to start with, the ratio of the glow 
plug resistance to R15 will be much less than 
the ratio of RV1/RV2+R14 to R13. Thus, the 
voltage at the inverting input of IC2 will be 
greater than that at the non -inverting input and 
the output of IC2 will continue to hold pin 5 of 
IC1 low. Thus, 02 and 01 will remain on, allow- 
ing the current through L1 and the glow plug to 
continue building up. 

When ICI first triggers, pin 7 goes low and 
Cl will begin to discharge via R5. The output of 

11. 

12 Vdc 
INPUT 

Figure 1. 

BRIDGE 
AMPLIFIER 

IC1 will remain low for as long as it takes C1 to 
discharge to half the level it was previously 
charged to, at which point pin 3 of IC1 goés 
high again and 02-01 turn off. 

The magnetic field built up in L1, having 
nothing to sustain it now, will begin to 
collapse, the voltage across L1 will reverse 
and forward bias D1. Thus, the current 
generated by the collapsing magnetic field in 

L1 will continue to flow through the glow plug 
and R15, but now via D1. 

The current now supplied by L1 will fall as 

the coil's energy is dissipated by the glow plug 
and R15. As the glow plug is still relatively 
cold, the inverting input of IC2 will be higher 
than the non -inverting input as the voltage 
drop across the glow plug will be less than the 
voltage drop across RV1/RV2+R14. Thus, 
IC2's output will hold pin 5 of IC1 low, allowing 
C1 to charge again. 

When pin 3 of IC1 went high, pin 7 also went 
high, thus allowing C1 to charge again. When 
the voltage across Cl reaches the trigger point 
of IC1, pin 3 again goes low, turning 02-01 
on again. 

Once again, current is applied to the glow 
plug, which continues to heat up. As the glow 
plug heats up, the voltage on the inverting 
input of IC2 will eventually reach that on the 

I, 

non -inverting input and the output of IC2 will 
then switch to the high state. This drives pin 5 

of IC1 high and pin 3 low once C1 has com- 
pleted its current discharge cycle. 

The time taken for Cl to discharge will 
remain constant irrespective of the level on 
pin 5 of IC1. Thus, the pulses produced by IC1 

will be of constant length, but the level on pin 5 

will affect the pulse rate. If the glow plug is 
'cool, the pulse rate will be high. As the glow 
plug heats up and its resistance increases, the 
pulse rate will decrease. 

With IC1 operating at a high pulse rate, 
02-01 turn on more frequently, delivering a lot 
of power to the glow plug. When IC1 operates 
at a slow pulse rate, less power is delivered to 
the glow plug. 

Switch SW 1 selects either of the two preset 
pots, RV1 or RV2. As the setting of these 
determines the ratio of RA to FIB, they will 
determine the ultimate temperature of the 
glow plug. 

If the current through the glow plug exceeds 
that necessary to develop a voltage drop 
across R15 of about 0.6 V (about 5 A), then 03 
will be biased into conduction. The collector - 
emitter junction of 03 then shorts C1, preventing 
IC1 from firing, turning 02-01 ott until the 
current through R15 drops below the limit. 
Thus, the current through the glow plug is 
limited to a safe value, preventing burnouts. 

A 1 mA meter is used to monitor the supply 
voltage and the glow plug current. Resistor R4 

provides the meter with 1 mA of current at a 

supply of 15 V. Resistor R16 provides 1 mA of 
current through the meter when 5 A flows 
through R15. Switch SW2 allows switching the 
meter so that it reads supply voltage and glow 
plug current as you wish. 

Capacitor C2 protects IC1 against 'spikes' 
present on pin 5 of IC1. Capacitor C3 com- 
pensates IC2. 

A diode, D2, may be added to prevent damage 
to the unit should the supply be connected in 
reverse polarity. 
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Components it Kits 
Suppliers of components and kits for this project are 
listed in the'Shoparotind' page in this issue. ETI does 
hot sell kits or components for projects. 

PARTS LIST - ETI-1516 

Resistors all Vº W, 5% unless noted 
R1, 2, 11, 12 1k 
R3 6k8 
R4 15k 
R5 3k3 
R6 18k 
R7 100R 
R8, R10 150k 
R9 4M7 
R13 120R 
R14 33R 
R15 OR12,5W 
R16 18k 
RV 1, RV2 500R preset or 

panel mount type pots 
Capacitors 

C 1 47n greencap 
C2 10n greencap 
C3 1n greencap 

Semiconductors 
D1 3 Aor 5 A, 100 PIV 

(e.g: 1N5405 or 1N5408) 
D2 EM401, EM402, 1N4001, 

1N4002 
IC 1 uA555, NE555, LM555 etc 
IC2 CA3140 

01 MJE3055, TIP3055, 
2N3055 

02 BD140 
03 BC548, BC108, DS548 etc 

Miscellaneous 
L1 20 mH inductor, wound on 

FX2243 potcore assembly 
with 1.5 mm enamelled 
copper wire, 40 mm 4 BA 
boli, nut and fibre washers 

M1 1 mA meter movement; 
e.g: University TD48 or 
Minipa MU45. 

SW 1 SPDT or DPDT miniature 
toggle switch; e.g: D.S.E. 
S-1245 or similar. 

SW2 SPOT or DPDT 
momentary action 
pushbutton; e.g: D.S.E. 
S-1220 or similar. 

ETI-1516 pc board; banana sockets or polarised 
plug/socket; metalwork (see text); heavy duty 
hookup wire (24 x 0.2 mm or heavier); meter scale; 
terminals for plug cable termination; standoff 
pillars, nuts, bolts, wire, solder etc. 

Price estimate $35 - $40 

So, having settled for the option you wish, 
assemble the pc board components with 
particular attention to the IC polarity. Note 
that the two ICs are oriented oppositely to 
simplify the pc board pattern. There are no 
electrolytic (polarity conscious) capacitors 
specified. If you are far away from the 
battery you may find you need a 10 of/16 V 
tantalúm capacitor across the supply ter- 
minals, but my prototype was quite happy 
without one. Check the board when you've 
finished it. 

The last stage of assembly is to fit the pc 
board and run the interconnecting wires. Be 
sure to use heavy guage hookup or auto- 
motive wire for the connections to L1, the 
supply, D1 and the glow plug current loop. 
Fit Q1 to its heatsink using some thermal 
compound. Use an insulating washer if you 
are fitting it to the panel as a heatsink. Be 
sure to remove any burrs from the mounting 
holes which might prevent close mating of 
the transistor and heatsink, or puncture the 
washer if used. 

My prototypes used the least reliable 
option in each of the above cases, to prove 
that the unit could work that way: small 
heatsink on Q1, 3 A diode for D1, a diode in 
place for D2, no capacitor on the supply and 
the whole thing inside a jiffy box. 

After five minutes of heavy work (at 3 A) I 
had to turn it off to prevent Q1 failing, but 
all else worked. 

If you are not skimping we think that you 
should use a large heatsink on Q1 and 
perhaps a capacitor on the supply terminals 
if you are not sure what leads will be used in 
the field. The other construction suggestions 
will all aid reliability also. 

The second unit tested used the tent -shaped 
metalwork and Ql was bolted to the rear 
panel. This will run indefinitely without 
sign of failure. 

Once construction is completed, check it 
over thoroughly. When you're satisfied all's 
well, apply power and listen carefully before 
connecting up the glow plug. The inductor is 
almost certain to emit a 'singing' noise as the 
switcher idles along. Short the output and 
the current meter will respond with about 
41'2 amps and the singing note will change. 
This indicates normal operation. 

Meter scale. Full size reproduction of the meter scale. 
For those who want to make their own from Scotchcal 
a same -size negative or positive transparency can be 
had for $1 post paid from: ETI-1516 Artwork, ETI 
Magazine, P.O. Box 21, Waterloo NSW 2017. Make 
cheque or money order payable to 'Ell Artwork Sales . 

Ensure you ask for a pósitive or negative according 
to your requirements. 
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Using it 
In practice, nothing could be simpler than 
this device to use. Ideally, you should set the 
temperature control while viewing the glow 
plug removed from the head of the engine. 

Connect a 12 V battery to the input of the 
unit. Remove the glow plug from the engine 
head. Reduce the selected temperature pot. 
to minimum resistance and connect the glow 
plug to the output terminals. Slowly bring 
the temperature up by adjusting the pot. 
away from the minimum resistance end of its 
travel (rotate clockwise). The plug coil will 
begin to glow. 

Clearly, if you bring the temperature up 
too far you will burn the plug out, so be 
careful. A glow just beyond red is best, just 
tending to orange. If you are in doubt, it is 
best to try a lower setting and go up later. 

You can set one pot. for red -orange plug 
coil and the other for orange -white, Using 
this higher setting by flipping the temperature 
select switch if the lower setting will not 
effect motor starting. 

Once you have seen the level which causes 
no starting problems it is simple to set up all 
further plugs in a like manner. 

Once the plug is reinstalled in the head 
you should proceed to start the engine in 
the usual manner as recommended by the 
manufacturer. Because of the temperature 
regulating action of the controller you will 
find it much more difficult to foul the plug or 
flood the engine. 

Any foreign matter in the glow plug fitting 
tends to cool the element and so elicit an 
increase in the power delivered, burning the 
extraneous stuff off quickly. The current 
limit mechanism prevents plug failures due 
to one part of the coil cooling and producing 
higher currents while another part of the coil 
is uncooled and overstressed. 

You will also notice certain other effects. 
When coming close to starting by firing on 
the first compression stroke, but not further 
ones, the current needle will be seen to dip 
momentarily. This is on account of the heat 
produced by the single ignition, which heats 
the plug somewhat, reducing in turn the need 
for the controller to supply heat to keep the 
coil up to the commanded temperature. 

On the other hand, too rich a fuel mixture 
or -tendency to flood will be evidenced as the 
reverse; momentary rises in the current 
delivered to the plug indicate that the 
coil has been splashed or otherwise cooled, 
necessitating a moment of boost. (You may 
feel free to consider at these moments how 
another system would be labouring to boil off 
the contaminant). 

Again, when the engine has started there 
will be a significant fall in current, simply 
because the repeated combustion explosions 
in the head are doing most of the heating of 
the glow plug. 

Other non -temperature sensitive systems 
would tend to overload the glow plug at this 
point, a fact that was only brought to our 
attention by the observation of the power 
drop upon starting. 

One final note: The ET1-1516 may seem 
like overkill to some, realising that there 
would be significant feedback action if the 
glow plug were merely connected to a sound 
voltage regulated output, (preferably with 
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Tent model. This is the tent -shaped model I built. The wiring diagram on the previous page shows the physical 

layout of the rear panel of this unit. 

remote sensing to eliminate the constant 
resistances of wires and so forth) by virtue 
of the sharply non-linear nature of the 
temperature/resistance characteristic. 

This is indeed true, but the complexity of a 

current -limited switchmode voltage supply 
falls short of the complexity of the system 
here by only such a small margin that it 
turns out not to really be worth it. 

30 

One could save the odd few resistors and a 
diode or so, but it would require all the major 
semiconducting elements with which we have 
managed to achieve temperature regulation 
merely to provide a sharp low impedance 
source, so why not go the whole hog, so 
to speak? 

May your starts be many, now that they're 
virtually all 'sure starts'! 

Panel drilling details. General drilling dimension for the panel. 

38 
ALL DIMENSIONS IN mm 
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DRILL 10 

TEMP 2 I GLOW PLUG 

Printed circuit artwork. Full-size layout of the pc board, copper side. A same -size 
positive or negative transparency can be had for Si post paid from: ETI-1516 
Artwork, ETI Magazine, P.O. Box 21, Waterloo NSW 2017. Make cheque dr 

money order payable to 'ETI Artwork Sales'. Ensure you ask for a positive or 

negative as you require. 
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 ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... 

Vi TRANSISTOR ASSISTED IGNITION THE INCREDIBLE SERIES 5000 FROM ETI 
WiTH DWELL EXTENSION 

f 

The Altronics Kit includes all components 
for the modifications, detailed by Electronics 

Australia Feb. 1983. 
Ves, it's bad enough paying 52.00 a gallon for 
petrol without wasting a fortune on an out of 
tune engine. Fit this transistor assisted ignition 
kit in minutes and start saving money from 
the very next petrol stop. Easy to build! 

K 4010 $35.00 

THE EVER POPULAR 
MUSICOLOUR IV EA PROJECT 

,A 
s MUSICOLOUR IV 1i - 

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. Out- 
put 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 

r' 
FLUORO STARTER 

. 
F; , 

. 

ELECTRONIC 

(SEE EA OCT. 1982) 

Save a fortune on Flouro Tubes. 
* Extends the life of your flouro tubes 

by 1.000's of hours. 
* Instant "ON" - no more flickering at 

switch on. 

K6300 54.95 

MICROCOMPUTER 
POWER SUPPLY 

Allrnnirs k J.IS11 
1Wrruunqxnrr Pt, 

I I 

+ 5 Volts 
@ 3 Amps, 
+ 12 Volts 
@ 2 Amps, 
- 12 Volts 

@ 200 mA. 

This universal computer power supply is 
based upon an EA design. (Our version is 

uprated). 
+ 5 Volts for memory, CPU all Micro's. 
+ 12 Volts for RS232 interfaces etc. - 12 Volts handy for additional hardware 

Using OP Amps. 
* Uses TO -3 Regulators + 5 V and + 12 V. 

Heavy Duty Fan Type Heatsink. 
* Complete Boxed Kit with Delux Front 

Panel. NOTE: This unit has enough grunt 
to power most small disk drives. 
K 3350 $59.50 

SERIES 5000 1/3 OCTAVE GRAPHIC EQUALIZER 
Another brilliant DAVID TILBROOK no compromise design 

D _=ª3-===__= 
/ 
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CT 

SPECIFICATIONS: 
Noise - at zero gain and 20 KHZ Bandwidth - 102 db. Distortion 1 KHZ - 
typically .007%. Bandwidth - 12HZ - 105 KHZ + 0 - 1 db. Boost/Cut + and - 14 db. 
ALTRONICS EXCLUSIVES: 

All 1C sockets provided Quality series Racking Case supplied * Genuine 
Philips Sygnetics Low Noise 5534 1C op amps supplied Specially imported high 
accuracy linear slide potentiometers employed for precision control adjustment. 
(NOTE: Not compromise "Null Centre" types that some suppliers offer.) 
K 5025 See ETI Magazine November 1982 $199.50 

STUDIO FORMAT 
ETI 5000 STEREO CONTROL PREAMPLIFIER 

There have been countless accolades exclaiming this brilliant design by Australia's top audio design engineer David Tilbrook - and with good reason! 

` 
y7rtsrr7r .'.-+?- m+..rr ..w.wr. 

As a demonstration of our faith In this classic designed preamplifier we proudly 
release the STUDIO FORMAT 5000 PREAMP which Includes some very worth- 
while refinements as detailed here:- 
* Gold plated RCA Jacks on all phono inputs * 1 x pair gold plated RCA Line 
Plugs, supplied * Military spec. National Semiconductor LM 394's employed 

Low capacitance screened cable, supplied; 1C sockets provided throughout; 
Multicoloured led display Metal film 1% resistors used throughout all audio circuitry * Pretinned PCB's * Satin Black brush finished, aluminium control knobs 
DELUXE STUDIO FORMAT 5000 PREAMP KIT Complete kit 
includes all ETI specified parts plus the Studio Format Package. Full instruction 
booklet included. SEE ETI MAG. JULY '81-OCT. '81 FOR FULL DETAILS. 
K 5001 $275.00 

ETI 5000 STEREO MOSFET AMPLIFIER 
See ETI magazine Jan. '81-April '81. New generation mosfet power semis facilitate David Tllbrook's classic power amplifier. Listening tests prove it 
surpasses even the best in conventional amplifiers in low fatigue, high definition audio. Completely uncoloured crisp sound purity. 

vHuy 

building this project fas long as the step 

EVEN BETTER: This beautifully 
engineered amp design is based 

principally on two identical printed 
circuit boards with a minimum 

of other wiring, thus enabling even 
a relative "beginner" to accomplish 
by step instructions are followed. 

The ALTRONICS Kit includes the DELUXE FINISH FRONT PANEL HEATSINK 
* Original specified chassis bar design case All metal work finished satin black Flux shorting strap transformers used to minimise hum Low leakage power 

supply electrolytics 
SPECIFICATIONS: Power Output: 100 watts into 8 ohms x 2. Frequency Response: 8 HZ - 20 KHZ + 0 db - .4 db. Noise: 116 db below lull output. Input sensitivity: 1V RMS for 100 W output. Distortion: Less than .001% at 
1 KHZ and full output. Stability: Unconditional stable. 

COMPLETE MOSFET AMP KIT K 5005 $299.00 

LOUDSPEAKER PROTECTION KIT 

L 
0.~. o... 

Protect your valuable loudspeaker system with this easy to build, professional appearance kit. This easy to construct kit, based on the latest ETI design (Oct. '82), provides both DC and overpower protection for your valuable Hi -FI speakers. 
Self -powered unit disconnects the speakers within 1/10th of a second of a fault occuring yet in no way effects the sound quality. 
The ALTRONICS Kit comes in a superb 1 unit rack box Including quality silk screened front panel. 
EXCLUSIVES: LED Monitoring of channel cutout Fujitsu 10 amp relays 

ALTRONICS Kit, stereo unit complete to last nut bolt and washer Input/ 
Output speaker cable terminals supplied. 
Install it in minutes - no AC or DC connections required - simply connects 

into the left and right channel speaker lines. 

K 5050 Stereo Rack Version $79.50 

J 
BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE Q 



ALTRONICS ALTRONICS ALTRONICS ALTRONICS ... 

cn 0 
V A`e EA'S BRILLIAGT 
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Over the last 2 or 3 years we have had literally 
dozens of requests for a universal 5 amp Bench 
Power Supply Kit. Naturally we passed this on to 
the design team at Electronics Australia and at 
last it is now a reality. Just look at the design 
conceptl A fully mains transformer isolated 
supply with a very clever "Switch Mode" low 
voltage circuit. 

VIDEO RF MODULATOR 
(SEE ETI OCT. 1981) 
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.Ji - ( See EA November, 1982 

A MUST 

FOR YOUR 

COMPUTER 

SYSTEM 

NM 

Most Importantly it's dead easy to build lours 
worked first timel). 
Specifications 
Input 240V 50Hz 
Output Variable 2 - 50V at up to 5 amps 

Cat K3300 $ 139.50 
Why pay over $250 for an Inferior commercial unit? 

RADIOTELETYPE- 
COMPUTER DECODER 

DESIGNED FOR 
THE MICROBEE 

(SEE ETI APRIL '83) 
Display RTTY encoded messages on your VIDEO 
Monitor. 
Simple circuit uses PLL TECHNIQUES, most 
components mount on a single PLB simplifying 
construction. Complete Kit includes Dl 5 Plug for 
connection to Microbee IN/OUT PORT. 

K9733 $19.50 

`MICROBEE'EPROM PROGRAMMER 
VERSATILE. LOW COST & EASY TO BUILD 

Great new project from ETI (Jan 1983) All 

components mount on a single printed circuit 
board Unit simply plugs into the Microbee 
1 0 port. Suitable for 2716. 2732. 2532. 
2732A and 2764's Burn your games pro- 
grammes and eliminate cassette loading times 
* Zero insertion force IC socket for eproms 
+ Sockets for all other IC * 1 x 2716 sup. 
plied - get started straight away. * Kit sup- 
plied in deluxe jiffy box. all mounting hardware 
included 
K9668 548.50 

If you cannot afford a Video Monitor for your 
computer this is the kit for you Super stable 
oscillator design and very low modulation 
distortion * Works with both B 8 W and Col- 
our TV sets * Suitable for computers. TV 

games. TV pattern generators or what have 

you Deluxe kit featuring heavy duty diecast 
box for RF shielding * Input and output 
sockets 
K9760 $17.50 

This great new Project from EA is the answer 
to a Maidens Prayer. 
What Does it Do? 
A single 240v mains plug :.nit lead feeds one 
unswitched-master 240v outlet plus 4 switched 
240v outlets. With say a hifi system plug 
your main equipment item (e.g. Amp) into 
the master outlet and whenever you "switch 
on" your amp - presto - mains power is 

applied to the other 4 outlets i.e. simply 
"turning On" your amp turns on yo'Jr tape 
cassette, tuner, turntable, graphic equaliser 
without mains spikes. plops etc. 
Just the shot for your Computer System. 
The Altronics Kit includes case and all outlets. 

Cat K6000 S39.50 

z 

TOUCH LAMP DIMMER 
HALF THE COST OF COMMERCIAL UNITS 

Great new kit from EA. (April '83). Based on new 
Seimens ICS576A Light Dimmer IC. 
Instantly turn lamps on and off with just a light 
touch on a wall panel, or provide mood lighting 
by touching the panel for a few seconds. 
The Altronics Kit is complete in every way, 
including satin silver touch plates for that 
prestigous look. 

K6320 $19.50 

REMOTE CONTROL FOR K6320 
This kit enables extra dimmer/switches to be 
installed in conjunction with the Dimmer Kit. 
Includes satin silver touch plate. 

K6321 ONLY $9.00 

GO ANYWHERE 240V PWR. KITS 
See EA May and June 82. These great new inverter 
kits enable you to power 240V appliances for your 
car, caravan or boat. (From Standard 12V 
car battery.) 

40 WATT 
Suits small appliances, i.e. turntable, tape deck, 
shaver etc. Variable frequency adjustment 
enables accurate speed Control of turntable 
motors. 

IC 
Sockets 
Provided f 
K6700 $55.00 

300 WATT 
Fully regulated and overload protected 

XTAL locked frequency. 

NOW USING HIGH EFFICIENCY 
TRANSFORMER 

Use to power hi-fi, TV sets and for 
emergency lighting. 

f re. 
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Gold plating on both PCB edge and edge 
connector. 
Low age rate parallel resonant XTAL used. 
Sockets for all IC's. 

K6750 8199.50 
S10 DELIVERY ANYWHERE 

IN AUSTRALIA! 

For despatch P + P charges and 
Altronics address details please refer 
to our advert on Pg 91. 
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0-40 V/5 A laboratory 
spower Part2. 

Having introduced the project and the design technique chosen in 
Part 1, this part describes the construction and setting up. 

Construction 
This project is not recommended for beginners 
or inexperienced constructors. However, 
anyone with a modicum of electronics 
construction experience should be able to 
assemble this project with little difficulty. 

First off, no matter whether you've bought 
the components individually or purchased a 
kit, lay out all the parts and see that you 
have everything you need - including things 
like thermal compound, the right size nuts 
and bolts etc. Two basic grades of hookup 
wire are used to wire up the supply: ordinary 
'light duty' (10 x 0.12 mm) hookup wire and 
'heavy duty' (24 x 0.2 mm) or 'ultra heavy 
duty' (32 x 0.2 mm) wire. Those parts of the 
circuit carrying high currents are wired up, 

with the heavy duty wire, as indicated in the 
wiring diagram. 

The case we used is from K&W of Ballarat, 
Victoria, model C1066, supplied to us courtesy 
of Rod Irving Electronics. It is a popular and 
widely available case. Overall, it measures 
255 x 165 x 155 mm and has a U-shaped 
aluminium chassis and hammertone blue 
steel lid with ventilation slots. It is supplied 
with four screw -on feet. 

The chassis will need to be marked out and 
all holes drilled or cut out before any assembly 
can be commenced. Mark out the front panel 
according to the accompanying diagram. 
Centre punch all holes before drilling. Do 
a trial assembly of each component to see 
that they all fit and make any necessary 
adjustments. 

yaTS 

off + 

David Tilbrook 

No drilling diagrams have been given for 
the chassis bottom and rear panels as these 
will depend on the physical dimensions of the 
exact components used. Tackle the rear panel 
first. Place the two heatsinks side by side 
(see rear photograph), leaving room at the 
right for the mains fuse and power cord inlet. 
The two heatsinks we used were 150 mm 
lengths of black anodised radial fin type, 
manufactured and marketed by Rod Irving, 
No. HS3. There are similar types available. 
Any heatsink with suitable dimensions and 
rated dissipation of 1-1.3°C/watt will be 
perfectly adequate. 

Holes will need to be drilled in the rear 
panel to accommodate the transistor mount- 
ing hardware, the transistor leads and bolts 
for securing the heatsinks. Having organised 
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Transformer and board mounting. How the power 
tranny, Ti, and the pc board are mounted. 

PC BOARD 

NUT 

NUT 

CHASSIS 

that, then locate the holes for the mains fuse 
holder and the power cord grommet- which 
should be a clamp type. 

Mark out the case bottom next. Locate the 
mains transformer centrally between the 
sides and towards the rear, leaving no less 
than 15 mm clearance from the rear panel to 
the transformer bobbin. Four bolts are used 
to secure the transformer. Then locate and 
mark out the two filter capacitors, the bridge 
rectifier, the mains terminal block and earth 
bolt and the auxilliary 12 V (2851) trans- 
former (if used). Make sure you don't foul the 
four case feet. Do a trial assembly to see it all 
fits correctly. 

Remove burrs from all holes, then check 
that you've drilled all the required holes. 
Now stick masking tape across the rear 
(inside) of the front panel and spray paint the 
outside of it white. At the same time, remove 
the scale panels from the two meters, turn 
them over and spray paint them white, too. 
This ensures that the background for the 
Scotchcal labels is neutral as white Scotchcal 
is slightly translucent. Remove the masking 
tape from the chassis after the paint has dried. 

Now the Scotchcal labels can be attached. 
Tackle the meter scales first. Peel off the 
backing along one edge for a little way then 
carefully align it on the edge of the scale 
panel and rub it down. Then peel off the 
backing further, rubbing down the Scotchcal 
carefully as you go. Take care not to get any, 
or many, bubbles under the Scotchcal label. 

Transistor mounting. How to mount the two power 
transistors, 03 and 04. 

bolts 

I transistor 

I I I 

insulating 
washer 

I I I heatsink 
f 1 r I 1 I 1 I chassis 

XL ca insulator 
bushes i- 

solder lug for 
collector connection 

flat washers 

lock washers 

nuts 

59 

125 

DRILL 
6.5 

DRILL 
12 

oDRILL 

166 

65 

ALL DIMENSIONS IN mm 

1-t 
71 

6 T DRILL + - DRIL 
10 DRILL 10 

6.5 

205 170[.7 
Get the drill? Drilling details for the front panel. 

If you do get some, they can be removed by 
rubbing them away towards the nearest edge. 
Work from the centre of the panel outwards. 

Follow by applying the other meter scale 
Scotchcal and then the front panel. When the 
labels have been applied, cut out the holes 
using a modeller's scalpel or the like. 
Remember, a little patience prevents 
accidents. Re -assemble the meters. 

Now, you can mount all the front panel 
components - the meters, switches, output 
terminals, etc. Attach wires of appropriate 
length to them, as shown in the panel wiring 
diagram. Take care to use light duty and 
heavy duty hookup wire where indicated. 
Note that the lead from the voltage control 
potentiometer (RV4) to the pc board is a 
shielded cable. The shield braid is soldered 
only to the pot lug which connects to the 0 V 

output terminal and is left unconnected at 
the pc board. 

120 

DRILL 
-6 

Mount the rear panel components, but 
leave the mains cord off for the moment. 
Assemble the transistors to the heatsinks 
and chassis as indicated in the accompany- 
ing diagram. Attach wires to the transistors 
as per the wiring diagram. 

Mount the bridge rectifier and attach 
heavy duty leads of appropriate length to the 
lugs. Then mount the mains terminal block 
and the 2851 auxilliary transformer, if used. 
Wire the mains switch, mains fuse and mains 
terminal block. Sleeve the exposed fuse and 
switch connections. Mount the power trans- 
former as per the diagram here, followed by 
the filter capacitors. 

Assembly of the pc board can be tackled 
next. First, examine the tracks, looking for 
any breaks or hairline copper bridges 
between tracks. Check that all the holes are 
drilled and that they're of the correct size, 
particularly where the relays mount. 

Rear view. Showing the components mounted on the rear panel. Note that the lip on the chassis lid needs to be 

cut away around the heatsinks and fuseholder. 

M 
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If, or when, all's well with the board, com- 
mence assembly by soldering all the resistors 
and capacitors in place. Make sure you place 
the electrolytics and tantalums the right 
way round. The trimpots, note, are all laid 
flat on the board. Solder the pins in first, 
then carefully bend them so that the body 
lays flat. 

The semiconductors may be soldered in 
place next. Check that each is correctly 
oriented before you solder it in place. If you 
wish, IC sockets may be used. Note that Q5, 

Resistors all 1/4 W, 5% unless noted 
RI, 2,6,7,9,10 1k 
R3, 4, 28, 29 OR22, 5 W 
R5 47R 
R8 3k9 
R11,R12 2k2 
R13,R14 1M 
R15, R30 100R 
R16 220k 
R17 í00R 
R18, 19, 22, 27 10k 
R20 15k 
R21 33k 
R23 1k8 
R24 1R, 1 W 
R25 12k 
R26 27k 
R31 39k, 1% 
R32 5k6, I% 
R33 33k 
RV1, RV4 10k/A panel mount pot. 
RV2, RV3 10k/A min. vert. trimpots 
RV5, RV6 500 R min. vert. trimpots 
RV7 25k min. vert. trimpot 

Capacitors 
C1 1000u/25 V single ended 

electro. 
C2, C10 10u/16 V tantalum 
C3, C4 8000u/75 V can electro. 
C5 5n6 greencap 
C6 470n greencap 
C7 100n greencap 
C8. C9 220p ceramic 
C11 100u/63 V single ended 

electro. 
C 12 47p ceramic 

1 

INK 

05 

(K) (B) (z) 

(A) (y) 

HEATSINK I 

li 
(P) (4) (r) (s) 

(x) 

n 

al RY7 I 

I `l 

(m) (o) 

(n) 
the BD140, requires a small heatsink. I used 
a Thermalloy No. 6073B, but any similar 
type that physically fits will do. Smear a 
little thermal compound on the metal face of 
the transistor before assembling it. No 
insulating washer is necessary. 

The two relays can be mounted and 
soldered in place next, followed by. all the 
pc stakes for terminating the leads to the 
components on the chassis. 

The pc board bolts on top of the transformer. 
Note that provision has been made on the pc 

PARTS LIST - ETI-163 
C13 1n ceramic 
C 14 150p ceramic 

Semiconductors 
BR1 PB40, MDA2504, 

MDA3504 etc bridge 
rectifier 

01, 2, 3, 4 1N4001, 1N4002, etc 
05, 6, 7 1 N914, 1N4148 
01, 02 BD139 
03, 04 MJ 15003, MJ 15024 etc 
05 BD140 
06 BC547, BC 107 etc 
07 BC559, BC 159 etc 
IC1 uA7812, LM7812 etc 
IC2, 3, 4, 5 CA3130 
LED1 TIL220R red LED 
LED2 TIL220Y yellow LED 
LED3 TIL220G green LED 
ZD1 5V1 

Miscellaneous 
F1 2 5 A or 3 A fuse, type 

3AG, and bayonet holder 
(e.g: D.S.E. cat. S-4206 
or similar). 

M1, M2 Minipa MU65 1 mA meter 
movements, or similar. 

P81 SP momentary action 
pushbutton, 125 Vac/6 A 
contacts, D.S.E. 
No. S-1199 or similar. 

RL 1, RL2 DPCO heavy duty relays, 
125 Vac/ 10 A contacts, 
12 V coil (160 ohm). 
Fujitsu FRL-264D012/ 
02CK (D.S.E. No. S-7140 
or similar). 

board for mounting holes to suit either the 
Permatran or the Ferguson transformer, 
whichever is used. It mounts on top of the 
transformer, as per previous diagram. 

Referring to the wiring diagram, wire up 
the pc board. Route all the wires carefully. 
Check it thoroughly when you've finished. 
Last of all, wire in the mains cable. Make 
sure the earth (yellow/green) lead is the 
longest so that, should the cable be acci- 
dentally pulled out, the earth lead is the last 
to break. 

SW 1 DPST miniature toggle 
switch, 240 Vac/ 1.5 A 
contacts or greater, 
D.S.E. No. S-1174 or 
S-1168, or similar. 

SW2, SW3 DPDT miniature toggle 
switches, 240 Vac/5 A 
contacts, D.S.E. 
No. S-1168 or similar. 

Ti transformer, 240 V 
primary, 250 VA rating, 
main secondary to deliver 
36 V at 5 A or better, 
tapped at 12 and 24 V, 
with auxilliary secondary 
of 15 V at 200 mA (or 
additional 2851 12 V/ 
150 mA transformer if 
15 V secondary not 
available). 

ETI-163 pc board; K&W case No. C1066; two 
heatsinks - Rod Irving No. HS3 150 mm long 
single -sided radial fin type black anodised, or 
similar (1°C/watt); one Thermalloy TO -220 
heatsink 60738 or similar (for 05); two heavy duty 
captive -head binding posts (one red, one black); 
one two-way terminal block; TO3 insulating com- 
ponents - two sets; one clamp grommet; mains 
cord and plug; Scotchcal labels for meter scales 
and front panel; short length of shielded Cable; 
three LED mounts; hookup wire - light (10 x 
0.12 mm) and heavy (24 x 0.2 mm or 32 x 0.2 mm); 
6 BA and 4 BA bolts and nuts, solder lugs etc. 

Price estimate S165 - 5170 
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General wiring diagram. Wires of suit- 
able length should be attached to the 
chassis -mounted components before 
mounting the pc board on top of T1. 
Ignore the auxilliary tranny if Ti has a 
15 V auxilliary winding. The light wires 
should be 10 x 0.2 mm, the heavy wires 
either 24 x 0.2 mm or 32 x 0.2 mm, all 
plastic insulated. 
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proiscI 
Now you're ready for the traditional 

'smoke test'. 

Test and set-up 
Set all the trimpots to mid -position and the 
current and voltage controls a quarter -turn 
from minimum. Set the current range switch - 

to 0.5 A and the output switch on. Plug the 
mains cord in and switch it all on. 

The mains LED should come on, along with 
the voltage mode LED. The volts meter 
should read forwards, somewhere on the low 
end of the scale. If you don't get these indica- 
tions, switch off and check for a wiring error 
(make sure you've a fuse in the fuseholder!). 

Using a multimeter, check the voltage 
across the main filter capacitors (C3 -C4). It 
should read around 17.5 V (with respect to 
the supply's negative output terminal - all 
readings are quoted with respect to this 
point). Check the voltage at pin 1 (in) of ICI 
(i.e: at cathodes of D2 -D4). This should be 
around 17.5 V if you're using the 12 V auxil- 
liary transformer, or around 21 V if your 
main transformer has a 15 V auxilliary 
winding. Then check the output of ICI (pin 3). 
It should be very close to 12 V. Check the 
voltage on the cathode of ZD1. It should be 
very close to 5.1 volts. No other voltages will 
tell you very much at this stage. If you don't 
get the correct readings switch off and check 
wiring and component placement. Correct 
any errors. 

If all's well, advance the voltage control 
until you hear RL1 'click' on. The voltage on 
the positive terminals of C3 -C4 should then 
be around 36 V. Advance it further until RL2 
clicks on and the voltage on the positives of 
C3 -C4 should rise to about 54 V or so. 

