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A new dynamic generation of 
Maxell topes. . 

When Maxell announces an improvement in the quality of its 
tape, you can bet. the improvement has to be pretty dynamic. In fact, 
we think our new generation has even gone beyond our own standards 
of superior sound reproduction. 

Take our high level (Cr02) position tape - the UD-XL II. 
Maxell engineers have succeeded in expanding its dynamic range in the 
middle -low frequency range by 1 dB, while also pushing its sensitivity 
by 1 dB in the high frequency range. Then look at our normal position 
UD-XL I, UD and LN tapes - our engineers expanded the dynamic range 
at all frequency points, while also boosting output in the high frequency 
range. The new dynamic range, of course, allows for better music 
reproduction even for LN-type tapes. 

On the UD-XL I and II, we also added an exclusive shell 
stabilizer for significantly improved tape running and track positioning. 

One thing. hasn't changed on all Maxell tapes - our functional 
features like 4 -function leader tape, replaceable index labels for UD-XL 
series tapes and Maxell's through -production system - your guarantee of 
quality and superior sound reproduction. 

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120ysec. EQ) 
UD-XL II: High level position (High level bias/70 µsec. EQ) 
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Fo de als on all Maxell Recording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL II: 60, 90 min. Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min. 
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A RATHER UNUSUAL story came to our attention when we were preparing this issue. An 

acquaintance of staff member Elaine Ray is involved in the manufacture of metalworking 
machines - specifically, press brakes which are used to bend sheet metal. into a 

desired form. These machines are motor driven and operated by a skilled sheet metal 
worker. Elaine's acquaintance mentioned, in passing conversation, that the "magic 
chip" had invaded his industry of recent. Upon investigation, there was more of a story in 

this than first met the eye. 
Almost since their inception, these machines have been set up mechanically, to do 

one bend at a time, a job involving large numbers of a particular product having several 
different bends involved would proceed on a batch basis. That is, all the right angle 

bends could be done first, followed by the shallow bends etc. The machine would have 

to be manually set up between each batch of bends. Recently, however, micro- 

processor controllers appeared enabling these machines to be "programmed" so that 

bends of differing angles could be made in series allowing the operator to commence 
with 'raw' plate and produce the finished product in ode go. 

The upshot is improved job throughout (and thus improved efficiency, etc), less 

machine downtime for setting up and no encroachment on the operators' skill - an 

important human factor. 
However, the microprocessor controllers, it seems, have to be imported. The question 

raised with us was, why couldn't they be made here - to meet the specific needs of the 
industry in Australia? The . expertise certainly exists here, perhaps even the 

entrepreneurial drive. So what's happening? The industrial electronics/micro 
applications industry is not active, or active enough perhaps, in seeking other industries 

where their expertise can be of assistance. The micro industry seems somewhat too 

inward -looking for its own health. 
Look around fellas, there's work to be found! 
(Full story in Printout on page 95). 

Roger Harrison 
Editor 
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THREE-WAY Series 
LOUDSPEAKER hr -ti project 

/, 
Hi -Fit Feature: Music & acoustics 

Reviews: Kenwood 'high speed' amp 
and Yamaha N5344 speakers 

COVER 
The prototype crossover network for our Series 
4000/2 three-way loudspeaker project and a spare 
driver from Philips' latest range of speakers serves 
to introduce this month's feature project. Another Ivy 
Hansen photocomposition fantasia - like last 
month's cover (one day soon we'll tell you how it was 
done, for all those that enquired). 

nev ls 

NEWS DIGEST 8 
"Pay -TV" coming?; Intelsat moves; Video disc 
player for 1981 release?; Looking for a CRO?; 
Hatched/matched/despatched, etc. 

PRINTOUT 95 
Micros invade the machine shop; Protect your 
micro; New magazine; Solid-state recorder a first. 

COMMUNICATIONS NEWS 108 
New programmable scanner has many features; 
Review of CB radio policy; New analyser. 

SHORTWAVE LOGGINGS 111 
Time to hear the Latin Rhythms!' Zimbabwe 
reorganised; Indonesian college; Iran shifts. 

IC alurts. 
THE SPACE TELESCOPE 18 
To be launched in 1983, this orbiting observatory 
will provide a better view of the heavens than can be 
seen from earth. 

w 
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BUDGET RECEIVERS FOR 
THE SW ENTHUSIAST 
Eavesdropping on the world need 
expensive hobby. 

26 
not be an 

EXPERIMENTING 
WITH ULTRASONICS 37 
You can build a fascinating array of gadgets using 
inexpensive transducers. 

THE MINI -MAP MICRO 
A locally designed and manufactured machine 
targeted for the classroom. 

projects 
5 

497: SERIES 4000 THREE-WAY 
LOUDSPEAKER 

,i 

51 
Second in our line of quality hi-fi loudspeaker 
projects designed and developed in our own 
laboratory, this model will provide excellent sound at 
a price to suit the average constructor. 

4 - June 1980 ETI 
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578: NICAD CHARGER 59 
Keep your rechargable batteries in tip-top condition. 

. 

681: S100 PROGRAMMABLE 

CHARACTER GENERATOR: 67 
Creative computing arrives! This project can be 

teamed with the popular ETI-640 VDU, or any S100 

system, to provide incredible graphics. 

SOUND NEWS 117 
New speaker drivers; 'Super' portables; Protect 
your discs; Car stereo with e -q and Dolby! 

MUSIC & ACOUSTICS 125 
Why do orchestras, bands etc sound different in 

different venues? John Gardner explains. 

KENWOOD KA701 AMP 136 
A high speed, dc integrated amp. But, does a 

400 kHz bandwidth matter? 

WHARFEDALE E70 SPEAKERS 150 
This four-way system, according to Louis Challis, "... 
is, without doubt, the best Wharfedale system I have 

yet heard ...". 

YAMAHA NS344 SPEAKERS 144 
A three-way system of almost bookshelf size. "... 

distortion figures ... are particularly low and round off 

a set of objective tests which are ... excellent". 

AMPEX CASSETTE OFFER 104 
Superb offer of Ampex' "professional" series 

cassettes - only through ETI. 

REEL-TO-REEL TAPE OFFER 1555 

IDEAS FOR EXPERIMENTERS 77 
Plenty of circuits to play with here. 

SHOPAROUND 81 
Information on sources for components for our 
projects, plus project price estimates etc. 

LETTERS 85 
Brickbats and bouquets for the ETI-470 amplifier 
module. 

BLOOD PRESSURE KIT OFFER 75 

IONOSPHERIC PREDICTIONS 113 

MINI -MART 156 

KITS FOR PROJECTS 160 

ETI SERVICES 161 

DREGS 162 

PC BOARD PATTERNS 
Sorry, no space this month. 
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VIEWDATA! 
The telephone and the television changed people's 
lives. Combine the two and it's sure to happen all 

over again. Les Bell reports on "the interactive 
Teletext". 

BUILD A LASER! 
That's right, you can build your own laser. It's a 

fascinating device, you can perform all sorts of 

experiments, create a magic light show, make a 

laser communicator ... 

NICAD FAST CHARGER 
It's embarrassing to be caught with flat batteries in 

your flash at your sister's wedding, isn't It ? Well, it's 

moments like these you need ... the ETI fast NiCad 

charger! 

a 

OPTONICA RT-7100 CASSETTE DECK 

It's more of an electronic tape processor than your 
common -or -garden variety cassette deck. 

TURNTABLE TECHNOLOGY 
Designers have been paying a lot of attention to the 
turntable system over the past decade and some 
remarkable technology is appearing as a result. 

Although these articles are in an advanced 
state of preparation, circumstances may 

affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 

ETI June 1980 - 5 



ARLEC 

LOW PROFILE 
TRANSFORMERS 

with 40% Extra Power 
AL 7VA/6 6V C.T. or 3V 
AL 7VA/9 9V C.T. or 4.5V 
AL 7VA/12 12V C.T. or 6V 
AL 7VA/15 15V C.T. or 7.5V 
AL 7VA/18 18V C.T. or 9V 
AL 7VA/24 24V C.T. or -12V 
AL 7VA/30 30V C.T. or 15V 

All Lodels Rated At 7VA. 
Features: 
Insulated to AS 0126 
PCB Mounting Pins 
Pin Compatible with other 
Current Models 
Mounting Clamps available for 
non PCB applications 
Modern Welded Stack 
Fully enclosed windings 
Size L.49mm, W.35mm, H.34mm. 
Weight 0.23 Kg 
Also available in 10VA with similar 
dimensions for O.E.M. Quantities. 
S.E.C. certificate of suitability to ASC126. 

AR LEC 
A MEMBER OF 
THE A+RSOANAR 
ELECTRONICS 
GROUP 

A+R Electronics Pty Ltd 
3032 Lexton Road.Son Hi11,Vic.,3128,Australia. Teiex,322e6. 

VICTORIA: 890661 QUEENSLAND: 525421 
N.SW: 7896733 WEST. AUST: 3819522 
STH. AUST.: 516981 HONG KONG: (3)891271 

Just some of the books from the biggest range of radio and electronics 
books In Australia. It the book you require Is not listed below, It can be 
ordered from us. 

NEW - NEW - NEW Latest editions of some of the most 
popular books on the subject: 

Radio Amateur Callbook - US Listings 1980 523.00 
Foreign Radio Amateur Catlbook - DX Listings 1980 521.60 
Basic Computer Games - Microcomputer Edn. (David H. Ahl, Ed.) 511.75 
More Basic Computer Games (David H. Ahl) 511.75 
ARRL Handbook 1980 $14.95 
World Radio and TV Handbook (now available 1980 edition) 516.95 
R.S.G.B. Handbook - Volume 1 521.95 
R.S.G.B. Handbook - Volume 2 $18.90 
The World in My Ears (Cushen) 513.35 
Radio Handbook - 21st Edition (New edition) (William Orr) 526.50 

ADAM OSBORNE BOOKS: 
An Introduction to Microcomputers - Volume 0 - 

The BeQinner's Book 511.50 
An introduction to Microcomputers - Volume 1 - 

Basic Concepts 513.50 
An Introduction to Microcomputers - Volume 2 - 

Some Real Microprocessors 529.00 
An Introduction to Microcomputers - Volume 3 - 

Some Real Support Devices 519.00 
Some Common Basic Programs $17.50 
Accounts Payable and Accounts Receivable 518.60 
Payroll with Cost Accounting in Basic 518.60 
General Ledger 524.50 
Z80 Assembly Language Programming 513.50 
Z80 Programming for Logic Design 513.50 
8080ÁY8085 Assembly Language Programming 513.50 
6800 Programming for Logic Design 513.50 
6800 Assembly Language Programming 513.50 
8080 Programming for Logic Design $13.50 
6502 Assembly Language Programming 513.50 

AMERICAN RADIO RELAY LEAGUE PUBLICATIONS: 
All New A.R.R.L. Code Kit $14.50 
Hints and Kinks for the Radio Amateur 57.20 
The Radio Amateur's VHF Manual $7.20 
A.R.R.L. Antenna Handbook 58.80 
Understanding Amateur Radio 58.80 
The Radio Amateur's License Manual 57.20 
A Course in Radio Fundamentals 57.20 
Specialized Communications Techniques for the Radio Amateur 57.20 FM.8 Repeaters for the Radio Amateur 58.80 
Single Sideband for the Radio Amateur 57.20 
Ham Radio Operating Guide $7.20 
Electronics Data Book 57.20 
Solid State Design for the Radio Amateur 512.60 
Learning to work with Integrated Circuits 54.00 

MICROCOMPUTERS/MICROPROCESSORS BOOKS: 
The Basic Handbook - An Encyclopedia of the Basic Computer Language 

(David A. Lien) 519.00 
Microprocessors/Microprogramming Handbook (Brice Ward) $9.80 
Programming Microprocessors (W.M. McMurran) 59.25 
Micropcomputer Primer (Waite 8 Pardee) 510.75 
How to Buy and Use Minicomputers and Microcomputers (W. Barden, Jr.) 513.50 
Programming the 6502 (Zaks) 517.00 
Microprocessor Interfacing Techniques (Zaks) 518.40 
Z80 Microcomputer Handbook (Barden) 511.95 
Microcomputers for Business Applications (Barden) 511.95 
Getting Acquainted with Microcomputers (Lou Frenzen 511.95 
Understand np Microcomputers and Small Computer ystems 

(Scelbi Publication) 
Scelbi "8080" Software Gourmet Guide 8 Cookbook 

. 

510$15.0040 

OTHER TITLES: 
IC OP -AMP Cookbook (Walter C. Jung) $17.50 
IC Converter Cookbook (Walter C. Jung) $18.95 
TTL Cookbook (Lancaster) $12.95 
TV Typewriter Cookbook (Lancaster) 513.50 
CMOS Cookbook (Lancaster) 1st Edition 1977 514.25 
Active Filter Cookbook (Lancaster) 519.95 
IC Timer Cookbook (Jung) 513.50 
The Cheap Video Cookbook (Lancaster) $7.95 
VHF Handbook for Radio Amateurs Brier 8 Orr) 59.40 
Beam Antenna Handbook - New 5th Edition 

(William I. Orr 8 Stuart D. Cowan) 57.80 
Single Low Cost Wire Antennas for Radio Amateurs (Orr 8 Cowan) $9.40 
All About Cubical Quad Antennas (Orr 8 Cowan) $7.00 
Electronics Pocket Book - 3rd Edition (P.J. McGoldrick) $10.50 
Transistor Substitution Handbook - No. 17 (Sams)57.95 
Microcomputer Interlacingwith the 8255 PIN Chip (Paul F. Goldsbrough) $11.95 
Computers in Action - How Computers Work 2nd Edition (Donald D. Spencer) 58.00 
Towers' International OP AMP Linear -IC Selector $9.95 
How to Build Speaker Enclosures (Alexis Badmaieff 8 Don Davis) $6.75 
Amateur Antenna Tests and Measurements (Harry D. Hooton) $11.95 
Linear Databook (National Semiconductor) $11.25 

For mail orders please add: $1.40 Local $1.75 Interstate 

McGILL'S AUTHORISED NEWSAGENCY PTY. LTD. 
187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7 

Prices Subject to Alteration 
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MAGRATHS 
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Phone 663-3731 
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Where price is important 
but service is paramount. 

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS 
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digest 
"Pay -TV" co g? 
The office of the Minister for Post and 
Telecommunications says that the Minister, Mr Tony 
Staley, will shortly make a statement on the introduction 
of "Pay -TV" into Australia. 

Subscribers pay for a 
system to be connected and 
programmes are `piped' to 
their house via a cable. The 
system allows the user to 
choose from a wide variety of 
programes with no 
advertising as the 
subscriptions pay for the 
production costs. 

It is hoped that Pay -TV could 
begin by 1981. 

The incoming Chairman of 
the Australian Broadcasting 
Tribunal, Mr David Jones, will be 
faced with the responsibility of 
making recommendations to 
Parliament when he takes up his 
appointment in July. 

Mr Staley is very keen that a 
decision should be made as 
soon as possible since the 
enormously increased choice 
would deflate criticism of the 
present monopoly control of 
Australian media, he says. 

The introduction of Pay -TV 
would be a complicated process 
since decisions on factors such 
as organisation, control, 
financing, and technology 
would have to be made. 

The technological problem 
concerns whether or not to use 
fibre optic cables to distribute 
programmes and data. 

The large bandwidth available 
with fibre optics would enable 
some 150 different channels to 
be accessible. 

Some areas of Los Angeles in 
the US have 75 channels to 
choose from, which means that 
minority interests, two-way 
communication links, TV 
newspapers, computer data, 
video books etc are possible. 

The political and economic 
considerations are obviously 
very important, especially since 
such a cable system would cost 
several billion dollars when 
installed country -wide. A study 

of the implications should be 
initiated as soon as possible, 
says Mr Staley. 

a 

P & T Minister, Mr Tony Staley. 

Super op -amp 
National Semiconductor has 
introduced a new monolithic 
operational amplifier that 
they claim dramatically ad- 
vances the state of the art 
for precision dc amplifiers. 

Designated the LM11, this op 
amp challenges the low bias 
currents of FET-input devices, 
even at room temperature. 

"When considering offset vol- 
tage, long term stability or oper- 
ation at elevated temperature, 
FETs are totally outclassed by 
the LM1I," said Ed Schoell, NS 
Electronics Applications En- 
gineering manager. 

"With a 0.3V/us slew rate, the 
LM11 is not fast, but its speed is 
offset by its low 300uA supply 
current. Nonetheless, the LM11 
can be teamed with existing fast 
amplifiers to take advantage of 
the best characteristics of both, 
even in voltage follower applica- 
tions," said Schoell. 

Full details and application 
notes available from NS Elec- 
tronics, P.O. Box 89, Bayswater 
Vic. 3153. (03) 729-6333. 

.., 
..._.. 

New faces at ETI! 
Two new personalities have joined the good ship 'Etty' and all 
you good readers and advertisers will be hearing/seeing 
more from them in the future. 

First up is Elaine Ray, who has joined our advertising sales staff 
in Sydney. Elaine comes to us from Gundagai (where the dog ...) 
via Sydney University where she obtained a B.Sc. (Hons.) in Physics 
in 1969. She followed this rapidly with a Dip. Ed. from Alexander 
Mackie College in 1970. From there Elaine enjoyed a distinguished 
career teaching at a string of distinguished and undistinguished 
schools in Australia, UK and Switzerland. Mainly, she taught physics, 
chemistry, geography and woodwork. 

Dr. John Pollard also joined us recently. John was educated at 
Oxford University, UK, gaining his B.A (Hons.) in Natural Science, 
Physics, at Oxford in 1963, followed by an honorary MA in 1966. In 
1968, John was awarded his Ph.D. for research in electronic 
materials from Southampton University. John was Associate 
Professor at the University of California Electrical Engineering 
Department for a while, teaching computing circuitry, digital 
electronics, memories etc and doing research in electronic 
materials. Along with several other people he set up the London 
Polytantric Institute and served as its Technical Director. Following 
that, he became the head of the Electrical Engineering Department 
of the University of Hun, Libya and later taught electronics in 
Barcelona in Spain, before coming to Australia last year. 

John will be working on the editorial staff of ETI. 

Intelsat drop prices, approve 
`Arabsat' 
Intelsat, the organisation which owns and operates the 10 satellite systems for global communications, has announced 
a 20% reduction in rates for leasing domestic 
communications capacity. 

The price is now $8000 000 a 
year. Intelsat also have agreed to 
technical and economic co- 
ordination of a proposed 
"Arabsat" system for regional 
communications. This system 
will consist of two satellites in 
geosynchronous orbit to 
provide communications and 
TV within and between member 
countries. 

A contract to investigate the 
effect of rain on communi- 
cations above 10 GHz has been 
awarded by Intelsat to Ohio 
State University Foundation. 

Rain clouds will be probed by 

radar beams and the intensity of 
the reflected beam will be 
compared to measurements of 
rain distribution in the area: The 
attenuation of signals from a 
satellite will also be noted 
simultaneously. 

The study should help to 
determine how much extra 
power should be provided to 
compensate for rain effects and 
whether it would be helpful to 
provide two receiving stations a 
few miles apart so the station 
with best reception would be 
used for communications 
during local rain storms. 

8 - June 1980 ETI 



Looking for a CRO? 
It isn't easy to choose an oscilloscope once you've 
made the decision to buy - the main problem is 
defining your application versus the price you can 
afford. 

Half a dozen recently - 
released oscilloscopes 
illustrate the point 

The Famell Instruments 
Model DT 12/5, marketed here 
by Warbuton O'Donnell, is a 

tough, portable instrument for 
field use, lab or test bench. The 
makers claim a vertical 
bandwidth of 12 MHz and 
sensitivity of 5 mV/cm. It's a 

dual -trace machine with signal - 
derived triggering. Priced at 
5835 it should find its way into 
many a service shop or 
department Want to know 
more?- phone (02) 407-3261. 

As the price goes up, so does 
the power of the 'scope. The 
new BS615 from Elmeasco is a 

dual -trace instrument having a 

specified bandwidth of 40 MHz. 
Vertical deflection ranges start 
at 5 mV/cm and progress to 
20 V/cm. You can run five 
display modes: channel A or B, 
dual, add and chop, which is 
pretty standard for most dual - 
trace instruments. The 
maximum rise time claimed is 

9 ns and the unit will set you 
back $990. Interested ? Call 
Elmeasco on (02) 736-2888. 

Looking at the Hitachi Denshi 
V550, distributed by Standard 
Components, this dual -trace 
CRO costs $1615 but you get 
things like: 50 MHz bandwidth, 
displayed trigger with variable 
"hold off" and a delayed sweep 
which allows magnification of 
any portion of the display by as 
much as 1000 times. Sensitivity, 
attenuator ranges and operating 
modes are much the same as 
the BS615. Standard 
Components will extol its virtues 
if you ring them on (02)660- 
6066. 

At the top end of the range is a 

'signal averager' introduced by 
Princeton Applied Research and 
distributed by Tecnico 
Electronics. This Model 4203 
costs only 512 500 and is a very 
sophisticated oscilloscope 
indeed. 

Repeated waveforms in noisy 
backgrounds can be observed 
and the waveforms' information 
processed by an internal 
microprocessor. The signal to 
noise ratio can be impoved by 
exponential linear summation, 
or normalized averaging as 
appropriate. The maximum 

Hitachi's V550 is a dual -trace instrument featuring 50 MHz bandwidth 
and delayed sweep. Hitachi CROs are handled by Standard Components 
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You'll pay top money for an oscilloscope like this - the Model 4203 
'Signal Averager' from Princeton Applied Research. With this 
instrument you can 'pull' signals out of noise and perform several 
types of averaging operations on an input signal. Talk to Technica 

frequency of signals which can 
be processed and displayed is 

10 MHz. An optional interface 
pushes this to around 50 MHz. It 

displays critical information 
such as pulse rise and fall times, 
the measured area under any 
segment and delay times 
between pulses. Many interface 
options are possible. For 
instance, remote control, X -Y 
recording etc, and it does 
everything but talk to you! 
Further information from 
Tecnico on (02)427-0888. 

Going 'down market' local 
manufacturer, BWD, released 
their model 804 in April and 
they claim this single -beam unit 
has many features that make it a 

high class measuring 
instrument Bandwidth is 

specified as dc - 10 MHz and 
the large 80 x 100 mm display 
makes it an ideal instrument for 
educational use. The X, Y and Z 

inputs are all dc coupled, the 
latter being TTL-compatible. It 

would be well suited to any 
usual CRO applications in 

audio, industrial and servicing 
fields and BWD point out that it 

would make an excellent X -Y -Z 
monitor for analogue or digital 
displays. Full details from BWD 
on (03)561-2888. 

For the bargain basement 
hunter, you could well do worse 
than have a look at Dick Smith's 
"designed for Australia"CRO. 
This single -trace machine has a 

75 mm screen, a sweep range 
of 10 Hz to 100 kHz and the 
bandwidth is quoted as dc - 
5 MHz. Sensitivity is given as 
10 mV per graticule division. It's 
light, portable and very basic but 
should be quite suitable for 
many service jobs or 
educational use. It's listed in 

Dick's latest catalogue as No. 
Q-1280 for ony $199. Enquire 
at any Dick Smith store. 
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SHOP PTY. LTD 

DISCOUNT SHOPPING for your pro- 
fessional Microcomputer and termi- 
nal requirements. 
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COMPUCOLOR II ex stock 

t= 

rv 

From $1970 Including tax. 
Features: up to 32K user RAM 

Eight colour display 32 lines of 64 
characters 5" Mini disk drive s 40 
tracks, 48 TPI 

TELEViDEO TVI 9128 
DISPLAY UNIT ex stock 
From $1256 Including tax. 

Features: 24 lines at 80 characters 
per line Transmission rates 75 - 
19,200 Bd. 96 character ASCII 
upper and lower case 12 inch 
monitor. 

: d ;,_.---.' 
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MICROLINE 80 PRINTER ex stock 
From $922 Including tax. 
Features: 80 charlsec 80 and 132 
char/line 9 x 7 dot matrix Charac- 
ter or graphics printing Plug com- 
patible to TRS-80. ® Rgd. Tm.Tandy Corp. 

SPECIAL 
51/4 Diskettes - $3.95 ea. inc. tax. 

THE 10 IS SHOP 
PTY LTD. 

212 High St., PRAHRAN, VIC. 3181. Tel: 51-1950. 
91 Regent St, CHIPPENDALE NSW. 2008 

Tel: 699-4910 

TRS-80 ® is a registered trade mark of Tandy 
Electronics.' 

WE PUT THE FUN BACK INTO ELECTRONICS 

F,'" 

e'retheheart I 
of electronics = 

_ 0 . ¢ 

r MM// 
dxFi 

1: r_-r .-, { 
4 

C:21F 
411 

5 
N 

s 

o 

ó 
VI 

"HEAR THE 

DIFFERENCE" 

Get 
Á the 

z 
Ó 

ú 
z 
o 
t- 
u 
J 
W 
o f 
z 

e11 

u 

z 
I- 

I- 

real 
N 

0 

sound W 

\\ i from 
11 

laser 
speakers 

When it comes to real 
sound Laser gives it to you 
better. Sizes range from a 
powerful 61/2 inch woofer 
right through to heavy 15 
inch musical instrument 
speakers. Laser speakers 
are fitted with high density 
ferrite magnet assemblies 
and have large high 
compliance spiders which 
permits extended Linear 
excursions. Before you buy 
any other speaker make 
sure you hear the real 
sound on Laser. 