Now check the voltage across the output 
terminals. Vary the voltage control over the 
full range and ensure that you can vary it 
right from zero volts to a little over 40 V. 
We'll get around to calibrating the meter 
later. 

The current -limit operation can now be 
checked. Set the output switch off. Connect 
your multimeter directly across the output 
terminals. Set it to the 5 A or 10 A range. 
Ensure the supply's current range switch is 
set to 0.5 A. Set the voltage control back to 
about a quarter -turn from minimum. Throw 
the output switch on. The voltage mode LED 
should go off and the current mode LED 
should go on. (This should also occur when 
the voltage control is set at minimum.) See 
that the multimeter reads a low current. If it 
doesn't, you've got the current range switch 
upside down. 

Set the multimeter to a convenient scale 
11 A or 2 M. Turn the current control around 
to maximum and see that the multimeter 
reads around 0.6-0.7 A. Now set the multi - 
meter to the 10 A scale and the current range 
switch to 5 A. The multimeter should read 
between 6 A and 7 A. 

If all's well, the two meters can now be 
calibrated. 

First, the volts meter. With the multi - 
meter still connected to the output terminals, 
set it to a convenient scale so that you can 
accurately read 20 V. Adjust the voltage 
control to obtain 20.0 V on the multimeter. 
Now adjust RV7 so that the volts meter on 
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Top down view. Inside the lab. supply, showing board mounting and wiring. 

the project also reads precisely 20 V. Then 
set the voltage to read 5 V on the meter and 
check that the output's within ;0.25 V. 

I have done this because many devices, 
TTL ICs and op -amps in particular, require 
accurate supply voltages and most are driven 
from supplies of less than 20 V. With TTL ICs 
a supply in excess of 5.5 V can destroy the 
device. Calibrating the meter at 20 V ensures 
that the meter accuracy at the low end is 
sufficient to obviate problems. If it's a volt or 
two out on the 20-40 V end of the scale, it 
doesn't matter so much. 

To calibrate the current meter, first set 
the supply's output switch off. Set the 
current range switch to 0.5 A and set both 
the voltage and current controls about a 
quarter -turn off minimum. 

Switch on the supply output and adjust the 
current control to obtain a reading of 500 mA 
on the multimeter. Then adjust RV6 so that 
the current meter reads full scale. Set the 
multimeter to the 5 A or 10 A scale and the 
current range switch to 5 A. Set the current 
control so that the multimeter reads 5.00 A 
and adjust RV5 so that the current meter 
reads full scale. 

The current control has to be re -adjusted 
when switching from 0.5 A to 5 A as the 
current sensing resistor for the 5 A range is 
not exactly 0.1 ohms, being made up from 
two OR22/5 W resistors in parallel which are 
the only ones generally available. Some 
tolerance in values will account for a dif- 
ference in any case. 

Now the relay 'trip' points can be set. Turn 
RV2 and RV3 fully anticlockwise. Set the 
output voltage to something less than 10 V. 
You can do this adjustment using either the 
project's volts meter or your multimeter 
connected across the output terminals. 

Slowly advance the voltage control until 
the output is 12.5 V or thereabouts. Then 
rotate RV3 clockwise until RL1 just clicks in. 
This trimpot gives a trip point range of about 
3 V from about 11 V to about 14 V. You may 
notice the output actually drop a few hundred 
millivolts when RL1 pulls in, but this is of 
no consequence. 

Having done that, slowly advance the 
voltage control until the output voltage 
reaches about 25.5 V. Then rotate RV2 clock- 
wise until RL2 clicks in. The output will drop 
a few hundred millivolts when you do this, 
but as before, it's unimportant. This trimpot 
has a trip point range of about 6 V, from 
roughly 24 V to about 30 V. 

That's it! Now you can screw the lid down 
and put your ETI laboratory supply proudly 
on the workshop shelf. 

Tips on using it 
Always set up the power supply with the 
output switch off Set the output voltage to 
what is required by the circuit you're working 
on. Then set the current limit range switch to 
the appropriate range, press the current set 
button and adjust the current control so that 
the current meter reads a little above what 
you expect the circuit to draw. Don't forget 
to allow for relay turn -on currents, lamps, 
indicators and etc in the circuit. 

With straight CMOS circuits, even those 
with a dozen or more ICs, a current limit of 
100-150 mA is a good safe limit. 

Beware of circuits which may draw peak 
currents several times the average current 
and set the current limit to take this into 
account l i.e: audio amplifiers, pulse circuits). 

With a little experimentation and exper- 
ience, you'll soon learn how to set up and 
effectively use the ETI-163 Lab. Supply. 
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ALL LE OPRs JMM JMPO TrEINI Ps 
118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL 6623506. 

MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

KIT SET SPECIALIST 
JOIN THE GOLDRUSH 

ETI 1500 KITSET 

Stac Timer 
A eti 650 ETI' 650 

$135.00 
incl. tax 

Plus $6.00 p&p Í4 

Superb unit featuring: 
Tune an0 discriminate. 
4 modes of operation. 
VLF/TR design. 
Ground balance. 
Auto balance push buttons. 
Pre -wound search heads. 

Very professional unit. 
Approximately 1/3 price of many 
similar commercial built up locators. 
Audio and meter indication. 
Lets you know when to rejoice. 

PRICE: $193.50 including pre -drilled and punched case, 
or $179.99 including blank case. Plus $10.50 p&p reg. post. 

6tac Timer 

9 

TRANSISTOR ASSISTED IGNITIONS 

ETI 316 
$33.30 plus $5 p&p 

ETI 316 
$33.50 plus $5 p&p 
Features include: 
Built in dwell extension. 
Improved performance and economy. 
Simple to install. 

As per EA feb. '83. 
$34.14 plus $5 p&p 
Features include: 
Built in dwell extension. 
Add-on opto -electronic trigger option , 
($17.38 plus $3.00 p&p) 
Maintains coil current and therefore spark 
energy at very high engine speeds. 
Includes die-cast case and heat sink. 

_ 

We stock the largest range of ETI and EA 

Kits in Australia. 
Call in and see our comprehensive 

catalogue. 

This unit has four different programmable 
outputs, clock controlled switch-ons/switch-off 
times. Selected days from the seven or eight 
day cycle can be "skipped". Ideal for operating 
air conditioning, fish tanks, hi-fi systems, tape 
recorders, slide & movie projectors, laboratory 
control, video equipment, etc. 

I 

'PRO' BENCH POWER SUPPLY 

0- 
ETI 142 

VOLTS; 
_- 

= - - . 
0,p I 

0-15 AMPS! w 10 

$272.64 plus $10.50 pack & reg. post. .. 
A phenomenal supply with professional finish and 
professional performance. It features 20 mV regulation 
from zero to full load, 10 mV ripple and noise, voltage and 
current metering on separate meters, overload protection 
and adjustable current limiting. Sturdy metal cabinet with 
silk-screened aluminium front panel supplied. 

ETI speaker systems 
ETI 496-4000/14 way 

100 watt $541.32 
not incl. boxes. 

ETI 497-4000/2 3 way 
100 watt $383.14 

not incl. boxes. 

Post & packing for speakers- 
allow 5% of order value. 
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Artwork. Here is full-size artwork for the pc board and the two 
meter scales. Unfortunately, the artwork for the front panel is too 
large to reproduce here. A photostat can be obtained by sending 
us a stamped -addressed A4 -sized envelope. Scotchcal and pc 
board suppliers were listed on page 80 of the May issue. 

You can obtain 1:1 positive or negative film of all the artwork 
for this project for $15 post paid from ETI-163 Artwork, 
ETI Magazine, P.O. Box 21, Waterloo NSW 2017. Make 
cheques or money orders payable to 'ETI Artwork Sales' and 
ensure you ask for positive or negative film, as you require. 

M 
CO 
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LITHIUM MEMORY 
SUPPORT 

as 
BATTERIES 

kTlk 
/I~, ' ji h .i. 

+ MEMOGUARD LM & LF 
Series. Horizontal or Vertical 
mounting. The ideal power 
source for memory back up! 
Nickel Cadmium versions 
available also. 

Check Our Super Special Prices! 

UTHIUM MEMORY SUPPORT BATTERIES 
SERIES LH & LF 
Construction: Case is of the Dual -in -line type with standard spacing for direct insertion to a printed Circuit 
board Markings are engraved and non -erasable and clearly indicate polarity Pins are plated to facilitate wave 
soldering. Insulated stand-offs ensure good access for solvent cleaning 
Reliability: Excellent Capacity retention and voltage stability. excellent performance under thermal variations. 
shocks and vibrations with a life expectancy of ten years at room temperature 

SCOPE COMMODORE MODEL PH2O 370°C 
Now a Production Quality 20W Iron that air 
cools your fingers... * 240VAC 

Designed for continuous production line use -) 
for students - 

serious hobbyists. 
A professional quality non -temperature -controlled soldering 
tool. Earthed tip and barrel for component safety. 
Idling temperature subject to variations in line voltage 

and ambient conditions. 

ELECTRICAL CHARACTERISTICS 
Open Circuit voltage V 
Asertge Voltage 
Capacity 
operating Temp 

normal 
Intermittent 

Sell discharge at 20'C 
Energy Density 

.- I -/ - 

V 
mM. 

C 

Y 
sm 

~Om' 

HM6I 16 P-3 s5.99 
MB2716 52.95 
MB2764-30 s 10.96 
MB8118 53.95 
MM2708Q s2.80 
MBBII4NLC 54.00 
HN462532G s7.00 
S6834 s13.30 
S6810 54.70 
MC68000-L8 s99.95 

3.5 
3.0 
200 

60 
70 
2 to 3% 
406 500 

R.R. $4.64 + 20% 

. I ,. WS 
250 ns 

4501ns I 6 EPROM 
300 ns 64K EPROM 
120 ns 16384 X I RAM 
450 ns 8K EPROM 
300 its CERAMIC 
450 ns 32K EPROM 
512 x 8 EPROM 
128s I0 RAM 450 NS 
8 MHZ C.P.U. 

+20% TAX 

.-: at Value!- 
CAMBION 

CRYSTALS I/C SOLDER 
SOCKETS 

8 PIN 18c 
14 PIN 25c 
16 PIN 29c 
24 PIN 41c 
28 PIN 50c 
40 PIN 66c 

+20% TAX 

SUPER 
BARGAINS AT Phone 

A(iRJVEIll Mail. 

1 MEG 
2 MEG 
3.579 MHZ 
4 MEG 
4.194 MHZ 
8 MHZ 
10 MHZ 

6.00 
4.00 
1.50 
4.00 
3.00 
4.00 
4.00 

+20% TAX 

or 

c 

80 

$16.95+TAX . ,S 
CHE 

8 4.° 
8755 f17.,p 
81.56 s 3,77 8226 

8212 3.69 8228 s 1 1 

8215 a 1.2r 8243 s 239 
8224 s 1.21 8251 S 2.0/ 

133 8235 332 

EXSTOCK8253 _ 

8257 s 3-69 82 9 
3.43 3.0.3 

+ 20$ r77 

BECKMAN 
HD100 

MULTIMETRES 
FULL 

1 YEAR WARRANTY 
$235 + 20% TAX 

FUJUITSU RELAYS 
DUAL IN LINE 
BR211 D012V 3.64 DP.DT 
BR221 DOO6V 3.64 
BR221 D024V 3.64 SP.DT 

BR211 DOO6V 2.54 
+20% BR211 D012V 2.54 

BR211 D024V 2.54 TAX 

4 

DIP SWITCHES 
4 WAY SLIDE 1.40 
8 WAY SLIDE. 1.60 

10 WAY SLIDE 2.00 
+ 20% TAX 

DATA ACQUISITION CHIPS FOR Ell - 654 APPLE II INTERFACE CARD 
AD570 -8 BIT ADC 534.32 + 20% 
AD7524 -8 BIT DAC 58.40 + 20% 

INSTRUMENT CASE. MODEL IC -1 
KIT COMPRISING 

2 blank styrene panels $5.25 
4 bump on rubber feet +20% TAX 
all screws required for PCB mounting 

elk 
MULTI-COMM ELECTRONIC METAL 
AND CABLE SEARCHING TOOL + 

II VOLTAGE TESTER. 
Finds: Hidden cables and metals 

Finds: Voltage cables 
Checks: 240 Volt 
Protects: from accidents and 

r ONLY AT 
MAGRATHS 

1 damages 

I1 

1 

$23.69 
+20% TAX 

BATTERY EXTRA 

On and off switch operates automatically' 
when opening and closing. 
Regulator adjusts the sensitivity of both 
searching functions. 
Indicator control lamp red - for voltage 
cables yellow - for metal. 

U ME 
MAGRATHS ELECTRONICS 

HARD TO GET 
CHIPS! 

27C16 
CDP1802 ACE 
6850P 
ISP 8F -025A 
2716-50 
INS 8060N 

RC 4136 
TL 074 
TL 084 
NE 571N 
IIC90 
MC10116P 
TIP 31C 
TIP 32C 

10.00 
9.82 
4.00 

17.00 
2.75 
7.22 

.60 
1.80 
1.50 
3.00 

12.75 
1.00 

.50 

.50 

DIB 04 IA 400V 
DUAL1IN UNE 
BRIDGE RECT. .50 

+ TAX 

berlillenrti 
welcome here 

55 A'BECKETT STREET, MELBOURNE, 3000 
Tele (03) 347 1122, Telex AA31001 
Prices subject tochanse without notice. 
- Mad or phone orders add $2 00 up to I Ay par Is post 
Special rates for heavy liems on request 
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Temperature adaptor for 
your multimeter 
This simple add-on project extends the functions of your multi - 
meter to the measurement of temperature. It is particularly suited 
to digital multimeters. It can be used to measure temperature 
over the range from -55°C to +150°C with an accuracy of 0.5°C 
or better. 

IT IS SURPRISING how useful an 'electronic 
thermometer' can be in an electronics work- 
shop or laboratory. Temperature measurement 
is a rarely -included function on modern 
multimeters, however. Measuring temper- 
ature in a chemistry or physics lab is 
commonplace, and the same should be so in 
an electronics lab, but rarely is. 

Component temperature rise, or the actual 
operating temperature of a device, can be an 
important parameter in a circuit - no matter 
whether the component's a resistor or a tran- 
sistor. The performance of heatsinks can be 
assessed using temperature measurements. 

When fault-finding or servicing equipment, 
thermal problems can be quickly sought out 
and identified by temperature measurement. 
And that's just a few applications! 

Sensors 
There are a number of ways to measure 
temperature electrically or electronically. 
Thermocouples, which consist of two dissimilar 
metal wires bonded together, have long been 
used. The junction of the metals generates a 
small voltage that is proportional to the 
junction temperature. The voltage output is 
non-linear with changing temperature. 
Thermocouples are generally used for temp- 
erature measurement at high temperatures 
and over extremely wide ranges. 

The resistance of semiconductor material 
varies considerably with temperature -and 
this is exploited in 'thermistors'. The vari- 
ation is non-linear, but thermistors have been 
used for temperature measurement where 
accuracy and linearity are not important. 

910R 
METAL FILM 

Figure 1. Simple thermometer with +/- 2°C accuracy. 

Any semiconductor junction will exhibit 
temperature dependence of the forward con- 
duction voltage. For silicon junctions, which 
have a forward conduction voltage of around 
600 mV, the junction voltage will vary by 
typically -2.2 mV/°C at a forward current of 
around 250 uA, and this is generally linear 
over quite a wide range. 

Silicon diodes and the base -emitter 
junction of silicon transistors are often used 
in temperature sensing and control appli- 
cations. Accuracy and repeatability are 
generally very good. We described a digital 
temperature meter which employed a silicon 
diode sensor (ETI-589) back in the December 
1977 issue. 

However, a number of specially -constructed 
ICs are available which have been designed 
to provide a highly accurate and linear 
temperature -to -current or temperature -to - 
voltage output over a wide temperature 
range. Such devices are unrivalled for 
accuracy, linearity and speed of response. 

I chose the Analog Devices' AD590 which 
is available in two package styles -a TO -52 
'can' and a tiny ceramic flat pack - and 
several accuracy grades. It is distributed by 
Parameters Pty Ltd, 41 Herbert St, Artarmon 
NSW 2064. (02)439-3288. 

The AD590 
The AD590 is a two -terminal integrated 
circuit temperature transducer which 
produces an output current proportional to 
absolute temperature. For supply voltages 
between +4 V and +30 V the device acts as a 
high impedance, constant current regulator 
passing 1 uA/°K. Laser trimming of the 
chip's thin film resistors is used to calibrate 
the device to 298.2 uA output at 298.2°K 
(+25°C). 

The device is particularly useful in remote 
sensing applications. The device is insensitive 
to voltage drops over long lines due to its 
high impedance current output. Any well - 
insulated twisted pair is sufficient for operation 
hundreds of feet from the receiving circuitry. 

Superior interference rejection results from 
the output being a current rather than a 

Geoff Nicholls 

3 

eti 153 

TEMPERATURE 

ADAPTOR 

OUTPUT 
1Omv per °C 

RANGE 

-55 to +150°C 

And it's 19.7°C1 Out adaptor plugged into one of the 
lab. multimeters. 

voltage. In addition, power requirements are 
low (1.5 mWs (t 5 V (u +25°C), making the 
AD590 easy to apply as a remote sensor. The 
high output impedance ()10M) provides 
excellent rejection of supply voltage drift 
and ripple. 

It is electrically durable, withstanding a 
forward voltage up to 44 V and a reverse 
voltage of 20 V. Hence, supply irregularities 
or pin reversal will not damage the device. 
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Simplicity. Construction is quite simple and all the electronics fits neatly in a small jiffy box. The tops of the 
banana plugs can just be seen. These are spaced at 19 mm ('GR' spacing) or to suit your multimeter input 
sockets spacing. 

D1 

IC1 1N914 
LM336 + 

ADJ. 

T - 

02 
1N914 

RV2 
500R R4 680R 

HOW IT WORKS - ETI-153 
The AD590 temperature transducer, IC3, 
requires a voltage to be applied across it, 
developing a current that is directly propor- 
tional to absolute temperature with a precision 
sensitivity of 1 uA/°K. This is amplified by an 
op -amp, employed here as a current -to -voltage 
converter that provides an output of 10 mV/°C. 
As zero Kelvin is 273 degrees below zero 
Celsius, an 'offset' has to be provided for the 
output to be proportional to the Celsius scale. 
This is achieved by running the op -amp input 
at 'virtual ground' and supplying the AD590 
sensor from a negative supply rail. Thus, at 
0°C, the output will 0 V. 

IC1 is a precision voltage reference (LM336) 
that maintains 2.49 V between its +ve and -ve 
pins. Two silicon diodes, D1 and D2, and a 

cermet (high stability) trimpot, RV1, allow the 
reference voltage to be 'trimmed'. This is 
normally done to minimise the temperature 
coefficient of the LM336, however, I have used 
it to provide trimming of the offset of Celsius 
zero from absolute zero. 

Zener diode D3 provides a negative supply 
rail for the AD590 temperature transducer 
(IC3). The voltage obtained is around -4.5 V as 
the 5V1 zener is operated at a current of about 

0VOLTS 

10 mV/°C 

O COMMON 

1 mA, set by the value of R1. The zener in the 
prototype was rated at 400 mW. If a 1 W type is 
used, R1 should be reduced to 1k. 

IC2 is used in 'virtual ground' mode as a 

current -to -voltage converter. Its operation can 
be understood by remembering that IC2 is 
an op -amp and to a good approximation has 
infinite gain and infinite Input impedance. A 
negative feedback path, formed by R3-R4-RV2, 
acts to maintain the inverting input (pin 2) at 
the same potential as the non -inverting input 
(pin 3). i.e: at 0 volts. Although very little 
current flows Into pin 2 of IC2, it is kept at 0 V 

by the feedback action. 
The AD590 connects to pin 2 of IC2 (invert- 

ing input) and acts as a current sink, passing 
1 uA/°K. The reference, IC1, supplies a current 
of 273 uA through R2, which can be trimmed 
by RV1. Thus, the current through the feedback 
resistors is equal to the absolute temperature 
minus 273, in microamps, and results in an 
output voltage of 10 mV/°C when RV2 is set to 
provide the 'scale factor' required. 

To ensure the appropriate accuracy, high 
stability 1% metal film resistors and cermet 
trimpots are used. Capacitor Cl provides com- 
pensation for the op -amp, to ensure stability. 

The AD590 is available in a number of 
accuracy grades. The 'M grade' device will 
give better than ±0.05° accuracy from 0° to 
100° Celsius. It costs around $60, however. 
For about $5, you can purchase the 'J grade' 
AD590 which will give an accuracy of ±0.3° 
from 0° to 100°C. The accuracy you get 
depends on a number of factors (discussed 
later) and the type of circuit. 

The simplest circuit you could use is shown 
in Figure 1. This will give temperature 
directly in the Kelvin scale with a voltage/ 
temperature relationship of 1 mV/°K. Thus 
at a typical ambient temperature of +25°C 
(298°K), the output will be 0.298 V. The 
output can be 'trimmed' to the correct temp- 
erature (calibrated) at one temperature point 
by the 200 ohm cermet trimpot. This is a 'one 
trim' circuit. With the AD590J, accuracy 
will be ±2° over the range from 0° to 100°C. 

A circuit which provides for two trim, or 
calibration, points results in much better 
accuracy, Also, a more convenient voltage/ 
temperature relationship is useful, which 
requires the output of the sensor to be scaled. 
An op -amp can be used for this to provide a 

stable gain. A figure of 10 mV/°C (or /°K) is 
suitable, and that's what I chose. 

The accompanying photograph shows the 
two package styles compared to a match head. 
The TO -52 can (H package) is for general 
use. It has a longer time constant- the time 
taken to stabilise after changing the pack- 
age's temperature - than the ceramic flat 
pack (F package). Typically, the H package 
will take four minutes to stabilise in still air, 
but the F package will only take about half 
that time. When applied to an aluminium 
block (e.g: a heatsink), the H package will 
typically take four seconds to stabilise, while 
the F package will take around half second. 

Tiny, what? The two versions of the AD590 packaging, 
compared to a match head. Above is the H package 
(TO -52); below is the ceramic F package. 

Construction 
The project was designed to fit inside a small 
jiffy box with a metal lid having overall 
dimensions of 30 x 50 x 80 mm. They're 
common and low in cost. 

All the electronics, except the AD590 
sensor, are mounted on a small pc board. 
This can be assembled first. Just check your 
pc board before assembling the components, 
ensuring there are no broken tracks or shorts 
between tracks and that all holes are 
correctly drilled. 

The components can be assembled to the pc 
board in any order, just watch that you put 
the two ICs, the two diodes and the zener the 
right way round. Don't take too long to solder 
the resistors as they are high stability types, 
but ensure that each joint is properly made. 
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PARTS LIST - ETI 153 

(-) BLACK 

TO BATTERY 

(+) RED 

O 

LT 

VOLTS 

BANANA PLUGS 

COMMON 

TO IC3 ÁD590 

I mounted the- banana plugs in the box 
between the plastic pillars at one end so that 
the whole unit plugged straight into a 
normal multimeter. To do this, the plugs 
must be spaced f4" (19 mm) which is known 
as 'GR' spacing. To make this easier, I have 
laid out the pc board with the output pads 
spaced exactly at 'GR' spacing. The board can 
be used as a template when drilling the holes 
for the banana plugs. 

Remove the plastic body of each plug and 
solder about 10 cm of insulated hook-up wire 
to each. Using the pc board, drill pilot holes 
of about 1 mm diameter through the box near 
one end and enlarge them until the banana 
plugs will fit through the box. 

Cut the plastic body of each plug in half 
and install the plugs, tightening the body 
from the inside for each plug. 

Drill a hole for the switch, between the 
plugs, in the end of the box making sure that 
the switch will not foul the plugs. 

If the switch you have will not mount as mine 
did then you may fit it into the lid of the box, 
but keep it near the end where the plugs are. 

Also drill a hole, in the end of the box 
opposite the switch, for the cable from the 
sensor. 

Wire up the battery connector, switch and 
plugs, following the overlay. Don't connect 
the AD590 yet. Plug the unit into your multi - 
meter, set RV2 to the mid -position and set 
you multimeter to the 20 V range. Switch on 
and adjust RV 1 to obtain a readi ng of -2.73 V. 

The probe 
I made the probe from the barrel of a BIC 
'linepoint' pen. Discard the innards and cut 
back the pointed end by about 2 mm. Use a 
7/32" dri 11 bit to carefully enlarge the hole at 
the pointed end to a depth of 2 mm. 

Cut the -ve lead of the AD590 back about 
6-7 mm. This identifies the two leads. Now 
snip the tab off the AD590 and file the tab 
stump back to allow the device to slip into the 
pointed end of the modified pen barrel. 

The lead between the sensor and the 
electronics is a convenient length of small 
figure -8 flex with one marked lead (i.e:'light 
speaker wire'). I used a length about one 
metre long. Slip one end through the pen 

band 

L J k 

Diodes 

COMPONENT 
PINOUTS 

LMOJ6 BASE VIEW 

ADS90 BASE VIEW TO -52 

IC2 
SPOT OR NOTCH 
AT THIS ENO 

barrel and trim back the unmarked lead by 
about 6 mm. Solder the marked lead to the 
AD590 +ve lead, the unmarked (cut back) 
lead to the AD590 -ve lead. 

It is important to keep moisture away from 
any exposed conductors, since only one 
microamp of leakage will cause a one degree 
error. Consequently, after soldering I coated 
all exposed conductors and the base of the 
AD590 with two coats of nail polish*, allow- 
ing drying time between coats. 

Now seal the AD590 into the end of the pen, 
barrel. I used a silicone sealant ('Silastic'), 
poking some down the pen barrel, in the 
pointed end first, then putting a blob on the 
base of the AD590 before pushing it in place. 
Wipe away any excess. Put a blob down the 
other end of the barrel, too. 

Take the free end of the cable, strip and tin 
the two wires. Pass this end through the hole 
you drilled in the box for it and knot the cable 
on the inside leaving about 60 mm to the end. 
Solder the two wires to the pc board as per 
the overlay. Remember, the marked lead is 
from the +ve of the AD590. 

Artwork. Full size artwork for the pc board and front 
panel. You can obtain a 1:1 negative or positrve. for 
making your own pc board and/or Scotchcal, for 51.00 
each. post paid, (52.00 the pair) from ETI-153 
Artwork, ETI Magazine, P.O. Box 21, Waterloo 
NSW 2017. Make your cheque or money order out to 
'ETI Artwork Sales-. Ensure you ask for a positive or 
negative, as you require. 

Resistors all 1% metal film, 
unless noted 

R1 1k5 
R2, R3 9k1 
R4 680R 
R5 4k7 
RV 1 10k cermet, horizontal 

pc mount trimpot 
RV2 500R cermet, horizontal 

pc mount trimpot 

Capacitor 
Cl 33p ceramic 

Semiconductors 
IC 1 LM336 precision voltage 

reference 
IC2 uA301, LM301 gen. purp. 

op -amp 
IC3 AD590J precision temp. 

sensor (see text) 
D1, D2 1N914 or 1N4148 
ZD1 5V1, 400 mW zener 

(see note). 

Miscellaneous 
ETI-153 pc board; UB5 zippy box (28 x 54 x 83 mm); 
two banana plugs; hookup wire, cable, probe etc. 

NOTE: A 5V6/1 W zener may be used but, if so, 
change R1 to 1k. 

Price estimate S18 - S20 

Switch the unit on and set the multimeter 
to the 2 Vdc range (unless it's an auto - 
ranging meter). You should get a reading of 
around 0.200-0.250 or so, depending on the 
ambient temperature. If not, reverse the 
leads from the AD590 and try again. If you 
still get no result, there's a fault which you'll 
have to track down and correct. 

If all's well, you can now calibrate the unit 
for maximum accuracy. 

Calibration 
There are three main methods of calibration; 
I shall describe them in order of increasing 

eti 153 

TEMPERATURE 

ADAPTOR 

OUTPUT 
10mV per °C 

RANGE 

-55 to +150 °C 
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accuracy. 

The simplest way is to leave RV2 set in the 
mid -position and adjust RV 1 to read a known 
temperature. This requires a thermometer 
to be placed in the same thermal environ- 
ment as the AD590 sensor. This method will 
result in accurate readings over a range of 
10 to 20 degrees, depending on the resolution 
of the reference thermometer. 

The second calibration technique involves 
adjusting RV1 to obtain a reading at 0°C 
with the sensor immersed in melting ice, 
then placing the sensor in steam and adjust- 
ing RV2 fora reading at 100°C. 

For this method, a good ice bath is a tall 
glass (but a vacuum 'Thermos' flask is 
better) filled with pure crushed ice which is 
then allowed to melt until the liquid level 
about two-thirds fills the glass. 

Place the sensor about 20 mm below the 
water surface, wait for the multimeter read- 
ing to stabilise, then adjust RV1 to obtain 
a reading of 0.000 V. 

Next, surreptitiously borrow a small 

saucepan from the kitchen and half an hour 
of kitchen time. Boil up a litre or two of water 
so that it's boiling rapidly with plenty of 
steam emitting. Place the sensor in the steam 
cloud, allow a few seconds for the reading to 
stabilise, then adjust RV2 for a reading of 
1.000 V. Note that the boiling point of water 
depends on altitude so this method is strictly 
only accurate at or near sea level, unless 
you can borrow a reference thermometer of 
sufficient accuracy. 

The most accurate calibration is obtained 
by using a laboratory grade thermometer and 
immersing it and the AD590 in a stirred 
liquid bath - first one bath at a temperature 
low in the desired range, then in another at a 
temperature high in the range. For best 
accuracy, you need to repeat the procedure 
several times, adjusting RV1 at the lower 
temperature and RV2 at the higher temper- 
ature, until the desired accuracy is reached. 

With the calibration completed, you can 
complete the assembly. Cut a rectangle of 
thin cardboard the same size as the box lid, 

then cut off the corners. The pc board goes in 
the box with the components facing down, 
the battery going in first. The cardboard goes 
between the copper side of the pc board and 
the lid, preventing shorts. 

I dressed up the box lid with a Scotchcal 
label. If you want to do the same, apply the 
Scotchcal to the lid before screwing it to the 
box. Peel off the backing at one end and care- 
fully align it against the edge of the panel. 
Smooth it down and then continue peeling off 
the backing, smoothing the label in place as 
you go. Any air bubbles can be removed by 
rubbing them towards the nearest edge. 

That's it! 
For improved thermal coupling under some 

circumstance, a small heatsink can be 
slipped over the AD590. I used a Thermalloy 
No. 2224B. Note that this slows down the 
thermal response. When measuring the 
temperature of solid objects, particular 
metal objects (transistor cases, heatsinks, re- 
sistor bodies, etc), use a little thermal paste 
to improve thermal coupling. 

ACCURACY 

The overall accuracy of the ETI-153 is determined 
by three main factors: (1) calibration error and 
overall accuracy of the AD590 sensor; (ii) the 
thermal environment in which it is used, and 
(iii) drift in the electronics due to changes in the 
ambient temperature. 

1. Calibration error and non -linearity of the 
AD590. This factor is easily calculated by referring 
to the table from the Analogue Devices appli- 
cations note (Table 1), reproduced here. The 
'Number of Trims' column refers to the type of 
circuit used with the AD590J. For the ETI-153, use 
the 'Two Trims' data. For the simple Kelvin circuit 
(Figure 1) use the' One Trim' data. 

To obtain the error after calibrating at 0°C and 
100°C, look down the row where the temperature 
span is 100°C until you find the column under 0°C, 
which is the lowest temperature in the span. The 
error is found to be ±0.3°C. If you calibrate the 
instrument at 0°C and 50°C, the error is ±0.1°C. 
These figures exclude any trim errors due to the 
calibration technique, of course. 

2. Thermal environment. The AD590 dissipates 
a tiny amount of power owing to the voltage across 
it and the current flowing through it. This power 
causes self -heating of the sensor and must be 
allowed for so as to obtain maximum accuracy. 

The rise in sensor temperature due to self - 
heating is given by: 

TJ - TA = P (01C + 0CÁ ). 

Where TJ is the junction temperature of 
the AD590. 

TA is the ambient temperature 
p is the power dissipated 
9JC is the chip -to -case thermal 

resistance 
OCA is the case -to -medium thermal 

resistace 

Typical two -trim accuracy. 

J GRADE 
Number 
Of Trims 

Temperature 
Span I°C) 

Lowest Temperature In Span I°C) 

-55 -25 0 +25 +50 +75 +100 +125 

None 10 4.2 4.6 5.0 5.4 5.8 6.2 6.6 7.2 
None 25 5.0 5.2 5.5 5.9 6.0 6.9 7.5 8.0 
None 50 6.5 6.5 6,4 6.9 7.3 8.2 9.0 
None 100 7.7 8.0 8,3 8.7 9.4 
None 150 9.2 9.5 9.6 
None 205 10.0 

One 10 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.3 
One 25 0.9 0.6 0.5 0.5 0.5 0.6 0.8 0.9 
One 50 1.9 1.5 1.0 1.0 1.0 1.5 t.9 
One 100 2.3 2.2 2.0 2.0 2.3 
One 150 2.5 2.4 2.5 
One 205 3.0 

Two 10 0.1 0.1 
Two 25 0.2 0.1 0.1 0.2 
Two 50 0.4 0.2 0.1 0.1 0.2 
Two 100 0.7 0.5 0.3 0.7 1.0 - - 
Two 150 1.0 0.7 1.2 - - - - - 
Two 205 1.5 

Below 0 OS' C 

Typical values of 9JC + OCA are given in Table 2. 
Using this information, the temperature rise at 

25"C (= 298°K) due to a power dissipation of 
approximately 298 uA by 4.5 V = 1.3 mW (in still 
air, without a heatsink), is given by: 

TJ-TA=1.3x10-3x480 
= 0.62°C. 

Note however, that TJ - TA is directly proportional 
to the absolute temperature and hence, if the 
ETI-153 is calibrated with the A0590 in the same 
medium as it will be used, then the adjustment of 
the scale factor, with RV2, will compensate for the 
self -heating effect. In any case, the error is 
reduced by better thermal coupling to the medium. 

The other main environmental effect is the 
thermal time constant, or the speed of response of 
the sensor to temperature changes. The column, 
T, in Table 2 gives the time required to reach 
63.2% of a step temperature change. The response 
is given by: 

T(t) = Timbal + (Tfinal - T,nihal) (1 - e-IlE) 

3. Drift in the electronics due to ambient 
temperature changes. There are three error 
terms here. Thermocouple errors are Introduced 
by dissimilar metal junctions being at different 
temperatures. This can only be seen in the AD590 
end of the circuit, since all the electronics in 
the jiffy box can be assumed to be at the same 
temperature. 

Since the AD590 has a power supply rejection 

Table 1. 

of 0.5 uA/V and the maximum possible thermo- 
couple voltage is far less than 20 mV, the effect on 
the output is negligible. 

The electronics in the jiffy box operates at 
ambient temperature which introduces errors 
when it varies from what it was during calibration 
of the instrument. 

The major contribution to this error comes from 
the two ICs. Using the worst -case figures for temp- 
erature changes over a 0" - 70-C ambient range 
results in a maximum error of less than 1°C in the 
output. In practise, the drift from this cause should 
be much less. 

I subjected the prototype to a blast from a hair 
dryer for about one minute which resulted in a 
temperature change of 0.1°C. Few multimeters 
would have better stability than the ETI-153 under 
these conditions. 

Over normal ambient temperature changes 
ranging from about +15 to +35 , the output 
change caused by drift in the electronics should 
not degrade the accuracy of the AD590. 

MEDIUM 84c + 8cÁ ( C/wail) ' (sec) 

H F H F 

Aluminium block 30 10 0.6 0.1 
Stirred oil 42 60 1 4 0.6 
Moving air 
with heatsink 45 - 5 0 - 
without heatsink 115 190 13.5 10 0 

Still air 
with heatsink 
without heatsink 

191 
480 

- 
650 

108 
60 30 

Table 2 
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Q 

Powerful New 
6000 RPM 
Mini Drill 

for PC 

Work 

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. 

T2302 

Drill Bits: 
T2320 (0.8mm) ... $1.25 

T2325 11.0mm) . . . $1.25 

WILL 
YOUR BUDGET PROBABLY ~IVY STRETCH TO AFFORD OUR 

PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS 
NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC. CAN LOOK EVERY 

BIT AS GOOD AS TECHNICS, NAKAMICHI AND OTHER TOP MANUFACTURERS 

0.4 

- o 

* These beautifully crafted rack cabinet 
boxes will give your equipment a real 1st 
class appearance. * All aluminium construc- 
tion. * REMOVABLE TOP AND BOTTOM 
PANELS. * All dimensioning conforms to 
the International Standard. * Natural or 
Black finish. * Ventilated lid. * Deluxe 

$12.95 Cat. No. Finish 
H 0401 Natural 
H 0402 Natural 
H 0403 Natural 
H 0411 Black 
H 0412 Black 
H 0413 

o 

o . 

brushed finish anodised front panel. 
* Individually cartoned. *Supplied in Flat 
Pack Form - Easily assembled in minutes. 

Side Elevation: 
D = 254mm C (Internal Chassis Height) 
B (Mounting Bolt Centres) 

A B C ea. 5 + 

44 34 38 $42.50 $39.95 
88 57 82 49.95 47.50 

132 89 126 55.00 49.95 
44 34 38 42.50 39.95 
88 57 82 49.95 47.50 

Black 132 89 126 55.00 49.95 
Beware of Other rack boxes that do not conform to International Rack Sizing. 

DIRECT IMPORT ELECTRONIC HARDWARE 
FANTASTIC SAVINGS ON BULK 'TRADE' PACKS 

TO3 
INSULATING 
KIT V 

10220 
INSULATING 
KIT 

Mica washers Mica washers 
and bushes and bushes for 
for 4 TO3 4 TO220 or 
semi other flat 
conductors H 1580.. .75 Pack Semis. 

TO3 Trade Pack 
100 mica washers + 200 bushes 

H 1582 $12.50 

1/8th inch WHITWORTH 
STEEL NUTS AND BOLTS 

ROUND HEAD ZINC PLATED 
Length Pack Qty. 

H 1000 9mm 25 
H 1002 9mm 500 
H 1005 12mm 25 
H1007 12mm 500 
H 1009 25mm 25 
H 1011 25mm 500 
H 1020 Hex Nut ' 30 
H 1022 Hex Nut 500 
H 1030 S/Proof Washer 50 .95 
H 1032 S/Proof Washer 500 6.95 
H 1040 Flat Washer 50 .95 
H 1042 Flat Washer 500 6.95 
Huge Savings with Trade Packs (Contents: 500) 

Cat. 
H 1305 
H 1359 
H 1362 
H 1365 
H 1372 
H 1373 
H 1375 
H 1376 

Price 
$ .85 
4.50 

.85 
4.95 
.95 

6.95 
.75 

5.95 

H 1585 . . . .95 

TO220 Trade Pack 
100 mica washers + 100 bushes 

H 1587 $9.80 

BA NUTS AND BOLTS 
Bolts Cheesehead Steel, Nuts Brass 

+w. Pack Price 
H 1045 4BAx 6mm 25 
H 1047 4BAx 6mm 500 
H1050 4BAx12mm 25 
H1052 4BAx12mm 500 
H1060 6BA x 12mm 25 
H 1062 6BA x 12mm 500 
H1070 Nut Hex 4BA 25 
H 1072 Nut Hex 4 BA 500 
H 1080 Nut Hex 6 B 25 
H 1082 Nut Hex 6 B 500 
H 1090 4 BA S/Proof Washer 50 
H 1092 4 BA 5/Proof Washer 500 
H 1095 4 BA Flat Washer 50 
H 1097 48A Flat Washer 500 

$ .95 
5.95 

.95 
6.95 

.95 
7.50 
1.00 

12.50 
1.00 

12.50 
.95 

5.95 
.95 

6.95 

RUBBER FEET 
With 3mm Mounting Hole 

Standard 

H 0914 
H 0913 
H 0917 
H 0916 
H 0940 
H 0942 
H 0950 
H 0952 

H 1100 
H 1102 
H 1110 
H 1112 
H 1120 
H 1122 

Stickon Type 

Size (diam.) 
13mm 
13mm 
16mm 
16mm 
12mm Stickon 
12mm Stickon 
20mm Stickon 
20mm Stickon 

Pack 
Qty. Price 

8 $ .85 
100 7.50 

8 .95 
100 8.00 

4 .80 
100 9.60 

4 .95 
100 11.50 

SELF TAPPING SCREWS 
Nickel Plated Steel 

No. 4 

No. 4 

No. 4 

No. 4 

No. 8 

No. 8 

From 

From less than 
lc each 

x 6mm 
x 6mm 
x 12mm 
x 12mm 
x 12mm 
x 12mm 
less than 

SPACERS (STANDOFFS) SUPERB NICKEL PLATED BRASS 
UNTAPPED 4 BA or 1/8" CLEARANCE 

Pack 
Qty. 

8 
100 

8 
100 

6 
100 

4 
100 

Length 
6mm 
6mm 
9mm 
9mm 

12mm 
12mm 
25mm 
25mm 

Price 
$ .95 
8.50 

.95 
9.50 

.95 
11.00 

.95 
1590 

Pack Price 
25 $ .75 

500 4.50 
25 .95 

500 5.50 
25 .95 

500 6.95 
1 e each. 

Cat. 

TAPPED 4 BA 
Pack 

Length Qty. Price 
H 1379 9mm 8 $1.00 
H 1380 9mm 100 9.50 
H 1383 12mm 8 1.20 
H 1384 12mm 100 12.50 
H 1387 25mm 4 1.00 
H 1388 25mm 100 17.50 

BANKCARD JETSERVICE-DELIVERY NEXT DAY BANKCARD JETSERVICE- 



ALTRONICS ALTRONICS' . ALTRONICS,... ALTRONICS .:. 

1.54 DELUXE ABS INSTRUMENT CASE 

Case color 
light grey 
front -rear 
panels black 

Our superb new instrument ease will give your protects the 
professional appearance they deserve. 

* Internal mounting posts enable a wide combination of PCB's, 
Transformers, etc. to be accommodated (screws supplied). 

* PCB guide rails provided internally allow vertical PCB positioning 
to several locations. 

* Removable front and rear panels. Attractive textured finish one 
side and plain the reverse side. (Enables direct engraving, silk 
screen printing etc. to plaih side.) 

* Great for test instruments and other high grade projects. 

Overall Size: 200W x 160D x 70mmH 

H 0480 ONLY $13.50 10 up $11.50 
OEM'S - Manufacturers - Bulk Users: Your product will look like 
it's straight out of "Hewlett Packard's" factory with this brilliant low cost case. 
Contact our Wholesale Department for Bulk Prices. 

HIGH RESOLUTION MONITOR 
NOW WITH SCREEN INVERT FUNCTION 

AT NO EXTRA COST 
One of the hassles of sitting there for countless hours operating 
your computer is lye strain (anyone who has just spent 10 hours 
solid will agreell) Well our fantastic new MICRON 12 High Res- 
olution Green Phosphor Monitor has a'reverse' or invert screen 
function where by simply rotating the contrast control anti- 
clockwise the screen information and background are reversed. 
This is especially valuable in poor lighting conditions. 

NO MORE HEADACHES AND BLURRED VISION 

MICRON 12 
Green Phosphor Monitor 
Features 12" screen 
Front controls, on Oh. 
Contrast reverse. bright- 
ness. Power 240V 
50Hz or 12V DC. Input 
RCA type. DC Output 
Jack 12V 1 1 Amp - 
Dower your Micro direct 
without a power pack, 
Bandwidth 10Hz to 
20MHz the resultant 
definition is truly 
amazing for a low cost 
monitor 

Guaranteed by 
ALTRONICS! 
Incredible Value. 

D 1112 $199.50 

Io 
cc 
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ALTRONICS RESELLERS 
Please note that resellers may not have all the items 
advertised in stock, and as resellers have to bear the 
cost of freight, prices may be slightly higher than 
advertised. ALTRONICS reseller prices should how- 
ever represent a considerable saving over our com- 
petitors' prices. 

SOUTH AUSTRALIA 
CITY 
AON EIhrOon.c. 217 5505 
PoLOon.r. 212 3111 

SUBURBAN 
PROSPECT 
7e19r11 Eh000nos 
El12ABE TN GROVE 
A E Coohno 
CNRISTIES REACH 
Force Elevonna. 
KESWICK i rrrwry Eoe of Whol,Oms 297 7033 

VICTORIA 

All I I E I.conmc Cru.rvw-or, 662 3506 
Ellnoon.c. 607 3499 

SUBURBAN 
000 TSC RAY 
Avon E r n 689 1911 
CHELTENHAM 
Tolk n6 E . r 550 2386 
HUNTINGDALEc 
Srrwnl E vcnon e, 543 3733 
SOUTH CROYDON 
Twoscar Electron cl 123 3860 

COUNTRY 
SHE PP4R70N 
GV E1rcr.on.n 21 8866 
MILDURA 
El -cant., 4r..1 04041 50.wces 23 3380 

NEW SOUTH WALES 
CITY 
1,1411 a Onpotch 
Eleconneo Aornc.n 
J aye, 
SUBURBAN 
LEWISHAM 
09.01. Eleconn.cs 
CONCORD 
Eoroon. A4rnc.. 
DEE WHY 
Daynl %411 Eloarron't. 
WAITARA 
*801101L ,7y 
MC ILL 
Crer.,. Elrco rK. 
COUNTRY 
BROKEN HILL 
Cr,.r.l TV 
COE FS HARBOUR 
CoII. *1. 1.ru. El ..'n e. 
PENR ITH 

Elecorohc 
NEWCASTLE 
DOE Syawn. 
WINDANG 

. Elnconn.c. 
00500111) 

ro.. E N9.91'OUN9.91'a. 

RURRI KURRI 
K n.- E..... .. 

269 4744 

255 7249 

387 3366 

211 0191 
79 2098 

264 6688 

569 9710 

145 3077 

982 7500 

481 7711 

666 4000 

41,1/3 

57 5684 

21 241Cr 

89 1675 

96 5066 

24 1746 

37 7141 

QUEENSLAND 
CITY 
DIsnoml P L 

SUBURBAN 
SALISBURY 
Co+our,.rw Who r.. 275 3188 
iORTITUDE VALLEY 
SI LVc4 E errrnne. 57 3541 
BIRK DA LE 
Who 4u' 5nur.d Auar.n., 707 2507 

COUNTRY 
CAIRNS 
Thnmolnn In.Irum.nl 5..vrrs 51 2404 
TOWNSVILLE 
Sole. 77 2015 
ROCKHAMPTON 
Pp.Iv E crrnn c. 21058 
GLADSTONE 
Pu...Iy Eh:r.nn n 77 4321 
GYMPIE 
TV .,ur Aran into S., 
IPSWICH 
P 6 P Elec'rnn c. 761 8001 
TOOWOOMBA 
Hunrr E tr.,.n OT 379677 
Donn s AAA 9.r.rl T V 37 1044 
NAMBOUR 
N4nh..ur E rcl.nn.c. 41 1604 

NT 
DARWIN 
Rod n P491 D<.w.n 81 8508 
K rmEletrrnnes 814749 
s'.nl.nnrcs 813491 
ALICE SPRINGS 
FWT. .E.crrnnn 527967 
Astons E.cr.y. vs 57 1713 

TASMANIA 
HOBART 
BIa Elrconn.cs 

KINGSTON 
nnl..n Elct'o. n 

AVOCA 
Er...rv.n TV 

WEST AUSTRALIA 
ALBANY 
BP E rchnn vs 
GERnLDTON 
G... nTV4,.IR.dn 
WYALKATCHEM 
D8JP..+ 
MANDURAH 

KALGOORLIE 
T'.iHy E+vr.nnr 

ACT 

E nnnn.,C-..nw 'rs 

279 6155 

82 1611 

34 8732 

79 6802 

84 7166 

41 2681 

21 2777 

81 1137 

35 3771 

215 217 

54 8334 
801654 

RESELLERS WANTED IN ALL AREAS 
(including WA) 

Phone: STEVE WROBLEWSKI (09) 381 7233 
for details 

B. 
. 

Adjustable Azimuth 
DATA CASSETTE 

At last a Data Cassette 
Recorder/Player you can 

afford. The Micron D 1120 
Is fully adjustable azimuth 
(absolutely essential in our 
opinion) and Incorporates 

tailored audio frequency 
response audio stage 

together with low distortion. 
Now you can save and load 

software In your Micro 
with confidence. 

Micron D 1120 
Data Cassette 

ONLY $49.50 

1 

I_ 

NEW 24 HOUR 7- DAYS P/WEEK PHONE ORDER 
SERVICE FOR BANKCARD HOLDERS 
Take advantage of "off peak" low STD phone rates and 
phone your order to our new recorded 24 hour order 
service. Give your name, address with postcode, phone 
number, bankcard number and expiry. date then your 
order-and presto your order will be processed and back 
to you in a flash-Please nominate Jetservice if you 
want overnight delivery. 
$2.50 DELIVERY AUSTRALIA WIDE we process your 
order 'the day received and despatch via Australia Post. 
Allow approx. 7 days from day you post order to when 
you receive goods. Weight limited 10kgs. 
$4.50 DELIVERY AUSTRALIA WIDE We process your 
order day received and despatch via Jetservice for delivery 
next day. 
BANKCARD HOLDERS CAN PHONE ORDER 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 deliver to P.O. 
box numbers (Australia Post would have a fit). 
$10.00 HEAVY HEAVY SERVICE - AUSTRALIA - 
WIDE Alt orders over 10kgs must travel on the heavy 
service, that Is - road express. Delivery time 7 days 
average. 

ALTRONICS 
1O5 STIRLING ST., PERTH 
FOR INSTANT SERVICE 
(09) 3281599 

All Mall Orders: 
Box 8280 Stirling St., 

Perth WA 8000 



Optocoupler devices 
and their applications 
Ever wanted to control one circuit with another without having 
any intermediate electrical connection? Devices that provide 
coupling via a beam of infra -red light are called 'optocouplers' and 
they're just perfect for the job. Here's a run down on a host of 
popular optocouplers and how to use them in practical circuits. 

Brian Dance 

THE ELECTRONIC circuit designer is often 
faced with the problem of providing a high 
degree of isolation between two circuits 
which must nevertheless be able to pass 
alternating signals from one part of the 
circuit to the other. 

For example, one may wish to have one 
part of the circuit completely isolated from 
the mains, yet use signals from this part of 
the circuit to control the flow of the mains 
current through a load. Another example 
occurs in patient monitoring equipment 
where the small voltages developed by the 
beating of a heart can be coupled into mains 
powered equipment without any danger of 
the equipment causing a current to flow 
through the heart. 

Optocouplers 
Optocouplers use a beam of infra -red radiation 
(or occasionally, visible light) to convey the 
signal from one part of the circuit to the other 
without any electrical connection whatsoever 
between the two parts. They are sometimes 
known as photon -coupled -devices or as opto - 
isolators. They may be employed to replace 
conventional relays when a fast response is 
required or when sparking at relay contacts 
must be avoided in an explosive atmosphere. 

An optocoupling device consists of an 
infra -red emitting device or other lamp on its 
input side and some form of detector for the 
radiation on the output side, both the emitter 
and detector being in a light -tight enclosure. 
The silicon detector itself may be a photo - 
transistor, a photo -Darlington device, an 
opto -triggered triac or even a field effect 
phototransistor. 

No matter which of these device types is 
employed, the silicon detector has its 
maximum sensitivity at a wavelength quite 
near to that at which the gallium arsenide 
device emits with its maximum intensity. 
In other words, the devices are spectrally 
well matched so that a small emitter device 
current can produce a reasonably large 
response in the detecting device. 

Types 

A very large number of types of optocoupler 
have been marketed with the electrical char- 
acteristics of both the emitter and the 
detector having to be specified in every type. 
Rather than involve readers with a mass of 
type numbers, this article will concentrate 
on a limited number of readily -available 
devices. 

The 4N26, 4N28 and MCT2 devices are 
examples of those using a phototransistor as 
a dp+e, thr the 4N33 has a Darlington output 
stage, the 6N139 (equivalent to the MCC671) 
has a 'split -Darlington' fast output device, 
the MCT6 is a dual device and the MOC-3020 
has a triac output for 240 V mains supplies. 

Dual -in -line 
Although some optocoupled devices are 
fabricated in circular metal -packages, the 
most common types, including those listed 
above, are produced in dual -in -line (DIL) 
packages with a typical construction like that 
shown in Figure 1. The emitter and detector 

BLACK 
SILICONE-. 

EMITTER 

PHOTO - 
DETECTOR 

CLEAR 

Figure 1. Cross-section through an optocoupler. 

are placed fairly close together with a clear 
insulating material between them. The black 
silicon body of the device prevents stray 
radiation from falling on the detector. A 
circuit symbol is shown in Figure 2. 

EMITTER PHOTO. 
TRANSISTOR 

Figure 2. Symbol for an optocoupler having a transistor 
output stage. 

In most DIL devices the radiating emitter 
is connected to pins on one side of the device, 
while the detector is connected to pins on the 
other side. This arrangement provides the 
maximum possible electrical isolation 
between the input and output circuits. Many 
of the simpler optocoupled devices differ 
from most other dual -in -line devices in that 
they have a total of only six connecting pins. 

The basic internal circuitry of the devices 
under discussion is shown in Figures 3 to 7 
inclusive. The three devices 4N26, 4N28 and 
MCT2 with a single phototransistor output 
all have the connections shown in Figure 3. 
The dual device type MCT6 is housed in the 
8 -pin package of Figure 4 so that the 
additional pins required are -available. 

TOP VIEW 

ANODE 

CATHODE 

BASE 

COLLECTOR 

EMITTER 

Figure 3. Pinout for the 4N26, 4N28 and MCT2 devices. 

Figure 4. Pinout of the MCT6 dual optocoupler device. 
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DEVICE TYPE 4N26 4N28 MCT2 MCT6 (dual) 4N33 6N139 MOC-3020 

Output device Phototransistor(s) Darlington-I. Triac 

CTR (%) Min. 20 10 - 5 - 400 
Typ. 50 30 - 50 500 - 

Isolation (kV) 
(min.) 

1.5 0.5 1.5 1.5 (0.5 
between channels) 

1.5 3 7.5 
(max 5 sec) 

Isolation resistance 
(Typical -ohms) 1011 1011 1012 1012 1011 1012 

Isolation capacitance 
at 1 MHz (pF) 1.3 1.3 0.5 0.5 0.8 0.6 

Maximum emitter current (mA) 80 80 60 60 per emitter 80 20 50 
Typical emitter voltage 1.2 1.2 1.2 1.5 (at 
at 50 mA 1.6 mA) 

Maximum reverse input 
voltage (V) 

3 3 3 3 5 5 3 

Input capacitance (pF) 150 150 250 150 > 
<" 

Maximum power Total 250 250 250 400 250 - 300 E II 2 
(mW) Input 150 150 200 100 150 35 

Output 

Output transistor: 
150 150 200 150 150 100 É>a 

o o E N -. O rio 
BVCEO 30 30 85 85 30 li2 _ 
BVCBo (min.) 
BVECO (min.) 

70 

7 

70 

7 

165 

14 13 

50 

5 

ó Q 

á 
É 

oo o 
II ,n 

hFE (tYP) 

'CEO (nA typ.) 

250 
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Typical bandwidth (kHz) 300 300 150 150 30 - 
Package Figure 3 Figure 3 Figure 3 Figure 4 Figure 5 Figure 6 Figure 7 

TABLE 1. Basic data on the types of optocouplers discussed. 

The 4N33 with its high -gain photo - 
Darlington output device is encapsulated 
in a 6 -pin package with the same type of 
connections as the phototransistor output 
types of Figure 3; except for the performance 
differences, these devices are pin -for -pin 
replaceable. 

The 6N139 'split -Darlington' output device 
has its output transistor base brought out 
to a separate pin, so the 8 -pin dual -in -line 
package of Figure 6 is employed; this enables 
the input diode connections to be kept on the 
opposite side to all of the output connections. 

Finally, the MOC-3020 with its triac output 
stage, is housed in a 6 -pin dual -in -line package 
with the connections shown in Figure 7. 

The basic parameters of these devices are 
listed in Table 1, but it cannot be over- 
emphasised that some of these values apply 
only under certain operating conditions 
stated on the data sheet which cannot all be 
shown in a table of a reasonable size. 

TOP VIEW 

ANODE 

CATHODE 

BASE 

COLLECTOR 

EMITTER 

It can be seen that most of the specifi- 
cations required for the MOC-3020 differ 
from those of the other devices in their 
nature owing to the fact that the output triac 
must be specified in a different way to tran- 
sistors and Darlingtons. 

Which type? 
If one wishes to use an input signal to control 
alternating current from the mains in a load, 
the MOC-3020 will generally be the best 
device from those under discussion. This 
optocoupler will be discussed separately 
from the others. 

If one has to design a circuit which requires 
two separate control coupling systems, this 
can be done using the dual MCT6 device 
provided that phototransistor outputs are 
suitable for the particular application con- 
cerned. Indeed, two of these MCT6 devices 

TOP VIEW 

V 

OUTPUT 
BASE 

OUTPUT 

OUTPUT 
EMITTER 

can be inserted into a 16 -pin dual -in -line IC 
socket so that one has a quadruple coupling 
system. (Quad devices in a single package 
are manufactured, but are not so common as 
the types under discussion.) 

This leaves us with a choice, in the case of 
single devices, of those using a phototransistor 
or those employing a photo -Darlington out- 
put stage. The types using a phototransistor 
are most commonly employed, since they 
provide a fast response and can usually 
handle input signals with frequencies of over 
100 kHz (see Table 1). 

Photo -Darlington output devices provide a 
higher gain, but the bandwidth (or maximum 
usable signal frequency) is about an order of 
magnitude less than devices which use a 
simple phototransistor output; in addition, 
devices using a photo -Darlington output 
stage may be priced some 50% higher than 
those employing a phototransistor output, 
although this is not always the case. 

ANODE 

CATHODE 

TOP VIEW 

SUBSTRATE 
DO NOT CONNECT 

Figure 6. Pinout for the 6N139 (or MCC671) device Figure i. Pinout of the MCO-3020, which has a triac 
Figure 5. Pinout of the 4N33, an optocoupler having a which has a separate photodiode for maximum speed output stage. 
photo -Darlington output stage. and a Darlington output for high gain. 
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The single devices of Figures 3 and 5 (but 
not the dual device of Figure 4) have the 
transistor base connected to a separate pin so 
that suitable circuitry may be used to trade- 
off gain in order to obtain a better high 
frequency response. The maximum usable 
frequency will be obtained when the output 
phototransistor is connected as a photodiode 
using only the base and collector connections 
of Figure 3, but a relatively large input 
current will then be needed to produce a 
small output current; the CTR value may be 
under 0.1%. 

Apart from the more limited response 
speed of a device with a photo -Darlington 
output stage, it can be seen from Table 1 that 
the saturation voltage (under high input 
conditions) is much greater for the photo - 
Darlington device than for a simple photo - 
transistor. Both the speed of response and 
the saturation differences are inherent 
properties of photo -Darlington devices and 
are not limited to optocouplers. 

CTR 
In order to understand some of the figures 
quoted in Table 1, we must first examine the 
ways in which certain device parameters are 
specified. The user need not consider any 
of the internal optical design points, since 
the manufacturer takes care of such con- 
siderations when he is designing the devices 
concerned. 

Optocouplers are supplied as sealed units, 
although opto -interrupter modules are also 
manufactured in which there is a slot between 
the emitting diode and the detector so that a 
metal vane passing through the slot can 
interrupt the beam; such opto -interrupters 
can, for example, be used in car ignition 
timing systems. 

One of the most important parameters of 
an optocoupled device is its current transfer 
ratio (CTR) which is the ratio of the output 
current to the input current under certain 
conditions specified by the manufacturer; it 
is usually expressed as a percentage and, 
broadly speaking, may be considered as the 
'gain' of the device. It may be noted that 
devices with a triac or a thyristor output 
do not have a CTR value. 

It can be seen from Table 1 that typical 
values of the CTR in the case of devices 
which have a simple phototransistor output 
stage is of the order of 50' - which means 
the collector current in the output photo - 
transistor will be about half that to the input 
diode emitter. 

The minimum value in a device of any 
specified type may be considerably less than 
that of the typical value. However, in the 
case of devices with photo -Darlington 
outputs, a CTR value of 500'k is more 
common - which means the output current 
is five times the input current. 

In some special devices a short light pipe is 
used to carry the radiation from the emitter 
to the detector, inevitably with some loss, 
so the CTR value may be reduced in such 
devices which may be able to withstand a 
much higher voltage between their input 
and output sides. 

Unfortunately, the CTR does not have a 
constant value but varies widely with the 
diode input current and with the device 
temperature. Figure 8 shows the typical 
variation of the CTR value of the MCT2 
device (which has a simple phototransistor 
output stage) with the forward input current 
passed through the emitter diode. 

Each curve is for a different MCT2 device, 
the wide spread being due to variations 
in the phototransistor gain, the emitter 
efficiency and the coupling efficiency 
between the two internal components. The 
percentage values quoted on each curve are 
those for a 10 mA input current. 
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Figure 8. Variation of the current transfer ratio (CTR) 
with forward current in typical MCT2 devices. 

The CTR value of a 4N26 or 4N28 can vary 
by a factor of about 2.5 between high 
temperatures (where it is relatively low) and 
very low temperatures, while devices with 
Darlington outputs may show variations of 
double this factor between temperature 
extremes. Rather smaller variations are 
more commonly found. 

Isolation 
Manufacturers of optocoupled device specify 
a maximum voltage which may be safely 
applied between the input and output sides 
of the device. In most devices this is in the 
range 500 to 8000 V, depending on the device 
type, but special types can be obtained for 
higher voltage isolation. 

The resistance between the input and out- 
put sides of a typical device is often around 
1011 to 1012 ohm. Although this seems very 
high, if a potential of a few kilovolts 
is applied across the device, a current of 
somewhat under 100 nA can flow. This is 
comparable with the current through the 
output of a high gain device when the input 
current through the emitter is under 1 mA. 

If an optocoupler fails under a high applied 
voltage between its input and output sides, a 
short circuit will normally develop as a track 
is formed between the emitting and detecting 

devices. The problem can be reduced by the 
use of suitable current limiting resistors 
or protective devices in either the input or 
output circuit. 

The stray capacitance between the input 
and output circuit of an optocoupler is 
typically of the order of 1 pF (Table 1). It can 
provide some unwanted coupling in circuits 
designed to be able to operate at high speeds, 
especially when inductive loads are being 
switched. 

The emitter 
The emitting diode will have a maximum 
continuous current rating, normally some 
tens of milliamps as indicated in Table 1. 
In some devices, pulsed currents above 
the maximum continuous current are 
permissable. 

A maximum value is also imposed on the 
reverse voltage which may appear across the 
emitter diode. The application of a higher 
reverse voltage can cause it to breakdown 
and perhaps pass a destructive current; 
however, this problem is easily avoided by 
connecting an external diode across the 
emitter diode as shown in Figure 9. 

Figure 9. If a reverse voltage is likely to appear across 
the optocoupler emitter an external diode can be used 
to 'clip' it. 

Although gallium arsenide diodes have 
been the main type used in optocouplers, 
there is an increasing trend to employ 
gallium -aluminium -arsenide types, since 
the latter not only emit photons more 
efficiently, but also provide a slightly better 
spectral match to the silicon detector. Thus 
an appreciable increase in the CTR value can 
be obtained. 

In many optocouplers one must be careful 
to observe not only the total power dissipated 
in the complete package, but also the power 
dissipated in the separate input and output 
devices, as indicated in Table 1. 

The detector 
As with any other phototransistor or photo - 
Darlington, there is a certain value quoted 
for the maximum voltage which may be 
applied between the collector and the 
emitter with the base unconnected without 
risk of the device undergoing breakdown; 
this is BVCEO. Similarly, values may be 
quoted for BVCBo and BVEco 

A maximum collector current may also be 
quoted together with a maximum collector 
leakage current with base unconnected, 10E0, 
under specified conditions. 

The characteristics of the detector deter- 
mine the speed of response and the bandwidth, 
since the emitting diodes are fast. The 
response time can be reduced by the use of a 
smaller value of load resistor, but many 
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Lab Notes 
manufacturers quote rise and fall times and 
bandwidths with load resistors which are so 
small that the' circuit would have ' an 
inadequate gain for most applications. 

The response speed of an optocoupler can 
be improved by using the circuit of Figure 10 
in which the collector load is effectively 
reduced to a very low value by the virtual 
earth .input impedance of the operational 
amplifier. w 

vF 

<E. 
.l y 

Figure 10. Response speed may be increased by the 
use of the virtual earth input of an op -amp. 

An even simpler way of obtaining a faster 
response at the expense of a reduced value 
of the CTR involves connecting a resistor, 
between the base and emitter of the output 
transistor. As the value of this resistor is 
reduced, the response becomes faster until in 
the limit, when the resistor is a short circuit, 
one is using the detector as a photodiode. 

If one expects to be working with a very 
small input current, one might expect the 
use of a high gain device with a photo - 
Darlington output would be ideal. This is not 
necessarily true, since the overall efficiency 
can fall at such currents to the point where a 
device with a phototransistor would be better. 

Rp 

F.-NAA/s-- 

- 
OUTPUT 

APPLICATIONS 
Optocoupling devices can be employed to 
replace relays and pulse transformers in a 
wide variety of applications in which high 
isolation may be desirable or essential. They 
provide fast signal transfer with excellent 
noise immunity. They are suitable for inter- 
facing with TTL and CMOS circuits and can 
also be used for analogue signal coupling. 

Circuits designed for use with single 
phototransistor output optocoupled devices 
can generally employ the 4N26, 4N28 or 
MCT2, but note should be made of the 
individual differences listed in Table 1. 

For example, the 4N28 is limited to appli- 
cations in which the voltage across the 
device does not exceed 500 V, while when the 
other devices are selected, it may be as great 
as 1.5 kV. 

The phototransistors in the MCT2 and in 
the dual MCT6 outputs are much higher 
voltage devices than those used in the 4N26 
and 4N28. 

The bandwidth of the 4N26 and 4N28 is 
typically greater than that of the other two 
types, but so is the isolation capacitance 
between the input and output. However, 
these points are not likely to be of any great 
importance in most applications. 

1N914 

0-1 
INPUT 

v 

REED 
RELAY 

Figure 11. Using an optocoupler to isolate a reed 
relay. 

Relay control 
The simple circuit of Figure 11 shows how 
a small input current may be employed to 
control a reed relay. The inductive back-emf 
from the relay coil formed when the current 
ceases to flow through it is by-passed by the 
1N914 diode so that this relatively high 
voltage pulse cannot damage the output 
transistor of the optocoupler. 

The supply voltage used, V+, should have 
a value about equal to the voltage required 
by the relay, but should not exceed the VCEo 
value of Table 1 for the optocoupler used. 

Although the use of a reed relay is sug- 
gested so that the output current of the 
optocoupling device is kept quite small, 
other types of small relay can be controlled 
'with careful circuit design. Obviously this 
type of circuit provides better isolation than 
many types of relay. 

The circuit can easily be modified so that 
the relay does not close until the input has 
been applied for a short time. One merely 
connects a capacitor across the input diode 
and feeds this diode through a series resistor. 
The delay time before the relay closes will be 
dependent on the time taken for the capacitor 
to charge through the series resistor. 

Isolated audio 
The circuit of Figure 12 shows how an audio 
output- completely isolated from the audio 
input signal may be obtained. A positive bias 
is applied to the input signal, V+8 so that the 
emitter diode polarity is satisfied. 

The value of the input resistor R1 should 
be chosen so as to limit the modulating input 
current to a maximum of 5 mA. The 100 ohm 
load resistor of the phototransistor results in 
rather a low gain, but the 741 stage provides 
a gain of about ten so that a reasonably large 
output voltage is obtained. 

100R 

Figure 12. An isolation circuit covering the whole audio range. 

The low value of the collector load resistor 
enables an upper frequency up to 20 kHz to 
be obtained, while the lower frequency 
response is determined by the values of the 
coupling capacitors employed - about 25 Hz 
in the case of the values shown. 

Two separate +18 V supplies are required 
if complete isolation between the two parts of 
the circuit is needed. The input resistor R, 
may consist of a variable resistor in series 
with a fixed resistor if it is required to alter 
the output signal voltage without any danger 
of receiving an electrical shock from the out- 
put circuit when the latter is at a relatively. 
high voltage. 

TTL interface 
Optocouplers are widely used in interface 
logic circuits where the logic signal must be 
transferred from a circuit at either a high or 
a low voltage level to a circuit at a very 
different voltage level. 

The circuit of Figure 13 shows how an 
optocoupling device employing a simple 
output transistor may be employed to couple 
the output of a TTL gate to one of the inputs 
of a TTL 7413 device at a very different 
voltage level. The 7413 Schmitt circuit 
provides switching. 

A Fairchild report suggests that the base 
of the output phototransistor of the opto - 
coupling device should be connected to the 
emitter through a resistor of about 200 kilohm 
to prevent false triggering of the outputs. 

Another logic circuit for coupling an input 
to a 7413 device is shown in Figure 14, but in 
this case the 4N33 with its photo -Darlington 
output device is used. 

Figure 13. Isolating TTL circuits with an optocoupler. 

+sv 

O-J 4N33 

FIGURE 14 

Figure 14. Control of a TTL Schmitt trigger circuit from 
a 4N33 photo -Darlington device. 

It may be noted that in Figure 13 the load 
resistor (12 kilohm) is much higher than in 
Figure 14 (100 ohm), but the use of the higher 
gain of the 4N33 makes up for the lower 
value of load resistor. 
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Now the choice in power 
semi -conductors for switching 
applications Is easy with Philips 
complementary range of GTOs (gate 
turn off switches) and MOS FETS 
known as Power MOS. Together they 
cover the complete spectrum of power 
switching applications up to 1500 Volts 
and 50 Amps. 