GROUP 

DAVID REID 
ELECTRONICS 
PTY LTD 

127 York St. Sydney. Ph. 296-601 
356 Lonsdale St. Melbourne. Ph. 602-4673 

WE ARE THE HEART OF ELECTRONICS. 

rPLESSEY1 
COMPONENTS, 

NON 
VOLATILE 
LOGIC 

MN9102 
Non -Volatile Quad Latch 

Features 
e Data retention for one year in the absence of applied power 
e Simple to use 

Standard power supplies only (plus 5V, minus 12V) 
CMOS'IlL compatible 
14 -lead DIL package 
Typically ten million SAVE operations 

Applications 
e Metering systems a Elapsed time Indicators a Security code 
storage Last channel memory for digital tuning 

MN9102 
The MN9102 is a non-volatile 4 -bit data latch which uses 
MNOS transistors as memory. 

MN9105 
The MN9105 is a 4 -decade BCD counter which counts up or 
down on negative transitions of the Clock input. In parallel 
with the counter Is a 16 -bit non-volatile MNOS memory into 
which the contents of the counter can be written. When data 
has been written into the memory it can be retained in the 
absence of applied power, and subsequently be recalled from 
the memory to preset the counter. 

MN9106 
The MN9106 is a six -decade up counter in parallel with a 

twenty -four -bit MNOS memory which can provide non-volatile 
data storage of the current count position. 

MN9107, MN9108 
The MN9107 will count up to 99 hours, 59 minutes. 59 
seconds, while the MN9108 counts up to 9999 hours, 59 
minutes or 9999 minutes, 59 seconds. 

APPLICATIONS 
Applications for NOVOL are found in all forms of metering, 
security code storage, back-up storage for microprocessor - 
based systems, elapsed time indicators, electronic counters. 
latching relays and many other general industrial areas. 

Sacon Sacm 
Dale blonde 

Dram Metal Source 
Gate 

P Ottuvms!' 

N -Type $Icon SWstrate 

NOVOL devices are produced using the Plessey Metal - 
Nitride -Oxide -Silicon (MNOS) process. MNOS transistors, as 
shown here in simplified form, are fabricated with a 
'sandwich' structure gate dielectric consisting of a very thin 
layer of silicon oxide and a thicker layer of silicon nitride. In 
operation, a positive or negative charge Injected (Written) into 
the nitride/oxide interface modifies the threshold voltage of the 
transistor. Since the injected charge is trapped within the bulk 
of the dielectric it is not affected by surface leakage and the 
difference between high and low thresholds can be detected 
(Read) over very long periods. 

PLESSEY 
COMPONENTS 

PO Box 2, Villawood, NSW 2163 
Telephone 72-0133 

Adelaide 269-2544 o Melbourne 329-0044 
Brisbane 36-1277 o Perth 458-7111 4 
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LISTED BELOW ARE THE 

MAJOR HEADPHONES 
THAT OUTPERFORM 

THE MARUNI 
HV3000R 

N.B. MARUNI 
microphones take some beating too!!! 

MARUNI 
SUPERLATIVE HEADPHONES AND MICROPHONES 

THE MARUNI CORPORATION 
297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 TELEPHONE, 645 2079 TELEX 32571 
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All systems go! 
VECZOq C-IAPV o) 
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VECTOR GRAPHIC is a leading American micro -computer manufacturer who 
has been producing reliable, quality products since 1976. 
VECTOR GRAPHIC SYSTEM B offers enterprising companies the right hardware 
for the emerging micro -computer business market. More economical than "big" 
systems, yet offering wide ranging ability in their market sphere. 
Whether you're looking for Hardware for your software products or you 
want a complete end user turn key system, Vector Graphic has the solution 
to your needs. 
Fully supported in both Software and Hardware in Australia. 

48K or 64K RAM 
630K on dual floppy disk drives 
24 x 80 video terminal 
Time-share multi-user - additional 
video terminals 
Microstor - extra on-line disk storage 
Vector Graphic DM printer 
Qume letter quality printer 
BASIC, Z80 assembler, debugger, editor 

AUSTRALIAN DISTRIBUTOR 

The industry standard - CP/M 
Optional languages include COBOL, 
FORTRAN, PASCAL, C etc. 
Accounts payable 
Accounts receivable 
General Ledger 
Inventory Management 
Word Processing 

DEALER ENQUIRIES INVITED AJ.SJW. SICKER 
24 Woodfield Boulevarde, Caringbah, NSW 2229. Phone (02) 524-5639. Telex 70182. 
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NEW digest 

Fibre optic connectors for 
single fibres 
One of the problems associated with fibre optics is the 
interconnection of two lengths of optical cable such that the 

robust, stable, and optical losses are connection is 
minimised. 

Radiall has developed a new 
connector which solves this 
problem. 

Modern optical fibre is 
composed of a central core of 
fragile pure silica, a cladding of 
silicon, and a protective sheath 
of plastic. Connectors are first 
crimped to the end of the cable 
and the plastic sheath is 
stripped off, leaving the exposed 
fibre. A barrel assembly is then 
fitted over this fibre to protect it 
and hold it in position for a 
scribe -and -break operation to 
obtain a perfectly flat end -face, 
normal to the fibre axis. 

The cable to be connected is 

prepared in the same way and 
the two barrel assemblies are 
attached to provide a strong 
mechanical assembly. 

The optical faces of the fibres 
are now facing each other with a 

small gap between them. Radiall 
state that optical losses at the 
connection are less than 2 dB 
and connections can be made 
in less than two minutes. 

Further information can be 
obtained from Warburton 
Franki, 199 Parramatta Rd, 
Auburn 2114 NSW. 

1 a 

IC temperature sensors 
A new series of high performance IC temperature sensors, 
the first specified for use up to 200 degrees celsius, are now 
available from National Semiconductor Electronics. 

The new monolithic device 
operates over a range of minus 
55 to plus 200 degrees centig- 
rade and is :.upplied with intial 
accuracies of plus,/minus one, 
three or six degrees centigrade, 
but with the addition of a pot, all 
devices can easily be calibrated 
to better than plus/minus one 
degree. 

The LM135 is available in a 

hermetic T0-46 package, while 
the commercial device, the 
LM335 is available in TO -46 or a 

TO -92 plastic package. The cost 
of the LM335 is 95 cents each 
for quantities over 100 and 
further information can be ob- 
tained from Ed Schoell in Vic- 
toria on (03) 729-6333, or from 
Chris Mason in NSW on (02) 
93-0481. 

rr 

Video disc player 
for 1981 release? 
Philips plan to market their VLP laser pickup video 

disc in Australia early in 1981, hoping to gain about 

10% of the colour TV market. 

Projected price for the unit is "around $750" with hour- 
long discs to sell for about $6, while a three -disc movie album 
is tentatively priced at about $25. 

'Software' will be sourced 
from the film giant MCA, with 
whom Philips signed 
agreements for developing the 
VLP system way back in 1974. 

The Philips VLP features 30 
minutes -per -side playing with 
'standard' discs and 60 
minutes -per -side playing with 
'extended-play' discs; plus you 
get freeze-frame, fast -forward, 
reverse, variable speed forward 
and reverse and search playing 
modes (with standard -play 
discs only). 

Four major Japanese 
companies have signed 

agreements with Philips and 
may market Philips -system VLP 
players. The firms are: Pioneer, 
Sony, Sharp and Trio- 
Kenwood. 

However, it seems RCA and 
their Selectavision system, 
together with JVC and their VHD 
system, will provide strong 
competition ' in international 
markets. Undoubtedly we'll see 
examples of their systems on 
the market here, but whether the 
question of a common standard 
will be resolved - to prevent a 
likely repeat of the VCR 
standards debacle - remains a 
matter for speculation. 
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N WS digest 

New products from Datatel 
Datatel Pty Ltd is the Australian representative of the Ail - 
tech range of equipment and have announced the release of 
several new pieces of equipment. 

One of these is a new 2 GHz 
signal generator, the Model 380, 
which is controlled by a microp- 
rocessor. Frequencies may be 
switched over any range of the 
2000 MHz available in less than 
20 microseconds and the in- 
strument is capable of remote 
programming via a GPIB or 
IEEE -488 bus. 

The spectrum analyser 
model 757 is usable over the 
range of 10 kHz to 22 GHz with 
sensitivity as low as -110 dBm 
and frequency dispersion may 
be set from 1 kHz to 700 MHz 
per division. Superior perfor- 
mance of the instrument is also 
provided by its high sensitivity of 
remote tuning and semi- 
automatic operation, say 
Datatel. 

The last, but by no means 
least, is the model 13611 preci- 
sion test receiver. This new IF 
test receiver is a valuable, gen- 
eral purpose, laboratory test tool 
which can be used for many ap- 
plications requiring accurate 
and precise measurements of 
power level changes. 

Further information as to' 
prices and technical details can 
be obtained from Datatel Pty 
Ltd, 3 Raglan Street, South Mel- 
bourne Vic 3205. (03) 690- 
4000. 

Ailtech's new Model 380 signal 
generator features a general pur- 
pose interface bus (GPIB) and 
2- GHz range (top pie). Their 
new spectrum analyser, Model 
757, goes to 22 GHz and a 

sensitivity of -110 dBm. 

For precision soldering. 
Light weight. 
High power. 

woo 

FROM YOUR RADIO PARTS SUPPLIER OR: 

(02) 709 5293 (07) 44 0131 
(03)543 5122 (08)42 6655 
(002) 34 2233 (09)3815500 

ADCOLA 
STANDARD 
No frills. 
Just high 
performance. 
3mm S 30 
5mm S 50 
Fitted with 
non -seize tips 

ADCOLA 
DUOTEMP 
Temperature 
control at your 
fingertips. 
3mm D 30 
5mm D 50 

Fully automatic 
'THERMATIC' 
also available. 

SD -2B 
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Hatched, matched, despatched 
Brief news on company activities, new outlets, mergers, joint 
ventures and closures. 
Hatched 
*Dick Smith Electronics is opening 
two new stores this month - one in 
Sydney and one in Brisbane. Dick 
insists that this is not to make 
still more money but merely to 
provide a service to customers who 
would otherwise have to drive vast 
distances in their enthusiasm to buy 
kits and parts for Eli projects. The 
store in Brisbane is to be at 842 
Gympie Rd, Chermiside (phone 59- 
6970), north of the river, while the 
one in Sydney is to be at 613 Princes 
Highway, near the junction of King 
George's Rd in Blakehurst 
*Melbourne retailer, Abacus 
Computer Store, recently became 
the agents for Silicon Valley. Now 
you can get all those Silicon Valley 
goodies at a convenient inner-city 
location. You'll find Abacus at 512 
Bridge Rd, Richmond. 

Matched 
CSIRO has appointed a new chief 
of the Division of Applied Physics in 
the shape of Dr John Lowke, the 
internationally known Australian 

physicist 
The Chairman of CSIRO, Dr J 

Paul Wild, said that Dr Lowke would 
bring to the position invaluable 
experience relating to the problems 
and application of industrial 
research. 

Dr Lowke was Reader in Electrical 
Engineering at the University of 
Sydney and has worked on 
electrical discharges in gases with 
emphasis on applications in high 
power lasers, circuit breakers and 
arc lamps. He is 45, has published 
36 papers and has extensive 
industrial experience. 

Despatched 
lSIGNETICS'has published two 
new handbooks on their devices 
which should be valuable to readers 
designing their own circuits - the 
Analogue IC Handbook costs >7 
and contains information on new 
op -amps, voltage regulators, D/A 
converters, etc.; the Analogue 
Applications Manual (cost: 53) tells 
you how to use them. 
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John Shillabeer's department is involved in the maintenance, 
calibration and servicing of all test equipment used within 
S. T.C. We asked him why S. T.C. used Trio CS1560A scopes. 

"My department gets involved with all test gear purchases. 
As a general purpose scope we've found that the Trio provides 
excellent performance for its price. Being easy to trigger we 
find staff can readily get it up and going. On the production 

15MHz Trio CS1560AII Dual Trace 
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line, the bright clear trace makes it an easy scope for operators 
to use. 

"Over the past three or four years, S.T.C. has bought 8 Trio 
1560s and we've had virtually no trouble from them. Any 
minor services have been easy to carry out. As you can see we 
even use one in our department in the development of our 
own digital test equipment." 

30MHz Trio CS1577 Dual Trace 

PARAMETERS To 
"Perfection in Measurement" 

Sydney 439 3288 Melbourne 90 7444 
Available from selected dealers 

N.S.W. Sydney Dick Smith Stores 888 3200; George Brown & Co 519 5855; Radio Despatch Service 2110191. Newcastle D.G.E. Systems 69 1625; 
Elektron 2000 69 1222. Wollongong Hundell Engineering 74 0278; Macelec 29 1455; A.C.T. Canberra Electronic Components 80 4654. 
QLD Brisbane Audiotronics 44 7566; L.E. Boughen 36 1277; N.S. Electronics 36 5061. VIC Melbourne Browntronics 419 3986; Douglas Radio 
211 1698; J.H. Magrath 663 3731; Radio Parts 329 7888; Tech Rentals 267 5877; G.B. Telespares 328 4301. Geelong Teleparts 21 7288. S.A. Adelaide 
K.D. Fisher & Co 269 2544; Gerard & Goodman 223 2222; Trio Electrix 516718. W.A. Perth Hinco Engineering 3814477; W.J. Montcrieff 325 5722; 
Rablec Engineering 381 2866. TAS Hobart Imbros Surpat h Systems 23 2892. Launceston W & G Genders 31 2511. 



JOHN F. ROSE 
COMPUTER SERVICES PTY. LTD. 

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W., 2065, AUSTRALIA. 
TELEPHONE: (02) 439 1220 TELEX: AA 27901 

OPAL 
The OPAL is available in two forms: 

(a) OPAL 1000 $4,800.00 
The OPAL is an 8 slot S-100 system conforming to the new IEEE 
standards. A Delta Products Z80a 4MHz CPU card with 2 RS232c 
serial and 3x8 bit parallel ports is used in conjunction with the 
Delta Products Disk Controller. Memory is 64k dynamic RAM. 
Disk drives are 2x8" Shugart SA801R running at double density 
(480Wdrive) fitted with our exclusive Disk Saver which prolongs 
the life of the drives and floppy disks and thus reduces routine 
maintenance. The Disk Saver also reduces the risk of data loss 
due to power failures. The software is CP/M version 2.3 with 
Delta Product's utilities. A PROM monitor is supplied. The sys- 
tem is mounted in an attractive pressed Aluminium housing with 
a cast front panel fitted with reset button and key operated on/off 
switch. 
OPAL 1000 with 64k Static RAM $5,400.00 

(b) OPAL System 1000 
Terminal: Lear siegler ADM -42 or Beehive DM -20. 
Printer: NDK S-2000. 
CPU: OPAL 100. 
Delivery: 2-3 weeks. 
Price: $9,650.00. 

Tape Backup $1,010.00 
The Corvus Mirror (described under "BACKUP") allows the use 
of a video cassette recorder as a 100 Megabyte tape backup with 
random access. Transfer rate is 1.1 Megabaud (10 megabytes in 
about 10 minutes). The MIRROR can be used for archival pur- 
poses. Price includes Installation. 

Hard disk $5,830.00 
The Corvus 10 Megabyte Hard Disk has a transfer rate of 62k 
bytes/second. Price includes the disk, S-100 interlace and instal- 
lation. 

Additional Hard Disk $4,104.00 
Shugart SA1000 Hard Disk and Double sided drives to be re- 
leased soon. 

The General Accounting Package 
$1,000.00 
The system, written for John F. Rose Computer Services Pty Ltd, 
is a fully integrated Creditors, Debtors and general ledger pac- 
kages with facilities for online enquiries of all modules at any 
time. Data entry is in batch mode with a batch proof. An incorrect 
batch may be deleted before update. The system has been 
written in Microsoft Basic and compiled under Microsoft's new 
Basic Compiler to produce an extremely fast package. 
General Ledger Features 
A user defined chart of accounts allows flexible reporting for 
small business. All standard accounting reports may be prepared 
(trading account, profit and loss account, balance sheet etc) by 
defining the required account and nominating which detail ac- 
counts add to that account. Special reports may be prepared in a 
similar manner. Up to 400 accounts may be used in the standard 
system. A chart of accounts, financial report and audit trail may 
be produced at any time. There is provision for an annual budget, 
month and year-to-date balances and a comparison with last 
year's results. 

Debtors Ledger Features 
The Debtors module is a conventional brought forward system 
which allows up to 400 debtors in the standard system. Reports 
include: Debtor statements for a single or range of debtors, an 
aged trail balance, a listing of debtors on file and provision for the 
analysis of sales this month, year-to-date and last year for each 
debtor. 

Credhor Ledger Features 
The Creditors module is a conventional brought forward system 
which allows up to 400 creditors in the standard system. Reports 
include: Creditor Remittance Advices for a single or range of 
creditors, an aged trial balance, a listing of creditors on file and 
the provision for analysis of purchases this month, year-to-date 
and last year. 

File Space Requirements 
A system using 400 debtors, 400 creditors and 400 general 
ledger accounts requires approximately 198k of disk storage for 
master file data. 
500 debtor and 500 creditor entries Per month with a single 
general ledger dissection will require approximately 102k of disk 
storage. Multiple General Ledger distributions will require addi- 
tional disk storage. 

Each record requires: 
Debtor Master 202 bytes 
Creditor Master 202 bytes 

General Ledger Master 76 bytes 
Debtor Transaction 40 bytes 
Creditor Transaction 40 bytes 
General Ledger Transaction 62 bytes 
Each debtor and Creditor Entry generates 2 General ledger 
Transactions. 
The system has been designed to be easily up- 
graded for Hard Disk. 

Microsoft 
BASIC -80 $305.00 
Disk extended BASIC. ANSI compatible with long variable 
names, WHILE/WEND, chaining, variable length tile records, 
Random access etc. 

Basic Compiler $355.00 
Language compatible with BASIC -80 and 3-10 times faster 
execution. Produces standard microsoft relocatable binary out- 
put. Includes MACRO -80. Also linkable to FORTRAN -80 or 
COBOL -80 code modules. 

Fortran -80 $405.00 
ANSI '66 (except for COMPLEX) plus many extensions. Includes 
relocatable object compiler, linking loader, library with manager. 
Also includes MACRO -80. 

COBOL -80 $630.00 
Level 1 ANSI '74 standard COBOL plus most of level 2. Full 

sequential relative and indexed file support with variable file 
names. STRING, UNSTRING, COMPUTE, VARYING/UNTIL, EX- 
TEND, CALL, COPY, SEARCH, 3 -dimensional arrays, compound 
and abbreviated conditions, nested IF. Powerful interactive 
screen -handling extensions. Includes compatible assembler, 
linking loader and relocatable library manager as described 
under MACRO -80. 

MACRO -80 $155.00 
8080'Z80 Macro assembler. Intel and Zilos mnemonics sup- 
ported. Relocatable linkable output. Loader, library manager and 
cross reference list utilities included. 

X MA CR086 $300.00 
8086 cross assembler. All macro and utility features of Macro -80 
packages, Mnemonics slightly altered from Intel's ASM86. 
Compatibility data sheets are available. 

EDIT -80 $105.00 
Very fast random access text editor for text with or without line 
numbers. Global and intraline commands supported. File com- 
pare utility included. 

Micropro International 
Super -Sort 1 $230.00 
Sort, merge, extract utility as absolute executable program or 
linkable module in Microsoft format. Sorts fixed or variable 
records with data in Binary, BCD, Packed Decimal, EBCDIC, 
ASCII, floating, fixed point, exponential, field justified, etc. Even 
variable number of fields per record. 

WORDSTAR $450.00 
Menu driven visual wordprocessing system for use with stan- 
dard terminals. Text formatting performed on -screen. Facilities 
for text paginate, page number, justify, centre and underscore. 
User can print one document whilst editing a second. Edit 
facilities Include global search and replace, read/write to other 
text files, block move and copy, etc. Requires CRT terminal with 
addressable cursor positioning. 

WORDSTAR - CUSTOM $775.00 
Wordstar customized to take advantage of your Terminal's func- 
tion keys. Functions are directly accessable from the keyboard - all cursor control functions and important file handling func- 
tions. Clear plastic instruction sheet for mounting above the keys 
on the terminal can be provided. 

WORDSTAR interfacing manual $175.00 
WORDSTAR/MAIL MERGE 
(available May '80) $580.00 
Wordstar with the option for production mailing of personalized 
documents with a mail list produced by DATASTAR or NADS. 

DATASTAR $355.00 
$355.00 Professional forms control entry and display system for 
key - to - disk data capture. Menu driven with built learning 
aids. Input field validation by mask, length, attribute (ie: upper- 
case, lowercase, numeric, autodup etc.) Built in arithmetic 
capabilities, using keyed data, constants and derived values. 
Visual feedback for ease of forms design. Files compatible with 
all CP/M, MPM supported languages. Requires 32k RAM. 

Specials 
IP-225 Printer with tractor feed option and full documenta- 
tion $900.00d 
Demonstration NDK S-2000 serial printer with stand an 6 
months parts and labour warranty $3,000.00 
Hitachi 17" High Resolution Monitor $350.00 
National TV monochrome Video Camera (Model WV341) with 
built in monitor and zoom lens 5700.00 
64k EXTENSYS Dynamic RAM Board with DMA mod. Used in our 
own system. Works ok 8 HAS documentation $950.00 
Newly released 20 key Hex keypad. Includes 4 user defineable 
keys $20.00 
16K Static RAM Boards, Bank select etc $400.00 
Altos 64k system with 2 o Shugart SA801R disk drives 240k 
capacity per disk. CP/M version 2.1 and utilities. 90 day warran- 
ty. System is our office demonstration unit $5,000.00 
Micromation Zlplus system 2 x Shugart SA801R disk drives at 
double density (460Wdrive), Z80 CPU, 2 x serial RS232c ports, 
64k RAM, CP/M operating system. System is our demonstration 
unit $5,800.00 
Clear Plastic Hemisphere 171 " dia. Ideal for display work at 
exhibitionsand in shops. Stops shoplifting of small item- 
s! $12.00 (good stock) 
NorthStar CPU Board Z80a S-100 5250.00 ((4 off) 
Durst Processor $658.00 (1 off 
Negative Washing Tank $20.00 (1 off) 
8251 USARTS $4.50 
N8T26 $1.30 
8275 Ter. chip $55.00 
44 pin edge connector 52.70 
Imsai S10 2 Board 2xserial RS232c ports with lull documenta- 
tion $200.00 
Diablo Ribbons (Daisy and Dot Matrix) ' $12.00 
TSA Operating system, CP/M compatible, our price includes the 
TSA configuration package that enables you to completely cus- 
tomize the system $350.00 
Northstar Basic on CP/M. 8" disk is supplied with all patches 
required to get Northstar Basic running on 8" CP/M disks. 
Written by TSA S45.00 
Diablo Print Wheels (limited No.) $12.00 
Mostek 280 programming manual $8.00 (good stock) 
OHIO Scientific C3A Rack Mounted Computer 56k Static RAM, 2 
x 8" SA801R disk drives, Z80-6502 and 6800 processors, 
console and serial ports. Hazeltine 1500 terminal. Software 
includes CP/M with Basic, Fortran and Cobol. OS -65U and 
OS -65D disk operating systems 56.500.00 (or offer) 
As new model 43 teletype $1.000.00 
Osbourne and Associates 
General Ledger $10.00 
Common Barsc Programmes $10.00 
Payroll with Cost Accounting 510.00 
Introduction to Microcomputers $8.00 
Accounts Payable, Accounts Receivable $10.00 
Understanding Microprocessors $3.00 
ADVANCED BASIC by Coan $8.00 
Programming in BASIC with Applications by Singer.... Stt.00 
James Martin's books 
System Analysis for Data Transmission $50.00 
Security, Accuracy and Privacy in Computer systems $50.00 
Computer Data -Base Organization $50.00 
Principles of Data -Base management $50.00 
Design of Man -Computer Dialogues $50.00 
Complete set of books 5200.00 
Computer Graphics - Techniques and Applications. Edited by 
R.D. Parsiow, R.W. Prowse, R.E. Green $20.00 
Imsai 8080 23 slot motherboard with 28 amp power supply and 
front panel control (front panel ahs fault) $1.000.00 
TDL 280 CPU S-100 board $380.00 
Matrox ALT 256 S-100 graphics board (256 x 256 resolu- 
tion) $450.00 
TDL system Monitor Board and Cassette interface S-1005400.00 
Micromation Disk controller and CP/M $500.00 
2 x Cromemco Wire wrap boards $60.00 
Morrows 16K Static RAM board S-100 $350.00 
Floppy Disk Unit 2 x 8" SA801R with power supply, cabling and 
cabinet 51,700.00 
2 x California Computer products 16k Ram boards kit assembled 
and no warranty $700.00 
California Computer Products 16k RAM board with no 
2114'5 $150.00 
Godbout S-100 Bus terminator $25.00 
DEC VT52 terminal with alphanumeric keypad 5900.00 
All prices include Sales Tax, but exclude freight. Prices are valid 
whlistlished. stocks last or until next version of the catalogue is pub - 

Freight: $5.00 boards, 51.50 components and software, Others: 
P.O.A. 

Send $1.00 for our extensive catalogue 
covering hardware, systems, peripherals and software. 

You will be put on our mailing list. 
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Precision Instruments 

High 
performance 

Operational 
simplicity 
.. that's the low cost 

BWD 804 
Display size 
Sensitivity 
Attenuator 

Common line 
Time base range 
Trigger facilities 
Trigger range 

n 
Made to Measure 

nnn 

0C-10 MI -1. OSCILLOSCOPE 

.. 
4 'N,1V NHI 

_. - 
MODEL 

drj 

DOO 

8 x 10cm. 
10mVlcm - 50V/cm 
12 calibrated steps of 1, 2, 5, 10 sequence; better 
than 5% accuracy. 
Isolated to ± 400 V DC 
0.2 p sec - 0.1 secicm 
± Internal and + External with Auto or level Select. 

2 Hz to 10 MHz 

DC to 10MHz Oscilloscope 

4 

I..{./ 
tift 

IDEAL 
FOR 

EDUCATIONAL 
USE! 

OUTSTANDING FEATURES: 
DC coupled X, Y & Z amplifiers with low X -Y phase shift 
High vertical sensitivity with constant bandwidth at all attenuator sensitivities 
Constant calibration Irrespective of line voltage change 
Wide range automatic trigger and Isolated input ground 
Triggering controlled by stabilised high speed TTL circuits is fully automatic with most wave shapes to 10MHz 
Polarity and level selection together with external trigger further extends its range 
Ideal for use as an X -Y -Z monitor 
Applications include T.V. and Radio, servicing, production line testing, audio measurement, professional and 
amateur radio and experimenters 

BWD 
ELECTRONICS PTY. LTD. 
Miles Street, Mulgrave, Victoria. 3170 
P.O. Box 325, Springvale, 3171 

Telephone 561 2888. Telex 35115 

VIC. 
N.S.W. 
QLD 
S.A. & N.T. 
W.A. 
TAS. 

N.Z. 

BWD Electronics Pty. Ltd., Melbourne. Ph: 561 2888 
Amalgamated Wireless (A'asla) Ltd., Sydney. Ph: 888 8111 
Warburton Franki (Brisbane) Pty. Ltd., Ph: 52 7255 
Protronics Pty. Ltd., Adelaide. Ph: 212 3111 
Warburton Franks (Perth). Ph: 277 7000 
Associated Agencies Pty. Ltd., Hobart. Ph: 23 1843 
Instrep Pty. Ltd., Hobart. Ph: 34 3194 
P.H. Rothschild & Co. Ltd., Wellington. Ph: 66 3581 
W. Arthur Fisher Ltd., Auckland. Ph: 59 5527 



Space. Telescope will 
extend our horizons 
Due for launch in 1983, the Space Telescope will enable 
astronomers to see up to seven times further than the 
best ground -based instruments, as well as providing a 
better `view', totally unaffected by our atmosphere. 

SINCE MAN INVENTED the first 
optical telescope in the 17th Century, 
all of his efforts to -extract information 
from the light reaching. the earth have 
been limited by the effects of atmos- 
pheric absorption in the ultraviolet and 
infra -red regions, convection currents 
rising from the earth impair the sharp- 
ness of images in optical telescopes and 
cloud cover limits the amount of time 
for which earth -based telescopes can 
be used. 

Optical astronomers have minimised 
these problems by siting their telescopes 
on high mountains, such as Mount 
Palomar, and by observing objects well 
above the horizon. A few telescopes have 
been flown in rockets. However, the 
limitations of the earth's atmosphere 
will not really be avoided t,ptil NASA's . 

space telescope is launched by the 
Shuttle about 1983. 

The Telescope 
The Space Telescope is a multi -purpose 
optical telescope which will enable 
scientists to look about seven times 
further into space than has previously 
been possible at optical wavelengths. 
It will unquestionably be the main 
piece of equipment used for optical 
astronomical research for a number of 
years following its launch. 

The Space Telescope will orbit the 
earth at a nominal altitude of about 
500 km (310 miles) at an inclination of 
28.8 degrees. As it will be above the 
hazy and turbulent atmosphere of the 
earth, it will produce images of a clarity 
greater than those ever obtained with 
earth -based instruments. At the same 
time it will cover a wider range of wave- 
lengths (between about 100 nm in the 
ultra -violet right through the visible to 
about 1 mm in the infra -red). 

The Shuttle will not only be used to 
launch the Space Telescope, but will also 
be used to service it in orbit and possibly 
to replace instrument packages on board 
the Telescope, since each package forms 

a module which can be replaced in 
orbit for new experiments without 
affecting the overall system. If necessary, 
the Shuttle will be able to bring the 
complete telescope back to earth for 
extensive maintenance or overhaul. The 
estimated life time of the Space Tele- 
scope is not less than 15 years, although 
it may well be used for a considerably 
longer period. 

The current enthusiasm for the Space 
Telescope project has grown from rel- 
atively small beginnings in the early 
1960s. By 1969 the Space Telescope 
programme had begun to materialise, 
but it was not until 1976 that a detailed 
set of Space Telescope designs was 
prepared -by various manufacturers in 
consultation with the astronomers. In 
1978 the programme was approved by 
the US Congress. 

Although the Space Telescope is a 
NASA project, it has been agreed that 
the European Space Agency (ESA) will 
be guaranteed 15% of the observing time 
in return for the provision by the ESA 
of one of the instruments for the tele- 
scope. The Universities Research Assoc- 
iation ( which operates the famous 
Fermi National Accelerator Laboratory, 
Illinois) has put forward a proposal in 
collaboration with astronomers to locate 
a Space Telescope Science Institute at 
the Fermilab. It is proposed that the 
Institute will manage the science op- 
erations of the orbiting telescope. The 
Space Telescope programme is under the 
direction of NASA's Office of Space 
Science, Washington, but the George 
C. Marshall Space Flight Centre, 
Hunstville, Alabama is the lead centre 
for the telescope, while the Goddard 
Space Flight Centre, Greenbelt, Maryland 
is responsible for the scientific instru- 
ments and the planning of the telescope 
operations. The ESA work is managed 
by the European Space Technology 
Centre at Noordwijk, The Netherlands. 
Projects of this size involve so much 
effort that the collaboration of many 

Brian Dance 

nations is highly desirable so that the 
work is suitably divided. 

Dimensions 
The Space Telescope will weigh some 
9 100 kg (about 20 000 pounds or 
9.1 tonne) and will be 13.1 m long 
(43 feet) by 4.26 metre (14 feet) 
diameter. The basic configuration of the 
telescope is somewhat similar to that of 
conventional optical telescopes; it will 
have a Ritchey-Chretien folded optical 
system with the secondary mirror 
inside the focus of the primary mirror. 
In order to operate at very low light 
levels, it is vital that stray light should 
be excluded from the optical system, so 
the telescope tube is closed and well - 
baffled with the aperture door serving as 
a sun -shield. The shielding around the 
tube also serves as a micrometeorite shield. 

British Aerospace are developing solar 
panels for the Space Telescope at Bristol 
which will be able to provide a power 
level of 4 kW which is required for the 
transmitting equipment and to enable 
command signals from the earth to be 
carried out. This solar cell array will be 
the largest ever developed in Europe with 
an area of some 33 m`. 

The diameter of the main mirror of 
the Space Telescope will be 2.4 m. How 
does this compare with that of the largest 
ground -based telescopes? The largest US 
Telescope is the 5 m (200 inch) mirror 
diameter of the Mount Palomar instru- 
ment, so the Space Telescope mirror will 
collect less than one quarter of the light 
collected by the Mount Palomar mirror 
under the same conditions. Russia has 
a 6 m (240 inch) instrument, whilst 
preliminary studies for a 10 m (400 inch) 
telescope have been made by a team from 
Berkeley, Los Angeles, San Diego and 
Santa Cruz (University of California 
Campuses). 

As the Space Telescope has a smaller 
mirror than these earth -based telescopes, 
how is it that the Space Telescope can 
have a higher sensitivity? One reason is 

i 

i 
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Artist's impression of the Space Telescope in 
orbit surrounded by some, of the celestial 
phenomena which it will be used to investigate, 
including the famous horse's head nebula at 
top right 
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Artist's view of the Space Shuttle deploying the 

the greater sharpness of the images 
formed in the Space Telescope due to the 
absence of air which means that the 
collected light is concentrated into a 
smaller area. In addition, the background 
of the sky is much darker due to the 
absence of light scattered by air and dust 
particles of the atmosphere and by 
airglow emission. 

It is confidently expected that the 
Space Telescope will be able to image 
objects five orders of magnitude fainter 
than is possible with the best ground - 
based optical telescopes. The system will 
employ a remotely operated television - 
type recording system of much higher 
sensitivity than a photographic film. In 
addition, very long periods of observation 
will be possible with long integration 
times of the order of 10 hours or more 
for the detection of very faint objects. 

If objects can be seen which are 50 
times fainter than those observable with 
the best earth -based telescopes, it means 
we can look farther into space by a 
factor equal to about the square root of 
50 or roughly seven times - perhaps even 
to the edge of the universe? The volume 
of space which we can observe will be 
about 350 times (about 7 x 50) that 
observable from the best earth -based 
instruments. The observation of ex- 
tremely distant and faint objects is of 
crucial importance to the testing of our 
theories of cosmology. 

The mirror of the Space Telescope is 
a Perkin-Elmer lightweight design of an 
`eggcrate' structure fused between the 
front mirror and the back plate. It is 
made of an ultra -low expansion glass and 

Space Telescope in orbit. 

its reflecting face will be precision 
polished by a special computer -controlled 
polisher developed by Perkin-Elmer. 

The mirror will be about 300 mm 
(12 inches) thick with a centre hole 
about 600 mm (two feet) in diameter. 
The unpolished mirror weighs about 
907 kg (2000 lb or 0.9 tonne), but after 

ENCAPSULATING RESIN 

Mg F2 WINDOW 

SILICON 
SUBSTRATE 

2004 

504 

polishing the weight drops to about 
748 kg (1650 lb). The optical telescope 
assembly containing the primary mirror 
will becompleted by December 1982 if 
work proceeds according to schedule. 
The final operation on the mirrór itself 
will involve placing it in a vacuum 
chamber and evaporating the metal 
reflecting surface on its front face. 

Guidance systems 
The system which points the telescope 
at the object to be investigated is of 
great importance in any telescope; not 
only must the direction in which the 
telescope is pointed be controlled with 
extreme accuracy, but it must be possible 
to hold this direction very accurately 
indeed for many hours in order to take 
advantage of the high optical resolution 
of which the telescope is capable. 

The Space Telescope can be pointed 
in any direction and provides virtually 
24 hours of observation per day. The 
guidance system will have an accuracy of 
0.01 second of arc and will hold the 
target to within 0.007 seconds of arc for 
extended periods; this corresponds to 
1.944 millionths of a degree or to an 
error of 10 mm at a distance of 300 km. 
Precision gyros and guidance by bright 
stars are used. 

The resolving power of the Space 
Telescope will be 0.1 second of arc. This 
corresponds to a resolving power of 1 mm 
at a distance of 2 km. It is expected that 
its unique capability for high angular 

DIODE 
ARRAY 
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FACE 

fill 
512 DIFFUSED DIODES 

1 

20kV 

MULTIPIN HEADER 

MAGNETIC 
FIELD 

Figure 1. Interior of a Digicon tube (top) with a magnified view Of the silicon diode array 
below it. The spectrum is focussed on the magnesium fluoride window at the left, photons 
are accelerated across the tube and strike the diode array at the end of the tube, right. 
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OPTICAL TELESCOPE ASSEMBLY 

Secondary Mirror 
Assembly 

, J. 

Aluminum Main Baffle 

Electronic Boxes 

2.4 Meter Primary Mirror 

Main Ring 

Graphite Epoxy Metering Truss 

Central Baffle 

Focal Plane Structure 

Cut -away view of the optical telescope assembly showing the light 
baffling arrangement. Light enters from the left, strikes the primary 

resolution imaging together with its 
other advantages will make it the most 
powerful telescope ever built. It is inter- 
esting to note that enough power will be 
available to heat the main mirror to 
about normal room temperature so as to 
minimise variations from the desired 
parabolic form. 

The resolution of about 0.1 second of 
arc which will be obtainable with the 
Space Telescope may be compared with 
an optimum value of about 1 second of 
arc obtained with the best ground -based 
telescopes. (The resolution is often much 
worse than this with ground -based 
instruments.) 

Cameras 
Two imaging 'cameras' planned for the 
Space Telescope are to cover a wide 
range of wavelengths. J.A. Westphal of 
Caltech is preparing the wide -field 
camera, while a team at the European 

Support System Module 

Fine Guidance Sensor(3) 

Axial Scientific 
Instrument Module(4) 

mirror and then the secondary mirror, from where it is passed to 
the instruments. (Picture courtesy Perkin-Elmer). 

Space Agency is preparing the second 
camera which has a smaller field of view, 
but a higher resolution. This ESA camera 
will be used for observing very faint 
objects; it will be able to detect and 
measure stars as faint as the 28th or 
29th magnitude. 

The wide -field camera employs a 
charged -coupled solid state silicon sensor 
with electric readout. The field of view 
will be about three minutes of arc by 
three minutes of arc. (For comparison, 
the diameter of the moon at the earth is 
about 30 minutes of arc.) 

The faint object camera will employ a 
photon counting system which has a 
considerably lower intrinsic background 
noise. Its field of view will be only about 
22 seconds of arc by 22 seconds of arc 
which is about eight times less in linear 
dimensions and 64 times less in area 
than the images provided by the wide - 
field camera. 

The two cameras have been designed 
for different types of work and will 
complement one another well. 

Spectrographs 
Two spectrographs are also included in 
the instruments to be placed in the Space 
Telescope; they measure the intensity 
of the radiation in each wavelength 
interval. The resolving power is equal 
to the wavelength concerned divided by 
the wavelength interval over which the 
measurement is carried out. 

A high resolution spectrograph for the 
Space Telescope is being developed at 
the Goddard Space Flight Centre mainly 
for use at a resolving power of 20 000, 
but resolving power of over 100 000 will 
be possible, although higher values of 
resolving power imply longer measure- 
ments for a given intensity and accuracy. 

A spectrograph for faint objects is 
under development at the San Diego 
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TOMORROW'S TECHNOLOGY 
IS IN OUR HANDS. 

u 
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ONE PHONE CALL PUTS IT IN YOURS. 
Whatever you want in the field of electronics, no doubt 
you want it to happen fast. 

That, quite simply, iswhatGES is all about. We have 
the range. And we have the names. 

No problem is too large or too small. (And 
the same applies to orders). 

We have world wide technical 
back-up, on-line stock control,' 

rim!, an in-house engineer who is only too 
happy to offer technical advice and 

fast service on indent orders. 
Team this with large stocks on major lines and twenty 
years of business experience and you have 
the quickest, most efficient dealer in 
tomorrow's technology. GES. 

Prime Agencies 
Robinson Nugent Union Carbide _ 

- Kemet Capacitors Rockwell 
- Microprocessors E.F. Johnson 

Avantek Redpoint 
Masterite Industries Harwin Engineers` 
E -Z Hook Berk-Tek Continental Specialties Electrolube 
Erg Lee Green Precision Instruments Mini -Circuits 
Piezo Technology Tecknit Transco Products Elu Elektro - 
Union GMBH Compas Microsystems OPCOA 

Components Listing 
Microprocessors. Integrated Circuits 
I.C. Sockets - Production - MIL -SPEC Gold & Tin 
Ribbon Cable and Cable Connectors, Edge Connectors 
Kyna/Tefzel Wire 30 AWG, 26 AWG, 24 AWG, -10 colours 
D.I.L. Switches colour coded. Keyswitches and Keyboards 

Spacers, Terminals - feedthrough - stand-offs 
Heatsinks PCB type and extrusion 
Capacitors - solid tantalum - tag tants - 

ceramic and film 
E -Z Hooks and Test Leads, Circuit Hardware 

Fuses and Fuse Holders 
Crystal Oscillators, Crystal Ovens, Crystals, Monolithic 
Crystal Filters L.E.D. Displays 
Antennas - Microwave 
Amplifiers, Attenuators, Oscillators, Transistors 
Double Balance Mixers, Power Splitter Combines 
Frequency Doublers, R/F Transformers, Coxial 
Microwave Switches and 
Waveguide Switches 

EMI-RFI Shielding material, 
LC.D. Connectors 

4392488 

<C 
General Electronic Services Pty. Ltd. 

99 Alexander Street, Crows Nest. NSW. 2065. 
GES/001/CWA 
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Inspecting the Space Telescope's mirror. This lightweight core of small glass plates cemented 
vertically will be sandwiched between two glass plates and the reflective coating applied to 
one. (Picture courtesy Perkin-Elmer Inc., USA). 

Laboratory of the University of 
California, but the resolving power is 
not so high as that of the high resolution 
instrument. For very weak sources, the 
resolving power can be less than 100. 

Both of these spectrographs use a 
Digicon tube (see Figure 1) as the 
detector. This type of tube was chosen 
because it is relatively simple and because 
its performance has already been proved 
in ground -based telescopes. A diffraction 
grating is employed to focus the wave- 
lengths of interest onto the Digicon 
faceplate; the wavelength will be changed 
on command from an earth station. A 
single exposure is enough for the Digicon 
to provide the number of photons 
counted in each of the 512 channels. 

In Figure 1, the spectrum is focused 
on the magnesium fluoride window on 
the left hand side. The electrons generated 
when the photons strike the window are 
accelerated by a 20 kV electric field 
across the tube. They strike a diode 
array at the far end of the tube. Each 
diode constitutes a separate channel and 
the output from each channel is fed to 
its own separate preamplifier circuit 
which in turn passes an output to a 
photon counting circuit. The diodes of 
the array are of silicon and have a width 
of only 50 pm and a length of 200 pm. 

Data acquired by the Space Telescope 
will be transmitted back to earth as the 
satellite orbits over an appropriate 
receiving ground station. NASA's Space- 
flight, Tracking and Data Network 
(STDN) will be used to complete the 
communications network between the 

Space Telescope and the ground op- 
erating systems. Where necessary, the 
Tracking and Data Relay Satellite System 
(TDRSS) will be available to carry data 
to the ground. 

The data will be sent to computers 
which will convert it into the best 
possible images or into the best form 
for use. 

Applications 
The possible applications of the Space 
Telescope are obviously too numerous 
to mention, but we will consider a few 
of the possibilities. 

The Space Telescope, with its high 
angular resolution, will be able to search 
for planets which may possibly orbit 
other stars in the same way that the earth 
and planets of the solar system orbit 
the sun. There are 37 stars within 15 

light years (90 million million miles) of 
the sun and 10 stars of a similar type to 
the sun within 30 light years distance 
from us; we shall be able to find out if 
any of these stars have planetary systems 
comparable in size to that of the sun. 

The high angular resolving power of 
the Space Telescope will also enable us 
to investigate the very important binary 
and multiple star systems. Such binary 
systems are of especial interest where one 
of the components may be a neutron star 
or even a black hole. It is intended that 
the spectrographs will be employed to 
investigate such systems and the gas 
between the components of the systems 
to find out as much as possible about the 

physical processes which are occurring 
there. The gas pulled out of a binary by a 
possible black hole would be especially 
interesting to study. 

It is also intended to use the Space 
Telescope to try to establish the distances 
of galaxies more accurately, since their 
relative distances are known much more 
accurately than their actual distances. 
Cepheid variable stars are used in these 
measurements, since their intrinsic 
brightness can be estimated from the 
period with which the brightness varies; 
if their actual brightness as viewed from 
the earth is estimated, one can calculate 
their distance knowing their intrinsic 
brightness. Cepheid variables have not 
been detected outside our own local 
group of galaxies using earth -based tele- 
scopes, but it is expected that the Space 
Telescope will be able to detect Cepheid 
variables at distances up to ten times 
those so far detected. 

A more accurate estimate of the 
distances of these galaxies should thus 
be obtained and this will enable us to 
make a more accurate estimate of the 
distances of more distant galaxies; it 
may enable us to estimate the time of 
the 'big bang' at which the universe 
was born. 

Although our inter -planetary probes 
have sent us back excellent images of 
the planets of .our solar system, these 
images have been obtained only over 
relatively short periods of time. The 
Space Telescope will provide extremely 
detailed images of the planets and their 
weather systems over much longer 
periods and this information will be 
supported by the sending of Orbiter 
vehicles to the planets; such as the 
Orbiter already passing around Venus 
and the Project Galileo Orbiter planned 
for Jupiter. The study of planetary 
weather patterns should enable us to 
improve our terrestrial weather forecasts. 

Probably some of the most interesting 
uses of the Space Telescope will be the 
chance discovery of information vital to 
our understanding of some part of the 
universe, but it is not possible to spec- 
ulate on the paths to which such dis- 
coveries may lead us! 

Conclusions 
The Space Telescope will be a vital tool 
in man's exploration of the universe in 

the mid -1980's. However, it is not likely 
to replace earth -based telescopes, since 
the latter offer the most cost-effective 
way of obtaining systematic data about 
the heavens. The Space Telescope will 
initially, at least, be used only for 
projects which cannot be satisfactorily 
carried out with ground -based observ- 
atories. The estimated cost a few years 
ago was US$400 million, but this has 
doubtless been lifted by inflation. 
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PARTS FOR 
NEW KITS 

ANALOGUE FREQUENCY METER (See ETI December) 
Printed Circuit Board Cst N-8642 S1.95 

GUITAR PRACTICE AMPLIFIER (See ETI Jan) 
Pnnted Circuit Board Cat H8625 $4.60 

ETI 466 300W AMPLIFIER (See ETI Feb) 
Complete kit. Cat K.3444 $69.00 
Pnnted Circuit Board (f -glass) Cat 11-5626 S7.50 
MJ15003 0/P tane.tors Cis Z1808 $5.00 
MJ15004 0/P transistor Cat 2.1810 $5.00 

PLAYMASTER AUDIO ANALYSER (See EA Feb) 
Complete kit Cal K-3510 $99.50 
Printed GrcuM Board Cat 10.8373 S8.50 
4136 IC Cat 2.6105 $1.88 

CONTROL TIMER (See EA April) 
Pnnted C,rcut Board Cal 11.8374 $2.50 
Temer module Cat X-1050 $17.50 
CA3140 IC Cat 2.5417 $1.48 
NE555 IC Cal Z.6145 $0.34 

TV CRO ADAPTOR (See EA May) 
Complete Kit Col 6.3060 $29.95 
Pnnted Cercuot Board Cat H.8375 53.75 

INCREDIBLE! 
camera with 
Compare and be entered' Ow superb 

6Bvr 1V owner. teed, se eight in to TV 

set (video output also). and his 
uniquem .ohani l rrd,ron wrvsunenr 
for inn dos. Ipcussing (down to o 

Mscale 
15mm'I or up to infinity. 

inn resolution (over 550 lines). can 
pebble with Ant TV sunder.. And 

doe prise. bargain' 

Cat X1195 

$29900 
AS REVIEWED IN APRIL EA 

Make a cheap CCTV system. 

Low cost TV 

RF AND video 
fUpfRe 
°EF/,,viriaa. 

U,e the above somata in conjunction with our 
fiber TV set of superb ºubty clos.d- 
ckcart TV Greet foe all .ride of 

onlonag use. pool. nsilor. a, "curdy 
pplfali.., etc etc -the use are midleesl 
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omparble CCTV srstame, (Vec.n $9900 still,. the IV es TV H you worth) 

LCD CLOCK/TIMER/ AS USED IN 
MODULE 

ALARM/STOP 

HUGE APRIL E.A. 
Bmm,LCD DIGITS! 
Incredible sophistication, Thos 

composite 7 channel digit.' clock 
and timer module operates loan 
single 1.5 von p.idm cell. can be 

Cal 0.119 

DUE IN STOCK 
THIS MONTH! 
Dick Smith's 
Fun Way Into 
Electronics, 

Volume 2 
Yes. the book you've been 
wailing for is due in stock 
N. this month. Twenty 
stalling new projects to 
build, all useful es well ea 

educational. If you .0)oted 
'Fun War F. you'll 00101 
Fun Way 2 lust as much. 
It's ideal for ell og.. from 
7 to 1071 

$695 

KITS FOR FUN WAY 2 PROJECTS 
KM Ion a3 20 protects will be meltable shortly. For detail. of the 
yrs, see our 1960 analogue; foe details of ee.ileteloty. ring your 
n.tet Sock Smith Dentonics store oe weenie, 

Haven't Seen 'Fun 
Way Volume 1' Yet? 

Then you don't know whet yea. ..a 
missing out on! This es the idol 
Introduction into electronic. for anyone 

easy to understand sample, step by step 

instructions ,upphed Twenty el.metary 
projects to burld kite d pods .rabble to 

bold own Incredible ralu.-we r. sold 

ow' 20.000 of dos book in lull . 
months' Cat 0.2600 

Don't try to remember 
it - TAPE IT! 
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It tenures a review button let instant 
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and pause controls too, Comas rah'. inbuilt 
.lereer microphone. ase b earphone 

Gd A 4050 

$4500 

INCREDIBLE BARGAIN" 
We've sold over 8000 of the previous 
model: now it's even better! 

DESIGNED FOR AUSTRAUAI 

Thetis another world of listening enjoyment out d the tense of your 

short were retire Ifs railed 'VHF- and you can tun. me dos world with 
our new 'Co nicnor VHF/AM .rho 
Res new, improved model d designed just for Australian c0nd,nons 
(dons buy or.n.at models which may not he su0abl. lot Australian 

band,). Openres Morn lettered enema or mares power. 