GTOs will be used mainly for 
higher voltage applications. Like the 
thyristor, GTOs can be turned on by 
positive gate drive and like high 
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voltage transistors, can be turned off 
by negative gate drive...the best of 
both worlds. 

The new Power MOS transistors 
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1 

Simple latch 
The very simple latching circuit of Figure 15 
can employ a pair of 4N33 photo -Darlington 
output devices. Initially, Si is open and no 
current flows through either 4N33. If Si is 
then closed, a current flows from the positive 
supply through the diode emitter in the 
upper 4N33 and through the emitter in the 
lower 4N33, the output of the upper device 
being shorted out by Si during this time. 

v+ 

Figure 15. A latching circuit using two 4N33 devices. 

When Si opens, the short is removed from 
its output circuit, but the response time of 
the latter is longer than that of the emitter. 
The current therefore flows through the out- 
put of the upper 4N33, through the diode 
emitter of this same device to maintain the 
output in its conducting state and through 
the emitter of the lower 4N33. Thus the 
output of the lower device remains in its 
conducting state after Si has re -opened. 

The voltage across the two forward -biased 
emitting diodes is around 3.5 V and it is 
convenient to operate these diodes at about 
5 mA. Thus, a suitable value for the resistor 
R is (V+ - 3.5)/0.005 or about 3.9 kilohm 
with a 24 V supply. 

Bidirectional control 
The output current of an optocoupler using a 
phototransistor or a photo -Darlington device 
must flow only in one direction, so such a 
device cannot control alternating current. 

CONTROL 
SIGNAL 

1 
OUTPUT 

Figure 16. Controlling a bi-directional current using 
an optocoupler. 

This problem can easily be overcome by the 
use of the circuit of Figure 16, in which the 
input -to -output current is rectified by a 
diode bridge circuit before being fed to the 
output stage of the optocoupled device. 

The control signal which switches the out- 
put on and off must be unidirectional. 

Power supply 
Optocoupling devices can be used to isolate 
the control voltage of a regulated high 
voltage power supply from this supply line. 
The basic circuit which may be used is shown 
in Figure 17. 

Figure 17. Using an optocoupler in a high voltage 
series -pass regulator. 

A current flows from the stabilised output 
supply through the high value resistor R1 so 
that the variable resistor taps off a voltage 
proportional to the output voltage. This is 
compared with that across the zener diode 
D1 using the operational amplifier. 

The output signal from this amplifier is fed 
to the emitter of the optocoupled device 
which is used to control the series pass tran- 
sistor and hence to keep the output voltage 
constant. Thus, the amplifier device output 
is isolated from the high voltage supply. 

A photo -Darlington device may be used in 
this type of circuit for higher feedback loop 
gain, but an external pass transistor is 

Figure 18. A fast TTL interfacing and isolating circuit using 
the 6N139. 

always required, since the output devices 
incorporated into optocouplers can handle 
only very limited power. 

Fast interface 
The 6N139 with its 'split photo -Darlington' 
output device enables the high speed of the 
separate photodiode to be combined with the 
high gain of the Darlington connected internal 
transistors. Although the CTR has a 
minimum value of 400'% at a 500'mA input 
current, the device output can switch in a 
few microseconds. 

A fast non -inverting logic interface circuit 
using this device Is shown in Figure 18. The 
maximum switching speed depends on the 
load resistor, R2, and the input resistor, Rl. 
If RI has a value of 180 ohm a current of 
about 17 mA will flow to the output of 'the 
TTI, input device from the internal emitter 
diode and the use of a 100 ohm load resistor 
for R2 will then enable data rates of about 
300 kbit/s to be obtained. On the other hand, 
R1 may be increased to 1k8 for a 1.7 mA 
diode current with R2 2k2 for a maximum 
data rate of nearly 50 kHz. 

Electrocardiograph amplifier 
The use of an optocoupled device to provide 
complete isolation of a patient from electro- 
cardiography equipment is shown in Figure 19. 
The electrodes from the patient are connected ' 

to the programmable 4250 preamplifier 
stage which operates from +/-3 V battery 
supplies, nulling facilities being provided 
by the variable resistor connected between 
pins 1 and 5. 

The same +3 V battery supply provides 
the bias for the high gain BC109 transistor 
which drives the diode emitter of the opto - 
coupling device. 

The output phototransistor of the opto - 
coupler receives a base bias so that some 
current is always passing through its 
collector circuit. This enables the positive 
and negative parts of the signal waveform to 
be obtained at the output. 

This is a particularly important application 
of optocoupled devices, since without the 
isolation provided by such a device, small 
currents could be fed into the patient which 
in certain circumstances could produce death. 

BC 109/2N930 . ISV 

OUTPUT 
WAVEFORM 

took 

Figure 19. An electrocardiograph preamplifier circuit providing isolation of the 
patient from the equipment. (Litronix.) 

ETI June 1983 - 97 



Lab Notes 

R2 , RIAc 

2 4 

Figure 21 shows the use of the MOC-3020 
to switch the ac current through a lamp fed 
from the 240 V mains when the lamp current 
is less than 100 mA. As the filament of the 

240V lamp has a much lower resistance when it is 
cold, care must be taken to ensure that the 
initial peak current is not excessive (about 
1 A for a very short time is permissible). 

ac 

Figure 20. Control of ac power where there is a resistive 

load, using the MOC-3020. 

The MOC-3020. 
The small triac in the MOC-3020 output can 
provide a current of up to 100 mA. This is 
too small for controlling the mains current 
passing through the load in almost all 
applications, but is adequate to trigger an 
additional external triac. 

A circuit of this type is shown in Figure 20 
in which the output of the TTL gate, controls 
the emitter current of the MOC-3020 which 
triggers the internal triac, the latter trigger- 
ing the external triac. 

The latter device should be selected so that 
it can hold -off the applied mains voltage and 
also pass whatever current is required by the 
particular load being used. 

R1 LAMP 

yo MOC-3020 

RI 

V+ v - - - 1 MOC-3 1 cat 

cause the internal triac of the optocoupler to 
operate in an improper way. 

This problem can be avoided through the 
use of the type of circuit shown in Figure 22, 
the values of the components of the 'snubber 
network' connected across the external triac 
being dependent on the load inductance and 
resistance. 

R2 
1SOR 

R3 
620R LOAD 

Figure 21. Controlling a lamp on the ac mains using a 

MOC-3020 (but watch the power rating). 

In the circuits of Figures 20 and 21, the 
load is resistive and conduction of the internal 
triac ceases when the mains voltage passes 
through zero during the course of the mains 
cycle. 

In the case of an inductive load (such as an 
electric motor), however, large back-emf 
pulses can be generated when the current 
ceases to flow through the load and this could 

240 V 
SNUBBER ac 
NETWORK 

Figure 22. Control of ac power where the load is 

inductive (i.e: a motor), using the MOC-3020. Note the 
use of a 'snubber' network. Typical values for the RC 
network would be R=180 ohms, C=220n. 

Conclusion 
Simple optocoupler devices can be employed 
in a wide range of circuits from the simplest 
types to quite complex ones. At prices ranging 
from under one dollar up to a few dollars, 
they are excellent value! 
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BONKCCHEQUE6RDNO 
t OR 

$12.00 

BOmw N. x 50mm Sq. 
WIN B Pin (Octal) Base $4.55 
with 11 Pin Base - $4.65 
Power Supply G.P. P-C.B.$3.20 

General Purpose P.C.B.-$320 
240V -24V AC IVA Trara.55.81 
Relay - IOA 240V Ccntacts 
24V DC Coll C/0 - $6.30 

CIGAR LIGHTER ADAPTOR A VAILABLE 000-62073 ; 6.« ' am mu Ea ma la 
Send Se, AYan)aC En.emoe to, rw once 44a ccef io,r Ys, 

m_ 
AUSTRALIA PTY. LTD 

NAME 

ig ADDRESS 

I) 

134A AYR STREET. 
DONCASTER. VIC. 3100 
Tel. 850 5087 

" 
A1TE11 VALUE SIGNED 

I] 

I] 



"HIGH TECHNOLOGY- LOW COST" 
8 CHANNEL 
MIXER KIT 
jr". iarrax Boor 

Ref: EA March/April 1983 
This great 8 channel 'live' mixer is perfect 
for bands, churches, theatre groups, home 
recording, disco etc. 
Each input channel accepts either micro- 
phone (balanced) or line (1V) levels. Power- 
ful equalisation foldback effects facilities are 
provided. The left and right master channels 
can drive balanced or unbalanced lines with 
5 band "graphic" equalisation.' Separate 
foldback and "effects" are provided. 
The unit can be rack mounted or housed in a 
console chassis (which accommodates the 
Power supply). Attractive wooden end - 
pieces finish the console to form a profes- 
si onal looking unit 
Complete 8 channel mixer 
(19" rack mount) Cat KJ6504 $495.00 
Console mount chassis, power supply and 
wooden end pieces 
Cat. KJ6505 $98.00 
You end up with a $1500+ unit for under $600 

50V/5A laboratory 
power supply 

4 . tvR.,,.n,,..,, 

By far the most exciting high power supply 
we have seenI Using the latest switchmode 
principle, very little energy is wasted with 
high dissipation In the regulators - a cause 
of considerable heat dissipation and high 
hardware costs. 
The Jaycar kit comes with every originally 
specified component down to the last nut and 
bolt Also included are special Scotchcal 
meter scales. Beware of inferior kits that do 
not supply such components. (Not for sale 
as a separate item). 
Cat KE1520 

GRAB ONE NOW - $149.00 

IR 20 Passive Infra -Red 
Detector 

t02nan 

96rnm 

A truly extraordinary device. The passive 
IR detector is the classic adaption of mil- 
itary hardware for commercial use. This 
device is basically a box measuring 96(W) 
x 102(H) x 66(D)mm. On the front face is 
a "window" with a deep red IR filter across 
it Directly behind the window is a high gain 
IR "antenna" or "lens" (choose which word 
you prefer), At the focal point of the antenna 
is a super-duper IR photodiode. 
The heat radiated from a human body can be 
detected up to 20 metres awayI The unit will 
operate reliably over a very wide temperature 
range end is not nearly as subject to the 
annoying "false triggering" found so often in 
microwave or ultrasonic surveillance systems. 
The microchip electronics in the unit ensures 
further reliable operation with a "memory 
latch" system. A LED on the panel indicates 
that the unit has been triggered. 
Cat LA5010 
Specification 

Range: 20 metres 90° held of new using 9 short range 
and 9 long range zones 

Size: 96mm o 102mm x 66mm 

Sensor: Dual element pyro-electric detector 

Temperature Range: -10'C to 40'C 

Alarm Memory: LED alarm stored In armed state displayed in 

disarm state 

Track Test: LED operates i r disarm state 

Relay Output: SPCO IA 30V 

Current Consumption: 25 mA typical at 12V DC ONLY 
Supply Voltage: 12V DC (10-16V DC/ 

Weight: 200 9. 

Will directly interface with 90% of 
existing alarm systems... 

$149.50 

Sub- Woofer 
Sensat ion 

Ref: EA July/Aug '82 
Special system price for JUNE ON LYI 
Buy the complete system and save a fortune) 

Subwoofer Speaker 
Normally $79.00 THIS MONTH 569.00 

Subwoofer Amplifier Module 
Normally $79.00 THIS MONTH $69.00 

PF4361/1 Transformer 
THIS MONTH $39.50 

Cabinet (Pre-cut Kit) 
Normally $79.00 THIS MONTH $69.00 

SAVE 130 
The Cabinet can be purchased SEPARATE LY 
for $69.00 - But not the others 
(Note that we no longer supply the metal 
cabinet for the subwoofer amp. A suitable 
equivalent cabinet is available for $47.50 
Cat. HB5412 1 

Cat 
AS3250 

W SAVE 

j 
Cat KA1452 

Cat KA1454 

(Transformer) 
Cat MM2015 

HEAVY EQUIPMENT HANDLES 
No, they are NOT toilet roll holders) They 
are UK -made quality "REAN" brand spea- 
ker cabinet/equipment cabinet handles - as 
used in the famous "Marshall" PA gear. 
They flush -fit with the side of the cabinet 
and use minimal internal space. 
Cat HS8010 $7.95 

Quality 
at low 
prices! 

video monitor 
Screen - 12" 
Display a - 80 char- 

ms by 24 unes 
Input- RCA 
Bandwidth - 1011, 
20M Ht 
Input sig. 0.5 to 2.O 
pp composite, zinc neg. 
240V AC & 12V DC 
Weight 8.6 kg 

Cat YM2000 $199 
gFee11 Sanead 

MICON DATA CASSETTE 
Cat. YD1950 ONLY $49.50 

BBD EFFECTS BOX Ref: EA June 1983 

Fantastic low-cost instrument using the ver- 
satile MN3001 Bucket -Brigade Delay line to 
achieve brilliant sonic effects. 
Now you can emulate the commercial rock 
groups with Phasing, Flanging, Reverb and 
Echo. The Jaycar kit includes all components 
INCLUDING IC sockets and the TU -04 box. 
(Not cut down but this is easily done). 
Jaycar has a specially built cabinet for this 
kit with all holes pre -punched etc., at only 
$10 extra but only if you buy the original 
kit from us. Available as a separate item for 
$29.50. 
COMPLETE KIT Cat. KE1522 $79.00 
Special cabinet to suit Cat. HB6445 $10 

ALCOHOL BREATH CHECKER 
Ref: EA May 1983 
Don't get caught by the random breath units. 
Use this handy checker to determine your 
relative degree of inebriation. Complete kit 
all parts supplied. Cat KA1522 

ONLY $29.95 

YOU CAN NOW PURCHASE ITEMS FROM" 
JAYCAR THROUGH 

ALL REPAYMENTS 
INCLUDE INSURANCE 

Customers must satisfy the requirements of 
HFC to purchase. All repayments are monthly 

.Micrograsp Robot Kit 
$12.01 per week over 12 months 

Series 5000 Power Amp 
$7,39 per week over 12 months 

Series 5000 Pre -amp 
$6.93 per week over 12 months 

JAYCAR 
SEE THE OTHER JAYCAR ADS 
IN THIS MAGAZINE FOR OUR 
STORE ADDRESSES AND 
PHONE NUMBERS.... 



 ALTRÓNICS ALTRONICS ALTRONICS ALTRONICS 

The response to our February catalogue has been staggering!! Thousands and Thousands of orders have come In 
from everywhere (even Pakistan!). Unfortunately though - our normal same day order despatch started to drift 
out to 2 days and longer. Not that we've had many complaints as it seems that, even so, this Is still faster than a 
good number of other Australian suppliers. But frankly we felt It was not a good enough service to provide our 
valued customers. So we've spent a small fortune and increased the size of our Mall Order Department 400% and 
Installed a computer to control back order/out of stock Items. So as of right now we're back to same day despatch - once again my apologies for any delays experienced. - Regards, l 
SUPER BUY ON TOP 

SELLING DATA BOOKS 
MOTOROLA MASTER 

SELECTION GUIDE 
8 1104 $7.95 
The most useful book ever printed, 
Covers MOS IC'S listed by function 
LINEAR IC S listed by function. INTER- 
FACE ICY Rated by function LSI. 
memory TTL ECL power products, 
SCR S. diodes, transistors listed by 
application and ratings. RF, small 
signal and opto devices listed by 
application and ratings. Essential 
Data given for all devices 
TERRIFIC VALUE 

G 

,"- 
i I_éAlr 
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MOTOROLA 
LINEAR IC'S 

B 1114 59.95 
Popular data manual. At last readily 
available. Approx. 800 Pages. full 
Data Design proceedures and equly- 

IJ _7. 41 I alent listings for 10005 Of devices 
under headings OP AMPS, VOLTAGE 
REGULATORS CONSUMER CIRCUITS 
leg. TV, AUTOMOTIVE. POWER). HIGH 
FREOUENCY CIRCUITS and SPECIAL' 
PURPOSE CIRCUITS. 

MOTOROLA UNEAR INTERFACE IC'S 
B 1115 $11.50 
COmplements the Linear IC Manual. Gives data design proceedures 
and equivalent listings for. MEMORY/MICROPROCESSOR SUPPORT 
LINE DRIVERS/RECEIVERS, TELEPHONY COMPARATORS, VOLTAGE 
REFERENCE AND DATA CONVERSION DEVICES. 
includes comprehensive selector guide. 

MOTOROLA MICROPROCESSOR DATA 
B 1120 514.95 
Over 1200 paves covering all aspects Of motoroia's miCroprocessor, 
microcomputer and peripheral Components. A Clearly written 
Manual providing all the data necessary tO design and build a 
working computer system from scratch. 
100E of circuit examples, flow Charts, Truth Tables and 
programme routines.. 

MOTOROLA 
WjEMORY DATA 

e 1113 $8.95 MEMORY 
An absolute must for the micro- 
processor Buff. This Is the latest 
reprint of Motorola's famous 
Memory Data Manual and Includes 
all the latest specifications and 
design application data on TTL RAM 
TTL PROM. MECL MEMORY, MECL 
RAM, MECL PROM MOS dynamic 
RAM, MOs static RAM MOS EPROM, 
MOS EE PROM and MOS ROM. "-' 
Worth many dollars morel 

SCHOTTRY ITT 
SCHOTTIKY TTL DATA 

B 1109 $9.95 
Essential reference for the 
enthusiast and engineer alike. De- 
signing, building and servicing 
digital circuitry IS an absorbing pas- 
time. Data for the LS. ALE and FAST 
families along with design con 
sideratlons and circuit character. 
ink are logically presented In this 
manual, making It quick and easy to 
use. 

MOTOROLA CMOS DATA 
8 1105 $11.50 
A comprehensive reference 
covering 408%, 0558 CMOS family's 
along wltn specialty devices such as 
LCD driven, telephone and general 
communication functions and In. 
dustrlal control. 
862 pages essential In all spheres 
of electronics 

MECL 

CMOS _` 
I . tS.t 

41.11 - 

MOTOROLA MECL DATA 
B 1100 $9.95 
Emmlter Collector Logic (ECLI is 
tOdayS fasten form of digital logic 
providing the most direct way Of 
Ins oving system performanCe. 
This previously hard to get 
manual provides data on the 101(11, 
10U and Ill families, MKL memory 
and PU. CHIPS. 

MOTOROLA OPTO DATA 
B 1118 $8.95 
Handy reference provides data and application notes on Opt° 
couplers, Infra red LEDS, Photo transIstOrs and a complete Chapter 
On fibre Optics, a communications system which is fast gaining 

usage worldwide VERY EDUCATIONAL. 

MOTOROLA POWER DATA 
8 1101 $12.95 
Motorola are the undisputed world leader In Power Transistors, 
Renowned for their low COst and reliability. Book includes a 9 page 
Selection guide, application notes and Data Sheets for over 700 

Devices, 989 Pages. Previously over S20.00. 

ECONOMY RACK CABINET 
* Solid steel construction 

e Slack anodised front panel 
* 3 unit (132mm) 

*Conforms to 
International Standards 

* Ventilated top and 
side panels 

H 0400 ONLY 
$45.00 

10 up $40.00 

DE -SOLDER BRAID 
lsslJJJl1t 

NEAR 

1/2 PRICE 

T 1230 $1.00 

ubFc 
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VINYL BINDER 
Holds 12 magazines, 
each on a spring out 
wire rod. Just the 
shot for each year's 
set of Electronics 
Australia, ETI or 
any of your favourite 
magazine. 
Suits all A4 size 
publications (275 x 
210). Very smart 
Royal Blue colour 
with beautiful gold 
embossing. 

DATA FILE 
ELECTRoBIcs 

B 9999. $5.95 
4 or more $5.00 ea 

NICAD RECHARGEABLE 

4¡ COLUMN 
; RECHAeEABLE 

AA Size 1-2V Genuine Sintered Plate Nicad 
Construction by Furakawa - arguably the top 
Nicad designer/manufacturer in the world 
today. Amazing low price. 

S 5020 $1.95 ea 
10 up $1.80 

MIC INSERT ELECTRET 

Great little replacement for tape recorders, etc. 
Handy for hobby projects. Includes data sheet 

and application circuit. 50 HZ - 15 KHZ 

C 0170 $1.95 ea 

TECHNICIAWS UTILITY 
PARTS CASE 

H 0449 
Now 

$6.50 

Lightweight and durable this Parts Case is a 

MUST! 
Featuring:- Clear lid (tell contents at a 

glance); Positive action snap lock; 30 
partition combinations. 

VELOSTAT 

Non -static sheeting for storing CMOS IC's, 
LSI's etc. 1000 times better than aluminium 
toll. Will store up to 150 IC's on one 225 x 
150mm sheet. 

H 0500 $3.50 per sheet 
DIL SWITCHES 

GOLD PLATE SELF WIPING CONTACTS 

S 3050 EA 10Up 

4 way $1.50 $1.35 
S 3060 
8 way $2.00 $1.75 

WEATHERPROOF RE-ENTRANT 
HORN SPEAKER 
5 WATT 8 OHM 
Fully weatherproof, 
New unique voice coil 
construction ensures 
high dependability 
on full drive. 
Suitable for PA 
Intercom and 
security systems etc. 

C 2010. $8.95 
10 up.. 7.50 

HEATSINK COMPOUND 
Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink. One tube good 
for up to 30 TO3 package 
semiconductors. 

H 1600...7.5g Pack $1.20 
New trade pack 

H 1610...150g Pack $7.50 
SAVE UP TO 33% 

H 

CC 

z 
O 

FOR DESPATCH PEtP CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 91 



 ALTRIONICS ALTRONICS 

MINI TOGGLE SWITCHES 
OEM QUALITY 25ÓV 2 AMP RATED 

6mm mounting hole 
12mm x 12.7mm x 20mm (DI 

SAVE 
UP TO 
30% 

éa: 10+ 

S 1010 SPOT 1.25 1.10 
S 1025 SPDT Centre off 1.50 1.25 
5 1020 DPDT 1.50 1.25 
S 1030 DPDT Centre off 1.95 1.75 

DAINICHI WIDE RANGE 
25 Watt 

200 mm (8 in.). This. 
superbly smooth high power 

speaker comes from 
Dalnichi, one o9 Japan's 

finest speaker manufacturers 
(they produce OEM Speakers 

fdr Pioneer). Max. Input 
power 25W 8 OHM Z. 

Resonant fo 60 HZ. Huge 
10 OZ Magnet frequency 
response 40 HZ -18 KHZ. 

C 2001 $22.50 
4 or more $19.95 

DUAL CONE WIDE RANGE 

( 
200 mm (8 In.). 10 Watts 
Max. power Input. Public 

Address', Background Music. 
Ideal HI Fl extension speaker. 
Includes transformer holes at 

51 mm. 

Over 30,000 sold in 

Australia! 
Mounting holes 

d1, 
140x 140mm 

> C 2000 $9.50 
to up $8.70 

0880 
0881 
0890 
0891 
0900 
0901 

ALTRONICS 

NEW D RANGE 
CONNECTORS 

SUPERB AB UK QUALITY 

S>01 
- 

AMAZING VALUE 
089 Male 9 Pin 
DB9 Female 9 Pin 
0815 Male 15 Pin 
0815 Female 15 Pin 
D825 Male 25 Pin 
DB25 Female 25 Pin 

ea. 10 + 

2.50 2.20 
2.95 2.70 
2.95 2.50 
3.50 3.00 
4.50 3.95 
4.95 4.50 

VERO TYPE STRIP BOARD 
Alpha numeric grid 

Pre drilled .9mm, 2.5mm spacing, 95mm wide 

H071295x152 $2.50 

~Ks RESISTOR 
PACK 

INCREDIBLE 

$3 pack 

All computer selected values, I.e. you get more 
of the most used values and less of the least 
common. All 1st quality factory fresh. 

R 3501 .25W RESISTOR PACK 
Average contents: 300 $12.00 Value 

MICROPHONE 
TRANSFORMER 
MU -METAL SHIELD CAN 

Primary: 200 OHM 

Secondary: 50 K OHM 

A high quality Item eminently suited 
to mixers, PA amplifiers and where 
an ultra low "hum" pickup 
level Isdesired. 

M 0701 $17.50 
10 or more $16.40 

BRIDGING / ISOLATING 
TRANSFORMER 
MU -METAL SHEILD CAN 

Use for coupling audio modules - prevents 
earth loops, hum etc. Essential coupling device 

where DC Isolation Is required. 
Nominal 
Impedance 
Radio 
19K/10K (1:1) 

M 0702.... 17.50 
10 or more 16.40 

ALTRONICS 
PROTO TYPE 

BREADBOARDS 
You just plug-in vertically your components 

without soldering. 
* Proto Boards will accept all LSI's, semis, 
transistors, diodes, leds, resistors, capacitors etc. 

22-30 gauge solid hook up wire for inter- 
connection. 

Boards are "keyed" enabling simple "add on" 
facility. 

MINI STRIP 100 HOLES 
r.:: >_,,,:zcc::.-. 

P 1000 $1.95 H 
640 HOLES C 

Z 
O 

P 1005 8.50 F 

Q 
640 + 100 HOLES 

P 1007 $10.00 
640 + 200 HOLES 

P 1009 $12.00 
400 + 1280 HOLES 

un. 

l:i: 
t. 

{ u(.'I.E.; 
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:... ' 117: 
ptl.!¢!1ti;t;E¡ fl{ - 
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P 1012 $26.00 
500 + 1920 HOLES 
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P 1015 $38.00 

LTRONICS JIFFY BOXES Incredible offer! 
lack plastic body with 22 g. aluminium lid and 4 st. screws supplied. Unique horizontal PC 

,Jnap In" mounts as well as vertical card guides. Order your PC Boards presized and dispense 

jth costly stand offs, screws etc. These utility boxes are used in dozens of E.T.I. and E.A. protects. 
Board Width 

Box Dimensions Vertical Horizontal 

0101 
0102 

-""'H 0103 
Q H 0105 

150x 90x50 
195x 113x60 
130x 68x41 
83x 54x28 

90 
106 
62 
50 

87 
103 
60 
47 

Price this month 
1.90 
2.90 
1.80 
1.20 

,.,. 
Ill 1111111110 

FOR DESPATCH PEtP CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 91 
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FERGUSON 
TRANSFORMERS 

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS 

P19/5VA 57.95 P124/500 57.95 P118/12VA 510 50 

P112/5VA 57 95 P130/500 57 95 P124/12V8 510.50 
P115/5VA 57 95 P140/50A 57 95 PL30/12VA 510.50 
P118/5VA 57 95 P1161/54 ,510 50 

LOW PROFILE CHASSIS MOUNTING TRANSFORMERS 

P112/20VA 514.75 P112/600A 519.50 P124/40VA 518 50 

P115/2000 514.75 P115/60VA 519 50 P1.30/40VA 516.50 
P118/200A 514.75 PL18/600A 521.50 P140/40VA 516.50 
P124/20VA 514.75 PL24/600A 521 50 P130-9/400 
P130/20VA 514 75 PL12/40VA $16.50 523.50 
P140/200 514 75 P115/401/0 516.50 P130/60VA 521.50 
P11 5-16/2090 PL18/400A 516 50 P130.9/6090 

523.50 525.50 

CONVENTIONAL CHASSIS MOUNTING TRANSFORMERS 

PF3577 533 90 PF3993 52390 PF4362 557.90 
PF3783 579 50 144244 546.50 PF4363 557.90 
PF3787 521 50 PF4354 549.50 PF4405 544.50 
PF3788 543 50 PF4361/1 549.50 

BELL TRANSFORMERS 

PP94/1000 515.50 PPB8/1000 515.50 P9012/500 515.50 

AUDIO TRANSFORMERS 

,M1552 528 50 OP590 54650 OP592 536.90 

.O.C. POWER SUPPLIES 

PPA3DC 512 90 PPA6DC 512.90 PPA9DC 512.90 
PPA450C 51290 PPA7.5DC 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 gold plated wire wrap 
S100 solder tail 
D2 Motorola bus 
43 86 solder tail 
43 86 gold plated wire wrap 

58.50 
$7.90 

58.50 
511.50 

10 TURN POTENTIOMETERS 
Stock ,esrstance values 

5OR 100R 200R 
500R 1K 2K 5K 
10K 20K 50K 
1OOk 

Spercie& model 534 '. shah $12.50 
Prrfe 1 9 p 
10 + values may be mired $11.50 

DIP PLUGS 

Ideal for use with flat 1 

ribbon Cable or to 
mount components on 
1 a pin $1 50 
11 pi, 51 90 

24 pin $2 90 
40 pins 55 

POWER TRANSFORMERS 
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS 

Good regulation electrostatic shield 

810 8 VV10Ax15VCr71A $36.50 
RI R20 8V Pr 20A 15V Or 1 A 

15V le 3A $43.50 

20 TURN 

CERMET 
TRIM POT 

130P .. 
1001t 

7318 
2 

© 

SPECTROL 43P 

ACTUAL SIZE 
STOCK RESISTANCE VALUES 

10R 209 SOR 100R 200R 500R, 1K. 
2K 5K 10K 20K 50K. 100K. 200K, 
500K 1M 2M 

1 9 $1.80 
10 99 $1.60 
too $1.30 

Values may be mixed. 

Hexadecimal Keypad 
$42.50 

s .. 

1 

19 key pad in 
dudes 1.10 keys 
ABL.DEF and 2 

optional keys and 
a shift key 

Ideal for dream 
project 

MULTIDIALS 

,. ;.4 

Dials to suit 10 T Pots 1 

Model 21 1 8" dra 
Model 16 9" dra 
Model 18 1" . 1 75" dia 

$24.50 
$19.50 
$27.50 

VERBATIM DISCS Per Box 
5 YEAR DATALIFE GUARANTEE of 10 
MD525-01 Single Sided, Double Density 43.00 
MD525-10 SSDD 10 Sectors 40 Tracks 43.00 
MD525-16 SSDD 16 Sectors 40 Tracks 43.00 
MD550-01 Double Sided, Double Density 51.00 
MD550-10 DSDD 10 Sectors 40 Tracks 51.00 
MD550-16 DSDD 16 Sectors 40 Tracks 51.00 
MD577-01 SSDD Soft Sect 80 Tracks 51.00 
MD577-10 SSDD 10 Sectors 80 Tracks 5/.00 
MD577-16 SSDD 16 Sectors 80 Tracks 57.00 
MD557-01 DSDD Soft Sect 80 Tracks 63.00 
MD557-16 DSDD 16 Sectors 80 Tracks 63.00 
8" VERBATIM 
FD32-1000 Single Sided, Single Density 43.00 
FD32-8000 Single Sided, Double Density 54.00 
FD32-9000 SSDD Critically Certified 53.00 
FD34-1000 Single Sided, Single Density 43.00 
FD34-8000 Single Sided, Double Density 51.00 
FD10-4008 Double Sided, Single Density 59.00 
FD10-4015 Double Sided, Single Density 59.00 
FD10-4026 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 53.00 
DD34-4001 Double Sided, Double Density 53.00 
DD34-4008 Double Sided, Double Density 53.00 
DD34-4015 Double Sided, Double Density 55.00 
DD34-4026 Double Sided, Double Density 55.00 

TEXTOOL 
ZIP' DIP 11 SOCKETS 

r 

16 Pin Zip' Dip 11 $1 1.50 
24 Pin Zip Dip 11 12.50 
40 Pin Zip- Dip 11 17.50 

'?r . l is., ti.,,, P,r.wn 

DIP SWITCHES SPST 
P N Nu ut Swell he. 
S03 3 
51)4 
sor. 
SOIi 
SO 
SDR 
SD9 
51310 

4 

5 
6 
7 

8 
9 

10 

DIP SWITCHES SPST 

Pn,.e 
SI 60 

170 
190 
2 30 
2 40 
7 50 
2 70 
3 00 

PARI NO 

r!E 9P 
DF 9S 
DR 9C 
nn 15P 
DA 1rrS 
DA 151: 
n9 ?5P 
DR 25S 
DB 25C 
D8 25C2B 
DB 25C21; 
DC 37P 
DC 37S 
DC 37r. 
O H S 

" Please debit my Bankcard. 
121,7, Bankcard No. 

Expiry Date . 

MName . 

Signature 

RS232 8 "D" TYPE CONNECTORS 
DESCRIPTION 

9 PIN MALE 
9 PIN F MALE 
9 PIN COVER 

15 PIN MALE 
1 5 PIN F MALE 
15 PIN COVER 
75 PIN MALE 
25 PIN F MALE 

In Go -iv Hood 
2 Ire Bl.rck Hood 
2 In Grey Hood 
37 PIN MALE 
37 PIN F MALE 
37 PIN COVER 
H,urlw,u, set 12 Pairs) 

¡11,.'h,tt r, 

1 9 10 25 25+ 
53 50 53 50 53 t0 

450 420 390 
220 210 190 
4 50 4 20 3 90 
5 t0 4 90 4 70 
2 30 2 10 2 00 
5 90 5 60 5 10 
6 90 6 60 6 10 
240 220 200 
2 80 2 70 2 50 
2 70 2 50 2 40 
7 90 7 50 7 10 
1090 990 910 
490 450 4 10 
210 190 180 

cermet single 
. TURN TRIM POT 

Spectrol model 63P 
ACTUAL SIZE 

STOCK VALUES 
1OR 20R 50R 100R 200R. 500R. 1K. 
2K 5K 10K 20K 50K 200K 500K. 
1M 2M 

1 9 
10 99 
loo 

$1.20 
S 1.00 
50.90 

Values may be mixed.__J 
HEATSINKS 

High Thermal Capacity Black Anodised 
100- 500 

1-4 5.9 10-49 5099 199 Mr 
f 5 S 1 1 1 

HS1 -38mm 
1 85 1 75 

1152-75mm 
300 2 90 

HS3 -150mm 
580 540 

HS4 -225mm 
810 760 

HSS -300mm 
890 840 

Unanodised 
HSI I - 38mm 

110 120 
H$12 - 75mm 

2 50 2 20 
HSI3 - 150mm 

490 450 

1 50 

250 

4 90 

710 

790 

100 

1 90 

4 00 

135 

200 

380 

590 

650 

090 

160 

320 

100 

200 

290 

4 50 

4 90 

0 80 

125 

24S 

090 

1 50 

2 70 

4 30 

4 60 

0 70 

1 20 

2 40 I 

BLANK 
CASSETTES 
T. D. K. 
/OK ADC60 
TON DC60 
TOP ODC60 
TDK SAC60 
TON SAXC60 
MK DC90 
TOK AOC 90 
TN SAC 90 
TDK 0000 
TDK SAXC90 
TOP DC120 
TDK AOC120 

for 53 60 
for 52 10 
for $3 50 
lot 53 50 
lot 55 70 
for 52 40 
for 53 50 
for S4 20 
for 54 70 
for 55 50 
lot 54 SO 

for 55 40 

Post & Pack $2.50 small kits, heavier kits add extra postage. 
Prices subject tó change without notice. Send 60c and SAE for free price 
inclusion on all future mailing lists. 
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. Min P & P $1.00. 
Ph: (03) 489 8131. 1ERRORS AND OMISSIONS EXCEPTED ) 

10 lot $26 00 
1010, 51800 
10 lot 531 00 
10 for 531 00 
10 for 546 00 
10 for 521 00 
10 for 530 00 
10 for 539.00 
10 for $45 00 
10 for 549 00 
10 la 537 00 - 

10 for $46 51 

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 

°n . 
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IDEAS FOR EXPERIMENTERS 

Making touch switches 
One of the most difficult aspects 
of using touch switches in projects 
is the mechanical construction of 
the switch. This touch switch was 
designed by Tim Woofer of 
Wahroonga NSW to be used 
with the circuit found in the 
September 1981 ETI, page 51 
Figure 5 (reproduced below). It is 
a method which is quick, easy 
and uses readily available parts. 

TOUCH 
CONTACT 

D Y)EARTH) 

The amount of water required 
should be put in a plastic con- 
tainer then the Sodium Hydroxide 
added to make the solution. After 
the piece is sprayed with varnish 
lettering may be put on the front 
and another coat of varnish 
applied to hold it in place. 

The next item required is a 
piece of blank pc board of the 
same size as the piece of 

CIRCUIT FOR TOUCH SWITCH 

The touch plate is constructed 
of aluminium sheet. A piece of 
aluminium is cut out to the size 
required, then in the centre back 
a small indent is made by drilling 
with a y" bit half way through 
the aluminium, as shown. J 

FRONT BACK 

If a matt finish is required the 
front of the aluminium may be 
sanded with successively finer 
grades of wet and dry paper. 
Then the aluminium is placed in 
Sodium Hydroxide solution for a 
few minutes to etch the surface. 
It is then washed clean, dried and 
sprayed with a coat of clear matt 
varnish. Draino, used for cleaning 
drains, is about 60% Sodium 
Hydroxide, and is ideal for etch- 
ing the aluminium. Great care 
should be taken with the Sodium 
Hydroxide solution to keep it off 
the skin and clothes. 

_n_ 

aluminium. A 1/16" hole is drilled 
in the centre of the pc board. The 
wire for the switch is passed from 
the non -copper side through the 
hole and soldered. The joint is 
then filed down to make it as 
small as possible. 

FILED SOLDER JOINT 

,COPPER 

WIRE 

PC BOARD 

T/ FRONBACK 

Now the switch is almost corn- 
plete. All that remains is to glue 
the aluminium piece to the pc 
board, the hole in the back of the 
aluminium covering the solder 
joint on the copper side of the pc 
board. Tarzans Grip worked well 
here. The switch is now complete. 
To mount the switch on a panel a 
hole is drilled for the wire and the 
pc board is glued to the panel, as 
shown. ALUMINIUM 

PC BOARD 

WIRE 

1 

COPPER 

PANEL 1 

Aid to safe 
soldering of 
CMOS chips 

In articles describing an elec- 
tronics project which uses CMOS 
chips there's usually a warning 
about the soldering of these 
devices. These warnings usually 
contain advice about heatsinking 
and earthing the barrel of the 
soldering iron etc. 

Keith Jeeves of Kirrawee 
NSW describes a simple device 
which he uses for working with 
CMOS chips and he says this 
method has never let him down. 

An IC test clip is a device with 
(usually) 16 pins arranged in a 
'clothes peg' type clamp. It is 
intended to extend each of these 
pins of an IC to a tester, usually 
via a length of ribbon cable. 

However, if all the tags at the 
top of the clip are connected 
together with short lengths of 
wire and a length of flexible lead 
is soldered to the arrangement 
with a crocodile clip attached to 
the free end, a foolproof soldering 
aid is the result. 

In use, the crocodile clip is 
attached to the barrel of the 
soldering iron, the earth rail of 
the ciruit board or any good earth. 

The test clip is clamped over the 
IC while the chip is in its protec- 
tive foam and used to transport 
the IC to the circuit board (use 1 -a handling device). 

The clip is left in place during 
soldering and will shunt heat 
away from the chip (use 2 - a 
heatsink). 

The clip will ensure that all 
the pins of the IC are at earth 
potential during soldering (use 3 -a static eliminator). 

Automatic car aerial correction 
In ETI January'83, we published 
the 'Automatic car aerial' circuit, 
designed by Steve Gagen of 
North Balwyn, Victoria. 

Steve received several letters 
and phone calls from people who 
had built the circuit but couldn't 
get it to work. So he checked his 
circuit again and found that he 
had made a couple of errors when 
copying his circuit to send to us. 
So all you experimenters can 
relax now as this amended circuit 
is guaranteed to work. 

The most important error was 
that diodes D2 and D3 were 
reversed, so that positive, rather 
than negative, pulses were sent 
to the 555 and it would not trigger. 

The wiring of the relays was 
also mixed up, confusing the 
wiring of a DPST relay with the 
correct wiring for a SPDT relay. 
The correct wiring for the SPDT 
relays is shown below. 

BAT + 

RLY1 (UP) 
SPDT 

AERIAL 

RLY2 (DOWN) 
SPDT 

Rapid step through of '660 memory 

Operating the '660 by repeated 
pressing of the step key, or 
changing the contents of the 
address window, is a tedious way 
of stepping through memory. 

So M ichael Samerskl of 
Loftus NSW devised a circuit 

hich uses a 555 in the astable 
ode to pulse pin 21 of the CPU 

a kletermined frequency, 
el 1)i modified step key is 

at' This causes the '660 to 

Ark step through memory. 

i4 of the step keys can be dis- \,. cted for normal use and 
v ca ie to operate as a 'step repeat' 

5 Or a separate pushbutton 
11ey be installed. 

A word of warning - never 

CPU 
21 

MODIFIED STEP KEY 
OR PUSHBUTTON 

hold down both 'step' and 'step A piece of Vero board was used 
repeat' keys simultaneously as a for the circuit and glued on to the 
supply short results. main board between IC5 and IC24. 

`Traffic lights' 
circuit correction 
Charles Symes of Flynn ACT 
designed a circuit, 'Traffic lights', 
which appeared in ETI November 
'82 on page 56. There were two 
mistakes in the circuit, both 
referring to the pre-setting of the 
six JK flip flops. 

IC1b should be reset therefore 
the wire from pin 8 to pin 7 should 
be removed. 

IC3b should be set li.e: Q high). 
The reset line from R5C6 to pin 3 

of IC3a should be connected to 
pin 7 of IC3b. 

In order to drive more than one 
LED off each flip flop will require 
a transistor driver stage for each 
output. 
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IDEA OF THE MONTH 
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. 

PROBE 
TIP o 

INJECT 

IDEA OF THE MONTH 
C. Proctor, Hobart, Tasmania 

Logic probe/injector 
This digital logic probe uses a 
7 -segment LED display turned 
on its side to show a 1 or a 0 
according to the state of the 
input, and to light the decimal 
point if the input is floating. 

An LM339 quad comparator 
(IC1) is used to provide all func- 
tions. The display is a MAN74A, 
or similar. ICla compares the 
input voltage with a reference 
voltage of half the supply voltage. 
If the input is a logic 0, then 
segments a -b -f -g of the display 
light, showing a zero on the right. 
If the input is a logic 1, then IC lc 
drives segment d of the display 
on, showing a 1 on the left. 

With a floating input, a nega- 
tive pulse will be stretched by 
ICld, flashing the decimal point. 

For an injector, IC1b is con - 

SWITCH 

4k7 

v+ 
3-15 V 

1N4001 
1144002 

1M 

T20P 

1M 

1N914 

nected as an oscillator, producing 
square waves at its output. It 
oscillates at around 1 kHz. Rise 
and fall times of its output are 
around 100 ns. The switch is used 

47k 

1M 

10M 

0 

1M 

0 

10M 

9 

10 

1M 

10 V 

3 

ICla 

12 

0V 

IC1c 

2 

14 

680R 

ICtd 
13 

11 ' 

MAN74A 
DISPLAY 

4 13 2 

L/ (l `J V 
dIe 

I7 la 

cif) 
ccb 

7 

3k3 

9 

3k3 

1N914 

to select the probe or injector 
function. 

The supply ' 'oltage can range 
from 3 V to '.5 V. Probe input 
current is around 2 uA, sink cur - 

'IDEA OF THE MONTH' CONTEST 

COUPON 

Cut out and send to: Scope/ETI 'Idea of the Month' 
Contest, ETI Magazine, 140 Joynton Ave, 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 them. 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 

1 

Scope Panavise 
Multi -purpose 

Work Centre. 

o} 

Scope Laboratories, who manufacture and distribute soldering 
irons and accessory tools, have offered to sponsor a contest 
with a prize to be 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. Each month we will be giving away a Scope Panavise 
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 will 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. 
Australia with the exception of members of the staff of Scope 
Laboratories, Federal Publishing Company Propnetry 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, whose 
decision will be final. No correspondence can be entered into 
regarding the decision. 

Winner will be advised by telegram the same day the result h 
declared. The name of the winner, together with the wmr 
idea, will be published in the next possible issue of ETI. 

Contestants must enter their names and address wi 
indicated on each entry form. Photostats or clearly wr 
copies will be accepted but if sending copies you must Cu 
and include with each entry the month and page number, , 
the bottom of the page of the contest. In other words yo 
send in multiple entries but you will need extra copies sn 
magazine so that you send an original page number wither 
entry. 

100n 

114 

12 

0V 

ov 
rent from the injector is around 
16 mA and thus the unit can be 
used with both CMOS and TTL 
circuitry. It could be built for less 
than $10. 

This contest is invalid in states where local laws prII - 
entries. I' 't 

Entrants must sign the declaration on the coupon that 
t 

have read the above rules and agree to abide by n - 
conditions. 
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COMPUTERS 

CP/M PRIMER 
II youe are a 6 m m wn rtl.tre m,ctocopolet user t,n9 

income r 
to 

poco technical an cal knowledge o J veteran woo manta 

to enplde Twitching to the CP/M operating system, din 
hook On help You find the antwen. It's the only compete 
one stop saerce waddle on CP/M - the very popular 
operating system lot 8080 . 8085 . and ZBO bated macro 

computers. Includes 4 complete list of CP/M compabde 
software, too. 96 pages, 0% a 11, soft. 
Cat. 850564 524.95 

ONLY $24.95 

THE S-100 AND OTHER 
MICRO BUSES 

2nd EDITION 
The key to successful com- 
puter swam expndon 4 to 

complete undenlndmg of 
the but t`stem throa 
which the computer tom- 

n,eote. with peripherals. 
This book provides you that 
key, general mammon of 
bat system and n exan 
inMon of each of to 21 

mod p0pul. baate. Add. 
tonal formMn is given 
veinal hell help You Into,. 
Not one type 04 bat to 
another. 208 Paget, 514 

1%, soft 
C41.850566 515 % 

GREAT 
VALUE 
$15.95 

APPLE INTERFACING 
Apple intericmg helps you to understand the Important 
task of tuowtdully interfacing your Apple computer to a 

scatty Pt electronic devise.. Using this book, you will be 

able to perform uahl .xpenmenb ,Mich well provide e 

much clean undemanding of the fundamentals of com. 

P.M. intericmg and computer elenronac.. you well be 

better ado to understand interactions between computer 

hadware and software so tat you can effectively c 

munkate with your Apple computer. 208 pages. 5% a 86 

soft 
Cat. 850568 515.95 

A BARGAIN AT $15.95 

EXPERIMENTS IN 
ARTIFICIAL 

INTELLIGENCE FOR 
SMALL COMPUTERS 

Conduct, hnrnetng and earning e.parirnenta m a.. 
1,011 Intelligence with to book, a email computer with 

lextended BASIC, and some knowledge of t. BASIC 

a 

ti 
nguuag. The blather, Ent introdt.. you to rdlolal 

intelligence - the usability Of a dei, to perform 

functions normally a.pwted with human intelligent., 
eucn as game playing, problem m1,0,á reaming crea- 

tivity, and verbal corn n,caboe.. Then game plaV no 

programs, with a checkers -playing sense a the main top,. 
am explained. 112 peon, 5% et 8%, soft. 
Cat 850512 512 95 

ONLY $12.95 

TRS-80 INTER FACING 
BOOK 1 

Whitten for users cono hwe a lady good undemanding 0i 

Level II BASIC. Autor John Trtut introduces you to the 

eorious I/O stands used by the TOS B0 and explains how 

these signals can be used ,n 
a 

m andub.t o1 

prat.' Numeroushded experiments are 

included. 192 peas. 5%e 8%hanhanded".ton. 

GL 050572 515,95 

BOOK 1 $15.95 

TRS-80 INTER FACING 
BOOK 2 

Provides you wit a number of practical and useful ways to 

media your knowledge from Book 1, Applicatrns mdude 

how to generate voltage and current sµgnalss used In a Canny 

of coot el appl,eabont how to meat edwges 

how to dn.e high current and high stnw toad, and mend 

more. Complete software programs are included. 256 paw, 

5'4 a 0'%, soft. 518.95 GL 850574 

BOOK 2 $16.95 

FROM JAYCAR THE 
ELECTRONIC BOOK 
SPECIALIST 

COMPUTERS COMPUTERS 

PET INTERFACING 
Demonstrates how you Can Maid numerous interfa.9 
devices for your PET hrdware. BASIC language programs 

are used trougnout the book, so you Mould be lamina 
with to powerful pto.wnmrng language. The Commodore 
PET rnwrocomputer ha, tavern tpepel purpose Interlace 
connectors that Tae the sob d interfacing the computer 
to -niwodd" hardware. Also includes a di¢ouion of 

the microprocessor's internal arthKtun and general 

iotteanmardwar tnterfacing. 264 pages, 511 a 8%, 

soft 
Gt. BS0576 525.95 

INTERFACE FOR $25.95 

PROGRAMMING AND 
INTERFACING THE 6502 

WITH EXPERIMENTS 
Excellent starting poet for 

6502 eased m,etoeanwter 
novices and veterans alike 

who may not hove much 
numbly Inoa.Oe and Oro 
o.mming o chip beet Nun 
/ Mng expeller.. Includes 

eepaim.,n and examples of 
Ale I/O techniques. Ins 

ctrunins, and Chip loud 
knarfaang that can be re 
intoned with a low cmt 
KIM, SYM. or AIM eyelet. 
Helps YOU understnd dl 
6502 based computer ratans 
418 pages, 5%a 8%, toll. 
Cot. Bsoseo 525.95 
Also wadable: 6502 SOFT. 
WARE DESIGN 
Cat. 850578 517.95 

We have 
dozens of 
other 
books - 
Cali in 
and 
browse 

& 
MMING 
A¡ACIMG EI 

.w .. 

16 -BIT 
MICROPROCESSORS 

Carefully steps you trough the Complex Prot.... of 

programming and eepgn,ng with the new o powerful 

1óót 
sr a 

The ...get and she 

e advantages rlineostan-oht.art Maras ate doomed 
and numerous benchmarks are prided to help you ,e Your 

eompansm of t1 chips. The book begin with a temple, 

nerpndorw.rd renew of to basic, of microprocessor 

demon and construction, and then takes an iw dept look 

at each of te most popular 16 -bit mitroprouuort on the 

market today, including t. 68000. 8086, Z0001/2, 9900 

and NS16000. 352 Peg.", 5'4 a 84, toll. 
Cat 850588 524.95 

16 -BITS FOR $24.95 

USING THE 6800 
MICROPROCESSOR 

do.P. 

,ari4.-ie,y.e 

8085A COOKBOOK 
A desann.ypunell wide to 
developing a nun., of eom- 
delato Mombasa, low toff 
microcomputers around d. 
8085d ntdeoproc.ro,, In- 
cludes a dnou,M of dl 
tupport hardware and 8085A 
1.mdy tOmmebble chip,. A 

tremendous amount of .oft. 
n M d,eadyaeartal. for 

sise on these systems. Almost 
anyone can barn to design 
n B085A band mntocoin 
pule, with the 8085A Cook. 
book. 352 paws, 5% a 8'4, 
n01í 
Cat 850592 524.95 

ONLY 
$24.95 

Z-80 MICROCOMPUTER 
HANDBOOK 

D.Ugned to acquaint you with Me hardware of to 2.80 
and to duo. the impn,ekg software aspects of tie 'corn 
pun a chip". A number of chapters an devoted to the 

r of machine and aermdy lonpuage. Alta Included is a 

Monaion of many d,Hennt m mpu ou 
r 

ten built nd 

the Z BO Including the popular TRS-80.304 pegel 5%a 
8%, .oft' 
Cat. BS0594 516 95 
Alto mutable: 180 MICROCOMPUTER DESIGN 
PROJECTS. 208 pawn. 
Cat. BS0i96 523 95 

GENERAL 
SON OF CHEAP VIDEO 

This sequel to The Cheap Video Cookbook provider a 

complete video dnpl.y n.em which you can Wild for a 

Inge al Si.S7, Likewise, transparency display can be created 

foe under 51 by using a video sat on called'The Snuff. 
lee" which is completely descnbed in chapter 2. Thu book 

Cal.echeap video men cheaper, 224 paws, 5% 8%.tolt t 
850604 515.95 

Son 
Of 
Cheap 
Video 

REGULATED POWER 
SUPPLI ES 

13rd Edition' 
The newest. moot compro 
hheap discussion of internal hens.* 
architecture and opetaton of 
Me latest solid rite regula- 
tors. The/auger eeplanc 
0Men ,ewl.ted applies ere 

needed and how to in 

parole them into your do n 

Pm(ech. Orsaaoet modem, 
preheat try including 
Imam and munchers Meath, 
nd late ICs. A 'dual. suet 
foe any tKhniCian or ranee., 

solved el Wenpno or design 
424 paws, 5% x 8'4, son 

Cat. BS0576 527.95 

GREAT 
VALUE 
$27.95 

RF CIRCUIT 
DESIGN 

A ate nted to +nth a Arendt. alorortn to die desgn 

of RF amplifiers, impedance matching networks, and filters 

Can be sited In cookbook lateen s a catalogue of useful 

circuits wit component values, Utilizes a m m of 

coplee mads. A .50.50 bridge between rise ccla 
and "mal world" ppl,cNlon, and an excellent reference 

manual. 352 pages, 5% d 8'/,, soft. 
Cat. 850530 527.95 

DESIGN OF PHASE - 
LOCKED LOOP CIRCUITS 

WITH EXPERIMENTS 
An excellent introduction to 
tee many, den. and Insple 
...tam pf gnaw locked 
loop drone using e vio, 
TTL and CMOS devices. Use 
ful sell.stu use Ise the 

eapenmen and 1piMkuion 
n college courses d 

nt 
ontr 

«roter Or mea, ICs. Includes 

cor 
acalhuren dan 

a be t d descrrt e mor 
breadboarding ads In te 
wide range of laboratory 
typeexperiment.. 256 pages 
5% 8%, gun. 
Ca. 850534 515.95 

r CHEAP 
AT ONLY 
$15.95 

THE CHEAP VIDEO 
COOKBOOK 

Complete discussion of a new, low cost way to .t words, 

p.wrn, and arcade out of your computer and colt any 

ordinary TV set Don Lancaster outlines an ea to-W,ld 
n IC a oh wbi* you canWMd for less than 520. 

This circuit can be tunwan.emtrdled to 

rphn wric yn r graphic. format mcladmo high 
provide 

No .Natal backgroundin bon 1256 0 2561 and a lour colour mode. 256 paces, 

digrtal electrm,es is needed 5.4 x 8.4. ton 

to use to book, .Mich peps Gt. 850510 511 95 

con 
trough the conception.. 

ron, writing, and ohwot D A onebw. aanto-nad em 
nine a variety Of peó ACTIVE-grI1 TF¡ 000100 ºI me cony type. 

gram. tat demonstrate to laid uses of cw fih.ra. 
pmcohacal application of a,the 

COOK 
I Learn now tO construct rl. 

w 6800 r 

C 
U1 ten of all typeset Ineludmo 

inter nal 

Powerful 
The unTettragndorwaed 

instrucbm set, and topnntr 
be 

h5 1 pint low par. end band. 
r0dte .Ipclent .w pate honing Bend, Cheshee 

ten 

n 

rated support arsons ate 

red. 176 page., 5% a 

6%. soft 
GL 850584 $14 95 

GREAT 
VALUE 
$14.95 

or Butterwort noon. 
Mara ledst,c.. Fay to undo. 

orno 
- Toe anal 

treed. 

h 

' obscure Moo" 
Win 

E.- 

- 
6 Anise Filter Cookbook 

be used introduction 
I to nine filter circuits 

nNnnt. book for nalYsit 
arte noted, .tanques for 

N. atoe. tan. toepd,ns. 240 
pago. 5%es 54. soft 
Gt. 850519 521.00 

VALUE AT 
$15.95 

DESIGN OF 

LÓOP CIRCUITS, 
y,dH 11..0 5 

1 ELECTRONIC MUSIC 41 
CIRCUITS 

Wnttn for computer and elecppnw, hobbyon wet an 

mteren m moue as well as ~scant and studio enoneen 
The ce or de,enbes tow to stead a custom elKbon,c 
musts synthesiser, Outline, numerous climeclimedeath deign 
and ten Mown you how to modrly them to chr.1 part. 
niter respmem. Many of the 0roa,te can be used as special 

.Heea twee, for wows and oat./ musical instruments. 

Approsemately 288 page., 5%0 89, ton. 
Cat. 100520 575.95 

OTHER BOOKS 
Gt No Detcdpººnmde Pages Pelt. 

BSO516 Saar cells te Photo ceb. % $6.95 

850518 CMOS cookbook 416 518.95 
850520 IC OP amp cookbook 480 522.95 

850522 555 buret source book 160 510 95 

850524 Denim of OP amp ten/etc. 224 515.95 

BS0532 °open of sew. been/w. exp. 240 515.95 

850538 Now to mad electronic cot du. 192 510 95 

850540 Modem Brea t ., of electronics 832 539.95 

850542 TV Mt te signed Mt system. 256 513 95 

850546 Modem ncordmg i.tmooues 360 510.95 

850546 73 dipole 6 longer.. Marmot 160 510 95 

850550 H.ndbook elem. wdes/f urmula, 208 517.95 

850558 IC toner cookbook 2813 515.95 

850558 Dibtel counter handbook 264 515.95 

850560 Cade TV 392 521.00 
13S0562 Sound system engineering 296 529 95 

850578 6502 software design 272 517.95 

050582 How to pro9./interfce 6800 416 534.95 

050586 60000: principles 6 prog,.n,ng 240 524 95 

880590 8000//3005 softw.m design 336 517 95 

B50596 Z.80 mOlo. des. prol.cb 208 52395 
850590 Micrpwnoterndowe en. 

software/hardware leterteaing 200 516.95 

850600 Mostly Sac- ,Po. for Apple 1I 160 517.95 

850602 %erns for badness appkcabo t 256 515.95 

B50606 Audio IC OP amp applrunom 208 514.95 

050608 Interl.cng 6 .oncic tau 
experiments 160 51195 

BS0614 Electronic telephone women 168 51095 

)ayear 
SEE OUR OTHER ADS IN 
THIS MAGAZINE FOR 
STORE ADDRESSES AND 
PHONE NUMBERS 

i 



GREAT NE PROD 
BALANCED MIC 
TRANSFORMER $ 18.95 

A true Mu -metal shielded unit for balanced 
applications. 
Primary - 200 - 600 ohm CT (Balanced) 
Secondary - 10 - 50K Unbalanced 
(Can be operated either way round) 
9mm bushing mount with flexible wire leads 
Frequency response 30 - 15kHz at mic level 

STAGGERING VALUE 
ONLY $18.95 

Cat MT4710 
We also have a 10K:10K line isolating trans- former (identical In appearance to above) at 

ONLY $17.95 
Cat MT4720 

SENNHEISER MUFFS 
S5.95 

PAIR 
Genuine factory made spare foam earpads for 
the famous HD -414. We now have plenty of 
stock. 
Cat AA2011 $5.95 pair 

HIGH SPEED LOGIC PROBE 

QT2210 
- DTL/TTL/HTL/CMOS/MOS compatiblell - Pulse memory - 10MHz input frequency (tested to 12MHz) t 50V Input overload 

$M 
- Complete with leads. ONLY 
IEC 320 240V APPLIANCE 
CONNECTOR 

Some day all mains equipment will be fitted 
with these) 
CHASSIS PLUG - Front or rear mount - Accepts RH, LH, or straight 

IEC 320 standard line skt - Simplifies 240V wiring - Quick connect/solder 
terminals 

Cat PP2302 ONLY $2.95 
LINE CORD/SOCKET -3 wire cord (A,N,E) - Moulded line socket - Strain relief grommet - other end unterminated 
Cat PS4302 $4.95 

4.95 

ÑEW 
HEAVY DUTY MAINS FILTER 

There are an enormous number of Desk- 
top micros now having problems with mains 
borne Interference. 
Our MS4002 filter has been invaluable 
where mains interference is only marginal 
problem. This unit (illustrated) costs only 
$14.50 and is supplied with full data. 
For much more serious problems, or when 
a free standing unit (not illustrated) is re- 
quired the MS4004 is ideal. It will pass 2 
amps (conservative) at 240V AC. This unit 
is a grey painted metal case that plugs into 
a standard mains socket On one end of the 
case is an unswitched 240V outlet Virtually 
the only thing that comes out of this 
socket is mains. All frequencies above 50 
Hz are very heavily attenuated. Ideal for 
problem areas. 
Cat MS4002 
Cat. MS4004 

28 PIN ZI F 
SOCKET 

$14.50 
$99.00 

JAYCAR'S DiRECT IMPORT PRICES 

It's hard to keep up with demand for the 
popular 24 pin zero insertion force socket 
however, we have had many requests for a 
28 pin version. 

24 PIN ZIF SOCKET 
Cat PI6522 $12.95 

28 PIN ZIF SOCKET, 
Cat. PI6523 $17.95 

FUEL FLOW 
SENSOR 

NEW 
LOW 

PRICE 

cola 

.10 

As used in the EA Fuel Consumption Meter. 
(Ref: EA March 1983) 
The original, accurate fuel flow meter. Delivers 
a TTL compatible pulse in linear proportion 
to fuel flow. Will measure flow of many low -viscosity liquids apart from fuel. 
Cat XC2020 S45.00 

NORMALLY $59.50 SAVE $14.50 

SPEEDO CABLE SENSOR 
BACK IN STOCK 

Amazing $29.50 

Great for precision electric speedos, car 
computers etc. Provides TTL compatible 
pulse directly proportional to speed of 

\vehicle. Simple fitting with instructions 
provided. 
Cat XC2025 $29.50 

9 VOLT BATTERY HOLDER/ 
CONNECTOR 

ONLY $295 

4 

The 216 cell 9V battery is a common source 
of power for many projects. The problem is, 
however that they are difficult to mount. 
You usually end up letting the battery bounce 
around the box tethered to its battery snap. 
This great unit (pictured) enables you to secure 
the 9V cell as well as connect to it Great for 
any portable equipment! 
Cat. PH9232 ONLY S2.95 

INSULATION DISPLACEMENT 
CONNECTORS & RIBBON CABLE 
I.D. Insulation displacement The quick and 
reliable way of making multiple connections 
to Computer peripheral connectors. Great for 
Disk Drives, Printers etc. Crimp them your- 
self and save a fortune. 
P16550 16 pin DIP header $1.99 
P16555 24 pin DIP header $2.50 
PI6560 PC edge connector 34 way $8.50 

(Suits 5%" Disk Drives) 
PI6575 25 pin Cannon 'D' male $8.95 
PI6576 25 pín Cannon 'D' female $8.95 
WM4502 16 way cable S1.50/metre 
WM4504 25 way (for DB25's & 24 way DIP 

52.50/metre 
WM4506 34 way for Disk Drives $3.45/m 

EXPERIMENTER DAR 
from 

=3.45 
VALUE! - 

Cat. PB8810 WBDN 100 holes 
Cat PB8812 WBTN 640 holes 
Cat PB8814 WB2N 840 holes 
Cat. PB8816 WB4N 1680 holes 
Cat PB8818 WB6N 2420 holes 

$3.45 
$10.95 
$16.95 
$29.50 
$45.00 



UCTS- LO 
MEAN YOU SAVE A BUNDLE!! 

minitune 
Following the spectacular success of the DP2010 Digital Multimeter kit, 
we now have an ENGINE ANALYSER KIT! 
But the spectacular thing is the price! It is ACTUALLY CHEAPER 
than the DPM-05 Display and Case!! 
The Minitune will measure voltage, resistance (down to a very low range), 
RPM and Dwell Angle. 
Cat. KJ7012 MINITUNE KIT $42.95 

TEST LEADS TO SUIT ONLY $2.95 

0 

N d 

1 11$ \e" _~ 
% .rf..Y , " y r` ~ti 

b b Oirr.r.. 
1 \I _- ` ti 0, Y i I , `` w 

.3lb' 1 -...,71 
,,.,1 %^_rFWr. .; i 
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FAR CHEAPER 
THAN DPM 
SEPARATELY 

SPec.I c.non 
Font non F S.D. R.,olution 
Yoluye Reel 20V 10.04 

200V 100.0V 
R.vslace 2000 

20,,) 100 
RPM 20001,u171 IO'um 
Dwell 90 0I 

Accor.cy 
OS'.Id.yn 
0 5'. 1 d.y.l 
0 5'. I Ow) 
0 5".. I d,y.l 

1' 3 mph. 2. 3 dwy. 

PRICES 
------ 

os 01.I. III PI 
l A w 11 1 1 1 

PCB MOUNT *nip 
SCREW 
TERMINALS 

25 FROM 

We now stock two (2) types of 4 way and 8 way. Great for the 
rugged connection of 240V or other heavy duty wiring to PCB's 
when solderless disconnection may be required at a later date. 

4 way Cat. HM3207 PRICE $1.25 
8 way Cat. HM3208 PRICE $1.95 

EXPERIMENTER'S 
MAGNET KIT NEW 

ONLY 

$495 
Magnets never cease to amaze - yet most of us know very little 
about them. 
With this in mind Jaycar has had a special "Magnet Kit" produced. 
The kit contains: 2 very powerful Ceramic magnets, flux concentra- 
tor, pole pieces and a short manual written by experts in magnetism. 
Magnet experiments are also shown as well as a technique to actually 
make your magnets stronger!! 
Cat.. KJ6512 

Delay 
LineONLY 

$449 
KIT 

Digital 

400ms VERSION 

The Digital Delay Line Is designed to produce a huge variety of elect- 
ronic effects. It works very well but the amazing thing is the low, low 
price! 
The effects depend on thetime 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 -through' i.e. 
there are no wire links or link -through pins. The whole of the memory 
whether for the basic 400ms machine or the fully expanded 1.6 second 
model all fits on the main board. 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 right now from Jaycar at only 
$449 - compare that with Inferior units that can cost over $2,00011 
Cat KJ6621 $449 

COMPLETE 

Fiaycar 

D RAL. 1:31.1.434yC3 
,), . . . aF.,.,n 

- .. 

* 

SYDNEY SHOWROOM ' 175 YORK ST RE 1 PHONE: (02) 264 6688 
TELEX: 72293 

'CARLINGFORD 
SHOW RDOM 

Cnr CA HL INGF ORD w PENN AN HILLS ROAD 
PHONE: (02) 872 4444 

IIMAIL ORDE RS Kr CORRESPONDENCE 
808 K 39 AY ARKS 1 SYDNEY 7000 
POST AND PACKING CHARGES 

II55- 59.99 15 1.501 510 - 524.99153.201 
525 549.99154.50) 550 - $99.99 (56.50) 
5100 or more I58 00) 

SHOP HOURS CARL INGFORD 
Mon Fn San 5.30pm: Sal 9an - 12pm: Thor* n,grl 8 301x., 
SHOP HOURS SYDNEY 
Mon F n 8.30am - 5.301m.: Sal - 8.30an - 17pn: Thum night 8.301.m 

$4.95 

WE DARE 
YOU TO 
COMPARE 
WITH 
DEARER 
UNITS!! 

IA I 

Mail Order By 

BAN KCARD 

Via Your Phon 



Communications NEWS 

History of the RAAF Wireless Reserve 
The RAAF Wireless Reserve was created about 1931 by 
Howard Love (then VK3BM), President of the WIA Victorian 
Division and the Air Board of the RAAF. 

It was realised that the radio 
amateurs of Australia represented 
a great potential of emergency 
communications to the RAAF in 
providing a group of trained 
signals operators. 

At the outbreak of the 1939/45 
war some 200 operators were 
called up for full-time active 
services from all states. 

The Air Force appointed Bob 
Cunningham VK3ML, with the 
rank of Pilot Officer, to command 
and organise this reserve. Bob 
now wishes to write a history of 
the RAAF Wireless Reserve. 

Unfortunately there are many 
missing gaps in the 1931-1939 
years where records of members 
and their activities are unavail- 
able. He would therefore be 
grateful if former members of the 
Reserve would provide him with 
known lists of members and any 
items of interesting activities 
worth recording in the proposed 
history. 

Please forward any such infor- 
mation to VK3ML at 384 
Glenferrie Road, Malvern Vic. 
3144. 

Traeger get Butternut 
Traeger Distributors (NSW) Pty Ltd has been appointed 
as sole Australian agents for Butternut Electronics Co 
of San Marcos, Texas USA. 

Butternut are the manu- built for clients' frequencies. 
facturers of the famous HSV-6 Further information can be 
vertical all band - no relays obtained from Traeger on amateur 
amateur antenna (featured in and commercial models in the 
CQ Feb. '82). Butternut range. 

In addition to their range of Traeger Distributors are better 
amateur antennas, Traeger will known as state agents and 
also be handling their 35 ft distributors for Tracker Corn - 
110.65 ml commercial antennas munications Pty Ltd, South 
to the basic HSV-6 design for Australia HF SSB products. 
base/in-field use. You can contact Traeger at 

These commercial antennas P.O. Box 348, Moree NSW 
will cover the frequency range of 2400. (067)52-1627. 
2-18 MHz and are specifically 

Vicom releases handheld transceivers 
Vicom has recently released a new series of handheld 
transceivers in UHF and VHF. This series of FM transceivers 
offers high quality, ease of operation and an economical 
price, Vicom claim. 

The transceivers, which have 
been approved by the Department 
of Communications, include an 
SEC -approved battery charger 
and feature rugged construction. 

They can be supplied to operate 
in a choice of bands and with a 
choice of output. For example, 
the UHF models cover the bands 
450-470 MHz and 470-500 MHz. 
One version has an output of one 
watt only. The other version has 
outputs of either one watt or three 
++atts, in the same unit. These 
are called the SU 101 series. 

The VHF models cover 148- 
174 MHz and provide a choice of 
output of either one watt or five 
watts in the same unit. These are 
called the SV 1000 series. 

Vicom provides a 12 month 
warranty on the transceivers. 
Full specifications and details of 
option are available from Vicom, 

57 City Rd, South Melbourne 
Vic. 3205. (03)62-6931. They 
have offices in Sydney, NSW and 
Lower Hutt, N.Z. 

Motorola offer 1 GH2 GaAs FETs 
Motorola, which has been 
sampling the industry with 
state-of-the-art UHF GaAs 
FETs, is going into full scale 
production and is prepared 
to deliver these in quantity. 

The new Motorola FETs offer 
1 GHz performance with a typical 
18 dB gain and 1.2 dB noise level. 
The devices represent the first 
US high -volume, lo++ -cost GaAs 
FETs to compete directly with 
parts that, until now, have been 
manufactured exclusively in 
Japan. 