RECEIVES THE FOLLOWING BANDS: 
AM - the slated broadcast bard 

FM - the lie room b eaorswaah rode bard 

CB- coves the 40CBteem Panels 
TV- Cores the kw bad IV donnas. kw ambulance lean, 

polo tow owls pnate busnn0M cones Mc 

AIR - Covers die AM *mall bards Austen approach and 

departure pound cored. * lo c, etc 

PR. -stern ar 2 nee aset.J bard. also coon har0UJ coed 
man bad. duties, hequen es elc. plus buvess bed. 

arroden. oats doom, two -war a rode, etc elc 

WHAT DO YOU DO ON COLD WINTER NIGHTS 
WHEN THE TV PROGRAMS ARE LOUSY? 

I 

fi V/11 
- tl jora 

Cal X1160 

Try video entertainment of the 'do it yourself variety: 
with a video entertainment console from Dick Smith. 
Why watch 'the box' if there's nothing worthwhile to 
watch: sharpen your reflexes as well as enjoy yourself. 
And show the TV stations what you think of their 
programs) Simply plug it in. away it goes. Full Colour. 
on scrxxn scoring, sound effects. with plug-in Partridges 

CONSOLE ONLY 

5495° 
MORE OF DICK'SBONZA YES! We have 
BARGAINS 

KBUYIthe 
F6í320! 

BE WDY! 
SAVE 33% ON 9V 

EVEREAoy EVEREADY BATTERIES 
Veo. huge reduction ILR. 
price is 99C ech our price 
on this 'bulk buy special 

9 

60C.11 «""00n 
Another great buy (hurry. Iusl 1 feos 

619) 3 speed 2407 fan moron, Mood 

new at an than halt replacement 

ast Thor of fho uses a both - 
at comb may of Most 

Conneclon data suppad 

Cat 11.9900 S1250 
. * 530:8íT 

OR A MICRO 'WHY BUY BATTERIES? 

Her., .stoner superb recorder. a palm shed.'.,:- 
Leib you an M anywhere And K has e 2 speed . - " l 

r lot enre recording time (standard 15 '4 s 

inn/side micro mantes pre either 15 or 30 -. k. LfI rr 
minutes/sob) Teo cis dowril maw le 
qualm use it anywhere (mum( batteries or .s 
Memel wppM. Compare our woe pool* 
speed equivalents sail for 579 cad more 
elsewhere' Cat A 4040 

Osed mer p 

or huge range of and Cassenos to SUIT tiny mimo ^CJ 
is¡.ces. Compra. on on. as..ns n wit this moren (up m SO $1 80 Cat 13303 

pat. ea. smpphed with unit 750 30 mmúsda) 4 7 Or ten or more. 5.296 
Let X1050 Cat C.3360 

CASSETTE THEN THROW THEM AWAY! 
N«Cads are cheaper! 
hs a tact N.ae camas work a4 la 
~Pa n fu U,g M ter may r acne. 

el first o,6wuwo500 the axe co 

sane d dews yo PI ogee Pndgno 

Kids art OW ha rtpaeq amo.wrd 
'M' cols (1 26 n ram" dose enough) 

Only $205 each 

eeeeeeeeeeeeeee eeeeeeeeeeeee Can't charge Nicads? 
FIRST SHIPMENT Problem solved! l i - ,v Ilr peel new but charge wedge horn 

I 

46R plea wA m. Karp adapta - wain 
bnnms San y pan 2 14 Noe n None 

On ued5r pq on fe papo 
and Pain way Come bad es15 hews 
.rd .ear. Rh doegad 

SOLD OUT: 
Please accept our apologies if you missed out: our first 
shipment sold out In a metier of days) Now for the good 
news: they should be back In stock by the time thee advert 
appears. So hurry in H you don't want to be disappoonted 
again. 
CHECK THESE OUTSTANDING FEATURES: 

Bondwrdih: More then 6.56411c ALL THIS 
Sensitivity: lomv/dreieion FOR ONLY Sweep Frequency: IOU - I006Hp 
Screen liar 75nm 
Sync: Internal and External 5199°° 

MAJOR DICK SMITH RESELLERS 
ADVANCED ELECTRONICS 
5. The 0uadrant Launceston. Toe. (317 075( 
AFRO ELECTRONICS 
113e Bathurst Sheet. Hobert Tas. (348 232) 
AMATEUR'S PARADISE 
121 N.reno Street. Soulhpod, Old (322 644) 
A 8 M ELECTRONICS 
74. Nigh Sheet Wodong. Vic. (244 548) 

43CO 

Vulcan 
Street 

tELECTRONICS 
NSW. (7.42 545) 

CRYSTAL 
So. 

t.V BB4oken 
1. NS 

PTV 
SW (6497) 

DE at.ECSt ELECTRIC 
tbwenr Hwy. uemone, NSW. (214 137) 

ELEKTRON 2000 
181 Whorl Rood, Newasrle. NSW. (262 644) 
ELECTAOFIO 
133 Melop Street. Geelong. to. (97 817) 
G3 N ELECTRONICS 

NSW. (978 379) 

H tG g S eELECTRONIC 7 
4eoerior,NW(731) 

HITEL HI El 
145 Queen Street. S1 Mertz NSW. (523 4442) 

HUNTS ELECTRONICS 
IA Nell Street. Toowoomba, Old (326 944) 

NUTCHESSSONS COet 

MtGMUNICSATI(ONS56 CENTRE 
KELLER ELECTRONICS 
218 Adelaide Street. Maryborough. Old (214 559) 
KINGSTON ELECTRONICS 6 RECORDS 
Channel Court Kinsmen. Ti,. (296 402) 

361KB 

ELECTRONICSM. MARINE I A. 
(212 176) 

KENT ELECTRONICS 
in NT. (814 749) 

5 
LYREBIRDELECTRONICS ytret.wt.. 

(25 525) 
MELLOR ENTERPRISES 
Shop 2, 10.syth. SL Why.11 Norris, SA (454 764) 

MAW S 
48 McNamara 

Sued. 
Orange. NSW. (626 491) 

NAMBOUR ELECTRONIC SHOP 
Shop 4, tow. Noose. Ann St Namboul. Old (411 604) Oe. 101YMBEYStet e BRONáCI 

Wa. (S25 262) 

POW ER'N'SOONO 
15 Franklin Street Ttanl.gon. W.. (743 631) 

PLUG -PACK CHARGING 
ADAPTOR CARTRIDGE 

$950 $195 
Cal M-9525 Get M9518 

Listed below ore re -sellers who stock a large range of our 
products. However. we cannot guarantee that they will have all 
hems in stock or at the prices we advertise. 

P.J. 
2 Wee W. 5lELECTRONICS et 

CWRONI 
NSW. (243) 

PURELY ELECTRONICS 
15 Ent St. Rockhampton. Ole, (21 OSA) 

SOUND COMPONENTS 
78 Brisbane Street Tamwadh. NSW. (661 363) 

SUº5 

M 
R d1 ELECTRONICS 

Ré Né yó WA pH 977) 

42 Virtu r. 
ELECTRONICS 

M Old. (611 723) 

SIUCON CHIP ELECTRONICS 
Suite 3. 98 Bodge Street. Musoollbrook, NSW. 

TABLELAND 
c 

RADIOOld SERVICE12 
017) 

TOMORROWS ELECTRONICS 8 HI Fl 
66 Woll,nt Street. Goslord. NSW. 1247 246) 
TRILOGY WHOLESALE Ed 

I13 
oyMadow,NSWI1 

219) 
TROPICAL TV 
249 Fulham Reed. Vincent Old (791 421) 

WAGER WHOLESALE ELECTRONICS 
82 bonylh Strut. Wages, NSW 2650 

TO 
3100 Gol oat 

ELECTRONICS ll r, era use, Old (340 280) 

In response to many questions yes 
certndy taxi the Phbps íM320 

UNf CO radio The lint and still Ole 

most poplar lad CB oo Austral,. - 
lo Dooms or pleasure Old CB .s a 

reó,11 Try It o4 soon, Cat 0-1800 

$330°° 
LEARN 
ALL 
'ABOUT, 
IT! 

- 

Electric vehicle: the combos crud 
hico about then new wish 1h,s Dub 
Pending leletence work Mignory, 
designed currr.nt trend.. Huge 168p. 

Cat 8.2400 

CARTRIDGES 
AVAILABLE: 

10 GAME SUPERSPORTS 
All your Intends games - for one 
or two players. Cat 0.1162 520.00 
WIPE OUT: S louinnms games to 

last your skin Get 71-1160 $25.00 
MOTOR CYCLE: four gams foe a 

tingle plena. mown.. stunt std.. 
drag 6 endure Cat 0.1163 529.00 
BACK IN STOCK SOON. CAR RACE, 
Ask let h M your neerest store. 
Cat 0.1185 $25.00 

ULTRASORIICS 
Need ultr.enro 'wisdoms for the 
mage:ion projects (see this month'. 
MP Wive got enr matching 
ultresumc Iremmmers and receiver. 
ter huge gene* of projects. (They're 
ton to e.penmenl with. Ir.') 
Transmitter. Cot L.7050 
Receiver. Cat L-7052 

$695 
ea 

A MUST for every 
hobbyist! 
Do en tune 6000 Noun Wray tmarerq 
PCBs, You ambles 

me Ira Jipa 
relama stand bibs 

gama yai a herds 
tree ph made err 
TN 4- awl aped 
Cl T-5700 

$195° 

ANOTHER NEW 
STORE!! ; 

Of 
O,e 

O¡. 

$895 

Yes - we're proud to 
announce the opening of 
our math Sydney store: at 
Blakehurst, on Sydney's 
south soda. Now you don't 
have to travel miles into 
the cM -wene on your 
sodel 

You'll hod us just near the 
corner of the Princes Hwy 
and King George's Road - 
and there's plenty of 
parking off Vaughan 
Street 

TO TO STONEY f 
Y r 

ta to,: umr s 

613 PRINCES HWY, 
BLAKEHURST 

PHONE 546 7744 

BUYING BY 
MAIL? 

It's so ear' Simply Os. 

the items you want. with 
their ables,. oornbees. 
end post it elf with yaw 
cheque to our mail o,dee 

(address at right). 
Don't forget to include 
post b pecking (charges 
poly to 101a1 order value 

ae per table at rlgh1). 

Then watch Your I.nerbor' 

ORDER VALUE: P&P 
S5 (mm) to $9 99 S1 00 
510 00 to S24 99 S2 00 
S25 00 to $49 99 S3 00 
550 00 to $99 99 S4 00 

$100 or more S5 50 
NOTE: These chugs apply to goods sent by 
pot in Austral.. only. Large and bulky items 
cannot be sent by post 
N 100 prefer- we will desptch your owlet by 
Comet Road hemp.. anywhele in Austrelea 
for only 51.05 - 1hel'r below what it sons 

s' Large and burr demo are normany sent 
by Comet onto. you windy doHer.inly (es 
by 0.3 or air - you pay height on delrruy,) 



NEED MORE THAN A RADIO? SAVE ENERGY: YOURS!! 
This is more - much more! In fact, it could save your life! 

Imagine: you're miles from anywhere and loot. Hopelessly 
lost. You could be in boat a light plane. a car - even 
bushwelking 

v 
You turn ony radio receiver end tune Ina station. After a 

1 few moments, you tune in a second, then may be third. A 
few moment moreend you're on you way. You know 
exactly where yu ere, end which direction to heed! 

Sounds Impossible? Not N you helve one of these remark- 
able Dick Smith Radio Direction Finders. Very easy to use. 
end accurate. It you can hear a station. you can direction 
find wrth it. It's that simple! 

As well as being a true R -0-F,11 can be used as 
a standard radio receiving these bands- 

long Wne (150 to 400kHr) teacen a weather bend 

Medium Wave (530 to 1600uhe( boadu.l bad 
FM band (M to IOfMHr) to goad max 
VHF bard (104 to 174MH4 rush anabces rimes. etc 

Pais lk THE LATEST MODEL EXCLUSIVE - 
Moore Band (i 6to4AMHa) stet to step and she to Oxen. etc 

ONLYp 

s12J0 
Cat 0-2820 IA 
BUILD A KIT: 

It's FUN and a great way to 
learn and save money too! 

UNIVERSAL AUDIO MIXER - 
r. 

$4950 
25W CAR STEREO BOOSTER 

Road nose beating nu, Up 

you cur stereo Quad eo e 

massive 12 wens on 
channel Easy to contract 
parr cuts ene Meeker leads 

for an Incredible Mie «. 
n bremng enormerd 

$2950 
Cat K-3493 

Ces K-3300 

`TAI' IGNITION SYSTEM 
Stands Sur 'transistor assisted ignition'. 

Easy -to -bud cat mapo-eus Melt Meson 
ad sum tachometers roe Siegel wet 
deluxe Mean,plus es -died ~um 
case and Ad estrueens 

Cacud design based an crimrn ~let 
Ekstrom tumor. system 

$3500 
MUSICOLOR COLOR ORGAN 

$5950 
SPECIAL `SHORT FORM' MUSICOLOR KIT 

This d many In la geesed muse and ache censectna 

who wad to bold e id. Mea ex. own Weston boos erfr des gel $ 3 9 50 
-as anon but doe teal Mule case a hewer. (Innnceons book 

a ata supped)- Ca X-3141 

IlIORSE KEYER 
Fe, all hums or wale -he -hams' 

The let includes paddle 6 all 

earerwms. inn cam (pang e 
not madedl. Savable speed 

correct proportion erbalt meats 
Sua most tnmcervers 
Cat K-3470 $3950 

ETI 300W 
AMPLIFIER 

Mon power fa your Lollar' 

Masson 300W. deal for group 

or saws adaplWs kit for 

complete module. as shown 

Cr X-3444 

TOP VALUE 
MAINS IRON 

Dick's own 240V fully approved 
mains soldering iron. Supplied 
with free solder sample. greet 
value for hobbyist b tnchnrcien 
alike. 25W rating 

COMPARE 
OTHERS AT 

$14 AND 
MORE!!! 

OURS: 

$975 

t-1300 

Why shout mound the house. 

office, Put in this a station 
end calm dove 

®q®IIIIWIIE,'eL hntII. inch slave has 21 metres 

aV/iefTi of Ina rend 
batten.. ' works from internal ben.nes. 

/ 9..--;....v.-) $3750 
7 Cat F-1040 

MANY OTHER INTERCOM MODELS AVAILABLE 

WINTER DRAWERS ON? 
It's pretty chilly first thing on a winter's 
day. Why let a cold seat ruin your entire 
day. Imagine the bliss of finding a 

delightfully warmed seat: it can be Cat x-200Bt 
yours with the Dick Smith warmed 
toilet seat. It's exclusive to Dick Smith. 
It's fully guaranteed end It is absolutely 
SAFE. Installation is very simple (full 
instructions supplied) and it will add a 

zone of comfort you never thought $3250 
possible' P.S. Guests appreciate it. tool 

BATTERY PRICES 
SLASHED! 

Vest Wire cut the price of them popular Mallory Duracell lent 
lift batten.. They're greet for use in ell applications - nowt. 

medium or light duly. and they last much longer than convention.' 

betted... Wire just bought huge quentites, and our hulk 

purchase discounts ere now passed on to You Save novel 

Type b Dry Cat. No. Old Price NOW ONLY: 

2 e AA (penlite( S-3280 51.60 $1.39 
2 a'C dot. S-3283 52.15 S1.89 
2 a'0 site 5-3284 52.15 $1.69 
1 e 9V (216 sin(S-3286 52.50 $1.99 

SAVE WITH DICK'S BULK BUY BARGAINS( 

POWER AND TONE! SAVE OVER $15.001 DON'T THROW 'EM OUT: 
Abe roan soma o -fiat eel orobeh loan to men ureic ON KEYBOARD! I CHECK 'EM FIRST! 
in your car. Why not hew ed-fi quality then toot Most 

car 

e 

uerM capable el delivering hi-fi maim, ere 

this car grephie .minims/booster merle, end you 11 

notke the different..mm.drnedfr 25 wen. per channel; 

plus lull equ.hnr control. Incredikie 

qv; ̀  $7 900 : ' 01 
Col A-6665 

THE B -I -G BOX 
Foe those special gopcb when site lard strength) are 

mooned Huge 425.250 s 100 mm and n Ms standard 
19n red mount. Comes complete ash handles as shown 
meth assembled and worked on Outstanding value 

FITS 19" 
RACK! 

Cat H-2480 a\ 

$4950"-- 
ALWAYS LOSING 
BITS'N'PIECES? 
Parts drawers mate senil: save you 
time and eflortl 

$200 
each 

a. 

Interlocking drawer. to build upon es require 

Two styles to Moose hem deep drew., or 2 . 

atellew Brewer per bon overall sire is 114.67. 
130mm his e h e dl. Check them out, 

I drewercH-2584 2 drawerce,11-2585 

!q 
wag - 

illyd gas stdabla drawer cabinet 

12 a 18 drawer. clew pase 
drown er Mang 3170 a 180 

140mm case Wry pauta 

12 drawer: N-2588 
18 drawer: N-2588 

$12.50 
$14.50 

OF AR CUSTOMERS ... 
Ruin often, products we adventsur, comp 
lately sold out within e low dens Or 

problems met hold up delivery of preened 
ponds so they ere not in the stores when the 
advert appears. Please don' blerne the store 

aceser o staff. they are pornl.e to do 

mythine about let What we are trying to car 

Is that d you am Mold le drive across town 

to pick up a tunneler line. give the store e 

tine font ... post in ease: 

Dick Smith and Staff 

Hobbyist drill 
goes anywhere! 

Ca T-1750 

Building computer o anted projects} 
Youll need a keyboard sooner or later. 

This datum keyboard Intone end eid- 

callr switched keys with 'womb'.tops 

(comes in mended 'OWERTY 
format) with gold platted e n eerifull 
63 en ASCII Mane.. 

111e0 s,S6aen$3950 

Ideal for printed count beads most 

wad. p"mste 6 otter hoarsen pbs 
Neer h two cells (extra) 

ornes with Irmo itrio b Towne bar 

Need a digital 
keyboard? 
A huge umber el interesting 

gimlets can be made withe 
numeric herd - Mri e o 

Mar you ensemble Yourself 

end so save wen morel High 

euelrry moulding. ell pans 

umpired Yew, 

$375..a. NOW 
wwww 

c.t $ 50 
1(-2010 

$175° 
CeI A-8509 h $4 

*1 AS erre shin pocket or purse, can san 

9 p00 roc a'mum pa ua9 Iron iota e 

$ A We e, Ended almost SS 00 ae rho i pMe, ceo nn comer we and latea 

MINI CLOCK MODULE 
ALARM CLOCK I this Awe he the bream dock our. decade, If s 

Never pay another parking tine MU fluorescent droplet with lire* bright preen 

or miss an important appointment! digits (ideal for dbyhem use) complete with alum 
(b fitted) Runs off 12 volt.. with ienhir line 

What e sortie Tiny alien clock Ms fan batten erring. Incredibly insure. Want 
can m al t rbecel: our let budding Into ors. 
bons. does etc en. 

WAS S19.50 

AMATEURS: 
HAS THE HEW AMATEUR BANDS1 

ALREADY! (30, 17 & 12 metres):' 
Makes all other rl, s obsolete!! 

Cat X 1042 1 

Car x-1045 

NOW 
Si 459:: 

WHAT A SAVING! 

DON'T BUY -A NEW HF TRANSCEIVER UNTIL 
YOU SEE THE NEW DIGITAL YAESU FT -707! 

Tlnyl just 240 (w) x 93 (h) 295 Id) 
All solid state 
Single knob tuning & band change 
LED S meter, Power meter a 

Variable IF bandwidth control 
Wide receiver dynamic range 
13.5V DC operated (1.5A A; 20A T) 

Much lower price than most HF 

rigs with tar less features!!! 

DUE IN STOCK NEXT MONTH 

DICK SMITH ELECTRONICS 
NSW 125 York Street. SYDNEY. 

147 Hume Highway, CHULLORA. 
162 Pacific Highway, GORE HILL. 

30 Grose Street. PARRAMATTA 

Heft., e great kit for IM audio but a 

*erecter mixer designed to do those 

the others - la example sound on 

hoot d Prolesuonal ºarm wait 

auloiade. lone connote 6 VU meter 

Cal K-3492 

One of me most peale lens red 
Many decoro le ,aloe weans 

Ave cane end pee 00 one 

etel one el de best Connects to 

see empkler Ian Noel ad 
snorts ved Aeniaon ese 

kale Eon to kid sale to operate 

and adds W to palle 
CO 1.3140 

Ph 290 3377 Inc 399 Lonsdale Street. MELBOURNE. Ph 67 9834 

Ph 642 8922 656 Bridge Road. RICHMOND. Ph 428 1614 

Ph 439 5311 QLD166 Logan Road. BURANDA. Ph 391 6233 

Ph 683 1133 842 Gympie Road. CHERMSIDE. Ph 59 6970 

ACT 96 Gladstone Street. FYSHWICK. Ph 80 4944 

263 Keira Street. WOLLONGONG. Ph 28 3800 SA 60 Wright Street. ADELAIDE. Ph 212 1962 

613 Princes Highway. BLAKEHURST (Opening Soon) WA 414 William Street, PERTH. Ph 328 6944 

MAIL ORDER CENTRE: PO Box 321. NORTH RYDE NSW 2113. Ph 888 3200. PACK ft POST EXTRA. 

Cat 0-2869 

Imagine: a full digital HF transceiver 
in a package a little larger than, say, a 

2 metre erg' That's the new Yaesu FT - 
707. A magnificent example of the 
latest in solid state engineering, this 
new Yaesu features not only the 
eodsdng HF bends, but roe provision 
for the new ones. tool And h has both 
types of display (wrth the digital 
readout being a TRUE frequency 
meter). USB. LSD. CW 6 AM, of 
course. with 240W input (SSB/CW). 
Single knob tuning. single knob band 
change. Impressed, We certainly 
are. Check it out when it arrives next 
month (ring store to check actual 
deliver dates). 

Trouble with batteries es you 

never know al they're not yued 
You caret maaaaae then with e 

meter. so you throw them out. 

Hewes the enswe; better, 
checker that takes virtually all 

batteries (even Niceds. etc), 
loads them property end gives 

yea e Yes/lip/nerrnal 
reading Every home 

should have o 

$095 It5.1625 

SAVE 
How 

nary 
times hen war returned ro your 

as only to had ysrew left your lights an and 

YOURT 

esuat harbneraplan Irahem 

ayuntes in ucmd 
sear, n.re ha sergan: 

M pes 
CARnth ,use two ens, socks undwrah you. 

dash and beeps d you lean yon lights an 

BATTERYBest w case you want to toes them an. it 

stops *her 10 seconds) Incredible) We 

50 monk so' And cal look at the pone - teas 

ear worm saving your ban.,, - lust 0nú1 

BARGAIN 12 VOLT 

©1980 

Don't forget: Dick Sn>I weir 
better any genuine Aus ralian 
advertised price on Yaesu! 
For us to better any price ...ply bring along copy o1 the cutlet 
alien from a dealer in the same ely. Abe checking they have 

socks to sell al that price, we guarantee to better eta 

bonHcord 

welcome here 
SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 

BRISBANE: Half hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY O 
RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



Receivers for the 
budget -minded 
shortwave enthusiast 
Bob Padula 

Interested in shortwave DXing but short of cash? Here's 
how to look for a set to suit both your needs and your 
budget. 

EARLIER ARTICLES in our DXer 
series discussed the basics of shortwave 
listening. DXing techniques, reception 
reporting, and QSLs. This time, we'll 
look at types and capabilities of some 
currently available receivers, and in 
particular, the sort of gear that is now 
becoming increasingly popular through 
secondhand sources. 

Over the past couple of years, high 
quality receiving equipment from Asian 
factories has virtually saturated the world 
market. As a logical and predictable 
outcome of the substantial capital 
investment for the design, development, 
and high -volume manufacture of CB 
equipment, many factories have now 
entered the general field of long -run 
production of high quality receiving 
gear at prices which Asian consumers 
can afford. 

The hobby of DXing, or, as it is 
known in Japan as "BCL" ("Broadcast 
Listening") has rapidly developed on a 
vast scale, being particularly attractive 
to teenagers as an alternative to the 
earlier, but somewhat short-lived pop- 
ularity of CB radio. Discussion of the 
many reasons for this tremendous 
upsurge in DX radio listening is beyond 
the scope of our present article, but it 
should be noted that Radio Australia's 
weekend, prime -time evening audience 
in Japan has been conservatively estim- 
ated at several million. As well, there 
has been a remarkably high level of 
interaction and collaboration between 
Japanese equipment manufacturers, and 
distributors, and the support offered by 
commercial publishing houses dealing 
exclusively in DX/BCI literature - a 
practice which is virtually non-existent 
elsewhere. The "umbrella" organisation, 
"The Japanese BCL Federation", com- 
mercial in nature, exercises extraordinary 
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The Yaesu FRG -7 is a solid-state general coverage receiver employing the drift -cancelling "Wadley 
Loop" front end. It sells for around $3505400 new, about $100 less second-hand. 

control and . management over the 
multitudes of regional BCL/DX groups 
throughout the country, with intense 
penetration and involvement with the 
national educational systems. 

The accelerated penetration of Jap- 
anese communications receiving gear 
onto the world market needs no further 
emphasis. However, for the Australian 
hobbyist, there is a catch. Import and 
sales taxes tend to have a serious damp- 
ening effect for the local buyer and for 
the younger DXer, with limited funds, 
the $350 price tag is often the biggest 
barrier. It appears that the majority of 
new set sales in the $350 - $500 
bracket are going to older people, 
generally folk who are interested in 
shortwave listening as an alternative 
information and entertainment medium. 

The interesting thing about all of 
this is that there has been a steady trend 
in the availability of good, general- 
purpose communications gear entering 
the secondhand market. It is this avenue 
of purchase that should be explored by 

the younger or financially limited older 
hobbyist. New sets are being released 
onto the market regularly, and estab- 
lished models are continually being 
modified and upgraded. There seems to 
be a trend nowadays for listeners to 
rush out and buy the newly released, 
new model of the "ZZZZ999" receiver, 
possibly out of a need to own "the best 
and latest" even though the general 
specifications may be identical to the 
superceded version, with only "cos- 
metic" modifications to appearance and 
finish being introduced. The almost new, 
superceded set invariably finishes up on 
the secondhand market, often going for 
a ridiculously low price, and it is here 
that the buyer can come out well on top. 

Bob Padula is from the Australian Radio DX 
Club, a non-profit organisation catering for 
people interested in mediumwave and 
shortwave 'DXing'. More information about 
the ARDXC and their activities can be 
obtained from either P.O. Box 67, Highett, 
Vic 3190, or from P.O. Box 79, Narrabeen, 
NSW 2101, for a 30d stamp. 

26 - June 1980 ETI 



Good bargains are also available for the 
older tube type sets, and for the remain- 
der of this article, we'll discuss what to 
look for in secondhand sets, with a 
few tips for bringing their performance 
to "as new". 

Tube receivers 
Multi -band receiving equipment during 
the 1950s was generally limited to 
military surplus gear, for the Australian 
hobbyist, or to what he could make 
himself from published designs, using 
locally available parts. Imported gear 
was essentially confined to what could 
be brought back from trips to the USA 
or Europe, and was limited to those 
with plenty of spare cash! Solid state 
equipment had not been developed in 
the early 1950s, at least for reliable 
HF performance, and the era was 
marked by such military surplus equip- 
ment as .the R1155, AR8, Marconi 
CR100 (B28), AR88 (RCA) and the 
famous HRO (National). Most originated 
during World War II, were made to last 
and are still giving good service today 
in DX and ham shacks around the world. 

Many designs were of the single - 
conversion superhet, with possibly two 
RF and three IF stages, with some form 
of mechanical bandspread. Variable 
selectivity using crystal filtering was 
featured on some designs, and most sets 
had facüties for balanced antenna 
inputs. The AR8, originally installed 
for the RAAF, coupled to the AT5 
transmitter, had an IF of around 
900 kHz, which whilst giving better 
image rejection than the standard 
455 kHz arrangement, suffered from 
selectivity shortcomings. The writer 
uses a Marconi CR100, originally 
manufactured for the British Navy, and 
acknowledged by many listeners as 
being the ultimate set of its time, with 
variable selectivity, crystal filter, superb 
sensitivity, and extremely high temper- 
ature and mechanical stability. The one 
in use here has been modernised, using 
miniature tubes in the RF stages, but 
some of the original octal based tubes 
are still in use, now approaching the 
40 year mark! This type of gear is 
becoming rarer on the used market, 
as it is virtually living on borrowed time, 
with maintenance being the respons- 
ibility of the technically trained owner. 
American firms, such as Hamerlund, 
Hallicrafters and National, had for 
several years been producing multi - 
band gear but which needed conversion 
to Australian power -line standards after 
importation. Some were factory modi- 
fied for Australian conditions and 
occasionally appear on the used market. 
Maintenance and spare parts are a 
problem. 

During the early 1960s, when Japan 
emerged on the world receiver market, 

the American and British firms were hit 
very hard with the type of competition 
offered, and both Hamerlund and 
National ceased production of comm- 
unications receivers altogether. Among 
the first of the Japanese general purpose 
tube -type communications receivers rel- 
eased here was the Lafayette HE30 The 
design of this set was to be the standard 
for many years - it featured straight- 
line tuning dials (main and bandspread 
tuning), single conversion, 455 kHz IF, 
RF stage, RF and AF gain controls, 
front panel antenna trimmer, it had 
adequate selectivity and excellent sen- 
sitivity. Image problems ("double spot- 
ting" from twice the IF - 910 kHz) were 
usually reduced by outboard antenna 
tuning units or preselectors, giving 
increased RF selectivity in the front end. 
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The Lafayette HA600, a popular older -style 
solid-state set featuring slide -rule scale and a 

'bandspread' dial. 

There were several variations on this 
basic theme, Star offered its "JR" series 
while Lafayette released a variety of 
sets in the "HA" series, some with VHF 
and/or longwave coverage. The most 
popular model was the HA230, with 
straight-line tuning for both main and 
bandspread, and coverage up to 30 MHz. 
In the early 1970s, the tube versions 
were finally displaced by solid-state 
designs, all in the HA -00 series (such 
as HA600, HA600A, etc.). 

Trio eventually offered its later model 
tube designs, beginning with the 
9R59DE, in 1967. Strangely, an 
American version of this set was never 
manufactured. Various designs followed, 
such as the 9R59DR, -DS, all tubes. 
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One of the most popular tube sets was Trio's 
9R59DS. It's still a good performer. 

Circuits were similar to the Lafayette 
sets, but with two "window" circular 
dials instead of the straight-line tuning. 
The 9R series were eventually replaced 
by .solid-state designs, beginning with 

the QR-666, in the mid 70's, and in 
turn this was superceded with the 
R-300. Neither set proved very pop- 
ular, due to poor crossmodulation 
characteristics and overloading effects 
from strong signals on the lower 
frequencies. 

The Trio 9R series represented 
excellent value for the money when new 
and secondhand sets are showing up 
continuously today. Expect to pay 
around $100 - $120 for a good one, 
or $80 - $100 for one that needs some 
work on it. Selectivity characteristics 
are superior for serious DX work, 
compared with many of the current 
generation solid-state radios, and their 
sensitivity is excellent. Two mechanical 
filters are used in the IF channel, 
yielding relatively steep -sided IF pass - 
band characteristics, necessary for 
serious DX work in the HF bands. The 
main drawback with the 9R series is 
their drift, particularly during warm-up. 
Installation of a voltage regulator tube 
(VR150) across the oscillator supply is 
recommended by the manufacturers, 
and costs little; a big improvement will 
be apparent. This set is undoubtedly the 
most popular tube type set ever re- 
leased, and thousands are in regular 
use in DX shacks in Europe, New 
Zealand, Japan and Australia. 

This setgives impressive performance 
over the entire MW -SW spectrum, and 
using tubes, does not exhibit cross - 
modulation or overload problems for 
SW work on the lower frequencies or 
on mediumwave. A hint: some models 
tend to mysteriously fail to operate on 
the LF end of the 4.8 MHz - 14.5 MHz 
band; this is due to decreased emission 
with age, of the 6AQ8 oscillator tube, 
particularly where mains voltage fluc- 
tuations occur. If using such a model, 
replace this tube. 

Making tube sets 
"as new" 
Tube sets seem to go on for ever. 
However, deterioration in performance 
is so gradual that the user often fails 
to recognise that something needs to 
be done. If buying a secondhand tube 
set, try and have new tubes fitted, at 
least in the RF, mixer, and IF stages. 
Some maintenance pointers: 

Vacuum out particles of dust 
and lint - use a small brush to 
get into the crevices, on top of 

'the chassis. 
Remove the tubes and carefully 

clean the pins and sockets with 
a spray, such as CRC. 

Alignment may need "tweaking" 
- follow the instruction manual, 
or alternatively, peak the RF and 
mixer circuits at the HF end of 
each band, and coil slugs at the 
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SAVE NEAR 5100 - 
AND GET THE BEST:: 

That's right! We're offering the magnificent Yaesu FRG -7000 and FRG -7 receivers at huge savings off normal prices: up to nearly $100 off! Why take second best when you can have Yaesu - the one with Wadley Loop! 

YAESU FRG -7000 DIGITAL 
There are many communications receivers on the market today, 
but there is only one Yaesu FRG -7000. It offers features the others 
can't match: better sensitivity, better selectivity, better noise 
figures: plus full controls that really put you in the driver's seat! 

Like a separate digital clock/timer(time programs 
for recording while you're absent, for example!). 
this clock is in both local and GMT - and is 
separate from the large LED frequency display . A 

large S meter for easy reading and 
simple, colour:coded band switching. 
And the biggest difference: the FRG - 
7000 has the incomparable 'Wadley 
Lóop' circuitry for superb performance 
under the worst conditions. Only 
Yaesu has the Wadley Loop! 

. 

$599 \1 YAESU: PROFESSIONAL 
GEAR FOR THE AMATEUR 

YAESU FRG -7: THE WORLD'S 
MOST POPULAR RECEIVER! 
Yes! More FRG -7's have been sold throughout Australia 
and the world than any other general coverage comm- 
unications receiver. That's a pretty hard act to beat and 
the reasons are obvious. Performance - Reliability - 
Price. The FRG -7 satisfies even the most discerning SWL. 
It has proven ultra reliable since its introduction. And the 
price: at $395 a bargain, at our ridiculous special price of 
just $319.00 it's a steal! 

We welcome 

Cat D-2833 

Cat D-2850 

bankcard or offer easy terms with LIMITED 
BFC FINANCE - . 

DISCOVERED VHF YET? 
We sold thousands of the previous model: now 
our famous 'Communicator VHF receiver has 
been updated to include the CB band, tool 
Handsome military look, with battery/signal meter 
and tone controls too. Dual power, the only one 
designed for Australian conditions! 
Comes complete with FREE VHF LISTENING 
GUIDE to tell you what to look for in the exciting 
world of VHF radio! 

STILL 
RECEIVES THE FOLLOWING BANDS: 

ONLY AM 1530 - MOM) broadcast band 
FM (BB - 108MHr) be moot 6 nommoraty stations 

$ 5 9 L8 127 MN t) All 40 CB 

N (5d - BBM14) two way mhoTV, publK ulAnq. etc 

tadi 

AIR (108 -145M114 Aucratt band plus waitron, rwo-way, etc 
PP 1145 - 174MHZ) Iwo way red., fire m ambulance, etc 

DICK SMITH ELECTRONICS 
NSW 125 York Street, SYDNEY. 

147 Hume Highway, CHULLORA 
162 Pacific Highway. GORE HILL 
30 Grose Street. PARRAMATTA 
613 Princes Highway, BLAKEHURST 
263 Keira Street. WOLLONGONG. 

$31 

SHORTWAVE ANTENNA KIT 
At last! An easy -to -erect 
short wave antenna Ithat 
requires no soldering! Ideal 
for the FRG7/7000, comes 
complete with copper 
aerial wire, polypropylene 
insulating guy wire and 
insulators, down -lead and 
full instructions. 
You won't find it anywhere 
but your Dick Smith Store! 

. MELBOURNE. Ph 67 9834 
RICHMOND. Ph 428 1614 
BURANDA. Ph 391 6233 
CHERMSIDE. Ph 59 6970 
FYSHWICK. Ph 80 4944 
ADELAIDE. Ph 212 1962 

WA 414 William Street, PERTH. Ph 328 6944 MAIL ORDER CENTRE: PO Box 321. NORTH RYDE NSW 2113. Ph 888 3200..PACK b POST EXTRA. 

Ph 290 3377 
Ph 642 8922 
Ph 439 5311 
Ph 683 1133 

(Opening Soon) 

Ph 28 3800 

VIC 399 Lonsdale Street 
656 Bridge Road. 

OLD166 Logan Road. 
842 Gympie Road. 

ACT 96 Gladstone Street. 
SA 60 Wright Street. 

DOCK 50.4~ 
'=11 r- m 

Cat K-3490 

welcome here 
SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour earlier. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 
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LF ends. Check dial calibration, 
and if badly out, realign using 
oscillator coil slugs at LF ends, 
or oscillator trimmers at HF ends. 
Some sets may have variations to 
this - consult the operator's 
manual. Alignment can be done 
by ear, if you know what you are 
doing, fór maximum output, but 
should ideally be carried out with 
proper laboratory equipment to 
establish the correct selectivity 
passband shape in the IF channel. 

Volume, tone control potentio- 
meters can be sprayed, as for the 
tube sockets, to reduce or elim- 
inate noisy operations. 

When buying a used set, make sure that 
you get an operator's manual, or at 
the very least, a copy of the circuit. 
If the set appears to have been mod- 
ified, ensure that the circuit ,changes 
are marked up either in the manual or 
separately. 

The comments above are intended 
to apply to such sets as the Trio 9R 
series, or the Lafayette HE series. 
Older type tube sets will generally 
require considerably more electronic 
knowledge and expertise, particularly 
if conversion to modern tubes is under- 
taken. The author would be happy to 
advise on a series of modifications that 
can be made to the Trio 9R59, but 
which would require a high level of 
technical ability and "hands-on" elec- 
tronic experience. 

Solid-state receivers 
The first non-professional general cover- 
age solid-state communications set was 
possibly the Eddystone EC10. Produced 
in England, the set was sold around the 
world in the early 1960s. Its performance 
on SW was rather good, with adequate 
selectivity and sensitivity, but it lacked 
punch on mediumwave. Fully self- 
contained, it operated off internal 
"D" cells. A modified version was later 
released, the Mark -2, featuring a fine 
tuning control. 

Production of the EC10 ceased 
around the early 1970s. Both versions 
appear in the used market, and are 
good value at around $100 - $120. A 
comprehensive operating handbook was 
supplied with each receiver at time of 
original purchase, and should accompany 
the set, as it contains full alignment 
instructions and circuits. 

The Lafayette HA600A/600/800 
series are frequently seen in the second- 
hand market. The first models exhibited 
very poor crossmodulation and over 
load characteristics and were unpopular 
for serious mediumwave work in high 

signal strength areas. Their performance 
on the low frequency SW bands was 
somewhat restricted, at least for users 
in the main capital city areas. Away 
from strong mediumwave locals, these 
sets are quite good, and can be operated 
off external 12 V supplies for portable 
work. Average prices for good used 
models in the HA600 series are about 
$140 - $150. Do not buy a set in this 
series if you want to get involved in 
serious MW work from a capital city area. 
The HA800 was the amateur bands 
version. 
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Tandy's DX160, under she Realistic label, can 
be obtained for as little as $150 - good value. 

A set that has gone somewhat un- 
noticed in recent years is Radio Shack's 
DX160. Solid-state, it has been selling 
through Tandy outlets for $240, and 
covers from 150 kHz to 30 MHz. It 
has separate dials for main and band - 
spread tuning and showed good select- 
ivity and sensitivity, and proved similar 
in performance to the Lafayette HA600 
series. However, double -spotting was a 

problem with this set, as with most of 
the single -conversion receivers, including 
the Trio 9R, and Lafayette HE and HA 
series. Some form of outboard antenna 
tuning unit or preselector would be a 
useful addition. The DX160 can work 
off an external 12 V DC source, making 
it suitable for DX-peditions. Used 
DX160's fetch around $150, and whilst 
not as sensitive or selective as the 
Trio 9R, this sort of cash outlay 
represents good value for the money. A 
report from USA indicates that the 
DX160 has now ceased production, 
possibly in favour of the digital read- 
out DX300. One feature with the 
DX160 not commonly found on simil- 
arly priced sets is the fast/slow AVC 
control. 

Sony put out its solid-state CRF160 
in the early 1970s. It covers LW, MW, 
FM, and ten SW ranges (each 600 kHz 
wide, representing the main inter- 
national SW bands). Sensitivity is good, 
but selectivity is a little inferior for 
serious DX work. It operates either off 
240 V mains or via six "D" cells. Still 
available new through some sources; 
used models go for around $250 - $300. 
Marketed as a portable, it is somewhat 
large and bulky; has inbuilt speaker and 
is a double superhet design. 
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Sony's CRF-150 covers LW, MW, SW and FM 

New generation gear 
The sets already mentioned 'conform, 
essentially, to traditional design concepts 
generally single conversion, but with 
some double conversion models rep- 
resented. In the late 1960s, the South 
African produced Barlow -Wadley 
XCR130 appeared. This used the 
phase -locked drift cancelling loop design, 
giving virtually rock -steady frequency 
stability, good selectivity, adequate 
sensitivity and image problems. It was 
widely marketed in Europe, Africa and 
Australia and was the first of the new 
generation sets to offer frequency read- 
out accuracy much better than the 
conventional superhet designs. The new 
price was considered by some DXers to 
be high (around $400) and design weak- 
nesses subsequently became apparent 
due to the internally generated "birdies" 
every 1 MHz, plus others. The set was 
promoted as a portable, and gave good 
service as such. It was also used (and 
still is) as the main receiver in many 
DX shacks. It is available on the used 
market, but maintenance and alignment 
can be tricky unless the buyer is tech- 
nically trained. Used models go for 
$200 upwards (close to original retail, 
price) and this writer does not believe 
that this is good value compared with 
other equipment now available 

Drift -cancelling "Wadley -loop" 
designs are now proliferating. Yaesu- 
Musen brought out its FRG7 in 1976. 
It is still going strong, currently retail- 
ing for $300 - $395. Other companies 
also offered similar deigns, such as 
Sony's 1CF6800 (1978), Drake's SSR1 

The Drake SSR-1, another Wadley Loop set. 
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KENWOOD 
FEATURES 
1. HF general coverage: 200Khz-30 Mhz SSB/CW,AM 
2. Easy operation for tuning by 1 Mhz step band selector 

switch and 1 Mhz coverage VEO. A preselector is not 
equipped 

3. The digital frequency display indicates to 1 Khz and the 
analogue display Indicates to 10 Khz. 

4. Built in ceramic filters. AM -wide -9 Khz (-6db). 
AM -narrow -5 Khz (-6db). SSB/CW -2.7 Khz 
(-6db). 

5. Built in Noise Blanker. 
6. RF-ATT: Switchable for 020, 40 and 60db. 
7. Tone control. 
8. Switchable antenna terminal: Below 2 Mhz -1 

Kohm. Over 3 Mhz -SO ohm/1 Kohm sNitchable. 
9. Built In digital x'tal clock 12 hour indication with 

AM/PM display by LED. Timer facility for power on 
and off -will not indicate time while the power is off. 

10. Recording terminal with a recorder control terminal 
which enables the automatic recording with the timer. 

11. Mute terminal. 
12. Dimmer for LED and lamps. 
13. Built in 10 cm speaker. Optional external speaker 

available. 
14. Designed to operate on 100/120/220/240 volt AC 

power 40/60 hz and 13.8 volt DC (external) power. 

A truely engineered professional 
receiver as supplied to 

Australia's Armed Forces, 
Universities and Government Departments. 
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TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
31 Whiting Street. Artarmon. Sydney. N.S.W. 2064. Telephone (02) 438-1277 

Authorised Distributors: 
N.S.W.: SIDE BAND ELECTRONICS SALES. (02) 438-4191. - EMTRONICS (02) 398-6378 
VIC.: VICOM IMPORTS PTY. LTD. (03) 699-6700 QLD.: MITCHELL RADIO CO. (07) 57-6830 
S.A. & N.T.: INTERNATIONAL COMMUNICATIONS SYSTEMS PTY. LTD. (08) 47-3688 
W.A.: WILLIS ELECTRONICS (09) 321-7609 TAS.: ADVANCE ELECTRONICS. (003) 31-5688 
PLUS MANY OTHER REGIONAL OUTLETS THROUGHOUT AUSTRALIA 
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Call into 
your nearest 

authorised 
"distributor 

and ask to see 
these and other 

high performance 
Kenwood units 

Some of AUSTRALIA'S LOWEST COMPONENT PRICES (Now Lower 
Note: Regular Prices not temporary specials - keep us in mind for that next order. STILL!) 

POTS 40c 
(LINEAR Vi" 

ALUM. SHAFT 

Linear potentiometrs 
rotary carbon 
500 Ohm, rK, SK, 

50K, 100K, 250K, 
500K, 1M, 2M. 

Duality Large red LEDS well disused LEDS wide viewing angle. Rest value 
15c each, 51.40 per 10. 5110/K. $12 a 100 NO brag 
Duality MOUNTING CLIPS 3c ea. ea. Just fact 52.70/100 150 each 

TRIMPOTS 14c 
tKIu2K, 5K0, 

500 

, 10K, 50K, 100K, 
512 a 100 (10mm) 250K. 500K, 1M, 2M 

Trade/govt./S.T. exempt: welcome. 
Send for special lists (e.g. 529 a 100 TRADE 
pots and 599 a 1000 LEDs plus tax if ENTRANCE applicable. Small quantities also. 

ppp METAL CAN TRANSISTOR 

13c BC107BC108BC109 / 13c 
10 for 51.20 100 for 511 

Epoxy BC178. BC109 same price 

1 Amp. DIODES 
50V 1N4001 6c 

100V 1N4002 - 7c 
400V 1N4004 8c 

1000V 1N4007 - 110 
10% oft 100 SAME 

$31/2 a 100 SIGNAL DIODE IN4148 

$29 a 1000 4c each 

1. 2.2. 3.3 

4c ELECTROS 
(UPRIGHT) 

(per 100 prices In brackets) 
Cap. 16V 25V 50V 

0.47uF 40(5314) 5c(534) 6c(54) 
4.7, 10uF 5c(S31,4) 6c(534.) 70(54) 

22uF 6c(533/4) 7c(54) 80(55) 
33uF 8c(S4) 90(55) 100(56) 
47uF 9c(55) 100(56) 110(57) 

100uF lOc(S6) 120(57) 14c(511) 
220uF 12c(58) 160(510) 35c(517) 
470uF 160(512) 220(516) 45c(530) 

1000uF 220(518) 300(525) 750(550) 

4c POLYESTER 
FILM CAPS 

E12 10% 100V 

.001 - 4c 
0012 - Sc 

.0015 - Sc 
0018 - 5c 
0022 - 5c 
.0027 - SC 
.0033 - Sc 
.0039 - Sc 
.0047 - 5c 
0056 Sc 

.0068 - 5c 

.0082 Sc 

.01 - 5c .1 - 10c 

.012 - 6c .12 - t1c 

.015 - 6c .15 - 12c 

.018 - 6c .18 - 14c 

.022 - 6c .22 - 15c 
.027 - 6c .27 - 16c 
.033 - 7c .33 - 18c 
.039 - 7c .39 - 19c 
.047 - 7c .47 - 20c 
.056 - 8c 
.068 - 8c All values 
.082 - 9c in uF 
10% off 100 same uF 

SCRs C106Y1 
40c 

C122E 
$1.20 

SCRs: TRIACS: 
0.6A 30V C103Y - 35 
0.8A 200V C1038 - 60 6A 400V SC141D 4A 30V C106Y1 - 40 10A 400V SC146D 
4A 400V 010601 - 75 DIAC ST2 
8A 400V C122D - 51.05 Chart to identity leads 
8A 500V C122E - 51.20 Plus trigger info. 

Sy E12.2.2 Ohm to 4M7 

11/2 C each V.w or 

11/2 C NEW TOP DUALITY 90C a 100 same Ohms 

CARBON FILM 2c each y,w or 
RESISTORS PERFECTS ONLY $1.40 a too same Ohms 

-'51.30 - 51.50 - 35 

- 10c 

25 A 400V 

SC260D TRIAC 

C37D SCR 

EA. $2.50 

Keep electronics a hobby and not a luxury, compare our prices and buy from 
us. Same day turnaround service (unless swamped). All 000ds top 
quality and new. No m(n/mum order. One PIP eharee of 45c regardless 
of Quantity Advert current 3 months for late readers 

CONSISTANTLY 
DIGGERMAZ ELECTRONICS LOW PRICES P.O. BOX 33, CORAMBA, N.S.W. 2466 

CONSISTANTLY 
BETTER SERVICE 
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(1975), and the Century and Standard 
(1978). The design is often identified 
by the 1 MHz tuning dial, either con- 
centric with, or separate from, the main 
tuning dial. Frequently, a "preselector" 
control is featured. The FRG7 has 
adequate frequency readout, down to 
about 5 kHz, and covers 500 kHz to 
29 MHz, with good sensitivity. Drake's 
SSR1 has not been so popular, due to 
problems with spurious signals. In 1978, 
Yaesu released its FRG7000 an elaborate 
set with digital. frequency readout and 
quartz crystal clock. Many FRG7s 
changed hands in favour of the 
FRG7000, as people wanted digital 
readout. As a result, there are continu- 
ing offers of FRG7s on the used market 
and a good price is around $250. The 
FRG7 can also work off a separate 
12 V DC source, and works well with 
relatively small antennas. 

National released its digital readout 
model DR48 in 1978, a double superhet, 
and this was superceded by the DR49 
in 1979. Designs are similar. DR48s 
are now showing up on the second- 
hand market and a reasonable price 
is around $350. DR49s new can be 
obtained for $470, which is about the 
minimum after shopping around. The 
DR48 (and DR49) is an excellent 
general coverage set, with excellent 
sensitivity and adequate selectivity. 

' 

with prices around $250, and the set is 
a current model. 
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A popular portable is Sony's ICF-5900. A 
good, low-priced beginner's receiver. 

A little set that packs a big punch is 
Sony's IC'5900W. Released in Australia 
in 1978 it is small enough to be taken 
along whilst travelling (even over the 
shoulder), and works really well as a 
main receiver, either off internal dry 
cells or via a mains adaptor. It has a 
unique tuning mechanism, with read- 
out accurate to about 5 kHz. Currently 
available, it sells for about $240 new. 
Selectivity is perhaps a little wide for 
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The DR28 from National Panasonic is a popular 
digital frequency readout. They may be picked 
around $100 more. 