Available from warehouse 

stock, according to Motorola, the 
transistors are being introduced 
under the part numbers MRF966 
for plastic packaged devices and 
MRF967 for ceramic package 
components. 

"We expect to compete aggres- 
sively with all competitors in this 
field - both in performance and 
in price," says Doug Fowler, 
Motorola product planner for RP' 
Products, "And we're working 
toward developing higher fre- 
quency GaAs FETs which we 
expect to introduce later this 
year." 

New WA antenna manufacturer 
The Western Antenna Company is pleased to announce the 
commencement of local manufacture at their Osborne Park, 
Perth, factory. 

A large range of frequency con- 
scious base station and directional 
antennas, specifically designed 
for operation in the West Aust- 
ralian environment, are now 
available direct from a genuine 
local producer. 

Employing the latest designs 
and up to date test equipment, 
Western Antenna has the cap- 
acity to manufacture antennae 
up to 1.5 GHz and welcomes the 
opportunity to satisfy any specific - 
requirements. 

With nearly twenty years com- 
bined experience in the field of 
radio communication Western 
Antenna oilers advice on all 
types of antenna applications, 
both mobile and base station. 

Also offered is an overnight 
service on all emergency require- 
ments, thus keeping system 
off -air time to a minimum. 

These services, together with 
the large range of stock mobile 
antennae, accessories, coaxial 
connectors. cable rmulticore and 
coaxial, and speakers enables 

Western Antenna to offer the 
complete service to the WA radio 
communication market. 

The company is ideated at 
Unit 2, 9 Collingwood St, 
Osborne Park WA 6017. (09) 
446-4448. 

New low -loss 
foam coax 
Kabelmetal of West Germany 
now have in production 
40 mm (15/a") low -loss foam 
dielectric coaxial cable. 

The distributors, Antenna 
Engineering Australia Pty Ltd, 
say this new cable is ideal for 
long runs at 2.5 GHz and below 
where pressurisation is not 
desirable. 

Attenuation per 100 m is 
quoted as: 1000 MHz 2.9 dB, 
1700 MHz 4.25 dB, and 1900 MHz 
4.6 dB. 

For further information contact 
Antenna Engineering Aust- 
ralia Pty Ltd, P.O. Box 191, 
Croydon Vic. 3136. (03)728- 
1777. 
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 KMOUNTING 

J 19 x 53 x 12" 

- $45.00 

,19x6 x10 
$39.95 

19 x 53 x 12. 

555.00 

19 x 75 x 12. 

$79.00 

19 x 10 x 12^ 

- 589.00_ 

- = 1 SERIES 5000 .C,......r.,.: - $55.00 

w 
ONLY 
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«MIRING 
IRON 
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ROD IRVING ELECTRONICS 
425 HIGH STRtET,NORTHCOTE 3070,MELB,VIC 

PUT ALL YOUR CABINET OF 16 
BITS 6 PIECES 
AWAY IN THESE 

INCREDIBLY 
CHEAP CABINET 
OF DRAWERS. 

mAs 

.i45 

MS 
.MS 

MS 
.w5 

+iwS 

.^S 

+..s 

+wS 

...5 

.i.s 

.NS 

SOLD RING 
STATION _ 

DIGITAL MULTIMETERS 

DRAWERS 

PANELMETERS 

55.50 

55.50 

55.50 

TRANSFORMERS 
2156 1-9 10-19 20+ 
2851 $7.95 $6.95 $5.95 
2155 $8.95 $3.00 $2.50 
6672 $5.90 $4.50 $3.90 

$7.90 $6.50 $6.00 

COMPONENT `ECIALS 
BF469 
BF470 
2114 
4116 
2703 
2716 
2732 

714,50 

S .90 
S .90 
51.95 

- 51.95 
- 54.50 

- 55.50 

- $9.50 
- 51.10 

BD 139 - .45o 

10 Poo $4.00 

BD 140 - .45C 

10 FOR 54.00 

4NH, xTAL 12.00 

BATTERY SNAPS A STEAL AT 10C EACH 

;AG FUSE HOLDER 50C 

2AG FUSE HOLDER 500 

1-9 10-99 100-999 1000 

IN4148 .060 .05c .040 .03 

1N4001 .060 .050 .05c .05 

144002 .06c .050 .05c .05 

104003 .06c .05c .05c .05c 

144004 .07c .06c .05c .04c 

144005 .09c .08c .07c .06 

144006 .100 .09c .080 .060 

IN4007 .I2c .090 .08c .07 

2.2 MF POLY 

4000 CAPS - .90c 

00547 100 For S 9.00 
BC558 100 For $10.00 

BC559 100 For 510.00 
00548 100 For S 9.00 

00.0 

PH (03)4898131 
JIFFY BOXES 

OBI 

UB2 

UB3 

UB5 

150 x 90 x 

196 X113 
130 x 68 x 

83 x 54 x 

50 - 51.80 
60 - 52.75 
41 - 51.50 
28 - 5 .90 

CONNECTORS 
DB 25 

0025P - PLUG - 

0025S - SOCKET - 

0025C - COVER - 

1-9 10 

53.90 

$4.90 
52.20 

HOOK UP 
WIRE 

47a roll 

53.50 
$4.50 

$1.80 

MULTI TESTERS 

j E , is' COMP z rh. COOLINGn 
FANS th 

18.90 

2á0v 4x 

TELEX -39897 
ROD CUTS PRICES ON 

CANNON 

3 PIN AUDIO PLUGS 

Line socket 
Panel plug 
Line plug 
Panel socket 

1-9 10up 
S3.70 $3.60 
$2.70 $2.50 
$2.60 $2.50 
$3.90 $3.80 

ALIGIMENT 
TOOL SET 

h 1' 1 

UNIVERSAL TEST 
LEAD KITS 

21 
YF 

GREAT NEW AUTO RANGING 

MULTIMETERS AS 

ADVERTISED RECENTLY 

ME -533 

CAPACITORS 
33000 
68000 
100000 

16V 

160 

1oV 

$21.70 
519.50 
519.50 

ME -531 

CAPAC..: VOLTAGE 
(oF) (DCV) 

2900 

6800 
10000 
10000 
15000 
22000 
22000 
27000 

400 

160 

254 

40V 

25V 

25V 
40V 

350 

$ 5.90 
S 5.75 
5 9.00 
$11.50 

$10.30 

$12.00 
$20.50 

521.70 

COMPUTERS OF THE DECADE 
Sorcerer Mk II - Dick Smith System 80 

?'Ask Rod fora price' ? 

RELAYS 

6 AMP CONTACTS PCB MOUNTING 

12V 

12V 

24V 
24V 

SP 

DP 

SP 

DP 

54.50 
55.50 
54.90 
55.90 

e the 

cheapest price on 

Philips speakers r 
I .1 Fleam4~Bav.card E113L1t13 
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MAIL ORDERS: P.O. BOX 235 NORTHCOTE, VIC. 3070 
Min. P&P $2.00. Mail Order Enquiries (03) 481 1436. 



 EPS 30M 
EPS 20M 

ALINCO ELECTRONICS 

Commercial DC 
Power Supplies 

o, 

` . 
,- 

EPS 200 - 
IDEAL FOR - Ham Shacks, Technical Schools, Universities, 

Research Laboratories, Repair Workshops, Assembly Lines, etc. 

°' .- , 

1- 
EPS 300 

Specifications EPS-200 EPS 20M 
(With Meter) 

EPS-300 EPS-30M 
(With Meter) 

Input Voltage 240V 50Hz 240V 50Hz 240Y 50Hz 240Y 50Hz 

Output Voltage 13.8 Volts OC ± 0.3V .10- 16 Volts OC 13.8 Volts DC ± 0.31 10- - 16 Yob DC 

Output Current 20 AMPS DC (MAX) 20 AMPS OC (MAX) 30 AMPS OC (MAXI 30 AMPS DC (MAX) 

Ripple Voltage 30mV P -P (Rated) 30m V PP (Rated) 30mV P -P (Rated) 30mV P -P (Rated) 

Automatic 
Protection 
Circuit @ 

20 AMPS 29 AMPS 30 Aú3PS 30 AMPS 

A R ©PTY LTD, 167 RODEN ST, WEST MELBOURNE 3003 
PHONE (03) 329 5433 TELEX AA 37753 

sunsc 
OEi1D) 

ONS IBMCK MSU 
li©©©©DI 24 E)DLFW 
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ORDER FORM 

I enclose $ for (tick appropriate box/es). All prices include postage. 
Send orders to: ETI, Federal Publishing, 140 Joynton Ave, Waterloo NSW 2017. 

Subscriptions 

Back issues 

$28.20 per year within Australia $ 

$39.00 overseas (surface mail) $ 

Airmail rates on application 

$2.50, available from November 1978. 

or photocopies $2.50 per article per issue 
Project No. Month Year $ 
Project No. Month Year $ 
Project No. Month Year $ 
Project No. Month Year $ 
Please attach a list it more than four required. 

nBinders No @$6.10 in NSW 

No @ $7.50 in other states 

NAME (Please print) 

ADDRESS 

Please debit my Bankcard 
American Express Card 

Name 

Number 

Expiry Date 
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SCANNERS' WORLD 
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WELCOME 
Welcome to 'Scanners' ,World'. If you're Interested in the 
exciting new hobby of scanning, then this column is for you. 

Got anything interesting to report? - then we'd like to hear from you. 
Heard any interesting DX (long distance reception)? Tell others about it - date, time, frequency, location, etc. Found a new and interesting 
channel? - other scanners would like to know. 

Importers/distributors/retailers - readers would like to know about your 
products. Everything the scanning enthusiast needs - from the scanners 
themselves to antennas, mod. kits, rotators, whatever. 

Send all information to: The Editor, 'Scanners' World', ETI Magazine, 
P.O. Box 21, Waterloo NSW 2017. 

New accessories for SX-200 scanner 
GFS Electronics recently announced the release of our new 
accessories to suit their JIL SX-200 Scanning receiver. 

The first, known as the Model 
CVR-1B Scanverter, allows the 
SX-200 to cover 216 to 380 MHz. 
It simply plugs in series with the 
external antenna lead and gives 
the SX-200 full frequency cover- 
age from 26 MHz to 514 MHz with 
no gaps except for the 88 to 
108 MHz FM Broadcast band. 

The range 216 to 380 MHz 
encompasses frequencies used by 
the Space Shuttle crew for direct 
communication to tracking 
stations. 

The Model CVR-2 Globscan 
shortwave converter turns the 
SX-200 into a broadcast and 
shortwave receiver. It provides 
coverage from 550 kHz to 26 MHz 
enabling the user to receive all 
normal broadcast stations as 
well as thousands of overseas 
signals from shortwave stations. 

Like the CVR-1B it simply 
plugs in series with the external 
antenna lead of the SX-200. 

Priced at $199 and $189 re- 
spectively the CVR-1B and 
CVR-2 turn the SX-200 into a 
full coverage programmable 
receiver from 550 kHz through to 
514 MHz with the exception of 88 
to 108 MHz. 

Also available, and designed 
to increase the JIL SX-200's 
facilities, are two user -assembled 
and installed kits. 

The A4 -AM kit allows the 
SX-200 to automatically select 
the AM mode whenever it receives 
an Airband or 27 MHz Marine/ 
CB frequency. The facility is also 
manually overideable so that the 
FM mode can be used in either of 
these bands, if required. 

The EXP-32 memory expander 
kit provides the SX-200 with an 
additional 16 memory channels. 
With this kit installed a total of 
32 memories are available and 
may be selected in two separate 
banks of 16 or the entire 32. 

Prices are $32 and $53 for the 
A4 -AM and EXP-32 respectively. 
For full details of all four products 
contact GFS Electronic 
Imports, 15 McKeon Road, 
Mitcham Vic. 3132. (03)873-3939. 

Mobile scanner by Kraco 

Low cost, 10 channel 
desk -top scanner from Dick Smith 
Dick Smith Electronics has released an inexpensive 
desk -top scanner. The Bearcat 150FB is a 10 channel 
crystal -less programmable scanner covering a large part 
of the UHF and VHF spectrum. 

The frequency ranges covered 
are: UHF from 406-490 MHz 
(includes the full amateur 
70 centimetre band) 66-98 MHz 
(includes Australian VHF low 
band allocation) 144-174 MHz 
(includes amateur two metre 
band and VHF high band). 

With the Bearcat 150FB you 
don't need crystals. You can 
program the frequencies into it 
and change them anytime and 
program different frequencies, as 
you prefer. 

Features include a smooth, 
touch -sensitive keyboard (no 
knobs and switches), 8 -digit 
fluorescént display to show the 

frequency programmed for each 
channel and special scan function 
and command confirmation. 

The receiver sensitivity is 
specified as 0.5 uV on VHF, 0.8 uV 
on UHF. It will scan the pro- 
grammed channels at 16 channels/ 
second and it has a two second 
selective delay. The unit is 
powered from 240 Vac and is sup- 
plied with a telescopic antenna. 
an external antenna socket is 
provided. 

The Bearcat 150FB is listed in 
Dick's catalogue as No. D-2800 
and costs only $275 from any 
Dick Smith Electronics store. 

The Kraco Pro 20 MKii scanner is different from most In that it 
is specifically designed to be mounted in a vehicle for mobile 
use. It operates on the vehicle 12 Vdc supply and is compact 
enough to be conveniently mounted in almost any vehicle. 
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While a telescopic antenna is 
supplied the receiver is fitted 
with a Motorola -type connector 
on the rear to accept the normal 
car -type antenna lead. 

The unit features a program- 
mable PLL-type double conversion 
FM receiver which covers both 
the VHF Hi and Lo bands, from 
70.010 MHz to 84.410 MHz and 
156.010 MHz to 170.410 MHz, in 

15 kHz steps. Any twenty fre- 
quencies of the 1920 frequencies 
within these ranges can be pro- 
grammed without the need to 
purchase even one crystal. 

The receiver is solid state for 
low battery consumption and 
uses one crystal filter and two 
ceramic filters to ensure excellent 
sensitivity and selectivity. Back- 
up batteries are included to 
provide memory 'keep alive' of 
the programmed frequencies even 
if the dc power is removed. 

Programming of the required 
frequencies is easy and can be 
performed simply 'in situ' by 

setting the programme switches 
according to the frequency 
selection chart supplied. 

Manual channel change and 
automatic scanning function as 
well as a channel bypass feature 
are standard equipment. A green 
LED display, which is more 
visible in bright sunlight, is used 
for channel number indication. 
Other features include adjustable 
squelch control and scanning 
delay function. 

Further details are available 
from Imark Pty Ltd, 167 Roden 
Street, West Melbourne Vic. 
3003. (03)329-5433. 
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SHOPAROUND 
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. 

ETI-163 Lab. supply 

Most of the information on parts 
and kit suppliers for this project 
was covered in last month's 
Shoparound, so well just re -iterate 
the kit suppliers: Altronics in 
Perth, Rod Irving in Melbourne 
and Dick Smith Electronics 
(stores in all states). Don't forget 
to try All Electronic Com- 
ponents in Melbourne while 
you're shopping around, too. 

Ferguson Transformers has 
advised us that they will be 
making a transformer suitable 
for this project, part No. PF4673. 
This, they advise, is constructed 
to the relevant clauses of Aust- 
ralian Standard 3126. It includes 
the 15 V/250 rnA auxilliary 
winding. Check with your local 
supplier(s) to see if it's in stock, or 
can be obtained. Recommended 
retail price is $39.90. 

ETU -1516 'Sure Start' 
ignition for 
model engines 

Most components for this project 
should be readily available from 
almost any electronic components 
supplier. If you're after a kit, 
try Rod Irving Electronics and 
All Electronic Components in 
Melbourne. 

If you're shopping around for 
individual components, then 

you'll find the FX2243 potcore is 
not a common item. However, 
Electronic Agencies in Sydney 
have indicated they'll be stocking 
it and you'll find Radio Despatch 
Service (also in Sydney) plus 
All Electronic Components in 
Melbourne keep this component 
in stock. Don't forget to ask for 
two cup cores and a bobbin. 

The potentiometers with slotted 
shafts were obtained from Dick 
Smiths but you can make your 
own by cutting a pot shaft very 
short and then cutting a slit 
across the shaft end with the 
hacksaw. 

You can obtain negatives or 
positives of the meter scale and 
pc board artwork from ETI Art- 
work Sales, as mentioned in the 
article. 

Ready-made printed circuit 
boards can be obtaned from any 
of the suppliers listed in Shop - 
around on page 80 of the May 
issue. 

ETI-688 Bipolar PROM 
programmer 

This useful little gadget should 
be found on the shelf of every 
digital enthusiast's workshop. 
Most of the components can be 
obtained off -the -shelf from almost 
any electronic components 
retailer. The exception would 
perhaps be the 16 -pin ZIF socket. 

DICK SM1TN 
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Look out Joh, here comes Dick Smith! Queensland 'country members' can now 
source their electronic requirements from stores in the country centres of Townsville 
and Toowoomba. 

Townsville, erstwhile capital of 'the deep north', now sports a fully equipped Dick 
Smith store at the corner of Ingham Rd and Cowley St (077)72-5722. "Store 
manager Syd McKitrick (pictured left) and his specially trained staff are looking 
forward to serving you". 

However, plenty of suppliers stock 
these. Try: Radio Despatch 
Service in Sydney; Data Parts 
in Shepparton, Victoria; Rod 
Irving Electronics, Magraths 
and Ellistronics in Melbourne, 
or Active Electronics (mail 
order only, 4 King St, Sandring- 
ham Vic.). 

Rod Irving Electronics has 
indicated they'll be carrying a kit 
for this project. Printed circuit 
artwork is obtainable through our 
artwork sales (see the article). 
Ready-made pc boards can be 
obtained from the suppliers listed 
on page 80 of last month's issue. 

ETI-153 Temp. probe 

Another of our popular add-on 
projects for your multimetér. 
Kits should be obtainable from 
Electronic Agencies in Sydney 
plus Rod Irving Electronics and 
All Electronic Components, 
both in Melbourne. 

If you're assembling the com- 
ponents yourself, not building a 
kit, then you'll have to do a bit 
of shopping around to find the 
AD590 temperature sensor IC. 
There are several versions (refer 
to the article). The device is made 
by Analog Devices, distributed 
here by Parameters Pty Ltd, 
who can be contacted at (02)439- 
3288 in Sydney or (03)580-7444 
in Melbourne. 

DICK SMITH 
LCCTAA.CS 

LTL- 

The LM336 precision voltage, 
reference made by National 
Semiconductor is stocked by 
Jaycar and Radio Despatch 
Service in Sydney. Also try Rod 
Irving Electronics and All 
Electronic Components in 
Melbourne. Note that there are 
several versions, the one used in 
this project is the 2.5 V type. We 
obtained ours from National Semi- 
conductor distributor, Semtech 
Pty Ltd, Suite 6/1 Johnston 
Lane, Lane Cove West NSW 
2066. (02)428-4111. 

Artwork for the pc board and 
front panel is obtainable from our 
Artwork Sales Dept., or ready- 
made pc boards and Scotchcals 
can be obtained from the suppliers 
listed on page 80 of last month's 
issue. 

Toowoomba, commercial and social hub of the Darling Downs area. also sports its 
own fully equipped Dick Smith store, too. It's located at the corner of Ruthven and 
Bowen Sts (076)38-4300. "Store manager Brian Marney (pictured right) and his 
specially trained staff are looking forward to serving you". 

If you picked up a Dick Smith catalogue from our April issue, now you know where to 
get those goodies. If you haven't a catalogue, drop in to your nearest store and get one. 
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Save time and trouble with mail order. Just fill I- 

out the coupon on page 120. 

electronics 
textbooks 
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ELECTRONICS - ITS EASY VOL. 1 S5.95 
Meters, resistance, capacitance and inductance, emitter 
followers, op amps, power supplies and electronic filters. ' 

ELECTRONICS - ITS EASY VOL. 1 

Same content in a hard -cover form. 

BASIC ELECTRICITY/ELECTRONICS VOL 4 

21504P S14.75 
Volume 4 covers construction, operation and usage of 
electronic test instruments. Included are analogue and 
digital multimeters, vacuum -tube voltmeters, oscilloscopes, 
tube and transistor testers, bridge instruments and signal 
generators. 

BASIC ELECTRICITY/ELECTRONICS VOL 5 

' 21505P 59.95 
The last volume in this series explains the principles of 
motors and generators. Devices covered include AC and 
DC motors and generators, three-phase systems and power 
converters. The final chapter covers servo control systems. 

ESSENTIAL THEORY FOR THE ELECTRONICS HOBBYIST 

$12.95 . 
t 

228B $4.32 
This book supplies the electronics hobbyist with the back- 
ground knowledge which will exactly suit their specific 
requirements. Minimum maths. 

ELECTRONICS - IT'S EASY VOL. 2 55.95 
Digital sub -systems counters and shift registers, A -D and 
D -A conversion, digital instruments and test equipment, 
computers, transmission links and oscilloscopes. 

ELECTRONICS - in EASY VOL. 2 512.95 
Same content in a hard -cover form. 

ELEMENTS OF ELECTRONICS 
This series is an introduction to modem electronics. All the 
maths is taught as the reader progresses. The course 
concentrates on the understanding of concepts central to 
electronics, rather than digressing over the whole field. 
The author anticipates where difficulties he and guides the 
reader through them. 

BOOK 1 

BP62 57.52 
All fundamental theory necessary to full understanding of 
simple electronic circuits and components. 

BOOK 2 

BP63 57.52 
Alternating current theory. 

BOOK 3 
BP64 $7.52 
Semiconductors technology leading to transistors and ICs. 

BOOK 4 

BP77 59.76 
MicroproCessing systems and Circuits. 

BOOK 5 
BP89 
Communications. 

59.76 

BASIC ELECTRICITY/ELECTRONICS VOL 1 

21501P 513.25 
First volume of five volume set provides thorough theoretical 
and practical background to the overall subject of electricity 
and electronics. 

BASIC ELECTRICITY/ELECTRONICS VOL 2 
21502P 514.95 
Volume 2 in this series builds on the basic information in 
Volume 1 by giving detailed information on AC and DC 
Circuits - covering series and parallel circuits, electro- 
magnetism, resistance. capacitors and inductance plus 
associated calculations. 

BASIC ELECTRICITY/ELECTRONICS VOL 3 
21503P 514.95 
This, the third volume in this series, introduces valves and 
transistors - from an introduction to vacuum tube through 
multi -element tubes. semiconductor devices. power 
supplies, amplifiers, oscillators, pulse circuits - to special 
semiconductor devices. j 

BEGINNER'S GUIDE TO DIGITAL ELECTRONICS 
BP61 S3.36 - 

Covers all essential areas including number systems, 
codes, constructional and sequential logic, analogue/ 
digital/analogue conversion. 

A MICROPROCESSOR PRIMER 
BP72 55.92 I 
Learning about microprocessors Is easy with this book, 
written in a style that Is easy to follow. The shortcomings of 
this basic machine are discussed and the reader is shown 
how these are overcome by changes to the instruction set. 
Relative addressing, index registers follow as logical 
progressions. 

reference 
and data handbooks 

AUDIO CYCLOPEDIA 
20675P $66.00 
A complete, in-depth look at the art of audio - from the 
basic principles of sound to solid-state and integrated 
circuits. Over 3000 entries and hundreds of illustrations 
and circuit diagrams cover acoustics, amplifiers, record- 
ing, reproduction, test equipment, audio measurements, 
and much more. 

REFERENCE DATA FOR RADIO ENGINEERS 
5 21218P 54.50 

The largest and most comprehensive collection of 
equations, graphs, tables, and other reference data 
needed in general radio engineering and design. Contains 
hundreds of charts, monographs, diagrams, curves, tables 
and illustrations. 

TUBE SUBSTITUTION HANDBOOK 
21746P 58.75 
Complete, accurate, up-to-date guide to direct substitutes 
for receiving and picture tubes. Contains over 6000 
receiving tube substitutes, over 4000 monochrome and 
colour picture tube substitutes, and 600 communications 
substitutes. Also includes pinouts for quick operational 
checks. 

. a 

CONTEMPORARY MATHEMATICS FOR ELECTRONICS 
70274P S29.75 
This book is split into three sections. Direct current maths 
introduces the student to the calculator, fractions and 
dimensional analysis. Alternating current maths covers 
pnasors, quadratics and HMS in both sine and digital 
waveforms. Active device maths introduces number 
systems and boolean. 

HANDBOOK OF RADIO, TV, INDUSTRIAL 8 
TRANSMITTING TUBE 8 VALVE EQUIVALENTS 
BP2 52.25 
Equivalents book for amateurs and servicemen. More than 
18 000 old and new valves from UK, USA, Europe, Japan 
et al. CV (military) listings with commercial equivalents 
included. 

RADIO AND ELECTRONIC COLOUR CODES 
AND DATA CHART 
BP7 $1.60 
This large wall chart covers all colour codes in use 
throughout the world. For all radio and electronic com- 
ponents made in UK, USA, Europe and Japan. 

THE CP/M HANDBOOK WITH MP/M 
88048A S19.95 
Shows you how to use CP/M (control program for 
microprocessors) and Its resources. No prior knowledge 
of computers is assumed. CP/M is available on nearly all 
computers using the 8080, 8085 or Z80 microprocessors. 

FIRST BOOK OF TRANSISTOR EQUIVALENTS 
AND SUBSTITUTES 
BP1 53.36 
This guide covers many thousands of transistors showing 
possible alternatives and equivalents. Covers transistors 
made in UK, Japan, USA, Germany, France, Europe, 
Hong Kong and includes types produced by more than 
120 different manufacturers. 

SECOND BOOK OF TRANSISTOR EQUIVALENTS 
AND SUBSTITUTES 
BP14 $5.92 
Interchangeability data covers semiconductors 
manufactured all over the world. Immediate equivalents 
are shown and possible substitutes are included. 

GIANT CHART - RADIO, ELECTRONICS, 
SEMI -CONDUCTORS 8 LOGIC SYMBOLS 
BP27 $1.92 
Identify those symbols at a glance. A must for beginners 
and advanced enthusiasts alike. Professionals can always 
hide it in their desks! 

RESISTOR SELECTION HANDBOOK 
BP28 52.24 
Shows how to combine two preferred values of resistor to 
obtain virtually any required value of resistance. Includes 
information about fixed resistors, standard ranges, colour 
codes and markings, power ratings and resistor calculations. 

ELECTRONIC CALCULATOR USERS' HANDBOOK 
8P33 55.12 
Presents formulae, data. methods of calculation, con- 
version factors, etc, for use with the simplest or most 
sophisticated calculators. Includes the way to calculate 
using only a simple four -function calculator: trigonometric 
functions, hyperbolic functions, logarithms, square roots 
and powers. 

AUSTRALIAN MICROCOMPUTER HANDBOOK 
72505 NOW S15.00 
Normally 525.00. A detailed buyer's guide to micro- 
computer systems and application packages in commercial, 
industrial, scientific, educational and home/hobby areas. 

TRANSISTOR SUBSTITUTION HANDBOOK 
21515P 58.75 
17th edition - Accurate transistor substitution in a matter 
of seconds with this replacement listing of over 19 000 
American and foreign bipolar transistors. 
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PRACTICAL ELECTRONIC CALCULATIONS 
8 FORMULAE 
BP53 $9.76 
For the practical person's workbench. Bridges gap 
between technical theory and cut-and-dried methods 
which work but leave the experimenter unfulfilled. There's 
a strong practical bias. Tedious and higher maths avoided 
where possible. 

INTERNATIONAL TRANSISTOR EQUIVALENTS GUIDE 
BP85 59.76 
Companion to BP1 and BP14 equivalents books, but con- 
tains'a huge amount of information on modem transistors 
produced by over 100 manufacturers. Wherever possible, 
equivalents are subdivided into European, American 
and Japanese types. Also shown are the material type, 
polarity, manufacturer and indication of use or application. 

HOW TO IDENTIFY UNMARKED ICS 
BP101 52.46 
This chart shows the reader how, with Just a test -meter, 
to go about recording the particular signature' of an 
unmarked IC which should enable the IC to be identified 
with reference to manufacturers or other data. 

electronics 
for beginners 

BEGINNERS HANDBOOK OF IC PROJECTS 
74286P 519.25 
The novice Is guided in mastering the fundamentals of 
building, troubleshooting and testing electronic projects. 
In addition to many elementary projects, more advanced 
ones are included concerning bipolar integrated circuits 
and medium and large-scale integrated circuits. 

HI-FI LOUDSPEAKER ENCLOSURES 
2058 53.36 
Data for building corner reflex, bass reflex, exponential 
horn, folded horn, tuned port, Klipschorn labyrinth, tuned 
column, loaded port and multi speaker panoramics. Clear 
dimensioned diagrams included. 

SOLID STATE NOVELTY PROJECTS 
219B 53.04 
A number of novelty projects using modem ICs and tran- 
sistors. Includes'Optomin' -a musical instrument played 
by reflecting a light beam with your hand, water warbler for 
pot plants, music tone generator, LEDs and ladders game, 
touch switch, electronic roulette wheel, etc. 

SOLID STATE SHORTWAVE RECEIVERS 
FOR BEGINNERS 
222B 54.32 
Design and construction of several solid-state shortwave 
receivers giving high level of performance yet utilising 
relatively few Inexpensive components. 

BEGINNERS' GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
227B $5.12 
Enables total beginners to tackle electronic projects. 
Includes component identification, tools, soldering, build- 
ing methods, cases, legends, etc, etc. Practical basic 
projects are included. 

ESSENTIAL THEORY FOR THE ELECTRONICS 
HOBBYIST 
228B 54.32 
This book supplies the electronics hobbyist with the back- 
ground knowledge which will exactly suit their specific 
requirements. Minimum maths. 

RADIO AND ELECTRONIC COLOUR CODES 
AND DATA CHART 
BP7 51.60 
This large wall chart covers all colour codes in use 
throughout the world. For all radio and electronic 
components made in UK, USA, Europe and Japan. 

FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS 
BP23 52.72 
Full constructional data, circuits, components lists for 
many practical projects including audio distortion meter, 
superFET receiver, guitar amp, metronome, etc. 

RESISTOR SELECTION HANDBOOK 
BP28 52.24 
Shows how to combine two preferred values of resistor 
to obtain virtually any required value of resistance. 
Includes information about fixed resistors, standard 
ranges, colour codes and markings, power ratings and 
resistor calculations. 

HOW TO BUILD YOUR OWN METAL AND 
TREASURE LOCATORS 
BP32 $5.92 
Electronic and practical details on the simple and 
inexpensive construction of heterodyne metal locators. 

M ELECTRONIC PROJECTS FOR BEGINNERS 
BP48 54.64 
This book gives the newcomer to electronics a wide range 
of easily built projects. Actual components and wiring 
layouts aid the beginner. Some of the projects may be built 
without using soldering techniques. 

POPULAR ELECTRONIC PROJECTS 
BP49 54.96 
A collection of the most popular types of circuits and 
projects to Interest most electronics constructors. The 
projects cover a wide range and are divided into four basic 
types: radio, audio, household and test equipment. 

BEGINNERS GUIDE TO DIGITAL ELECTRONICS 
BP61 53.36 
Covers all essential areas including number systems. 
codes, constructional and sequential logic, analogue/ 
digital/analogue conversion. 

ELECTRONIC GAMES 
BP69 55.92 
How to build many interesting electronic games using 
modem ICs. Covers both simple and complex circuits for 
beginner and advanced builder alike. 

RADIO CONTROL FOR BEGINNERS 
BP79 55.92 
How complete systems work with constructional details of 
solid state transmitters and receivers. Also included - 
antennas, field strength meter, crystal controlled superhet, 
electro -mechanical controls. Section dealing with 
licensing etc. not applicable to Australia. 

EASY ELECTRONICS -CRYSTAL SET CONSTRUCTION 
BP92 $6.56 
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 
inexpensive components and home wound coils. 

IC PROJECTS FOR BEGINNERS 
BP97 S6.56 
Especially written for the less experienced hobbyist, and 
offers a range of fairly simple projects based around 
a number of popular and inexpensive linear and digital 
ICs. Complete layout and point-to-point wiring diagrams 
included. 

ELECTRONICS- IT'S EASY VOL. 1 55.95 
Meters, resistance, capacitance and inductance, emitter 
followers, op amps, power supplies and electronic filters. 

ELECTRONICS - IT'S EASY VOL. 1 512.95 
Same content in a hard -cover forth. 

ELECTRONICS - IT'S EASY VOL. 2 55.95 
Digital sub -systems counters and shift registers, A -D and 
D -A conversion, digital instruments and test equipment, 
computers, transmission links and oscilloscopes. 

ELECTRONICS- IT'S EASY VOL. 2 512.95 
Same content In a hard -cover form. 

HOBBY ELECTRONICS PROJECT BOOK 54.95 
Fifty projects ranging from very simple ones for complete 
beginners to more elaborate ones for those with more 
expenence. There's a complete guide to soldering and 
instructions on how to make your own pc boards. 

HOW TO BUILD ELECTRONIC GAMES 53.95 
Alien invaders, electronic die, sound effects, two slot car 
controllers, electronic poker machine, the family ferry and 
lots more. 

HOW TO BUILD GOLD AND TREASURE 
DETECTORS 53.95 
Tells you how metal detectors work and how to construct 
the different types of detectors: discriminating, BFO, 
induction balance and a professional deep -seeking unit. 
How to build a geiger counter. 

constructional projects 
general 

DESIGN OF TRANSISTOR CIRCUITS, 
WITH EXPERIMENTS 
21626P S20.75 
A self -teaching course in transistor circuits - seven 
chapters explore the fundamentals of active semi- 
conductors and their operating principles and procedures. 
Experiments in design and semiconductor testing provide 
hands-on experience. 

( BUILD YOUR OWN HI-FI & AUDIO ACCESSORIES 
220B 53.04 
Essential for keen hi-fi and audio enthusiasts. Projects 
include stereo decoder, three -channel mixer, FET preamp 
for ceramic pick-ups, mic preamp with adj. bass, stereo 
dynamic noise limiter, loudspeaker protector, voice - 
operated relay, etc. 

28 TESTED TRANSISTOR PROJECTS 
221B 54.32 
Some circuits are new, others are familiar designs. 
Projects can be split and/or combined for specialised 
needs. 

50 CMOS PROJECTS 
224B 54.64 
Many interesting and useful projects - multivibrators, 
amplifiers and oscillators; trigger devices; special devices. 

MAJOR SOLID STATE AUDIO HI-FI PROJECTS 

BP29 $3.04 
Three projects for the more experienced constructor: 
12.5 W/ch stereo amplifier, eight input stereo/mono mixer 
and 4x14 W quadraphonic amplifier. Full constructional 
details provided. 

HOW TO BUILD YOUR OWN METAL AND 
TREASURE LOCATORS 
BP32 55.92 
Electronic and practical details on the simple and 
inexpensive construction of heterodyne metal locators. 

HOW TO MAKE WALKIE-TALKIES 
BP43 $5.12 
This treatise on low power transmitter -receivers (walkie- 
talkies) covers many aspects from licensing requirements 
and bands, through practical circuitry and construction to 
the various types of aerials that may be used. 

PROJECTS IN OPTO -ELECTRONICS 
BP45 $5.92 
Included are simple circuits using ordinary LEDs as well as 
more sophisticated designs such as infra red transmitters 
and detectors, modulated light transmission and also 
photographic projects etc. 

POPULAR ELECTRONIC PROJECTS 
BP49 54.96 
Includes a collection of the most popular types of circuits 
and projects which cover radio, audio, household projects 
and test equipment. 

SINGLE IC PROJECTS 
BP65 55.12 
Simple to build projects based on a single IC. A few 
projects use one or two transistors as well. A strip board 
ayout is given for each project plus special constructional 
and setting up info. Contents include low level audio 
circuits, audio power amps, timers. op -amps and 
miscellaneous circuits. 

ELECTRONIC GAMES 
BP69 $5.92 
A number of interesting electronic games protects using 
ICs for both the beginner and advanced enthusiast. 

ELECTRONIC HOUSEHOLD PROJECTS 
BP71 55.92 
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. 

REMOTE CONTROL PROJECTS 
BP73 56.56 
Covers radio, infra -red, visible light, ultrasonic controls. 
Full explanations are provided so that the reader can 
adapt the projects for domestic and industrial as well as 
model use. 

POWER SUPPLY PROJECTS 
BP76 55.92 
This book gives a number of power supply designs, 
including simple unstabilised fixed voltage regulated 
types and variable voltage stabiliseypes, d designs The designs 
are all low voltage types for semiconductor circuits. 

POPULAR ELECTRONIC CIRCUITS - BOOK 1 

BP80 56.56 
Yet more circuits from Mr. Penfold! Includes audio, radio, 
test gear, music projects, household protects and many 
more. An extremely useful book for all hobbyists, offenng 
remarkable value for the designs it contains. 

ELECTRONIC PROJECTS USING SOLAR CELLS 
BP82 $6.56 
Includes a number of projects that benefit from solar power 
and obviate the problems encountered with batteries, 
such as weight and bulk, frequency of replacement, and 
failure when batteries are exhausted. 

DIGITAL IC PROJECTS 
BP84 $6.56 
Companion to No. 225 Practical Introduction to Digital ICs 
and BP61 Beginners Guide to Digital Electronics. The 
protects included in this book range from simple to more 
advanced projects - some board layouts and wiring 
diagrams are included. 

AUDIO PROJECTS 
BP90 $6.56 
Covers a wide range of audio projects including pre- 
amplifers and mixers, power amplifiers, tone controls and 
matching etc. A number of board layouts and wiring 
diagrams are included. 
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ELECTRONIC TIMER PROJECTS 
BP93 56.56 
These may have a high degree of accuracy with quartz 
control or they may be quite simple designs, using only a 
few components. A number of specialist timer projects 
are car windscreen wiper delay unit, darkroom timer, 
metronome etc. 

ELECTRONIC PROJECTS FOR CARS AND BOATS 
BP94 56.56 
Fifteen fairly simple projects designed for use with 12 V 
electrical systems but in some cases can also be 
employed with 6 V and/or positive earth systems as well. 

MODEL RAILWAY PROJECTS 
BP95 $6.56 
Projects include such things as controllers, signals and 
sound effects units. Construction stripboard layouts are 
provided for each project. 

CB PROJECTS 
BP96 $6.56 
A number of useful designs include a speech processor, 
interference filters and a simple CB radio receiver. Strip - 
board layouts, wiring diagrams and notes on construction 
are provided. 

POPULAR ELECTRONICS CIRCUITS - BOOK 2 
8P98 57.52 
A companion for BP80, this book provides a wide range of 
designs for electronics enthusiasts who are capable of 
producing working projects from just a circuit diagram 
without the aid of detailed constructional Information. 

MINI -MATRIX BOARD PROJECTS 
BP99 $6.56 
This book provides a selection of 20 useful circuits which 
can ail be built on a mini -matrix board which is just 24 holes 
by 10 copper strips in size. Simple and easy for those with 
not much experience in electronics. 

MULTI -CIRCUIT BOARD PROJECTS 
BP103 56.56 
All circuits are based on one specially designed pc board. 
Recommended to the less experienced hobbyist. 

AERIAL PROJECTS 
BP105 $6.56 
Practical aerial designsincluding active, loop and ferrite 
which are relatively simple and inexpensive to build. The 
complex theory and mathematics of aerial design have 
been avoided. 

MODERN OP -AMP CIRCUITS 
BP106 56.56 
A collection of widely varying circuits and projects based 
on the op -amp ICs. 

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING 
BP110 56.56 
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. 

circuit techniques 
and design 

TTL COOKBOOK 
21035P 517.50 
A complete look at TTL logic circuits - what TTL is, how it 
works, and how to use ft Many kinds of practical TTL are 
included, such as digital counters, electronic stopwatches, 
digital voltmeters, etc. 

ACTIVE -FILTER COOKBOOK 
21168P 521.95 
Learn how to construct filters of all kinds - highpass, 
lowpass, bandpass. The book is easy to understand - no 
advanced maths or obscure theory is used. 

UNDERSTANDING IC OPERATIONAL AMPLIFIERS 
21511P S10.25 
Latest edition of this book covers theoretical and practical 
aspects of operational amplifiers and associated circuits. 
This edition includes material on BiFET and BiMOS and 
CMOS op -amps. 

CMOS COOKBOOK 
21398P $19.25 
This book explains CMOS technology and Its application 
to 'real world' circuitry. A mini -catalogue is included, which 
lists over 100 devices, giving their pinouts and application 
notes. 

IC TIMER COOKBOOK 
21416P S15.95 
Gives you a look at the hundreds of ways IC timers are 
used in electronic instrumentation. 

IC CONVERTER COOKBOOK 
21527P $20.75 
Written for the practising engineer, technician, hobbyist or 
student, this book will be an invaluable working guide to 
the understanding and use of IC analogue/digital and 
digital/analogue converters. 

DESIGN OF OP -AMP CIRCUITS, WITH EXPERIMENTS 
21537P r $16.50 
The design of the fundamental circuits that are the basic 
building blocks of more sophisticated systems. A series of 
35 experiments illustrates the design and operation of 
linear amps, differentiators and Integrators, voltage and 
current converters, active filters, and lots more. 

555 TIMER APPLICATIONS SOURCE BOOK, 
WITH EXPERIMENTS 
21538P $11.25 
This book describes the construction of the 555 timer and 
gives numerous practical examples of its applications in all 
areas of electrical and computer engineering, including 17 
simple experiments. 

DESIGN OF ACTIVE FILTERS WITH EXPERIMENTS 
21539P $15.95 
Introduction to the theory, implementation and design of 
active filters using the 741 op -amp. 

Z80 MICROCOMPUTER DESIGN PROJECTS 
21682P $20.75 
This book provides a complete look at the internal 
architecture of the 280, the heart of many microcomputers, 
and even shows how to build a microcomputer, the EX80, 
using this powerful chip. 

DESIGN OF PHASE -LOCKED LOOP CIRCUITS, 
WITH EXPERIMENTS 
21545P $15.95 
An excellent introduction to the theory, design and 
implementation of phase -locked loop circuits using 
various TTL and CMOS devices. Includes manufacturers' 
data sheets and describes the use of breadboarding aids 
In the wide range of laboratory -type experiments. 

AUDIO IC OP -AMP APPLICATIONS 
21558P $13.25 
This book discusses IC op -amps and their application in 
audio systems, and describes the numerous advantages 
of using op -amps, including small spatial needs, low 
power consumption, reliable performance and low cost. 
Assumes a basic understanding of op -amp theory. 

UNDERSTANDING CMOS INTEGRATED CIRCUITS 
21598P $9.95 
This book tells you what CMOS ICs are, how they work, 
and how they can be used in electronic circuit designs. 
Many practical circuits, complete with parts values, 
are Included. 

DESIGN OF TRANSISTOR CIRCUITS 
WITH EXPERIMENTS 
21626P $20.75 
A self -teaching course to provide the background and 
explanations necessary to teach the reader the art of 
designing transistor circuits. 

GUIDE TO CMOS BASICS, CIRCUITS, 
AND EXPERIMENTS 
21654P 514.95 
If you are already familiar with TTL devices and are ready 
to examine the benefits of CMOS, this book is your 
complete source. It tells you what CMOS devices are, their 
Characteristics and design rules. 22 experiments demon- 
strate the concepts discussed 

PRACTICAL TRANSFORMER DESIGN HANDBOOK 
21657P $35.50 
An easy to understand, illustration -filled guide to 
designing and constructing transformers. Reviews the 
fundamentals of electricity, magnetism and algebra needed 
to understand transformer theory, and covers general 
design considerations, transformer types, power losses WI and transformer use in converters and inverters. 

DESIGN OF VMOS CIRCUITS, WITH EXPERIMENTS 
21686P $17.50 
The authors look at the technology which makes dramatic 
advancements possible with VMOS, and show how these 
components can easily and effectively be integrated into 
common circuit designs to enhance their responses. 

IC OP -AMP COOKBOOK 
21695P $23.75 
Basic op -amp theory in detail, with 200 practical, illustrated 
circuit applications: JFET and MOSFET units are featured, 
plus manufacturers' data sheets and company addresses. 

EXPERIMENTS IN ARTIFICIAL INTELUGENCE 
FOR SMALL COMPUTERS 
21785P 513.25 
Artificial intelligence is the capability of a device to perform 
functions normally associated with human intelligence. 
With this book, a small computer with extended BASIC 
and some knowledge of BASIC language, you can 

I conduct interesting and exciting experiments in artificial 
intelligence. 

PRACTICAL SOLID-STATE CIRCUIT DESIGN 
21787P $14.95 

j An introductory course in practical solid-state circuit 
design for the experimenter, designer or technician who is 
interested in constructing tailor-made circuits. 

SCRS AND RELATED THYRISTOR DEVICES 
21806P 519.25 
Written for experimenters, technicians and engineers, this 

g book is a practical and comprehensive guide to theory, 
operation, specifications and applications of silicon - 
controlled rectifiers (SCRs) and related thyristor devices. 

REGULATED POWER SUPPLIES 
21808P 529.75 
Comprehensive discussion of the Internal architecture ' and operation of the latest solid-state regulators. Explains 

.11 when regulated supplies are needed and how to incor- 
porate them in your projects, and discusses modem 
Circuitry including linear and switching circuits and 
late ICs. 

ANALOG INSTRUMENTATION FUNDAMENTALS 
21835P 529.75 
Numerous practical, hands-on lab experiments and 
solved problems are included, plus discussions of move- 
ments, dc ammeters, voltmeters, ohmmeters, bridges, 
filters and attenuators. No calculus Is required. 

RF CIRCUIT DESIGN 
21868P 533.95 
A practical approach to the design of RF amplifiers, 
impedance -matching networks and filters, Uses a minimum 
of complex maths. 

SOLAR CELLS 
22270P 537.95 
In-depth description of the basic operating principles and 
design of solar cells. It also covers the techniques 
currently used to produce solar cells and reviews system 
applications. 

ELECTRONIC DESIGN WITH OFF -THE -SHELF ICS 
50274P 514.70 
It contains virtually all the information you need to design 
and build electronic circuits, systems and subsystems with 
readily available ICs. Shows how to interface them into 
highly complex systems. 

MODERN FILTER DESIGN 
94663P 549.95 
This book details the advances in active RC filters, both 
from a practical standpoint and from a state-of-the-art 
point of view. It is the first book that gives detailed analysis 
and design procedures for switched capacitor filters 

50 PROJECTS USING CA3130 ICS 
223B S4.32 
The CA3130 is an advanced operational amplifier capable 
of higher performance than many others: circuits often 
need fewer ancillary components. Audio projects. RF 
projects. Test equipment. Household projects. Misc. 
projects. 

PRACTICAL INTRO TO DIGITAL ICS 
2258 $4.32 
Introduction to digital ICs (mainly TTL 7400). Besides 
simple projects, Includes logic test set to identify and test 
digital ICs. Also includes digital counter -timer. 

50 CIRCUITS USING GERMANIUM, SILICON 
AND ZENER DIODES 
BP36 53.36 
50 interesting and useful circuits and applications using 
the germanium and silicon signal diodes, silicon rectifier 
diodes and zener diodes etc. 
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50 PROJECTS USING RELAYS, SCRS AND TRIACS 

BP37 55.92 
Practical working circuits using silicon controlled rectifiers, 
relays and bi-directional triodes. With a minimum of 

difficulty you can use them in motor control, dimming and 
heating control, timing and light sensitive circuits, warning 

devices and many others. 

50 FET PROJECTS 
BP39 55.92 
Projects include amplifiers and converters, test equipment, 
tuners, receivers and receiver aids, mixers and tone 
controls etc etc. The FET used is not critical. This book is 

of interest and value to SW listeners, radio amateurs, hi-fi 
enthusiasts and general experimenters. 

50 SIMPLE LED CIRCUITS 
BP42 53.36 
50 interesting and useful circuits and applications using 
the LED. Also includes Circuits for the 707 Common Anode 
Display for the beginner and advanced enthusiast. 

IC555 PROJECTS 
BP44 56.56 
One wonders how life went on before the 5551 Included 
are basic and general circuits, motor car and model 
railway circuits, alarms and noise makers plus section on 
subsequent 556, 558 and 559s. 

PROJECTS IN OPTO -ELECTRONICS 
BP45 S5.92 
Included are simple circuits using ordinary LEDs as well as 
more sophisticated designs such as infra -red transmitters 
and detectors, modulated light transmission and also 
photographic projects etc. 

LM 3900 IC PROJECTS 
BP50 $4.64 
Unlike conventional op -amps, the LM 3900 can be used 
for all the usual applications as well as many new ones. 
It's one of the most versatile, freely obtainable and 
inexpensive devices around. This book provides the 
groundwork for simple and advanced uses - it's much 
more than a collection of projects. Very thoroughly 
recommended. 

50 CIRCUITS USING 7400 SERIES ICS 
BP58 $5.12 
50 interesting and useful circuits and applications using 
these Inexpensive and versatile devices. 

50 CMOS IC PROJECTS 
224B $4.64 
Projects include multivibrators, amplifiers and oscillators, 
trigger devices and other special devices. 

SECOND BOOK OF CMOS IC PROJECTS 
BP59 55.12 
Leading on from book number 224 '50 CMOS IC 
PROJECTS', this second book provides a further 
selection of useful circuits mainly of a fairly simple nature. 
Contents have been selected to ensure minimum overlap 
between the two books. 

COUNTER DRIVER AND NUMERAL DISPLAY PROJECTS 

BP67 55.92 
Well-known author F.G. Bayer features applications and 
projects using various types of numerical displays, 
popular counter and driver ICs, etc. 

VMOS PROJECTS 
BP83 56.56 
Though pnmarily concerned with VMOS power FETs and 
their applications, power MOSFETs are dealt with too, in a 

chapter on audio circuits. Projects Include audio circuits, 
sound generator circuits, do control circuits and signal 
Circuits. 

DIGITAL IC PROJECTS 
BP84 $6.56 
Helps the reader to develop a knowledge of the workings 
of digital circuits. Board layouts and wiring diagrams are 
included. 

HOW TO USE OP -AMPS 
BP88 57.52 
Design notes and applications on many topics including 
basic theory, amplifiers, power supplies, audio circuits, 
oscillators, filters, computers and control engineering. It's 
written around the 741 IC but includes design notes for 
most of the common op -amps. 

ELECTRONIC TIMER PROJECTS 
BP93 S6.56 
These may have a high degree of accuracy with quartz 
control or they may be quite simple designs, using only a 
few components. A number of specialist timer projects are 
car windscreen wiper delay unit, darkroom timer, 
metronome etc. 

rnsl ETI CIRCUITS BOOKS 1/2/3 52.95 ea 

Many of these circuits have been published in the 'Ideas 
for Experimenters' section in ETI. 

ETI CIRCUIT TECHNIQUES VOLS 1/2 $4.75 ea 

The how, what, which, where, why and how much anthology 

of electronic components, circuits and techniques. 

ETI CIRCUIT TECHNIQUES VOL 3 54.95 

test equipment 
and fault finding 

AUTOMOTIVE TUNE-UP AND EMISSION 
CONTROL SERVICE 
21712P $20.75 
Car owners who wish to save money and maintain their 
cars at peak performance will learn from this book how to 
adjust, repair and maintain the systems that ensure best 
operation. 

TROUBLESHOOTING WITH THE OSCILLOSCOPE 

21738P S15.95 
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 TV 
receiver troubleshooting. 

MICROCOMPUTER DESIGN AND TROUBLESHOOTING 
21819P 526.75 
Tells you how to design microcomputer systems and 
make them work without an expensive commercial 
development system or the need for costly test instrumenta- 
tion. The author also provides a complete description of 
two popular microprocessors -the 8085 and the 6502. 

PRACTICAL REPAIR AND RENOVATION 
OF COLOUR TVS 
BP34 54.32 
This book shows how to obtain a working colour TV for 
very little outlay by repairing and renovating a set that has 
been 'written off by a dealer. Includes practical details of 
how to construct your own CRT tester/rejuvenator and 
cross hatch generator. 

TRANSISTOR RADIO FAULT-FINDING CHART 
BP70 51.92 
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 in 
sequence until the fault is cleared. 

ELECTRONIC TEST EQUIPMENT CONSTRUCTION 
BP75 55.92 
Describes construction of wide range of test gear Including 
FET amplified voltmeter, resistance budge, field strength 
indicator, heterodyne frequency meter etc. 

POWER SUPPLY PROJECTS 
BP76 55.92 
Includes simple unstabilised types, fixed voltage regulator 

_' , ' types and variable voltage stabilised designs. The designs 
are all low voltage types for semiconductor circuits. 

HOW TO GET YOUR ELECTRONIC PROJECTS WORKING 

BP110 $6.56 
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. 

USE OF THE OSCILLOSCOPE 
39389P $27.95 
Programmed instruction course for use In a basic electrical 
engineering laboratory course. Author assumes basic 
knowledge of DC and AC circuits but none of oscilloscopes. 
This is an essentially practical course - thoroughly 
recommended. 

TEST GEAR - METERING AND POWER SUPPLY 
PROJECTS $3.00 
Includes many types of meters, audio noise and signal 
generators, simple CMOS tester, oscilloscope calibrator 
etc. 

TEST GEAR - VOL. 2 53.95 
Projects include audio oscillator, transistor tester, true 
RMS voltmeter, RF signal generator, versatile logic test 
probe, microwave oven leak detector etc. 

ELECTRONIC PROJECTS FOR YOUNG 
SCIENTISTS 53.95 
PH meter, geiger counter, helium -neon laser, sound level 
meter, solar cells, negative ion generator and much more. 

electronic 
music/audio/video 

CHEAP VIDEO COOKBOOK 
21524P S11.75 
Complete discussion of a new, low-cost way to get words, 
pictures and opcode out of your computer and onto any 
ordinary TV screen, using a seven -IC easy -to -build circuit 
which you can build for less than 520. 

AN INTRODUCTION TO VIDEO 
BP100 56.56 
This book is written in layman's language and is for 
anyone who is thinking about buying or renting or who has 
lust bought or rented a video recorder and wants to get the 
best out of the machine. 

MOBILE DISCO HANDBOOK 
BP47 $4.64 
Most people who start mobile discos know little about 
equipment or what to buy. This book assumes no pre- 
liminary knowledge and gives enough info to enable you to 
have a reasonable understanding of disco gear. 

AUDIO CYCLOPEDIA 
20675P 566.00 
A complete in-depth look at the art of audio - from the 
basic principles of sound to solid-state and integrated 
circuits. Over 3000 entries and hundreds of illustrations 
and circuit diagrams cover acoustics, amplifiers, record- 
ing, reproduction, lest equipment, audio measurements, 
and much more. 

ELECTRONIC MUSIC CIRCUITS 
21833P 524.95 
How t0 build a custom electronic music synthesiser, 
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. 

INTRODUCTION TO ELECTRO -ACOUSTIC MUSIC 
81515P $15.95 
This book assumes no previous technical knowledge. It 

discusses the relationship between the technology and 
the composition of electro- acoustic music. 

MODERN RECORDING TECHNIQUES 
21037P 519.25 
Explains the equipment controls and techniques found in a 

modem recording studio and how to use them creatively 
and correctly to produce a desired result. Numerous 
photographs, diagrams and charts. 

SOUND SYSTEM ENGINEERING 
21156P 532.50 
Dealing with audio systems as a whole, it rkludes 
installing and equalising the sound system and interfacing 
the electrical and acoustic systems. Instrumentation, the 
acoustic environment and designing for acoustic gain are 
covered. 

TUBE SUBSTITUTION HANDBOOK 
21746P S8.75 
Complete, accurate, up-to-date guide to direct substitutes 
for receiving and picture tubes. Contains over 6000 
receiving tube substitutes, over 4000 monochrome and 
colour picture tube substitutes, and 600 communications 
substitutes. Also includes pinouts for quick operational 
checks. 

HOW TO BUILD SPEAKER ENCLOSURES 
20520P $8.75 
A practical guide to the whys' and 'bows' of constructing 
high -quality top -performance loudspeaker enclosures. 

ACTIVE -FILTER COOKBOOK 
21168P 521.95 
Learn how to construct filters of all kinds - highpass, 
lowpass, bandpass. The book is easy to understand - no 
advanced maths or obscure theory is used. 

DESIGN OF ACTIVE FILTERS WITH EXPERIMENTS 
21539P S15.95 
Introduction to the theory, implementation and design of 
active filters using the 741 op -amp. 

AUDIO IC OP -AMP APPLICATIONS 
21558P 513.25 
This book discusses IC op -amps and their application in 
audio systems, and describes the numerous advantages 
of using op -amps, including small spatial needs, low 
power consumption, reliable performance and low cost. 
Assumes a basic understanding of op -amp theory. 

VIDEO TAPE RECORDERS 
21521P 517.50 
In this completely revised second edition, the author tells 
in simple language how helical VTR5 work and how to 
operate and service them. Includes numerous examples 
of circuits and mechanical systems. 
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ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING 
BP51 55.92 
Shows how electronic music can be made at home with 
the simplest and most Inexpensive of equipment. 
Describes how the sounds are generated and how these 
may be recorded to build up the final composition. 

PRACTICAL CONSTRUCTION OR PREAMPS, 
TONE CONTROLS, FILTERS, ATTENUATORS 
BP60 54.96 
This book shows the enthusiast how to construct a variety 
of magnetic tape recording, microphone and disc pre- 
amplifiers, and also a number of tone control circuits, 
rumble and scratch filters, attenuators and pads. 

ELECTRONIC SYNTHESISER PROJECTS 
BP81 55.92 
For the electronic music enthusiast, an invaluable 
reference. This book is full of circuits and information on 
how to build analogue delay lines, sequencers, VCOs, 
envelope shapers, etc. etc. The author takes a clear and 
logical approach to the subject that should enable the 
average enthusiast to understand and build up what 
appears to be a quite complex instrument. 

AUDIO PROJECTS 
BP90 56.56 
Covers a wide range of audio protects Including 
preamplifiers and mixers, power amplifiers, tone controls 
and matching etc. A number of board layouts and wiring 
diagrams are included. 

ELECTRONIC MUSIC PROJECTS 
BP74 S5.92 
Provides constructors with practical circuits for the less 
complex music equipment including fuzz box, waa-waa 
pedal sustain unit, reverb and phaser, tremolo generator 
etc. text covers guitar effects, general effects, sound 
generators, accessories. 

SONICS 1982 YEARBOOK 55.35 
An interview with Kraftwerk, how to cope with recording, 
lighting, rock acoustics, guitars, equipment reviews and 
more. 

SONICS MAGAZINE 52.35 ea 
The Australian music magazine dedicated to the art and 
craft of sound. Published April, July, October, Yearbook in 
December. 515 for one year subscription. Please indicate 
starting Issue. 

computers 
for beginners 

COBOL FOR BEGINNERS 
39378P 521.95 
It is a solid text fór introductory programming courses in 
Cobol, using a format that Is easy to understand, yet 
comprehensive enough to make supplementary readings 
unnecessary. 

THE PET PERSONAL COMPUTER FOR BEGINNERS 
61827P 520.95 
This handy guide is written for use with all varieties of PET 
computer, from the original 2001 to the new 8032 Super 
PET. It Is suited to novices with no practical experience 
and provides advice and practical examples. 

BIG THINGS FROM LITTLE COMPUTERS 
77859P 519.25 
A laypersons guide to personal computing with all the 
basic information and lots of examples of how personal 
computers can be used. 

BEGINNER'S GUIDE TO DIGITAL ELECTRONICS 
BP61 S3.36 
Covers all essential areas including number systems, 
codes, constructional and sequential logic, analogue/ 
digital/analogue conversion. 

BEGINNER'S GUIDE TO MICROPROCESSORS 
8 COMPUTING 
BP66 S5.92 
Introduction to basic theory and concepts of binary 
arithmetic, microprocessor operation and machine 
language programming. Only prior knowledege assumed 
is very basic arithmetic and an understanding of indices. 

A MICROPROCESSOR PRIMER 
BP72 S5.92 
Learning about microprocessors is easy with this book, 
written In a style that is easy to follow. The shortcomings of 
this basic machine are discussed and the reader is shown 
how these are overcome by changes to the Instruction set. 
Relative addressing, index registers follow as logical 
progressions. 

AN INTRO TO BASIC PROGRAMMING TECHNIQUES 
BP86 56.56 
Ideal for beginners seeking to understand and program in 
BASIC. Book includes program library for biorhythms, 
graphing Y against X, standard deviations, regressions, 
generating musical note sequences, and a card game. 

BEGINNING BASIC 
39806A 519.95 
Intended for beginners with no computing experience, one 
should be able to Intelligently program in BASIC in a short 
time. 

BEGINNING FORTRAN 
46011A 519.95 
Starts with simple elementary examples and proceeds to 
intermediate level programs. Also includes references, 
tutorials, flow charts, deck set-ups and matrix algebra. 

UNDERSTANDING COMPUTERS 
39815A S17:95 
This book describes how computers work. For people who 
use small Computers, it starts with the most elementary 
gates and works up to the complete computer. Gives an 
understanding of languages and how they operate in the 
computer. 

NAILING JELLY TO A TREE 
39842A 524.95 
This guide to software teaches you about machine 
language, assembly language programming and BASIC. 
The emphasis is not on learning to write programs but on 
learning to use the thousands of available programs that 
have already been written. 

PEANUT BUTTER AND JELLY GUIDE TO COMPUTERS 
39813A $14.95 
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 
88076A 517.95 
Written for the non -technical reader, this book tells about 
the concepts common to all word processing systems, 
then analyses all features In detall. 

YOUR FIRST COMPUTER 
88045A 512.50 
An easy -to -understand beginner's book to small 
computers. Understanding them, buying them and using 
them for personal and business applications. 

FROM CHIPS TO SYSTEMS: AN INTRODUCTION 
TO MICROPROCESSORS 
88063A 519.95 
Explains exactly what a microcomputer system is and how 
it works. Introduces fundamental concepts and covers all 
aspects of microprocessors and related components: 
internal operation, memories, Interfacing and system 
development etc. 

COMPUTERS FOR EVERYBODY 
39849A S8.95 
In this easy -to -understand book It is explained how a 
computer can be used at home, in the office or at school. 
Includes a consumer's guide to computer equipment that 
will help the reader decide what to buy and who to buy 
it from. 

computers 
hardware & techniques 

IAPX 88 BOOK 
93016P 520.25 
This book from Intel itself describes the unique Intel 8088 
microprocessor in total detail. Absolutely invaluable for all 
involved with the 8088. 

I I 

USING THE 6800 MICROPROCESSOR 
21512P $13.25 
This will guide the reader through the conception, 
configuration, writing and running of a variety of programs 
that demonstrate practical use of a 6800 system. 

Z80 MICROCOMPUTER DESIGN PROJECTS 
21682P $20.75 
This book provides 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 VOL. 1 

21877P 514.75 
Presents basic microprocessor concepts in simple 
language for beginners and teaches you to construct a 
useful microcontroller system. Offers 30 demo circuits 
which take you through assembly, operation and pro- 
gramming of a microcontroller. 

INTERFACE PROJECTS FOR THE APPLE II 
69387P S15.95 
A series of Interface projects that are easily built and 
enable the user to realise the computer's potential through 
project construction. Projects are primarily hardware - 
orientated, with some software supporting the hardware. 

PET INTERFACING 
21795P 525.25 
Demonstrates how to build numerous interfacing devices 
for PET hardware. BASIC language programs are used 
throughout, and the book includes a discussion of the 
microprocessor's internal architecture and general 
hardware/software interfacing. 

6809 MICROCOMPUTER PROGRAMMING AND 
INTERFACING, WITH EXPERIMENTS 
21798P 521.95 
Gives a solid understanding of how to program and 
interface the high-performance 6809 microprocessor. The 
author completely explores internal structure, addressing 
modes, data movement instructions, registers, arithmetic 
logic and test instructions for the 6809. 

Z80 MICROCOMPUTER HANDBOOK 
21500P 517.50 
This thorough handbook covers hardware, software and 
microcomputers built around the Z80. 

THE S100 AND OTHER MICRO BUSES 
21810P $13.25 
The key to successful computer expansion is a complete, 
understanding of the bus system, through which the 
computer communicates with peripherals. This book will 
give you that understanding. 

MICROCOMPUTER DESIGN AND TROUBLESHOOTING 
21819P $26.75 
Tells you how to design microcomputer systems and 
make them work without an expensive commercial 
development system or the need for costly test instru- 
mentation. The author also provides a complete descnption 
of two popular microprocessors- the 8085 and the 6502. 

DON LANCASTER'S MICRO COOKBOOK, VOLUME 1 

21828P 520.75 
This 'cookbook' starts with the very fundamentals of 
microprocessors and microcomputers and takes you 
through number systems, codes, memory, etc, until you 
can work Intelligently with micros. ' 

MICROPROCESSOR CIRCUITS VOL. 1 

21877P $14.75 
Presents basic microprocessor concepts in straight- 
forward language for beginners. Teaches you to construct 
a useful microcontroller system through progressive 
demonstration circuits. 

8080 MICROCOMPUTER EXPERIMENTS 
39808A 529.50 
This 'hands on' book includes 105 experiments presenting 
programs and diagrams as required for clarification. 

A STEP-BY-STEP INTRODUCTION TO 
8080 MICROPROCESSOR SYSTEMS 
39804A 516.95 
Doesn't require any electronics or computer background. 
This book describes the 8080 architecture and instruction 
set through simple examples. Some basic software is 
introduced. 

DIGITAL CIRCUITS WITH MICROPROCESSOR 
APPLICATIONS 
46032A S39.50 
An introductory text, this book provides readers with the 
basic ideas and tools needed to analyse and design digital 
circuits and computer systems. Discusses micro- 
processor computer organisation, machine language 
number systems and gate circuits. 

MICROPROCESSOR INTERFACING TECHNIQUES 
88029A 524.95 
Teaches you how to interconnect a complete micro- 
processor system and interface it to the usual peripherals. 
The hardware and software skills needed to effectively 
interface peripheral devices are covered along with 
various buss standards and A/D conversion. 
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PRACTICAL INTRO TO DIGITAL ICS r. 1 THE 68000: PRINCIPLES AND PROGRAMMING 

2258 54.32 21853P 519.95 

Introduction to digital ICs (mainly TTL 7400). Besides An easy -to -read, systematic approach to the 68000 

simple projects, includes logic test set to identity and test advanced 16 -bit microprocessor. The book guides you 

digital ICs. Also Includes digital counter -timer. through the complex architecture, Instruction set, pinouts 
and interfacing techniques. Written for design engineers, 

HEGINNER'S GUIDE TO MICROPROCESSORS programmers and students. 

& COMPUTING 
BP66 $5.92 
Introduction to basic theory and concepts of binary 
arithmetic, microprocessor operation and machine 
language programming. Only prior knowledge assumed is 

very basic arithmetic and an understanding of indices. 

A MICROPROCESSOR PRIMER 
BP72 $5.92 
Learning about microprocessors Is easy with this book, 
written in a style that is easy tolollow. The shortcomings of 
this basic machine are discussed and the reader is shown 
how these are overcome by changes to the instruction set. 
Relative addressing, index registers follow as logical 
progressions. 

PRACTICAL COMPUTER EXPERIMENTS 
BP78 55.92 
How to build typical computer circuits using discrete logic. 
This book Is a useful intro to devices such as adders and 
storers as well as a general source book of logic circuits. 

THE 6809 COMPANION 
BP102 $6.56 
It is not a beginners introduction to microprocessors in 
general but a discussion of the features of the 6809 and a 

reference work for the 6809 programmer in particular. 

PROGRAMMING IN BASIC FOR 

PERSONAL COMPUTERS 
30739P 514.75 
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. 

PROGRAMMABLE CALCULATORS 
46008A 524.95 
This book suggests which calculators to buy, their 
possibilities and limitations, and the how -cos of pro- 
gramming them. 

TAKE A CHANCE WITH YOUR CALCULATOR 
39807A 514.95 
An introduction to modem mathematics, this book deals 
with programming of programmable calculators and 
Includes probability problems. 

AN INTRO TO BASIC PROGRAMMING TECHNIQUES 
BP86 56.56 
Ideal for beginners seeking to understand and program In 
BASIC. Book includes program library for biorhythms, 
graphing Y against X, standard deviations, regressions, 
generating musical note sequences, and a card game. 

COMPUTERS & COMPUTING 
YEARBOOK 1982 54.95 á?¡. 

Includes disks, CP/M and your compúter, learners 
microcomputer, programming in CHIP -8, alphasort, fast 
plotter, PET talk, the System 80 etc. 

4 BEGINNING BASIC 
39806A $19.95 
Intended for beginners, this book discusses how a 

computing software programmer and a basic computer interact with the com- 
puter, problems likely to be met by the beginner, the need 
for and uses of documentation etc. 

HOW TO WRITE AN APPLE PROGRAM 
92990P 523.25 
Very much a 'how-to' book. Author assumes only a minimal 
familiarity with computer and BASIC. The book covers 
every aspect of simple program writing from initial 
concepts to final debugging -wittily illustrated tool 

HOW TO WRITE A TRS-80 PROGRAM 
92992P 523.25 
This book is virtually identical to 'How to Write an Apple 
Program' (92990P) described above. Changes have been 
made to allow for differences in the two machines and 
variations in BASIC. Also wittily illustrated) 

HOW TO WRITE AN IBM PC PROGRAM 
92991P S23.25 
See above. 

USING THE UNIX SYSTEM 
98162P 524.95 
This book by Richard Gauthier of RGL has been written for 
people with some knowledge of computers, but with no 
specific knowledge of Unix. It is however also of value to 
current Unix users. 

APPLE FILES 
90191P 523.25 
This book is for people who know some BASIC and would 
like to expand and apply this knowledge by using file 
capabilities of the Apple. Includes programs for the 
stock market, mailing lists, inventories, grades and 
medical tecords. 

CP/M PRIMER 
21791P 521.95 
A complete one -stop course on CP/M, the very popular 
operating system for 8080, 8085 and Z80 -based micro- 
computers. Complete terminology, hardware and software 
concepts, startup of a CP/M system, and a complete list of 
CP/M-compatible software. 