National also offers its intermediate 
set, the DR28, a double conversion 
design with digital readout, but there 
are problems with double spotting from 
signals 4 MHz removed from the signal 
frequency. Used DR28s are to be found, 
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portable receiver, a double superhet design with 
up second-hand for around $250, or new for 

` o 

really serious work, but is good enough 
for the price! Used models are snapped 
up quickly, and a good price is around 
$160. Frequency range is from MW 

through to 30 MHz and it includes a 
BFO for SSB/CW reception. 

Summary 
The increasing availability of general 
purpose sets on the used market is 
providing plenty of scope for people 
new to DXing, and particularly for 
younger folk with limited funds. Do not 
buy older war surplus sets unless you 
are competent to carry out maintenance 
and fault finding yourself. More modem 
tube sets, such as the Trio 9R and 

r 
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Standard's C6500 is an economical Wadley 
Loop set - reviewed in ETI, June 1979. 

Lafayette HA series, are good buys 
but you will need to recognise that 
spare tubes will be harder to get as the 
years roll on. If you are not interested 
in MW work, then you should look at 
something like the FRG7, or DX160. 
If digital readout is what you want, 
then the DR48 or DR28 are the ones 
to keep in mind. The use of a simple 
antenna tuning unit for all types of 
single -wire antennas is recommended 
where image problems are severe. This 
can consist of the ordinary "pi" design, 
with one tapped coil and two variable 
capacitors. The tuned circuits give the 
required boost in RF selectivity, thus 
reducing double spotting effects. The 
unit also matches the antenna to the 
receiver, giving an improvement under 
most reception conditions. The coupler 
can also be used with'a balanced feeder, 
such as a dipole. 

REACTION 

PONER 

YoN 

ETI 718 

TUNING 

ww 
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The ultimate in budget SW receivers I The 
ETI-718 was described in the October 1979 
issue and should cost less than $30. 

Used equipment is proliferating these 
days, and with a sensible study of 
features, price, and maintenance aspects, 
the younger, budget conscious DXer 
should explore the secondhand market 
widely. There are probably thousands 
of unwanted sets lying around in cup- 
boards - many of these have never been 
advertised, and can often be had "for a 

song" if you are enterprising enough to 
put your own "wanted" advert. in elec- 
tronics magazines or "Trading Posts". 
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ASM1 A TECTONICS 
12 Victoria Street, 
Coburg 3058. 
Phone (03) 354-5062. 

DIODES. LINEAR IC 739 
741 

$2.80 
30c DISPLAYS AAY30 40c 301 40c 747 $1.00 FND350 $1.98 BA102 70c 307 70c 748 60c FND357 $1.40 BA244 22c 308 $1.20c 1458 60c FND500 $1.40 BP104 $2.80 310 $2.60 1558 $1.90 DL747 $3.50 BYX71 $1.20 311 70c 1830 $2.80 MV57164 $3.80 HP5082 $2.50 318 $3.20 2917 , $3.20 0A47 40C 319 $3.50 3089 $4.20 SCR's 0A90 

0A91 
OA202 
0A636 
P600G 
1N3493 
1N3493R 
1N4001 

20c 
20C 
80c 
70c 
90C 

$1.70 
$1.70 

08c 

324 
339 
348 
358 
377 
378 
379S 
380N14 

$1.00 
90c 

$1.20 
70c 

$2.70 
$4.20 
$6.90 
$1.50 

3360P 
3911 
3914 
3915 
3916 
7392 
13600 
CA3046 

$1.40 
$1.60 
$4.50 
$4.50 
$4.50 
$3.30 
$2.20 
$1.65 

C103YY 80c 
C106Y 65c 
C106D 90c 
C106E 70c 
C122D $1.30 
S4015L $1.90 
S2025H $3.75 

1N4002 
1N4004 

10c 
10c 

381 
381AN 

$2.30 
$3.96 

CA3080 
CA3086 

$1.90 
65c TRIAC's 

1N4007 20c 382 $2.00 CA3130 $1.50 SC141D $1.30 1N4148 06C 377 $2.70 CA3140 $1.50 04015L5 $2.80 1N5404 40C 383 $3.20 CA330s 70C BT139-600 $2.80 1N5408 80c 387 $1.80 CA3401 80c 

ZENERS 
388 
555 

$1.38 
30c 

LF356 
NE571 

$1.10 
$7.50 

TRIft! CAPS 
1P4 -5P5 30c 400mW 556 $1.20 MC1494L $6.65 
2P -22P 40c 3V3 -33V 19C 

565CH $3.00 OM350 $7.90 
5P -65P 30c 1 WATT 566 $3.10 RC4136 , $1.45 
5P5 -40P 40c 3V3 -33V 30C 

567CH $3.00 SAK140 $2.64 
2'/x WATT 709 80c TBA641 $2.40 
8V2 -18V 
5 WATT 
5V1,12,15V1 

65C 

20C 

710 
711 
725 

80c 
80c 

$4.20 

UAF771 
UAF772 
UAF774 

500 
90C 

$1.70 

MAIL ORDERS - $1.00 
min. post & pack please. 

The PacTec System: versatile...attractive... 
economical 

PacTec enclosures are customized 
to fit your needs. 
Now you can package your product in an 
attractive custom enclosure, built from standard, 
stocked parts and accessories, using the PacTec 
system. These durable, impact -resistant cases are 
constructed of ABS material to ensure long life 
and attractive appearance. 

Because you specify the enclosure from stocked 
sizes, standard features, and low-cost options 
and accessories, PacTec can save you anywhere 
from 50-80% the cost of comparable metal or 
custom -moulded enclosures, while giving you an 
enclosure that is certain to enhance your product. 
Using thespecial system of internal mounting 
bosses, vertical card guides, mounting rails, 
accessories and other hardware, the PacTec 
system gives you unlimited flexibility in creating 
the enclosure you want. For production units, 
you simply specify what you need, available off - 
the -shelf, to quickly and easily assemble your 
custom enclosure. 

Associated Controls Pty Ltd 
Sydney: 55 Falrford Road, Padstow NSW 2211. Phone 709-5700. 
Melbourne: 214-224 Wellington Road, Mulgrave Vic 3170. Phone 
561-2966. Brisbane: 371-5677. Perth: 325-5722. Adelaide: 
297-2033. Port Kembla: 74-0278. 

. .. 
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ANTENNA v 
1 POLE 
12 POSITION 
WAFER 
SWITCH 

O 

24 TURNS 
19 mm dia. former 

0 

1 

I10 -415p F 

ro 
J 

TO RECEIVER 
ANTENNA/EARTH 
TERMINALS 
(COAX) 

ANTENNA COUPLER TO COVER 6 MHz - 30 MHz: This circuit is designed to match a 

random unbalanced antenna ('long' wire) to an unbalanced receiver input. The capacitors are 

standard single -gang 'broadcast' units with about 415 pF maximum capacitance. The coil is 

24 turns of 19 gauge (swg or equivalent) enamelled copper wire wound on a 19 mm diameter 

former (plastic preferably), each turn spaced by about the diameter of the wire. Taps are made 

every second turn, from turn 2 to turn 22. An ordinary single -pole, multi -position switch is OK. 

The capacitors and switch are adjusted for best reception. Keep a record of the combinations. 

SUMMARY OF THE POPULAR USED & NEW SETS 

& THEIR MAIN FEATURES 

Tube Type: 
Lafayette HE30: 

Lafayette HA230: 

Trio 9R series: 

Solid-state: 
Lafayette HA600/A: 

0.5 - 30 MHz, straight-line main and bandspread 
dials, AM/SSB/CW. 
0.5 - 30 MHz, straight-line main and bandspread 
dials, AM/SSB/CW, also has a 0 -multiplier. 
0.5 - 30 MHz, "window" dials, S -meter, 
AM/CW/SSB, mechanical filters. 

150 - 400 kHz, 550 kHz - 30MHz. Straight- 
line tuning dials (bandspread and main), mechan- 

ical filters, noise limiter, product detector. 
Operates off 240 Vac mains or external 12 Vdc 
source, S -meter. 

Yaesu-Musen FRG7: Currently available model, 0.5 - 29 MHz, Wadley 
loop synthesizer with triple conversion. RF 

attenuator, preselector, 240 Vac or internal 
dry cells, inbuilt speaker, AM/CW/SSB. 

National Panasonic DR48: 530 kHz - 30 MHz, FM. Double conversion, 
digital readout, 2.40 Vac or internal dry cells, 

inbuilt speaker, AM/CW/SSB, S -meter. 

National Panasonic DR28: Currently .available new, 525 - 1605 kHz, 
1.6 - 30 MHz, digital readout, inbuilt speaker, 
AM/CW/SSB, 240Vac or internal dry cells, FM. 

Realistic DX160: Single conversion superhet, main and bandspread 
dials, 150 - 400 kHz, 535 - 1600 kHz, 
1.55 - 30 MHz, 240Vac or external 12 Vdc, 
AM/SSB/CW, fast/slow, AGC switch. 

Sony CRF160: Large portable, 240Vac or internal dry cells, 
530 - 1605 kHz, 150 - 400 kHz, 10 SW bands, 
600 kHz segments, from 4.7 - 26.1 MHz, includ- 
ing 1.6 - 4.5 MHz additional SW band, interior 
speaker, also covers FM. S -meter, narrow/sharp 
selectivity, RF gain control. 

(A special Service of the Australian Radio DX Club is the "Receiver Review Package", containing 

copies of published reviews of most currently available general purpose receivers, together 

with reviews of many recently -obsolete sets. Brochures on a variety of new sets are included. 

Further information from the Australian Radio DX Club, Box 227, Box Hill, Victoria, 3128, 

include 25d return postage). 

FAST CLEAN EFFICIENT 

SOLDAVAC 
DESOLDER/HG Tr1oL 

NLY 

7.95 
TAX 

EXEMPT 

Constructed of tough, shatter- 
proof plastic with a heatproof 
tip, SOLDAVAC desoldering 
tool is lightweight and its spring 
operated suction is designed 
for one hand operation. 

Look for 

SOLDAVAC 
at your regular suppliers. 

Or write for further details to: 

ASSOCIATED SERVICES PTY. LTD. 

110 Tynte St., North Adelaide 
South Australia 5006 
Phone: (08) 267 2246 

Mail Order, add 55¢ P&P 
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Transistors - Zeners 
Rectifiers - LED's - Heatsinks 
Solar Panels- Locmos - I .0 's 
Memories -Interface. 
Microprocessors - Linear - Logic - Consumer 

co 

111 

PHILIPS 

Si1911PtiCS 

Write or phone for full technical data. 
r r SOANAR ELECTRONICS PTY. LTD. VICTORIA: 890661 

N.S.W: 7896733 
A MEMBER OF THE A4R-SOANAR ELECTRONICS GROUP QUE NSLAND 525421 30 Lexton Road,Box HiII,Vic.,3128,Australia. 890661 WEST AUST.: 3819522 
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HEAT SINKS 

Clip and Save 
Clip -on Thermalloy "Slip Clip" heat sinks and 
save assembly time, board space, and heat 
sinks costs. They require no mounting hardware, 
PC board drilling, or adhesives, and clamp firmly 
to the device for maximum heat transfer. "Slip 
Clips" are available for TO -202, TO -220, TO -126, 
Motorola case 90 and most other popular case 
styles. 

Plastic 
Power Coolers 
New low profile heat sinks save board space 
The 6073B requires only 750" board space and 
is just 375" tall - the right heat sink for 500" 
centreline PC board applications. Cools SCR's 
and transistors in TO -220. Motorola Case 70 
and Case 90 packages. Dissipates 21 °C/watt in 
natural convection. Available in Black Anodized 
and Pre -Black Anodized finish. 

ariu Thermalloy 
Number one in Semiconductor Accessories. 

TECHNICAL INFORMATION AVAILABLE ON REQUEST. 

n 
IT\ 

SOANAR 
GROUP 

ami. ,_rr 
Soanar Electronics Pty Ltd 
A member of the A & R Soanar Electronics Group 
30 Lexton Road, Box Hill. Vic., 3128. Australia 

SALES OFFICES ,STH. AUST. : 516981 
VICTORIA: 89 0661 QUEENSLAND: 525421 
N.S.W.: 7896733 WEST. AUST. : 3819522 

SPECIA 
OFFER 

l,1"°, 
1¡,1111t1t111, 

''', ,:,. lll+IIII 

5100 Conne 

1 

` 

General Electronic Services have arranged 
a special offer on S100 Edge Connectors. 
We offer these as follows: 

1 Off $9.20 each; 
$8.00 each exempt of s/tax 

Pack of 5 $8.05 each; 
$7.00 each exempt of s/tax 

Pack of 10 $6.90 each; 
$6.00 each exempt of s/tax 

Just complete the coupon, enclose a cheque payable to 'Connector 
Offer', and send it to Connector Offer, General Electronic Services, 
99 Alexandra Street, Crows Nest. Tel: 439-2488 

Please send me 1 only, 5 packs and .... 10 packs of 100 Pin 
Edge Connectors. 

I enclose a cheque for $ 
Please make cheques, money -orders etc. payable to 'Connector 
Otter', and post together with this form to: 'Connector Offer', 
General Electronic Services, 99 Alexandra Street, Crows Nest. Tel: 
439-2488. 
Name 

Address 

Postcode 
It you are claiming sales tax exemption, please give your sales tax number 
and sign here 
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PHILIPS/ETI 
Speaker System 
(Ell JUNE, '80) 

E 
e's . 1:1.1:CTRONIC AGENCIES 

115-117 PARRAMATTA ROAD, CONCORD 2137. (Corner Parramatta Rd & Lloyd George Ave) 
New Telephone Number 745-3077, 2 lines. 

ETI 4000/2 - 100 watt capability. Completely new design, using 
Philips latest range of speakers. Economically designed by David 
Tilbrook who bought out the famous Philips 4 -way system in Feb.'80. 
SPEAKER & CROSS -OVER KIT ONLY $360 pair 

KIT consists of: 
2 only AD 12250/W8 Woofers at 578.50 ea. 
2 only AD 2160/S08 Mid -Range at $31.99 ea. 
2 only AD01610/T8 Tweeters at $15.99 ea. 
2 only 3 -way Cross -over Kits at $55 ea. 
Boxes for this system are not available as yet. 

150 WATT VALVE AMPLIFIER 
(ETI, May '80) 
Complete Kit only $195 

Impedance Bridge (EA Aug'79) $37.50 
Induction Balance Metal Detector $32.50 
Digital Capacitance Meter (EA Feb'80) $59.90 
The Minicolour" (Own design) 

similar to "Musicolor", only $49.90 
Masterhead Amplifier for 
TV & FM (EA Aug'79) 528.50 
Transistor -assisted Ignition System 

(EA Dec'79) $32.50 

ti 

4e 

enoJet7 
140s. Valve a,ePline/ 

PHILIPS/ETI 4 -WAY SPEAKER SYSTEM 
(ETI Feb '80) 

ETI 4000/1 ... 100 watts- but with the lower midrange speaker added, 
gives really smooth sound. 

SPEAKER & CROSS -OVER KIT ONLY $459 pair 
Exactly the same speakers as used in 3 -way 
system (left), but with 2 only AD 70601/W8 
(178mm) 7" lower midrange speakers extra at 
S19.95 each, and 2 only 4 -way cross -over kits at 
$170 pair. 

OTHER KITS IN OUR RANGE 
INCLUDE: 
ETI 4000 AMPLIFIER (see ETI, May,June, 
July'79), only $179 with wooden sided case, 
$189 with rack mounting case. $10 extra with C 
Core Transformer, $25 extra with Toroidal 
Transformer. 

60 WATT LOW DISTORTION AMPLIFIER 
MODULE (ETI 470) ... $29.90 ea. (ETI May'79) 
ETI 471 PRE -AMP CONTROL UNIT (ETI June 
'79) ... $45.90 
ETI 472 POWER SUPPLY KIT ... $42.90, with c 
core transformer ... $52.90, with Toroidal 
Transformer ... $67.50 
'THE BRUTE' (ETI 466 - ETI Feb. '80) - 
Complete kit for ETI 466 300 WATT AMPLIFIER 
MODULE (less heat sink & power 
transformer) ... Only S63.50 

MAIL ORDER: $1.00 plus 5% of order value up to $80.00, thence a flat $4.00. Heavy items sent freight on through carrier. 

Hewlett-Packard 
HP's ONLY POST FREE! 

HP41C - over 400 steps, up to 64 data 
registers (continuous) $359.90 ($323) 

The 41C has 4 Interface ports for: 
Card Reader $237 ($213) 
Printer/Plotter $425 ($382) 
Extra memory modules each with capacity 
of basic 41C $56.40 ($49.10) 
Plus 16 application pacs (plug-in 
modules) $56.40 ($49.10) ea. 
And 24 solution books $15.70 ($13.60) ea. 
Also HP67/97 software compatible. 

e HP31E Scientific $63 ($56.50) 
e HP32E Advanced Scientific 

Statistical $87 ($78) 
HP33E Advanced Scientific 
Programmable, 49 steps 
$111 ($99.75) 
HP29C Scientific Programmable 
98 steps, continuous 
$202.50 ($182) 
HP97 Card Programmable, printing 
224 steps $913 ($820) 
HP37E Business $93.50 ($84) 
HP38E Financial $148 ($133) 
HP92A "The Investor" 
Financial Printing $530 ($476) 
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HP41C 

CONTINUOUS MEMORY 
HP34C Scientific 
Programmable, 210 steps 
$184.50 ($165.50) 

e HP33C Scientific 
Programmable, 49 steps 
$148 ($133) 

CASIO -ALL LCD 
fx68, mini size, 38 functions$35.50 ($31.50) 
fx310, 8 digit, 50 functions ....531.50 (528) 
1x510, 10 digit, 50 functions $41 ($36) 
fx502p, 51 functions, 22 memories and 

256 steps continuous 5149 ($135) 
FAI adaptor to interface 502p to 

a cassette 543.50 (539) 

CANON AX1 and BX1 
Self-contained desk computers with fantastic 
programmes for business, farming, etc. 

Expandable to 
impact printers, 

; extra disks, etc. 

\t 
COMPUTERS 

;, \ \ Very 
powerful 
symbolic 
algerbraic 
language. 

e 8K PET - Special Offer. 
e Commodore Business Machines: 16K & 32K 
CBM's dual disk drives, tractor teed printer, 
etc. Huge range of software for bsuiness, etc. 
e C.ITOH 8300 Impact Printers. 

NEW GENERATION 
HOME COMPUTER 

FROM A.P.F. 
The Imagination Machine. Ideal for home 
management, learning computing, education 
and endless hours of entertainment. 
Includes: 9K RAM, typewriter keyboard, built- 
in cassette, built-in sound synthesiser (3 oc- 
taves), 2 games -style hand held controllers, 
colour monitor, etc. 
Expandable: additional RAM, 40 column ther- 
mal printer, mini floppy disk drive (72K), 
modem for telephone hook-up, etc. 

INTRODUCTORY OFFER 
ONLY $990 

Plus free programs and free delivery In Au- 
stralia. 

TEXAS 
7125 LCD Scientific $35 ($31) 
T150 LCD $39.50 ($35) 
1155, 32 steps, 10 mem ....565.90 (558.50) 
T158C, 480 steps, 60 mem ..5130.60 ($116) 
T159, 960 steps, 100 mem 5312 ($277) 
PC100C Printer 5242 ($215) 
Module for 58C/59 534.50 ($30.50) 
Pakettes for 58Cr59 59 ($8) 
Thermal Paper PC100C 512 ($10.50) 
40 Mag cards 59 515 ($13.50) 
Package Deal Ti59'PC100C 5549 ($487) 

Prices In brackets exclude sales tax. 

e Wholesale prices on bulk orders. 

CALCULATOR AND COMPUTER DISTRIBUTORS 
INCORPORATING ELECTRONIC CALCULATOR DISCOUNTS 

A.P.F. LCD 
M5602, 40 functions 523 ($20.50) 
M8602, 60 functions 529.30 ($26) 

Pack and Post - all LCD models $1.50 any- 
where in Australia (except Casio fx502p). 
Otherwise $4 for registered post In NSW, $5 
elsewhere. 

welcome here 
Copy and complete 

Please debit my Bankcard 

No Expiry Date 

Signature 

Name 

Address 

PHONE (02) 624-8849 
PO BOX 106, BAULKHAM HILLS 
2153 
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ULTRASONIC 
TRANSDUCER 

Experimenting 
with ultrasonics 

Brian Dance 

Inexpensive ultrasonic transducers can be used in a 
fascinating variety of gadgets and circuits, from garage 
door openers to 'bat detectors'. This feature is especially 
for the experimenter. 

MINIATURE ultrasonic transducers 
can be used to generate high frequency 
waves in air which cannot be heard yet 
which have a wide range of applications 
in remote control, short -distance 
communications and in the detection of 
intruders. This article reviews the type 
of circuits in which these transducers 
are normally employed and will provide 
the experimenter with plenty of ideas to 
try; practical circuits are given, without 
constructional details. 

Two main types of ultrasonic unit will 
be discussed.Transmitter units are 
oscillators in which high frequency 
oscillations are fed to a transducer 
which produces ultrasonic air waves in 
much the same way as a loudspeaker 
produces audible air waves. If the waves 
from a transmitting transducer are 
allowed to fall onto a transducer in a 
receiver unit, very small signal voltages 

are developed by the receiver 
transducer and these signals may be 
suitably amplified to operate a relay or 
an alarm. The relay can be used to 
switch any other equipment, but some 
receiver units include complex logic 
circuits. 

The main limitation in the use of 
ultrasonic air waves is the limited 
range over which they can operate - 
usually not much more than 30 metres. 
Although microwave beams can be used 
over much greater distances, ultrasonic 
systems are far simpler and cheaper. In 
addition, the waves are not radiated far 
outside the room or region concerned. 

Frequencies 
The frequencies used are usually in the 
range 20 kHz to 60 kHz. The average 
adult can hear frequencies of up to 
about 15 kHz, but some young people 

40k Ht HIGH GAIN AMPL IF 

1 

ULTRASONIC 
TRANSDUCER 

40kH2 

OV 

can hear considerably higher 
frequencies, so this sets a lower limit of 
20 kHz to 25 kHz. The uppermost 
frequency is set by the rapid increase ín 
air absorption of the waves which occurs 
at frequencies above about 50 kHz and 
which limits the maximum range at 
which detection can occur. (Much 
higher frequencies - about 1 MHz to 
10 MHz - are used in ultrasonic 
applications in medicine, whilst GHz 
ultrasonic frequencies can be used in 
acoustic microscopy, but no air 
transmission is then involved.) 

Ultrasonic transducers can operate 
efficiently only near the resonant 
frequency of the ceramic piezo-electric 
element they contain. Most of the 
transducers on the market resonate at 
either 40 kHz or 25 kHz; the 
performance at these two frequencies is 
not so very different, but the 40 kHz 
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types are more directional. 
An ordinary sound wave around 

300 Hz has a wavelength of the order of 
one metre, so it is diffracted at the edges 
of common objects whose size is not 
much larger than the wavelengths 
concerned. Thus, ordinary sound bends 
around the edges of objects. However, 
the wavelength of 40 kHz waves in air is 
only about 8 mm; this is much smaller 
than most common objects found in a 
room so the waves are effectively 
stopped by objects of dimensions greater 
than a few centimetres. In practice this 
means that the ultrasonic transducers 
are strongly directional, the output 
from an ultrasonic transmitting 
transducer being about 10 dB down at 
30° from the direction in which the 
transducer faces. Similarly, the 
receiver sensitivity falls by a similar 
amount when the incoming waves are 
off the transducer axis. 

In the open air, the ultrasonic 
transducers must be pointed 
approximately towards one another or 
little response will be obtained. In a 
room of a normal size, however, 
ultrasonic waves are reflected from 
walls and objects so that a single 
transmitter in a room will cause the 
whole room to be filled with ultrasonic 
waves. 

SILVERED 
ELECTRODES 

1 - 
POLING 
DIRECTIONS 

Figure 1. A piezo-electric ceramic element 
consists of two plates of opposite poling 
directions cemented together. When a voltage 

is applied between the faces the plates bend 
and can transfer ultrasonic energy to the 
surrounding air. 

The transducers 
An ultrasonic transducer consists of a 
square of piezo-electric ceramic 
material with metallized electrode 
surfaces deposited on its faces. The 
ceramic material is actually a bimorph 
element, which means that it consists of 
two separate layers fastened together, 
these layers having their electric 
dipoles aligned in opposite directions as 
illustrated in Figure 1. 
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Figure 2. A set of curves showing how the frequency response of a sharply -peaked 40 kHz 
receiver transducer is affected by various values of load resistor. 

The ceramic bimorph element is 
suitably mounted so that its vibrations 
are not damped by the mounting and is 
fixed inside a small case, which is 
usually cylindrical, measuring about 
10-25 mm in diameter and about the 
same length. The front has an open 
mesh so that the ultrasonic waves can 
pass easily into or out from the ceramic 
element. If the transducer case is made 
of metal, the case should preferably be 
at ground potential. 

The ceramic elements couple to the 
surrounding air with a reasonable 
degree of efficiency. The ultrasonic 
power output from a typical transducer 
can be of the order of 10% of the 
electrical power fed to that transducer. 

Some suppliers offer types of 
ultrasonic transducer which are 
designed to be used as either 
transmitting or receiving transducers. 
Other types available have some 
differences between the transmitting 
and receiving transducers. Although 
the functions of these components may 
be interchanged, there will be some 
sacrifice in performance or in their safe 
ratings in many cads. 