THE CP/M HANDBOOK (WITH MP/M) 
88048A $19.95 
Contains a step-by-step description of all the CP/M 
command features. Designed for the beginner, the book 
progresses to detailed explanations of the file transfer 
program, the debugging program and CP/M's text editing 
program. 

HOW TO GET STARTED WITH CP/M 
39832A $19.95 
This practical book eases the reader into the essentials of 
the system, giving an overview of the operating system. an 
idea of what it will be like to use and what it can do for the 
reader. 

AUSTRALIAN MICROCOMPUTER HANDBOOK 
72505 NOW $15.00 
Normally 525.00. A detailed buyer's guide to micro- 
computer systems and application packages in commercial, 
industrial, scientific, educational and home/hobby areas. 

BASIC FOR EVERYONE 
61481P 519.75 
349 pages of BASIC information for all purposes. 

1,,r, FIFTY BASIC EXERCISES 
88056A 517.95 
Designed to teach BASIC through actual practice, this 

) 
book contains graduated exercises In math, business, 
operations research, games and statistics. The programs 
were designed to run directly on a TRS-80 and will run with 
minor or no changes on any system with Microsoft BASIC. 

INSIDE BASIC GAMES 
88055A 519.95 
The medium of games teaches readers how to design 
error -free, Interactive BASIC programs. Rules, algorithms 
and coding differences for the PET, APPLE II and TRS-80 
are also included. 

MICROSOFT BASIC 
39823A 519.95 
Includes branching and loops, arithmetic in BASIC, 
strings, editing arrays and files, the disk and a description 
of the Radio Shack Level II BASIC. 

INTRODUCTION TO FORTH 
21842P $14.95 
The most complete book available on the MMS FORTH 
version of FORTH, but also a fundamental approach to 
programming In all versions of FORTH. Many program- 
ming examples are provided, with direct comparisons to 
the Microsoft Level II BASIC version of these programs. 

STARTING FORTH 
42922P S23.75 
A Clear and complete gude to FORTH, this book covers 
fundamental principles and then a full set of high- 
level FORTH commands. It concludes with advanced 
techniques and style. 

A FORTRAN PRIMER 
80454P 56.95 
Assumes no previous knowledge of program writing. It 

covers the fundamentals of the FORTRAN language, 
enables extensive program writing and concentrates on 
programming style. 

INTRODUCTION TO STRUCTURED FORTRAN 
46007A 519.95 
Written for the beginner, the text Incorporates the 
new FORTRAN 77 with a discussion of structural pro- 
gramming. Includes a discussion of time-sharing, pseudo 
language programming and WATFIV statements. 

( 

CP/M ASSEMBLY LANGUAGE PROGRAMMING 
88250P S20.25 
This valuable guide provides the beginning computer user 
with a 'hands-on' method of learning assembly language 
programming. Very little prior knowledge is assumed either 
of CP/M or assembly language programming. 

BEGINNING FORTRAN 
46011A S19.95 
Introduces readers to FORTRAN. Included are references 
for further study, brief tutorials on key punching, flow chart- 
ing, deck set-ups and matrix algebra. _14 

QWIKTRAN 
39824A $19.95 
Quick FORTRAN for Micros, Minis and Main Frames 
Starts with the basic concepts of computing and Owiktran, 
a fundamental subset of FORTRAN IV. Lots of examples 
to increase the readers proficiency. 

THE UCSD PASCAL HANDBOOK 
35536P 523.75 
Language descriptions organised In a quick and easy 
reference are given in this book for readers with no prior 
experience of Pascal programming. 

INTRODUCTION TO PASCAL 
91522P 519.95 
The second edition of this popular book has been updated 
to conform to the new international standard of Pascal. 
The contents illustrate the design and construction of 
Pascal programs, involving a wide range of basic com- 
puter algorithms in a practical context. 

PASCAL 
46028A 519.95 
For people with little or no programming experience, this 
book gives lots of examples that clearly explain proper 
usage of language features. Discusses top -down 
programming, debugging, self -documentation etc. 

TNE PASCAL HANDBOOK 
88053A 523.50 
This book summarises the entire Pascal vocabulary, 
including the vanations introduced by different com- 
mercial versions of Pascal. All in dictionary format 

PASCAL PROGRAMS FOR SCIENTISTS 
AND ENGINEERS 
88058A $23.50 
Over 60 of the most frequently used scientific algorithms, 
along with their program implementation in Pascal, are In 

this book. 

TRS-80 COLOUR COMPUTER GRAPHICS 
97864P 521.95 
Explore the creative and imaginative blending of computers 
and colour. Shows how to create dynamic and interesting 
graphics to enhance your own computer programs, 

STARSHIP SIMULATION 
39810A 511.95 
This book offers both a specific simulation which can be 
implemented, modified and played, and a complete look at 
how to put together a simulation on almost any subtect. 

BASIC PROGRAMS FOR SCIENTISTS AND ENGINEERS 
88073A 519.95 
This book contains scientific and engineenng application 
programs written in BASIC. 

COMPUTER GRAPHICS PRIMER 
21650P 521.95 
Almost every page has a colour drawing, photograph, 
picture or a schematic to help you learn computer graphics 
quickly and easily. Programming concepts apply to all 
microcomputers, and examples are given in BASIC for the 
Apple II. 

INTRODUCTION TO TRS-80 GRAPHICS 
39818A $17.95 
It begins with the basic concepts of line drawing and leads 
the reader on to geometnc shapes, moving figure 
animation and other more advanced topics. 

CIRCUIT DESIGN PROGRAMS FOR THE TRS-80 
21741P 521.75 
A number of programs written to aid you in using your 
TRS-80 and Level II BASIC for the design and analysis of 
many electronic circuits. The programs analyse inform- 
ation on ms values, periodic waveforms, integrated circuit 
timers and bipolar transistor circuits. 

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80 - BOOK 1 

21788P 519.25 
28 ready -to -use BASIC programs which have been 
completely tested and debugged. Programs include a 
telephone dialler, digital stop -watch, spelling test. house 
buying guide, gas mileage calculator, and others. Com- 
plete with explanations of each program. sample runs, and 
complete program listing. 

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80 - BOOK 2 

21865P 519.25 
32 ready -to -run BASIC programs, including two to test 
your ability in history and maths, a Dungeon of Danger 
that's strictly for fun, eleven household programs, seven 
on money and investment, two to test your ESP level, and 
more. Complete with explanations, sample run and listing 
for each program. 

INTERMEDIATE PROGRAMMING FOR THE TRS-80 
MODEL I 

21809P 514.95 
Step-by-step instructions for the TRS-80 user who wants 
to progress from BASIC to machine and assembly 
language programming with the TRS-80 Model I system. 
A complete how-to guide with numerous examples. 

118 - June 1983 ETI 



...and for good 
measure... 

TRS-80 - MORE THAN BASIC 
21813P 515.95 
Learn to program In Z80 mnemonics by using the book's 
error -tolerant interactive monitor program. Over 26 com- 
mands available, with total documentation that helps you 
change the commands to meet specific applications. 

TRS-80 ASSEMBLY LANGUAGE MADE SIMPLE 
21851P 519.25 
If you have an understanding of BASIC programming, this 
book will help you learn 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 
30531P S13.25 
This book explains all aspects of problem -solving in 
BASIC, and covers cassette machine interfacing and how 
to make the best use of the system's keyboard and display. 

TRS-80 ASSEMBLY LANGUAGE SUBROUTINES 
31188P 519.25 
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. 

32 BASIC PROGRAMS FOR THE TRS-80 COMPUTER I 
39827A S29.50 
Programs for the TRS-80 Level II or Model Ill BASIC (with 
16K or more user memory). 

APPLE BASIC 
39099P 519.25 
This book gives the beginner a thorough introduction to 
BASIC programming on an Apple computer, and covers 
all areas of programming, including graphics, games, 
mathematical programs, and a great deal more. 

CIRCUIT DESIGN PROGRAMS FOR THE APPLE II 
21863P 523.75 
A series of ready -to -run Apple II programs ideal for 
electronics design engineers and others faced with 
solving problems related to plotting and verification of 
experimental data. The programs may be used as sub- 
routines in larger programs, and many can be translated to 
run on other microcomputer systems. 

APPLESOFT LANGUAGE 
21811P 513.95 
Written for Apple II micros that use the Microsoft language, 
this introduction covers each aspect of programming in 
non -technical language, from elementary concepts to 
advanced techniques. 

APPLE MACHINE LANGUAGE 
90230P S21.95 
This straightforward book teaches machine language 
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 
88074A S19.95 
Explore all the essential elements of UCSD Pascal and 
learn the important Apple Pascal extensions. 

PASCAL PROGRAMMING FOR THE APPLE 
95454P 518.95 
This book teaches UCSD Pascal on the Apple II. Many 
examples, programs for financial applications, graphics, 
file structures and sound reproduction are supplied. 

32 BASIC PROGRAMS FOR THE APPLE COMPUTER 
38834A S29.50 
Full of programs with practical applications, educational 
uses, games and graphics. 

PET/CBM BASIC 
61751P 519.25 
This book provides a thorough introduction to BASIC pro- 
gramming on a PET computer, explaining programming 
concepts for graphics, Including three-dimensional letters, 
bar graphs and the use of sound effects in PET programs. 

THE PET PERSONAL COMPUTER FOR BEGINNERS 
61827P $20.95 

I This handy guide is written for use with all varieties of PET 
computer, from the original 2001 to the new 8032 Super 
PET. It is suited to novices with no practical experience 
and provides advice and practical examples. 

PET BASIC 1 

95524P 519.25 1 

For users of the PET computer, this book covers such 
topics as creative graphics, humour and interesting small 
programs. 

PET GAMES AND RECREATIONS 
95529P 518.85 
Presenting an interesting mixture of diversions guaranteed 
to entertain and educate. Ideal for beginners, yet also 
challenging to computer veterans, the book features 
progressive levels of difficulty and five different types 
of games. 

changes. 

THE ATARI ASSEMBLER 
90236P S19.25 
This practical book gives detailed instructions for using the 
Atari Assembler cartridge for novices with some knowledge 
of BASIC programming. Fundamental information pro- 
gramming in assembly language is given. 

ATARI GAMES AND RECREATIONS 
90242P 519.25 
Beginners and advanced users can use the prepro- 
grammed games in this book to improve their skill. Charts, 
flash cards, an error dictionary and graph paper designs 
are among the features. 

EXPLORE COMPUTING WITH THE TRS-80 
(AND COMMON SENSE) 
96137P 517.95 
This introduction to microcomputers and the BASIC 
language Is suitable for novices and users of the TRS-80. 
Among the topics covered are creating tables, arts and 
graphics, games and simulation. 

32 BASIC GAMES FOR THE EXIDY SORCERER 
39835A 529.50 
Full of programs with practical applications, educational 
uses, games and graphics. Each chapter documents a 
different bug -free program. 

THE ART OF PROGRAMMING THE 1K ZX81 
BP109 56.56 
This book explains how to use the features of the ZX81 

1 including its random number generator, graphics and 
1 timer. PEEK and POKE are explained and you should 
1, learn enough to develop programs of your own. 

PROGRAMMING THE 6502 
88046A 318.95 

g Principles of assembly language programming for the 
6502 microprocessor are taught in this introductory text. 
Includes a discussion of trade-offs between hardware and 
software and detailed explanations of the 6502's Internal 
registers and buss operation. 

6502 APPLICATIONS BOOK 
88015A 517.95 
Use this book and a few low-cost components to build a 

i 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 
88023A 517.95 
You learn how to play ten sophisticated games and also 
learn assembly language programming. Also learn the 
techniques of algorithm design and data structures. 

8080 MACHINE LANGUAGE PROGRAMMING 
FOR BEGINNERS 
39814A $12.95 
The book will take the reader step-by-step through the 
most common 8080 op codes and It will do so at a level 
anyone can understand. 

PROGRAMMING THE Z80 

! 
88047A 519.95 
This book will enable every reader to write complete appli- 
cation programs for Z80 -based computer systems. 
Includes exercises to measure progress and compre- 
hension at each level of programming. 

PROGRAMMING THE Z8000 
88072A 519.95 
A complete introduction to programming concepts and 
techniques for use with the 16 -bit, Z8000 microprocessor. 
Presents detailed descriptions of the architecture and 
functions of this' Super chip'. 

START WITH BASIC ON THE COMMODORE VIC 20 
97070P 514.75 
Helpful exercises and step-by-step instructions show you 
how to program in BASIC utilising all the graphic functions 
on the Vic 20. 

32 BASIC PROGRAMS FOR THE PET COMPUTER 
39825A 529.50 
Each chapter fully documents a different bug -free 
program.1 readers have a good working knowledge of 
BASIC, they can devise and implement their own program 

computing for 
business 

BASIC FOR ACCOUNTANTS 

.v 
80098P 59.95 
Shows accountancy students and accountants how to use 
a computer to perform the repetitive tasks associated with 

Z record keeping, calculating and report writing. Using the 
BASIC language attention is concentrated on debtors, 
inventory and general ledger systems. 

COMPUTER BASED BUSINESS SYSTEMS 
. 80192P 510.95 

A short introduction to the sorts of systems used by a rO typical business to handle its typical activities. The book 
alms al providing a general understanding and théref ore 
avoids technological detail. 

THE COMPUTER SOLUTION 
80195P 513.50 
It should be of interest to business people contemplating, 
implementing or already using computer data processing 

I or to any non -technical person curious to know why and 
, k how computers are used In Australian businesses and 

organisations. 

SMALL BUSINESS COMPUTERS: A GUIDE 
TO EVALUATION AND SELECTION 
81134P 514.95 
Ideal for the Inexperienced user, this text émphasises 
management considerations in determining the feasibility, 
economics, evaluation, selection, contracts and practicality 
of Installing a computer. 

SMALL BUSINESS COMPUTER SYSTEMS 
81136P 514.95 

( This book provides a bridge between the accountant and 
the DP professional by explaining every step of the trading 
and reporting process in DP terms. It is especially useful to 
people engaged in the specification process or in auditing 
DP accounting systems. 

THE VISICALC BOOK - APPLE EDITION 
98397P 522.25 
If you are using Visicalc on your Apple II and want to learn 
more about Its expanded uses then this book will show you 
how to build a model, enter your data and solve problems 
about profit/loss projections, pacing/costing estimates etc. 

THE CP/M HANDBOOK (WITH MP/M) 
88048A 519.95 
Containing a step-by-step description of all the 
CP/M command features, the book progresses to detailed 
explanations of the file transfer program, the debugging 
program and CP/M's text editing program. 

YOUR FIRST COMPUTER 
88045A 512.50 
A beginner's guide to small computers, understanding 
them, buying them and using them for personal and 
business applications. Includes peripherals, languages 
and application packages. 

DON'T (OR HOW TO CARE FOR YOUR CÓMPUTER) 
88065A 516.95 
A guide to computer and peripheral preservation. Specific 
advice for the computer, floppy disks, hard disks, the CRT 
terminal, the printer, tape units, the computer room, soft- 
ware and documentation are included. 

INTRODUCTION TO WORD PROCESSING 
88076A 517.95 
Written for the non -technical reader, this book tells about 
concepts common to all word processing systems, then 
analyses all features in detail, from screens to scrolling 
and formatting. 

SMALL COMPUTERS FOR THE SMALL BUSINESSMAN 
39831A 524.95 
The book tells readers how and where to shop for a 
computer successfully; 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 
39848A 524.95 
Owners of retail businesses and their employees need this 
book. The program provides an inventory control system 
so that you know what stock is on hand, where it is located. 
what price was paid for it and the selling price. 

BASIC FOR BUSINESS FOR THE TRS-80 
90352P 522.25 
This book covers the application of BASIC language to 
business uses on the TRS-80 models II and Ill. 

FROM THE COUNTER TO THE BOTTOM LINE 
39811A 524.95 
A demystifying guide to basic accounting needs and 
computer use. Includes inventory and purchasing, billing. 
accounts receivable, accounts payable and general ledger. 
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kE OFFICE AUTOMATION PRIMER 

19077P S15.50 
Guides the user step by step through all aspects of 

planning, evaluating and installing stages. Lively vignettes 

illustrate how automation increases productivity in word 

and data processing, photocomposition, electronic mail, 

telecommunications, scheduling and message switching. 
Probably the most comprehensive guide of its kind for 

every manager seeking to maximise productivity and 

profitability. 

amateur radio, DX, 
communications 

TUBE SUBSTITUTION HANDBOOK 

21746P 58.75 
Complete, accurate, up-to-date guide to direct substitutes 
for receiving and picture tubes. Contains over 6000 
receiving tube substitutes, over 4000 monochrome and 

colour picture tube substitutes, and 600 communications 
substitutes. Also includes pinouts for quick operational 
checks. 

RF CIRCUIT DESIGN 
21868P 533.95 
A practical approach to the design of RF amplifiers, 
impedance -matching networks and filters. Uses a minimum 
of complex maths. 

COMPUTERS AND THE RADIO AMATEUR 

66306P 528.00 
For the radio operator who wants to know how computers 
function and how they can be used with other equipment. 

LONG DISTANCE TV RECEPTION (TV -DX) 

8P52 56.56 L 
Written by UK authority, the book Includes many units and 
devices made by active enthusiasts. A practical and 

authoriative intro to this unusual aspect of electronics. . 

HANDBOOK OF RADIO, TV, INDUSTRIAL & 

TRANSMITTING TUBE & VALVE EQUIVALENTS 

BP2 52.25 ' 

Equivalents book for amateurs and servicemen. More 

than 18 000 old and new valves from UK, USA. Europe, - 

Japan et al. CV (military) listings with commercial 
equivalents included. 

RADIO STATIONS GUIDE 
BP55 55.92 
This is 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 station's call sign as 

well. 

AN INTRODUCTION TO RADIO OXING 

8P91 56.56 
One section is devoted to amateur band reception and the 

other section covers broadcast band reception, with 
advice on suitable equipment and the techniques 
employed when using that equipment. The construction of 

a number of useful accessories is described. 

AERIAL PROJECTS 
BP105 56.56 
Practical aerial designs including active, loop and femte 
which are relatively simple and inexpensive to build. The 
complex theory and mathematics of aerial design have 
been avoided. 

general 

SOLID STATE SHORT WAVE RECEIVERS 

FOR BEGINNERS TELEMATIC SOCIETY 

2228 54.32 3 
. 02460P 517.50 

Design and construction of several solid-state shortwave An extensive update of 'The Wired Society', this book 

receivers giving high level of performance yet utilising demonstrates how developments in telecommunications 

relatively few inexpensive components. See also 226. will affect the way we live. 

-ORDER FORM - 

) 

INTRODUCTION TO AUTOMOTIVE SOLID-STATE 

ELECTRONICS 
21825P 514.95 
For the professional as well as the home mechanic - 
explains the functions of most on -board automotive black 
boxes and logic systems, including anti-skid braking, 
electronic spark control. diagnostic systems and trip 

computers. 

EXPERIMENTS IN ARTIFICIAL INTELLIGENCE 

FOR SMALL COMPUTERS 
21785P S13.25 
Artificial intelligence is the capability of a device to perform 
functions normally associated with human intelligence. 
With this book, a small computer with extended BASIC 
and some knowledge of BASIC language, you can 
conduct interesting and exciting experiments in artificial 
intelligence. 

ELECTRONIC SECURITY DEVICES 

BP56 55.92 
Besides including both simple and more sophisticated 
burglar alarm circuits using light, infrared and ultra-sonics, 
this book also gives circuits for gas and smoke detectors. 
flood alarms, fire alarms, doorphones, baby alarms, etc. 

ELECTRONIC CALCULATOR USERS' HANDBOOK 

BP33 55.12 
Presents formulae, data, methods of calculation, con- 
version factors, etc, for use with the simplest or most 
sophisticated calculators. Includes the way to calculate 
using only a simple four -function calculator: trigonometric 
functions; hyperbolic functions; logarithms; square roots 
and powers. 

YOUR ELECTRONIC CALCULATOR AND YOUR MONEY 

BP54 54.64 
Starts with a basic revision of percentages and decimals. 
then deals with mortgages, cars, insurance, fuel, 
shopping, tax etc. There's a section on investment and the 
last section deals with the calculator In a small business. 
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MINI -MART 
Where readers can advertise - 
For Sale/Wanted/Swap/Join 

Well publish up to 24 words (maximum) totally free 
of charge for you, your club or your association. Copy 
must be with us by the 1st of the month preceding the 
month of Issue. Please - please - print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received; however, no responsibility for so 
doing is accepted or implied. Private adverts only will 
be accepted. We reserve the right to refuse adverts 
considered unsuitable. 

Conditions: Name and address plus phone 
number (if required) must be included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc - 
general adverts cannot be accepted. 
Send your advert to: 

ETI Mini -Mart, 

140 Joynton Ave, Waterloo NSW 2017. 

AUDIO 

FOR SALE: AMPLIFIER, SANSUI AU -D9, super 
feedforward dc amp, moving coil input, 90 WRMS/ 
ch, 20 Hz to 20 kHz, THD 0.005%, IMD 0.007%. 
Brand new sacrifice $640 ono. (02)896-2975. 

FOR SALE: PAIR 100 litre speaker boxes, high 
density particle board, uncut front baffle, suitable 
any 100 litre speaker kit. T. Hunter, (08)356-4111 
(9 am -4pm). 

FOR SALE: STEREO ACTIVE crossover, (2-4 way) 
adjustable frequencies, 24 dB Butterworth filters 
using NE5534AN. One third octave equaliser less 
than 100 Hz to correct bass speaker roll off. 
Separate power, 5550. (03)439-9138. 

FOR SALE: MERIDIAN 101 pre -amp with moving 
coil module. Mint condition, only $360. Adelaide 
(08)276-4691. 

AUDIO SPECTRUM ANALYSER: stereo, 20 Hz to 
200 kHz, Merguro-Mat 140. Ideal for testing per- 
formance of amplifiers, pre -amps etc. New price 
$3600, sacrifice at 5890 ono. (02)896-2975. 

ETI SYNTHESISER: Black anodised metalwork, 
8 VCO, 4 VCF, 6 channel mixer, 5 VCA, 6 ENV, 
2 trans, noise, numeric k/b pad, 20 x 40 patch 
board, exclusive bass pedals, 61 note k/b, extra 
2 VCO, 10 VCA, PSU. $2200. (03)531-3207. 

RODGERS HG 88 valve amplifier: Phono/aux/ 
tuner/tape Input. 17 W/ch complete with circuit 
diagram and spare tubes. $80 ono. (02)896-2975. 

COMMUNICATIONS 

FOR SALE: DRAKE TR7 transceiver 12 months 
old. Used for receive only. Fitted with AUX-7 and 
three band change modules. Covers 0-30 MHz, 
$1550 ono. (09)457-3869. 

MISCELLANEOUS 

WANTED TO BUY: DK40 electron valve, new or 
used. Price etc. P.O. Box 2, Blaxland NSW 2774. 
(047)39-2464 any time. 

SELL: PAST ISSUES of Electronics Today Inter- 
national and other 'electronic' magazines. Con 
Engel, P.O. Box 132, Enfield NSW. (02)73-1060 ah 
or (02)230-6812 bh. 

FOR SALE: TAPE punch and tape reader. Offers. 
G. Comwell, Ainslie Village, c/- Bag Service, 
Canberra City ACT. 2601. 

SWITCHING POWER SUPPLY: good condition. 
Input 90-130 V. Output +5 V/30 A, +15 V/11 A, 
-12 V/4 A. Replacement value $670, sell $90. 
R. Barrie, P.O. Box 363, Dee Why NSW 2094. 
(02)938-1634. 

SELL: OSCILLOSCOPE, Trio CS-1560A/II, 
dc - 15 MHz, 10 mV/div. Add/subtract, X -Y 
single and dual trace modes. One probe, very 
good condition, 5450. Brisbane (07)391-8145 ah. 

FOR SALE: ELECTRONIC data manuals and 
reference books. Cheap. (02)73-2461. 

FOR SALE: TRAIN SET Hornby/Lima, two engines, 
five carriages, 20 metres track, nine points, clipper 
transformer. $95 ono (new $240). R. Kermode, 
(051)47-1389 5-6 pm. 

SWAP: COLOUR TV, stereo, computer with printer 
for any old government surplus gear. Will separate. 
Wayne (02)668-9616 after 4pm weekdays. 

WANTED: TEST equipment, parts etc, suitable for 
TV repair shop. P. Domaschenz, 181 Long St, 
Hervey Bay Old 4655. (071)28-1531. 

FOR SALE: OSCILLOSCOPE, small size, excellent 
condition, single beam, no further use to owner, 
$80. (02)637-4741. 

COMPUTERS 

MICROBEE SOFTWARE, inventory, games pack, 
Robot attack. All $10.50 including tape and 
postage. Write Tim Buchalka, 1 Arbor St, Mt 
Gambier SA 5290. (087)25-4196. 

FOR SALE: FLOPPY disk controller board, suit up 
to three Schugart SA400 drives. Brand new, with 
manual $120 ono. (02)357-6783 ah. 

SORCERER OWNERS: COGNIVOX voice recog- 
nition unit. As new with manual, cost 5200, sell 
$140. (02)357-6783 ah. 

SELL: FOUR DEC RK05 disk cartridges, $50 each. 
Good condition. (02)357-6783 ah. 

PRINTERS: CENTRONICS 737 needs repair, $300. 
Teletype KSR33, 110 V, 5100. Microline 82A, $100. 
Votrax type 'n talk speech synthesiser, $500. 
Theo (02)807-3961. 

FOR SALE: A LIMITED number of a very difficult - 
to -get chip, AY -5-2376 keyboard encoder plus 
data sheet. $10 + $2 p+p. (02)78-6249 ah. 

FOR SALE: ZX 80/81 printer c/w instruction 
manual plus full roll metalised paper. New 5150, 
sell $100 ono. P. Gray, 19 Wallace St, Kotara NSW 
2288. (049)57-3354. 

SIGNETIC 2650 microprocessor, 8K RAM, 1K 
PIPBUG ROM, pc board for further expansion 
available. Price includes VDU terminal and 
cassette interface plus software. 5190 ono. 
Ken George (03)878-7574. 

MICROBEE 16K PLUS, B&W monitor and tape 
recorder, as new. $530. Mathew (02)663-0651 
ext 53. 

S100 MICROCOMPUTER: Has DG680 CPU, DG640 
VDU, PCG, 8K RAM, programs, documents, 
cassette player. Complete working unit in calculator 
style case. $495 ono. Steve (08)225-6833 bh. 

MICROBEE 16K with Kaga hi -res green monitor. 
Near new, excellent condition. Sell both for $650. 
(02)798-7141 after 4 pm. 

LUNAR LANDER 58. Solar System model $15, 
including Lander. ZX assembler for ZX81, 16K $15. 
P. Connor, P.O. Box 1, Kuranda Old 4872. 

ATTENTION, SORCERER MK2 48K with quad disk 
drive. CP/M 2.2, great word processor, green 
screen and heaps of software. Cost 55500, sell 
$2200. Warranty. (02)449-3647. 

FOR SALE: ONE ADom terminal, 75-9600 baud, 
RS232C. Dual printer interface, 80 x 16 display, 
good condition, 5200. John Baird (02)871-6277 ah. 

SELL: SS50 CPU, SWTP 6800, MIKBUG ROM, 
factory assembled, fully gold socketed with com- 
plete documentation, baud rates to 9600. $95 
(posted). (051)56-8291. 

S100 BOARDS: TCT RAM card with 64K fitted, 
$295. TCT PROM card takes 2708 through to 2532/ 
2732 up to 64K, $80. Phone (02)888-7624. 

FOR SALE: TANDY plotter/printer, brand new. 
Two rolls of paper, dust covers, service manual, 
$1000. Paul Fuller, 24 Penman St, New Lambton 
NSW 2305. (049)57-2409 weekends. 

FOR SALE: OSBORNE hard disk, Winchester 
technology, 12 Mb storage. (058)62-1407 ah. 

MICROBEE USERS GROUP: Frenchs Forest area, 
Sydney. Anyone interested In forming a group 
contact David (02)452-3156. 

SELL: TWO ETI-660, both 6K RAM, in cases, 
one colour, one B/W, neither working. $90 and 
580 respectively. Phone (frustrated) Barry 
(03)557-5945 ah. 

FOR SALE: S100, DG680 CPU, DG640 VDU, 2 x 
16K RAM cards, 12K ROM BASIC, cassette inter- 
face, power supply, keyboard, fully operational, 
manuals Incl. $800. (02)599-4195 bh. 

FOR SALE: MICROACE, 2K RAM, normal -inverse 
video switch, manual, leads, tapes, joystick. $160. 
(03)277-6987. 

SELL: 24K MEMORY and expansion unit for 
VIC-20 computer. Bargain at $180. (03)221-7191. 

FOR SALE: APPLE HARDWARE with document- 
ation. Language card $200. Zev. 80 x 24 video card 
5250. Communication card $100. Disk interface 
card $150. RS -232 card model 7710 A 5150. Graphics 
tablet interface card 5150. Sell Individually or 
as whole package for 5850. (050)23-5144 bh or 
(050)25-3258 ah. 

FOR SALE: MICROBEE 16K Trek. Warp, impulse 
engines, multiple torpedoes, shields. Aggressive 
enemy etc. $6. Glenn Self, 27 Borden St, Maddington 
WA 6109. 

FOR SALE: SYSTEM 80 with sound, manuals, 
games, books, bandwidth monitor. Everything 
5550. 119 Edwardes St, Deniliquin NSW. (058) 
81-1485 after 6 pm. 
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I've told you 101s times, 
don't exaggerate! 

IF YOU HAVE WORKED, or are now 
working, in any aspect of research and 
development - be it electronics, physics 
or whatever - then no doubt you have 
suffered the frustrations of administra- 
tive cutbacks and frugality over the 
past half dozen years. 

From the research worker's point of 
view, a certain amount of administrative 
'impedance' is always expected and 
encountered. But recently the value of 
'Z' has risen, eh? 

It seems that Gerhard Herzberg of 
Canada's National Research Council has 
found a way to quantify administrative 
impedance. He claims that, irrespective 
of a researcher's brightness, his current' 
output is inversely proportional to the 
administrative impedance placed in his 
path. Sounds familiar? Let's write that 
as an equation. 

vr 

t 

'output 
Potential 

Zadmin. 
(1 ='sum') 

Looks remarkably like Ohm's law, 
doesn't it? Herzberg says that / Z drain.+ 
the 'bureaucracy factor', reduces 1output 
by as much as 50 per cent, which is 
diametrically opposed to what one 
would want in an ideal world. 

What can be done to reduce the effects 
of administrative impedance? How 
about applying a bit of ac theory - 
remember what it says about increasing 
admittance as the frequency reduces? If 
you think of the administration as 
applying 'interference' at a certain 
frequency, then think about means of 
reducing the frequency .. . 

The laws of nature 
One of the first laws of nature one learns, 
whether one is a science student or not, 
is Murphys' Law, which states that if 
anythign can go wrong, it will (... see!). 
However, there are a number of con- 
comitant laws, which, although they 
affect our everyday existance, are not so 
well observed or publicised. For the 
edification of all then, here they are: 

Mrs Murphy's Law: "Murphy was 
always the optomist". 
Jenkinson's Law: 'it will never work". 
Sattinger's Law: "It works better if 
you plug it in". 
The Harvard Law: "Under rigorously 
controlled conditions the device will do 
what it damn well pleases". 
Pudder's Law: "What begins well, ends 
badly", and the corollary: "What begins 
badly ends badly". 
Smith's Law: "The man who smiles 
when things go badly ... has thought of 
someone to put the blame on"! 

(Thanks to 'Radio Communications', 
journal of the RSGB, Break -In, journal of 
the NZART, and a series of anonymous 
authors for the wisdom of that lot.) 
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This remarkable amplifier was 
developed over 95 ears from a 

primitive me organ. 

*r4,rqy4 n",, 
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The reed organs that Mr. Yamaha 
designed and built would be considered primitive 
by today's standards. 

But in 1887 they were hailed as the world's finest. 
Since then, Yamaha has become the world's largest 

maker of high quality musical instruments; from flutes to flügal 
horns, from clarinets to concert grands. 

But our audio equipment is perhaps our proudest 
achievement. 

The pyramid -shaped B-6 amplifier illustrated above for 
instance, is just as much 'state-of-the-art' now as Mr. Yamaha's 

-reed organs were 95 years ago. And though technology has 
changed, the Yamaha principle hasn't. 

All of our audio equipment, just like our fine musical 
instruments, is designed, crafted and ruthlessly tested by 
musicians. Just like our reed organs almost a century ago. 

Indeed, the trained ear rather than a computer will 
always be the final arbiter of perfection. 

And naturally the perfection that our musicians require 
and that our heritage demands, cannot be achieved by cutting 
corners or trimming costs. 

Which may explain Yamaha's premium pricing and the 
full five year warranty we give all our audio equipment. 

Simply, Yamaha precision audio equipment will reward 
those whose passion for perfection matches their means with 
a lifetime of the finest, most natural sound reproduction. 

r Please send me the latest Yamaha Hi -Fi Catalogue 

Name 

Address 

Send to: Yamaha Hi -Fi Catalogue, 
Rose Music Pty. Ltd., 17-33 Market Street, 
South Melbourne Vic. 3205 



SONY 
THE ONE AND ONLY 

The Sony CDP101 
The magic of digital audio becomes 

a magnificent reality. 
Digital Audio is a revolution. The greatest 

advance in home music reproduction since the 
gramophone 
record. As you'd 
expect, Sony is the 
leader of this 
revolution with its 
magnificent 
CDP-101 player 
that offers you 
original studio 
master quality at 
home. 

For the 
technically minded, 
the specifications 
read more 
convincingly than 
any superlatives 

flat frequency 
response over the entire audible range dynamic 
range and signal to noise ratio over 90dB perfect - 
channel separation immeasurable wow 
and flutter negligible distortion. 

Sony's CDP-101 uses an 
optical laser pick-up 
(incorporating three micro 
processors), it is easier to 
use than a conventional 
turntable and connects 
easily to your existing 
system. 

Other features 
include fully 
automatic linear skate 
front disc loading 

SONY 

T 
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automatic music sensor dual function digital 
readout of playtime audible fast forward and 
reverse 10 function wireless remote control. 
Compact Discs Last Forever 

Just 12 cms in diameter, the Compact Disc 
plays up to 60 minutes of music. It's protected from 
scratches, dust and finger prints by a plastic 
coating; and because the pick-up is a laser beam, 
deterioration is non-existent. Reproduction remains 
perfect virtually forever. 

Hundreds of titles will be available with many 
more to follow from major companies such as CBS. 

CDP-101 Specifications 

Frequency Range 

Dynamic Range 

S/N 

Channel Separation 
Harmonic Distortion 

Wow and Flutter 

5Hz-20kHz ± 0.5dB 
more than 90dB 
more than 90dB 
more than 90dB (at 1kHz) 

less than 0.004% (at 1kHz) 

immeasurable 
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Contact Sony for the name of your nearest dealer. 

Sydney (02) 2660655, Adelaide and N.T. (08) 2122877, Brisbane (07) 446554, Perth (09) 3238686, 
Melbourne (03) 4193133, Launceston (003) 443078, Wollongong (042) 715777. 
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