The writer performed some 
measurements on the frequency 
response of one type of transducer 
specifically designed for use in receiver 
units and obtained graphs similar to 
those of Figure 2, published by the 
manufacturer for various load resistors 
connected across the transducer 
terminals. It can be seen that if a load 
resistor of 10k is connected across the 
transducer terminals instead of 100k, a 
loss of about 10 to 12 dB in sensitivity 
results, but the bandwidth is 
considerably increased. At lower values 
of load resistor, the resonant frequency 

is reduced somewhat, but normally the 
effective load should not be less than a 
few kilohths. 

When transducers specifically 
designed for use in transmitter units 
were used as receiving units, it was 
found that they behaved in the unloaded 
state rather like the receiver 
transducers would behave when loaded 
with about 4k? to 10k. Thus, the 
transmitter devices have much flatter 
response curves. Transducers supplied 
for use as either transmitters or 
receivers were also found to have fairly 
flat response curves. One may guess 
then, that a receiver unit with a sharply 
peaked response may be ideal for the 
detection of weak ultrasonic signals in 
the presence of noise, but transmitter 
units are more broadly tuned so as to 
ensure that they can cover the receiver 
frequency peak. 

Transmitter circuits 
One of the simplest ways of constructing 
an ultra -sonic transmitter is to connect 
the transducer across the terminals of a 
signal generator set to the resonant 
frequency of the transducer. Either a 
sine wave or a square wave may be used, 
but care should be taken to ensure that 
the maximum permissible rating of the 
transducer is not exceeded. It is possible 
to use ultrasonic transducers under 
pulsed conditions, but care is needed to 
obtain good results. 

It is possible to design oscillators for 
driving ultrasonic transducers using 
only a single transistor, but a feedback 
transformer is necessary and it is 
usually easier to design a two transistor 
astable circuit which requires no 
transformer. An astable circuit of this 
type, designed by Philips-Mullard for 
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Figure 3. An ultrasonic transmitter using discrete 
components. Synchronisation with the 40 kHz transducer 
is automatic. For 25 kHz operation, Cl and C2 should be 
increased to about 750 pF (560 pF and 180 pF in parallel). 
Most silicon NPN transistors can be used for 01 and 02; 
e.g: BC 108, BC548 etc. 

their 36 kHz transducers, is shown in 
Figure 3. The diodes in the emitter 
circuits of the transistors suppress the 
reverse voltage peaks occurring 
between the base and the emitter; these 
peaks are likely to exceed the maximum 
permissible reverse value of 5 V for the 
transistor types shown and at the same 
time can give rise to frequency 
fluctuations. The diodes are not needed 
at low supply voltages, but the 
ultrasonic output is then lower. 

The natural frequency of oscillation 
of the circuit in Figure 3 is determined 
'by the time constants R1 -C1 and R4 -C2, 
but this natural frequency is made 
lower than the required frequency. 
When the ceramic piezo-electric 
element of the transducer is connected 
across the two collectors, the 
oscillations of the circuit make the 
transducer ring. The ringing 
transducer generates a voltage which 
causes premature triggering of a cut-off 
transistor so that the oscillator is 
synchronised to the transducer 
frequency. Thus, no trimming of the 
oscillator frequency is necessary in this 
particular circuit. Current consumption 
is about 5 mA with a 9 Vdc supply. 

Circuits can usually be simplified by 
the use of integrated circuits instead of 
discrete components. Figure 4 shows 
how a 555 device can be used to drive an 
ultrasonic transducer at about 40 kHz. 
The preset resistor, VR1, should be 
adjusted for maximum current 
consumption which occurs when the 555 
oscillator frequency matches the 
transducer frequency and maximum 
power is radiated. The 555 produces 
square waves with a mark -to -space 
ratio of about 1:1. If 25 kHz transducers 
are to be used, CI should be increased to 

OFF 

ON 

40kHz 
TRANSDUCER 

Figure 5. A CMOS 4001 push-pull transmitter circuit. For 25 kHz operation, Cl 
should be increased to about 270 pF. A CMOS 4011 NAND gate can be used 
instead of the 4001 device but the ON and OFF connections to the switch are 
then reversed. 

1n5, alternatively Rl can be increased 
to about 18k. 

Another simple ultrasonic transducer 
circuit is shown in Figure 5; it uses the 
4001 quad two -input CMOS NOR gate. 
Two gates act as a square wave 
oscillator which drives the other two 
NOR gates in push-pull. The latter act 
as buffers and drive the transducer in 
push-pull, preventing any voltages 
from the transducer from affecting the 
oscillator itself. The oscillator 
frequency can be adjusted by means of 
the preset component VR1 so that 
maximum current is taken from the 
supply line. Capacitor Cl should be 
increased to 270p for 25 kHz operation. 

The performance of each of the 
oscillators shown in Figures 3 to 5 
inclusive is very similar. 

More complex transmitter units can 
be made which radiate a modulated 
waveform or a pulse -coded waveform. 
For example, a 556 device (dual 555) 

IR1 
40k Hz 

IULTRASONIC 
TRANSDUCER 

oV 

12k 

RV1 
10k 

+10V 

Figure 4. A transmitter circuit employing 
a 555 timer/oscillator IC. For 25 kHz oper- 
ation, Cl should be increased to about 1n5. 

can be employed to generate a 300 Hz 
signal to modulate the second 40 kHz 
oscillator of the 556; the advantage of 
using modulated ultrasonic waves is 
that the receiver can be made selective 
to the 300 Hz modulating frequency and 
reject noise. 

Receiver units 
In the same way that the ceramic piezo- 
electric bimorph element bends when a 
voltage is applied across' it (Figure 1), 
when ultrasonic waves fall on it, the 
bending of the element generates a 
small voltage across the transducer 
terminals. This voltage is a 40 kHz 
waveform, but unfortunately the 
amplitude is quite small. When the 
transmitting and receiving transducers 
are placed face-to-face and touching one 
another the voltage across the receiver 
transducer terminals is typically less 
than one volt, but at a distance of about 
30 meteres the voltage across the 
receiving transducer falls to some tens 
of microvolts and any further increase 
in the distance between the transmitter 
and receiver will be likely to result in 
the signal being lost amongst the noise. 

Thus, it is clear that an amplifier of 
considerable gain must follow the 
receiving transducer in the receiver 
unit. This amplifier may consist of 
discrete transistors, but the circuit can 
be considerably simplified by the use of 
one or more integrated circuits. In 
particular, it is. interesting to note that 
the ICs developed for the amplification 
of 10.7 MHz IF signals in FM receivers, 
or for amplification of the inter -carrier 
sound signal in television receivers, are 
very suitable for the amplification of 
ultrasonic signals from a receiving 
transducer. 
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Project construction and debugging is so much easier if you have the appropriate test equipment. The same applies when servicing manufactured electronic equipment. Our first Test Gear book was extraordinarily popular. Test Gear 2, assembles 27 of our test instrument projects published over the last few years in one handy volume, including: 487 Audio Spectrum Analyser, 320 Battery Condition Indicator, 717 Crosshatch Generator, 135 Digital Panel Meter, 132 Experimenter's Power Supply, 719 Field Strength/ Power Meter, 140 1GHz Frequency Meter, 141 Logic Trigger, 129 RF Signal Generator, 139 SWR/Power Meter, 222 Transistor Tester, 148 Versatile Logic Probe - and more. Price: $3.95 plus 55 cents postage and handling, from ETI, Subscription Department, 15 Boundary St, Rushcutters Bay NSW 2011. Also available from newsagents and selected. electronics suppliers. 
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Figure 6. An ultrasonic receiver circuit using discrete components. The reed relay closes when 
ultrasonic waves fall onto the input transducer. 

Discrete components 
A five -transistor discrete component 
receiver is shown in Figure 6. Each of 
the transistors employed is a high -gain, 
low -noise, small -signal type of the 
appropriate polarity. Ql and Q2 provide 
the first stage amplification and this is 
followed by an identical second stage, 
Q3 and Q4, while Q5 controls a sensitive 
reed relay. When ultrasonic waves of 
the correct frequency (25 kHz or 
40 kHz) -fall on the -transducer, the relay 
will operate. 

The transducer can be connected 
directly to the base of Ql, since it has a 
very high dc impedance and will not 
affect the bias applied to Ql. The gain of 
the first stage is determined mainly by 
R7 and R5 and that of the second stage 
by R15 and R13. Either R7 or R15, or 
both, should be reduced if the circuit 
becomes unstable due to a poor layout or 
if a high sensitivity is not required. 

ULTRASONIC 
TRANSDUCER 

R1 
180k 

R3 
180k 

R4 

When the distance between the 
transmitting and receiving transducers 
is quite small, it is possible to use only a 
single stage of amplification before the 
output stage. 

When the 40 kHz voltage peaks 
across R17 exceed about 0.65 V, Q5 
commences to conduct and only a little 
increase in the ultrasonic wave 
intensity will then cause the reed relay 
to close. Capacitor C10 smooths out the 
40 kHz half -cycles of current passing 
through the reed relay. 

It is important to note that a very 
sensitive reed relay must be employed 
in this circuit which closes with a 
current of no more than about 5 mA 
with a coil voltage of about 6 V. During 
the setting up of the circuit and when 
experimenting with it, it is instructive 
to insert a 10 mA meter in series with 
the reed relay coil. Although the reed 
relay can switch only a small current 
(perhaps 100 mA), this current can be 
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used to perform any desired operation, 
including the control of a much larger 
relay. 

TAB231 Receiver 
Another receiver circuit for the control 
of a relay is shown in Figure 7. A 
TAB231 (SGS-ATES) or the equivalent, 
uA739 (Fairchild) or a similar device, is 
employed as a 40 kHz two -stage 
amplifier. Resistors Rl and R3 provide a 
bias for the non -inverting (+) input of 
the left-hand amplifier to which signals 
from the transducer are also fed. 
Capacitor Cl effectively ties the 
junction of Rl, R2 and R3 to common 
(0V) as far as alternating voltages are 
concerned, so the resistor R2 appears as 
a load across the transducer terminals 
and broadens the frequency response of 
the transducer (see Figure 2). 

The gain of the first 40 kHz amplifier 
stage is set by the ratio of R5/R4, but the 
other components in the feedback 
network reduce the gain at low 
frequencies. The output from pin 1 is fed 
directly into the non -inverting input of 
the second amplifier stage and also 
provides a suitable bias for this input. 
The second stage is of a very similar 
design to the first stage except that 
some component values are modified to 
reduce unwanted noise and low - 
frequency gain which can cause 
problems. 

The output from pin 13 is fed through 
C7 to a diode pump circuit. The latter 
converts the 40 kHz waveform into a 
steady voltage which appears across the 
diode pump output capacitor C8 which 
has its upper end positive when the 
ultrasonic waves are present on the 
receiving transducer. Each 40 kHz 
input wave passing through C7 causes a 
small amount of charge to flow through 
D2 to the capacitor C8 which thus 
becomes charged. 

R9 
8k2 

C8 

01 
RC 109 

=o 
.12V TO 14V 
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2N7900 
t10610 

TIP32 
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Figure 7. Receiver circuit using the TBA231 or uA739 as a high gain amplifier. 
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Charge from C8 passes through R9 
and through the base -emitter junction 
of the high -gain transistor Q1; a 
collector current therefore flows in this 
transistor. The current flowing from the 
emitter to the base of the PNP output 
closes whenever ultrasonic waves fall 
onto the receiving transducer. The 
2N2904 output transistor can switch a 
moderately large current, so a relay 
which requires a current of 150 mA or 
more can be employed. Such a relay can 
switch a substantial current through its 
contacts - perhaps 10 A in a 250 Vac 
circuit, so power levels of well over 1 kW 
can be controlled by this circuit directly. 

The resistor R8 in Figure 7 may be 
adjusted to obtain the required gain. If 
the sensitivity is too high, spurious 
signals may cause the relay to close. In 
particular, the ringing of a telephone 
bell, even at a distance of some eight 
metres can cause the closing of the 
relay. The sensitivity can be reduced by 
reducing the value of R8. For some 
applications it is instructive to insert a 
meter (perhaps 100 mA FSD) in the 
2N2904 emitter or collector circuit. 

Transducers resonating at any 
frequency between about 20 kHz and 
60 kHz may be employed in the circuits 
of Figures 6 and 7 with the component 
values shown. It is only in the 
transmitter circuits that component 
values must be slightly changed if 
transducer frequencies are altered so 
that the required frequency of 
oscillation is obtained. 

TBA120S circuit 
The circuit of Figure 8 shows how a 
Philips TBA120S device may be used as 
a 40 kHz amplifier. The TBA120S is 
intended for use as an IF amplifier and 
an output may be taken from pin 6 or 
pin 10 through a 10n coupling capacitor, 
as shown, to the base of an internal 
transistor which is used to provide more 

11.5V 

p0V 
R4 
3k3 
C6 D2 
100n 0A95 

0- 2V 
C5 

I4n7 

as an amplifier and featuring a meter display. 

gain. In the circuit, R4 forms the 
collector load and the capacitor C5 was 
found to be needed to prevent spurious 
oscillation. 

The output or the diode pump in 
Figure 8 is shown connected to a 2V 
FSD meter, but it could also drive a two - 
transistor output stage such as that 
shown in Figure 7. Indeed, the parts of 

10 

R1 
5k6 

11 
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I104 

ULTRASONIC 
TRANSDUCER 

ULN2212 

transducer, the bias to the input pin 10 
being applied through Rl from pin 11. 

The output from pin 2 is coupled to the 
diode pump, D2 and D3, and the 
resulting positive potential is fed into 
the input of the power amplifier at pin 3. 
This power amplifier can pass enough 
current to control the relay connected in 
its output circuit (pin 7). As with the 
circuit in Figure 7, a diode is connected 
across the relay to shunt the reverse 
transient voltage produced when the 
relay coil current ceases to flow, since 
this voltage could damage the output 
device. 

Although the circuit of Figure 9 is 
very simple, it is not so flexible or so 
sensitive as that of Figure 7. 

The diodes shown in the diode pump 
circuits are germanium point -contact 
types (0A95), since these are switched 
to conduction by a potential of about 
150 mV. Silicon diodes, such as. the 
1N914, can also be used in the diode 
pump circuits but they may not respond 
to weak signals as do the pump circuits 
using OA95s since they require about 
0.65 V for forward conduction. 
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Figure 9. This is one of the simplest possible circuits that will operate a relay from an ultrasonic 
transducer. The relay should be a sensitive type and may have whatever contact set is appropriate 
to your application. 

the circuits shown in this article can be 
regarded as building blocks which the 
experimenter can connect together in 
many different ways, although care 
may be needed to prevent oscillation. 

ULN-2212 circuit 
A very simple receiver circuit for relay 
control can be made using one of the 
devices intended for use as a combined 
intermediate frequency and power 
amplifier (leaving any volume control 
circuit unused). The writer has used the 
LM1808, while the circuit of Figure 9 
shows the use of a Sprague ULN-2212 
device. 

The section of the ULN-2212 
intended for use as an intermediate 
frequency amplifier is used to amplify 
the 40 kHz signal from the ultrasonic 

Applications 
The receiver circuits of Figures 6 to 9 
inclusive can be employed in simple 
remote control applications in which 
one wishes to be able to press a button on 
a small hand-held transmitter unit in 
order to cause a relay to close in some 
equipment up to about 20 metres away. 
Unlike light beams, ultrasonic 
communications links are almost 
unaffected by the presence of rain, fog, 
snow, smoke or dust. Such a link could, 
for example, be used to call a person 
working in a garden shed into the house. 

If an ultrasonic transmitter unit is 
mounted on the front bumper of a car, 
when the driver reaches his home he 
can transmit a short pulse of ultrasonic 
waves to a receiving unit near his 
garage door which causes his garage 
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Thirty Audio Projects is the latest in our line of books designed especially with the serious constructor in mind. 
Ever found yourself leafing through back -issues of ETI for the circuit of a low -noise input stage? Or looking 
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door to be opened automatically by a 
motor, without the necessity for the 
driver to leave his vehicle. Similarly, he 
can close the garage door as he leaves 
home. 

Ultrasonic links have been widely 
used for the remote control of television 
receivers, but they have now been 
largely displaced by infra -red links. The 
latter tend to be more complex than 
ultrasonic links, but they do offer the 
wider bandwidth desirable for the many 
channels of communication required to 
control a colour television receiver 
(which may possibly include a Teletext 
decoder). 

If an ultrasonic transducer is placed 
in a sealed enclosure, such as the 
interior of a car or a refrigerator, a 
receiver unit fitted with a meter in its 
output stage can be moved around the 
outside of the enclosure to locate any 
small leaks in the sealing rubber. The 
ultrasonic waves can only escape from 
the interior through any such small 
leaks and this method of leak detection 
is generally much more convenient 
than, for example, waiting until it rains 
to see where the water enters one's 
vehicle! 

The circuit of Figure 8, or the circuits 
of Figure 6 or 7 (if fitted with a meter 
output) are very suitable for this 
application. 

Leaks in pressure or vacuum pipes 
generate ultrasonic waves which can be 
used to deflect a meter in a suitable 
receiver. Thus the leak can be located. 
Similarly, some types of electrostatic 
corona discharge produce ultrasonic 
waves which can be detected in much 
the same way. Generally however, it is 
better to convert the ultrasonic 
frequency into an audible frequency by 
a heterodyne technique, as discussed 
later. 

A simple transmitters and receiver of 
the types discussed, operating at a fairly 
low gain, can be used as an intruder 
detector. If an intruder passes through 
the beam, the interruption of the beam 
operates a relay and this gives the 
required alarm. Ultrasonic systems 
have the advantage that the intruder 
cannot hear the signal. However, the 
Doppler system to be discussed is 
normally much more satisfactory than a 
simple transmitter and receiver, since 
the Doppler detector is triggered by 
movement anywhere in a protected 
room and it is not necessary for ;the 
intruder to actually pass through any 
given point in the beam. Nevertheless, a 
simple transmitter -receiver is adequate 
for the protection of a corridor or other 
narrow area through which an intruder 
must pass. 

Another application for an ultrasonic 
transmitter -receiver circuit is the 
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Figure 10. Circuit of a receiver for a Doppler -type intruder detector. 

remote control of slide projectors. If one 
wishes to have remote control without 
connecting wires merely so that one can 
cause the next slide to be projected, a 
simple system like those described will 
suffice. If, however, one wishes to be 
able to return to an earlier slide and to 
be able to alter the focusing in either 
direction, then a four -channel link is 
needed. Multi -channel systems are 
most easily constructed using some of 
the special devices developed for 
television receiver control. 

At one time, the police in certain 
countries used ultrasonic transmitters 
to switch on motorway warning lights 
for fog or ice by merely directing the 
beam at a receiver near the warning 
light without stopping their vehicle. 

Another application is in vehicle 
safety belt security systems in which 
the safety belt emits an ultrasonic tone 
from a transducer fixed to it; the vehicle 
cannot be started unless the signal is 
being received by a transducer mounted 
near the windscreen. Slightly different 
frequencies cover the driver and front 
passenger seats. 

Doppler intruder detector 
A Doppler intruder alarm receiver 
circuit is shown in Figure 10. When 
used with one of the transmitter circuits 
discussed previously (which should be 
operated from the same stabilised 
power supply), the circuit can detect the 
slightest movement anywhere within a 
room of the size found in a normal house. 
The 40 kHz amplifier shown in block 
form may consist of the discrete circuit 
shown in Figure 6, up to and including 
Q4 (so that C9 of Figure 6 corresponds 
with Cl of Figure 10). Alternatively, 
the 40 kHz amplifier may consist of that 
shown in Figure 7, in which C7 
corresponds to Cl of Figure 10. 

+12V 
STABILISED 

OUTPUT ,1 
STAGE 

The ultrasonic transmitter is placed 
in the same room as the Doppler 
receiver unit of Figure 10, but the two 
transducers should not be placed so that 
they directly face one another. The 
transmitted frequency is reflected 
around the room from wall to wall and 
some of the signal will be picked up by 
the receiver unit. If anything moves in 
the room, a Doppler -shifted ultrasonic 
tone will be reflected from the moving 
object to the receiver so that the two 
separate frequencies will be amplified 
by the 40 kHz input amplifier. 

The output from this amplifier is fed 
to the first diode pump circuit so that the 
difference frequency or beat note is 
developed across C2. Objects which are 
moving fairly rapidly in the room 
develop a beat note in the audio 
frequency band which can be heard if 
the signals across C2 (Figure 10) are fed 
to an audio amplifier. More slowly 
moving objects develop sub -audio 
frequencies but the use of large coupling 
capacitors in the remainder of the 
circuit ensures that a response to either 
audio or sub -audio frequencies is 
obtained. Ultrasonic frequencies are 
shunted to common through C2. 

The beat frequency is coupled by C3 to 
a single transistor difference frequency 
amplifier, Ql. Any residual 40 kHz 
frequency components are filtered out 
by C4 and the low difference frequency 
is passed to the second diode pump 
circuit. This circuit will develop an 
appreciable voltage across C6 only 
when a Doppler shifted signal is present 
at the input in addition to the 
transmitted signal. The presence of the 
Doppler -generated signal across C6 can 
be used to switch on the VN88AF power 
MOSFET output stage which allows a 
current to flow through the load and 
thus sound the alarm. 

The power MOSFET output stage of 
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Rack mount cabinet and mother board available 
soon. Some other cards'in design stage. Add $50 
to prices for built and tested. For mail order add $5 
for reg. post. Please write for more info on any, 
product. 

MICROTRIX, PO Box 158 Hurstbridge, Vic., 3099. Ph. (03) 718-2581 AH. 

NEW INSTRUMENTS FROM CHRISTIE RAND PTY LTD 
HITACHI 'SANSEI' 2200A DIGITAL 
MULTIMETER, with a 31/2 digit LCD 
display. This new Multimeter has now 
been released, with an accuracy of 0.1% 
fs for under $100. Other features include 
auto polarity, low battery and overrange 
indication. Supplied with Test Leads and 
spare fuse. 

ONLY 
$95 

+$14.25 S.T. 

MONEY BACK GUARANTEE 

HITACHI SANSEI' 2000A DIGITAL 
MULTIMETER, with a 3'A digit LCD 
display. We are now able to offer an 
AUTO RANGING D.M.M. for the price 
of a normal D.M.M.. It has an accuracy 
of 0.1% fs and features low battery war- 
ning, and overrange indication. Test 
leads and spare fuse supplied. 

ONLY 
$138 

+$20.70 S.T. 

SABTRONICS 8610 FREQUENCY COUNTER 
gives you a first class high stability instrument 
at the hobbyists price, for a 8 digit counter. 
FREQUENCY RANGE guaranteed 10Hz to 
600MHz (typical 5Hz to 750Mhz1 with a good 
sensitivity. Measurement accuracy 1 ppm + 1 

digit or 0.0001%. Ageing rate + 5Ppm/year, 
gate times 0.1, 1, 10 secs, Battery operated (not 
supplied/. 

ONLY 
$181 

+$27.15 S.T. 

SENCI TO: 

CHRISTIE RAND PTY LTD 
P.O. BOX 48, EPPING, 2121. Phone (02) 477-5494. 

. .: 
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Tell us your interest and we will 
send you our free brochure and 

.'relevant Information. Ask about our 
y.~new economical MicroCon OEM. 

ÍÍÍ¡(1'O (On ... the easily applied and 
economical microcomputer for people with imagination 

Do useful and interesting things with your computer. 
MicroCon makes it possible and not just because it is easily 
programmed and operated. A host of optional plug-in 
interfaces are available which let you'talk' to the real world. 
Virtually no knowledge of computers or electronics is 
required for you to put MicroCon to effective use. 

Existing interfaces allow you to monitor variable inputs like 
temperature, humidity and position. Also they let you control 
motor speed, or switch lights and solenoids. Maybe you 
already have a computer system. If so, then MicroCon could 
act as an intelligent controller taking commands from your 
computer. 

MicroPro Design Pty. Ltd. 
PO Box 153, North Sydney, NSW 2060. 
Phone: (02) 438-1220 
Dealer enquiries welcome. 
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Figure 10 has been included as an 
alternative to the two -transistor circuit 
of Figure 7. The output stage of Figure 7 
can be used as the output of the Figure 
10 Doppler receiver, and vice -versa. 

The writer has also used a circuit of 
type shown in Figure 10 with a power' 
Darlington output stage controlling a 
relay. The relay did not close if a person 
some four metres from the equipment 
remained absolutely still, but if he 
breathed in or out (even relatively 
slowly), the movement of his chest wall 
was enough to cause the relay to close 
without fail! 

One of the problems with such 
extreme sensitivity is that of false 
alarms, since even the occasional false 
alarm in the middle of the night can 
cause a great deal of trouble! One should 
also remember that this circuit is 
sensitive to any stray ultrasonic 
frequencies such as the ringing of a 
telephone bell or even the rubbing of 
two surfaces together if they are near 
the transducers. If the transducer of the 
Doppler receiver of Figure 10 (or the 
transducer of any sensitive ultrasonic 
receiver) is tapped with the finger, a 
considerable response will always be 
obtained in either an output relay or 
output meter. It should be noted that a 
regulated power supply should be used 
for the Figure 10 circuit, otherwise 
stray changes in the power line voltage 
may give rise to false alarms. 
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The 40 kHz amplifier can be the same 
type as that used in Figure 6 or Figure 7, 
its output being fed to the diode pump of 
the Figure 11 circuit. In addition, 
signals from an oscillator operating at a 
frequency close to the frequency of the 
incoming signals are fed through C2 to 
the same diode pump circuit. The 
oscillator circuit can be that of Figure 4, 
but the output from pin 3 is connected to 
C2 of Figure 11 instead of to the 
ultrasonic transducer shown in Figure 
4. 

The difference frequency between the 
incoming signal and the oscillator is 
developed in the non-linear diode pump 
circuit of Figure 11. The components C3 
and C4 filter out the ultrasonic 
frequency signals and the difference 
frequency is passed to an audio 
amplifier through the volume control 
VR1. Any audio amplifier with a gain of 
the order of 50 is suitable (such as many 
of the integrated circuit audio 
amplifiers on the market). Either a 
small loudspeaker or an earpiece may 
be used to produce the audible noise. 

Experimenting with a 'bat detector' 
circuit is of great educational value and 
makes one appreciate what a vast world 
of ultrasonic tones we are missing! If 
one rubs the palms of one's hands 
together or rubs any two suitable 
surfaces in front of the face of the 
receiving transducer, one can hear the 
rubbing noise, since such rubbing 

TO AUDIO 
AMPLIFIER 

Figure 11. Ultrasonic sounds can be rendered audible by 'heterodyning' the input to an ultra- 
sonic transducer down to the audible frequency range. The frequency range covered depends on 
the particular transducer employed; i.e: a 25 kHz or a 40 kHz type. 

Bat detector 
A bat detector' converts incoming 
ultrasonic waves into audio signals 
which can be heard. In order to 
construct a bat detector which will 
respond to a wide range of ultrasonic 
frequencies, an expensive ultrasonic 
microphone is usually needed. 
However, reasonable results can be 
obtained using a cheap ultrasonic 
transducer in the type of circuit shown 
in Figure 11. No transmitter unit is 
needed. 

generates ultrasonic waves. Snapping a 
finger and thumb together or blowing 
air through one's teeth are other simple 
ways of generating ultrasonic waves. 

The performance of the Figure 11 
circuit does not vary very much as one 
changes from 40 kHz to 25 kHz 
transducers, although one is listening to 
different frequency bands in the two 
cases. In addition, it does not make 
much difference whether one has the 
oscillator operating above or below the 
ultrasonic frequency to which one is 
listening. Indeed, no oscillator is 

required when receiving the ultrasonic 
waves from rubbing two objects 
together since the range of frequencies 
generated by such objects beat with one 
another. 

The oscillator is required when 
receiving a note from an oscillator 
connected to an ultrasonic transmitting 
transducer (such as the circuits of 
Figures 3 to 5). The use of a transmitter 
with the bat detector circuit of Figure 11 
results in a clear note being produced 
which it is easy to pick out amongst the 
noise. The writer found that the note 
could be detected when the distances 
between the transmitter and detector 
were as much as 35 metres in the open 
air. The maximum distances indoors 
are greater, since there is less stray 
ultrasonic noise to interfere with the 
wanted signal. In particular, ranges in a 
corridor can be considerably increased 
by reflections of the ultrasonic waves 
from the walls towards the receiving 
transducer. A further increase in the 
range can probably be obtained by 
placing the transmitting transducer or 
the receiving transducer, or preferably 
both, at the focus of parabolic reflectors. 

It is interesting to note that bats emit 
ultrasonic vibrations between about 
25 kHz to almost 160 kHz, whilst small 
rodents can emit vibrations from about 
90 kHz down into the audible range. 
Insects such as grasshoppers and some 
moths emit frequencies up to about 
80 kHz - 100 kHz. Some of these 
vibrations can be detected by the Figure 
11 circuit, but for optimum results a 
purpose-built bat detector costing about 
$1000 is needed. The writer has used 
the Figure 11 type of circuit to detect the 
ultrasonic emissions from young mice 
a few days old by which they 
communicate with their mother. 

Conclusions 
This article has been written to show 
the experimenter how he can use 
economical equipment for ultrasonic 
work. No attempt has been made to 
cover some of the more difficult aspects 
of the subject, such, as voice modulation 
of ultrasonic waves for intercom 
systems or the measurement of 
distances by ultrasonic pulse 
techniques or the measurement of wind 
velocity. The aim has been rather to 
show what can be done easily by the use 
of simple circuits. 

One can even use one of the circuits of 
Figures 3 to 5 inclusive to call a dog 
which has been trained to return to its 
master on hearing the ultrasonic tone, 
but it is advisable to use a relatively low 
frequency for this purpose (20 kHz to 
25 kHz) to minimise air absorption and 
to use a frequency to which the dog is 
most sensitive. 
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S-100 & 6800 CHASSIS 
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11 slot backplane, fully card guided. 15 amp power supply, fan, key switch, 
bench mount, rack mount, annodised aluminium. 5 edge connectors stan- 
dard. S-100 Bench Kit $345. S-100 Rack Kit $306. 6800 Bench Kit 5370. 6800 
Rack Kit 5330. Assembled prices add $100. 

BUS STOPM 
ETI 642 S-100 16K STATIC RAM 
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Features:- 2114 low power static RAM's, 4K addressing, 4K write protect, 
bank select, wait state gen., plated through hole, solder resist mask, 300 
or 450 nS speed, ETI 642. 
Kit $315. Ass. 5380. Add $32 for 300 nS. 

2708/2716 EPROM CARD 
Features:- holds up to 16 2708 or 2716 (single supply) 
EPROMS, on board wait state gen. Unused locations 
may be blanked. Plated through holes, solder resist 
mask. 
PRICE: Kit 5115. Ass $155. 

EPROM PROGRAMMING CARD 
Features:- ability to programme triple supply 2708's and 
single supply 2508, 2716, 2732 etc. Zif. Socket. On board 
26V generator. Port driven. 
Price:- Klt 5175. Ass $205. 

Z-80 CPU CARD 
Features:- 4 MHz operation, power on jump, wait state 
generators, provision for on board 1K EPROM, front 
panel socket for reset, and data lines etc. 
Price:- Kit 5156. Ass 5196. 

Z-80 SINGLE BOARD COMPUTER 
Features:- 4 MHz operation, 1K static RAM, 8K/16K 
EPROM, serial/parallel ports, power on lump, timer, 
vectored interrupts, software selectable buad rates. With 
2716 EPROM. Price:- Kit 5295. Ass $370. 

80 X 24 VIDEO DISPLAY CARD. 
Features:- on board Z-80 and CRT 5027 controller chips, 
parallel keyboard Interface, 2708 driver chip, and 2708 
character generator chip, special effects and extended 
character set available. 
Price:- Kit $290. Ass 5370. 

64 X 16 VIDEO DISPLAY CARD 
Features:- memory mapped 1K board, whh reverse video 
and cursor control. RCA video connector, plated 
through holes and solder resist mask. 
PRICE:- Klt 5155. Ass. $180. 

FLOPPY DISK CONTROLLER CARD 
Features:- single density, mini or full size disk drives with 
FD 1771 controller chip, can be interrupt driven, syncs 
with CPU In data transfer, Shugart/Remex compatabile. 
Price:- Kit $195 Ass 5235 

DD FLOPPY DISK CONTROLLER CARD 
Features:- controls mini and full size, single/double 
sided single/double density and all combinations of 
each. Crystal locked, PLL data recovery, Shugart/Remex 
compatible software (CP/M / SDOS) for above control- 
lers available. 
Price:- Kit $285. Ass 5345 

STANDARD EXTENDER CARD 
Features:- double sided f/glass board, numbered test 
points reflow soldered. 
Price:- Kit $33. Ass. 548 

WIRE WRAP CARD 
Features:- double side f/glass board, ground plane and 
supply rails run on both sides, 3M type connector pat- 
terns on top of board, provisions for regulators on all 
rails, holes are on .3" pitch, by .1" pitch. 
Price:- Bare board $28.50 

6800 PRODUCTS 
6800 Extender Board $33. 6800 11 -slot backplane $36. 
6800 11 -slot chassis, rack mount $330. 6800 Extender 
Terminator Board, Klt $80. Ass $105. 

EPROMS AND RAM CHIPS 
2708 450nS guaranteed 512. 2716 450nS single supply 
ex -stock 547.50. Hitachi 2114 low power 450nS $7.50. 

' Hitachi 2114 low power 300nS $8.50. 

64K DYNAMIC RAM CARD 

200nS access time, bank select, wait states, 4116 RAMS. 

32K - kit $525. A&T $605. 
48K - kit $670. A&T $750. 
64K - kit $815. A&T $895. 

Z80 STARTER KIT 
Hex key pad, hex address & data displays, 2 x S100 sockets, wire wrap area, 
PROM programmer, parallel port, Kansas City cassette interface, timer 
chip (Z80 CTC), 2K monitor PROM, monitor listing, 120 page manual, 2K 
RAM, 4K PROM. 
KIT PRICE $350. A&T $420. 

ELECTRONICS 
MELBOURNE 
Ph (03) 842-3666 
Trading Hours: 10am-6pm Mon to Fri. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 
PO Box 19, Doncaster East, 3109. Telex AA37213. 
DEALER: Canberra - 81.5011. Sydney - 661-9237. 

DISK DRIVES 
Shugart SA400 $410. Shugart SA801 $710. Remex 8 -inch 
double sided $795. 

DUAL 8" DRIVE PACKAGE 
Features:- contains dual 8" single or double sided disk 
drives either Remes or Shugart. Inbuilt power supply. 
cooling fan, modular construction, keyswitch, fused on 
mains, all aluminium 19" rack mount (10-W' high). 
Price:- single sided $1750. Double sided 51950. 

EPROM SOFTWARE 
1. Z-80 monitor in 2708 EPROM. has 16 functions, three 
versions available to drive TTY, TTYNDU, KBD/VDU. 
Price $25. 2. ETI 640 video driver EPROM, makes the 
memory mapped video card look like a terminal, has XV 
cursor addressing, home clear screen. Price $25. 
3. 625K Basic Interpreter, In seven 2708 EPROMS, has 
trig functions, dimensions, command level input ability. 
EPROM resident at 00000 hex. Price $180. 
4. Disk control EPROMS, contain I/O routines to handle 
our disk controller with CP/M, 2 EPROM set with second 
EPROM containing inbuilt video driver and 1/0 routines 
for all external devices like printers, terminals etc. Price 
$50. 
Customised version available (I/O and relocation) for an 
additional charge depending on the programme. 

DISK SOFTWARE 
CP/M version 1.4 customised for our controller. $145. 
CBASIC II $125. Wordmaster, wordprocessing package 
$140. TEX writer, letter and text formatter $50. CP/M user 
group library (33 vols) at $12 per vol. RAM Diagnostic, 
reports errors and likely causes $25. Available on 8" and 
5-1/4" single or double density. Above prices are for 8" 
disks. 

MPB-100 CPU BOARD 
ZB0 CPU Board with 2K single supply EPROM provision, power on jump, 4 

MHz, front panel socket, wait state. 
KIT PRICE $260. A&T $310. 

2708 EPROM CARD 
16K of 2708, 4K address boundary, 8 or 16K area required, wait states, 
plated thru. 
KIT PRICE 598. A&T $128. 

LA34 DECWRITER PRINTER/TERMINAL 
Desk Top printer, full 128 ASCII character set, switchable 110 and 300 baud 
rates, 30 cps speed, adjustable character widths, adjustable line spacing, 9 
x 7 dot matrix printing. 
PRICE $1,545 ex stock. 

Send 60c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). 
DEALER ENQUIRIES WELCOME. 
Prices and specs. subject to change without notice. 

All prices tax free, for retail prices add 15 percent. 

bonHcord 
welcome here 

Give name, number, expiry 
date and signature for mail 
order sales. 
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ELECTRONICS 
MELBOURNE 
Ph (03) 842-3666 

Trading Hours: 10am-6pm Mon lo Fri. 

S-100 VO PORT BOARD 

DUAL SERIAL I/O CARD Features:- dual inde- 
pendantly controlled serial ports with TTY and 
RS232 outputs and Inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes & solder resist mask. 
Price:- Kit $189. Ass. $225. 

UV EPROM ERASER 

New product range. Model LEER 15W tube, 120 
min timer, up to 40 EPROMS will erase In 10/15 
mins. Model MEER BW tube 120 min timer. up to 
10 EPROMS will erase in 20/30 mins. Model MEE 
is same as MEE/T but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEER $105. MEER $93.50. MEE S74. 

S-100 EXTENDEWTERMINATOR 

EXTENDER TERMINATOR CARD - features: - 
true active termination of the bus with inbuilt 
extender connector on top of board, fused rails 
to extended board. Test points numbered, sol- 
der resist, plated through. Price:- Kit $70. Ass. 
S90. 

TEXAS KSR 820 
PRINTER/TERMINAL 

Desk top printer with 150 cPs printing speed, 9 x 
7 dot matrix, numeric key pad, tractor feed, 
RS232 interface, 132 characters wide, 110 to 
9600 baud rate, 640 character buffer. Price 
$3,000. 

TELEVIDEO TVI-912 TERMINAL 
80 x 24 display, upper and lower case, 110 to 
9600 baud rate, dual intensity, numeric pad, cur- 
sor controls, XY addressable cursor, block 
mode, self test, microprocessor controlled. 
Price $1,295. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 
PO Box 19, Doncaster East, 3109. Telex AA37213. 
DEALER: Canberra - 81.5011, Sydney -661.9237. 

Send 60c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST) 
DEALER ENQUIRIES WELCOME. 
Prices and specs. subject to change without nonce. 

All prices tax free, lar retail prices add 15 percent. 

WE PUT THE FUN BACK INTO ELECTRONICS 
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Look, we have a full range of 
Expo world renowned stereo 
equipment. If you want quality 
at a proper price come on in 
and see our range of 

*TURNTABLES 

*AMPLIFIERS 

*CASSETTE DECKS 

*SPEAKER 

ENCLOSURES 

*CLOCK RADIOS 

Come on down and meet our 
friendly team tomorrow and 
put some fun back into 
electronics. 

[.19[31 DAVID REID 
ELECTRONICS 

GROUP PTY LTD 
127 York St. Sydney. Ph. 296-601 

356 Lonsdale SI. Melbourne Ph. 602-4673 

\ ' a BIO 
DESPATCH 
SERVICE 

869 George Street, 
Sydney, NSW. 2000. 
(Near Harris Street) 
Phone 211-0816, 211-0191. 

, ago,.- ..,t,.tr 

ES7 9 9 Soar Model 
501 

14 digit 
LARGE 
LCD 
DISPLAY 

Price 
$70 

INTERSIL ICL7106 
LCD Evaluation Kits $39.10 

INTERSIL LCD 31/2 DIGIT 
PANEL METER KITS 
Build a working DPM in 1/2 hour with 
these complete evaluation kits. 

BUY THE BEST! 
Buy TEXAS Calculators 
Ti -59 Calculator, Ti-PC100 Printer, TI -30 
Student Pack, Ti -58C, Ti -5025, Little Profes- 
sor, Data Man. 

PRICES ON APPLICATION 

SPECIAL BUY: 
Philips AV, LN, C-10 Computer Cassette 
Tapes. While they last. 
1 off .$1 ea. 24 off 65c ea. 
12 off 70c ea. I 48 off 61c ea. 

WE SPECIALISE IN: 
PC boards for ETI & EA projects, Logic 
Probes, Leader oscilloscopes and signal 
generators, Soar and Fluke DVM's, Univer- 
sity meters and multimeters. Weller solder- 
ing stations, Scope and Adcola irons, the 
famous Jostykits, boxes and cases - Nor- 
wood, Jiffy and die cast, distributors forXce- 
Iite tools. 

WRITE TO US FOR SPECIAL PRICES 

MAIL ORDER CUSTOMERS 
$1.00 packing plus 5 percent of order value 
up to $80.00, thence a flat $4.00 for postal 
Items. Carrier - freight on. 

OPEN: Mon -Fri 8 am to 5.30 pm. 
Thursday night late shopping till 
8.30 pm. Saturday 8 am to 
11.45 am. 

WE ARE THE HEART OF ELECTRONICS. 

ETI June 1980 - 49 



 

I. 

1 

. r 

Tchargeabte 
rckel- 
admium 

1,..bat ter y , echa 
el ,l e1 

i 

rechargeable 
MiCd battery 

tor 
9 volt 

applicat'0°s 

recitarg. 
nickel - 
cad mill' 
batter' 

GE Ni Cad Rechargeable Batteries 
The New Energy Source for battery powered products. 

General Electric designers and manufac- 
turers of the highly successful recharge- 
able Ni Cadmium Battery System have 
changed their distribution system to 
make their presence more appropriate in 
the market place and to assist consum- 
ers and sales organisations. 

If you would like to be a part of the ever 
increasing numbers of consumers and 
suppliers changing to rechargeable bat- 
teries, then you should write to the Gen- 
eral Electric authorised distributors listed 
below for full information. - 

A welcome change 
In the battery business 

Trade and Consumer Sales Enquiries 

Write to: 
Australian General Electric (Sales) Limited, 
86-90 Bay Street, 
Ultimo N.S.W. 2007. 

C.G.F. Marketing Services, 
117 Burnley Street, 
.Richmond Victoria 3121. 

Products from the Wonderful World of General Electric 
GENERAL 5'4 ELECTRIC 'Trademark General Electric Company U.S.A. 

Worlds Largest Electrical Enterprise 
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Th rae-way loudspeaker 
system - the ° IIO/2 

Second in our line of quality hi-fi speakers for the 
do-it-yourself enthusiast. David Tilbrook 

IN FEBRUARY THIS YEAR, we 
published the first in a range of 
loudspeaker projects, the ETI 4000/1. 
This was a four-way loudspeaker that 
used a separate driver and mid -range 
enclosure to cover the frequency range 
of 150 Hz to 700 Hz. The objective of this 
design was to remove the lower mid- 
range portion of the audio spectrum 
from the woofer so that the large cone 
excursions typical of bass reproduction . 
wóuld not cause intermodulation 
distortion by mixing with the mid- P ,w 
range. This technique works very well a 
and the 4000/1 is capable of some of the 
cleanest sound possible with present 
technology. 

There is, however, a demand for a 
lower -priced system and we are 
introducing the 4000/2 loudspeaker to 
meet this requirement. Much of the cost 
of the bigger loudspeaker was involved 
in the lower mid -range unit and its 
enclosure, and in the complexity of the - ` - _ 

crossover. The 150 Hz crossover point 
between the woofer and the lower mid- 
range necessitated the use of very large , 
inductors and capacitors, and these are 
expensive. 

By eliminating the lower midrange 
unit and its associated hardware and 
using a more conventional design '+ 

approach, we have been able to keep the 
cost of the 4000/2 to a minimum, while 
still achieving a loudspeaker capable of ' r 
excellent results. 

Like the four-way loudspeaker, the 
4000/2 is housed in a sealed enclosure. 
Crossover points are at 700 Hz and 
3 kHz, and the crossover is a 12 dB per 
octave constant -K design. (See 
"Principles and problems in 
loudspeaker design", published in ETI, View of the completed speakers, with and without the front grille. We secured the latter to the 
Jan & Feb 1980.) front baffle using Velcro strips stapled in appropriate positions. 
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The completed box, prior to mounting the 
drivers and crossover network. The box 
lining is placed in position after the crossover 
unit, tweeter and mid -range drivers are 
placed in position. The whole box is then 
stuffed with waste wool before mounting the 
woofer to the front baffle. 

The drivers used here are part of the 
new range of Philips loudspeakers. We 
chose these drivers only after a 
thorough look at the price, availability 
and quality of drivers presently 
available in Australia. There is some 
relationship between power handling 
and price of a driver but there is little 
relationship between sound quality and 
price. Some of the best tweeters I have 
heard, for example, have been amongst 
the. cheapest devices available. A 
complete set of drivers for this project 
will cost around $240, and at this price 
are a bargain. 

The woofer used is the AD12250/W8. 
This has a free air resonance at 26 Hz 
and a power handling figure of 100 
watts. When in its enclosure the 
resonant frequency rises to around 
35 Hz, which is quite good! 

The mid -range unit is the latest 
Philips dome mid -range, the AD02161/ 
SQ8. This is a 50 mm diameter textile 
dome unit with its own mid -range 
enclosure as an integral part of the 
driver. The tweeter is a 25 mm diameter 
textile dome unit, the AD01610/T8. 
These three drivers were used in the 
earlier 4000/1 loudspeaker and the mid- 
range and tweeter units were shown to 

work well together with a crossover 
point at 3 kHz. 

The big problem encountered in the 
design of this loudspeaker was the lower 
crossover point between the woofer and 
mid -range. The resonant frequency of 
the mid -range unit is approximately 
350 Hz, so ít should not be used much 
below 700 Hz. This enables the 
crossover to give 12 dB of attenuation at 
the resonant frequency. Unfortunately, 
this means that the woofer must handle 
everything up to 700 Hz and, ideally, 
should have a usable frequency 
response to 1.4 kHz. The AD12250/W8 
doesn't have a response this good, but it 
can be made to operate satisfactorily up 
to 1 kHz, which is a reasonable 
compromise. Since the woofer is 
handling a good part of the mid -range 
spectrum, a substantial amount of 
cabinet damping is necessary, 
otherwise cabinet resonances will 
severely impair the mid -range 
performance of the loudspeaker. 

The prototype loudspeakers were first 
lined with a double layer of speaker 
innerbond material, then completely 
filled with waste wool. As always, the 
exact amount of filling needs to be 
established by experiment. During the 
development of the 4000 range of 
loudspeakers I have had a good look at 

-, 

A close-up of the speaker connection terminals 
we used. This consists of two colour -coded 
spring -grip terminals mounted on a recessed 
plastic moulding. The assembly is screwed 
into a cutout in the rear baffle of the box. 

the types of innerbond material 
available and most of them are 
definitely not dense enough. Unless the 
quality of innerbond improves rapidly, 
you can safely consider carpet underfelt 
and fibreglass bats as suitable 
alternatives! 
Construction 
If you are building the boxes yourself, 
rather than buying a complete kit, start 
by cutting the back, top, bottom and 
sides. The material used in the 
prototype boxes is 19 mm particle board 
and the finished units do not suffer 
excessively from panel vibration in use, 

A group photo of the three drivers used in this system. Clockwise, from the Ieft:AD02161/SQ8 
dome mid -range, AD12250/1A18 woofer and the AD01605/T8 tweeter - note that this last one is 

the alternative driver to that shown in the picture of the assembled speaker on page 51. 
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so particle board of this thickness 
should be sufficient for most purposes. 

Apply a liberal quantity of 
Aquadhere, or a similar wood glue, to 
all the joints and screw the panels 
together. Let the glue dry and then line 
all the inside joints with a suitable 
sealent, such as caulking compound or 
Plastibond. Always use particle board 
screws or self tappers when working 
with particle board. Normal wood 
screws will not hold into the material 
properly. 

For best bass performance it is 
important that the finished box is 
totally air tight, so eventually, the 
whole box will be sealed in this manner. 
This much of the sealing is best done 
now before the front baffle goes on. 

Hand -plotted graph showing measurements of 
the average response of the individual drivers 
in the completed system, measured in an 
'average' living room. The 'dips' at the cross- 
over points "flatten out" in the overall 
response of the system since the contribution 
from each driver adds in these areas. 

lOOo On 3 -way zpOdzOl zyzasm 
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Next, mount the spring terminals to 
the back panel. I used special 
loudspeaker terminals that are supplied 
fitted to a moulded plastic base. This 
simplifies the job of sealing the 
terminals considerably. The hole 
needed for the terminal base is. 
rectangular but with rounded corners. 
Use a jig saw if you have one. If not, drill 
four holes to give the rounded corners 
necessary then join them up by cutting 
with a fret saw. Screw the terminal base 
into position then seal the inside of the 
cabinet between the timber and the base 
of the terminal block. Use Plastibond or 
Bostik for this as wood glue will not 
adhere to the plastic properly. An 
alternative way to seal the mounting 
terminal is to line the rim of the hole 

+20 

+10 

o 
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-20 

PARTS LIST - ETI 497 

Drivers 
SP1 Philips AD12250/W8 
SP2 Philips AD02161/S08 or 

AD02160/W8 
SP3 Philips AD01610/T8 or 

AD01605/T8 

Inductors 
L7 0.6mH,max.dc resist: 1 ohm 
1.2 3.0mH,max.dc resist: V2 ohm 
L3 0.6mitmax.dc resist: 1 ohm 
L4 3.0mH,max.dc resist: 1/2 ohm 

Capacitors 
Cl 3u3 polycarbonate 
C2 22u bipolar electrolytic, 50V 
C3 3u3 polycarbonate 
C4 22u bipolar electrolytic, 50V 
CS 22u bipolar electrolytic, 50V 

Resistors all wirewound, 5% 
RI , 4R7, 5W 
R2 IRS, 5W 
R3 8R2, 5W 
R4 18R, 5W 
R5 12R, 5W 

Miscellaneous 
wire; one loudspeaker terminal block; particle 
board; screws; glue, etc; speaker grill cloth; 
innerbond; waste wool. 

with plasticine and screw the terminals 
over the top. Be careful not to screw the 
terminal base down too hard as the 
plastic is easily cracked. 

Cut out the front baffle so that it is a 
snug fit into the front of the 
loudspeaker. Cut four lengths of 25 mm 
square timber and screw these onto the 
inside of the sides, top and bottom, 
38 mm from the front edge of the 
loudspeaker. The baffle is then glued 
and slid into the box so that it rests on 
the timber braces. Anchor the baffle 
board by screwing through it into the 
timber braces; 19 mm should remain 
between the front of the baffle and the 
front edge of the loudspeaker. This 
space will be taken up by the grill cloth 
former., 

BASS 
DRIVER 

MIDRANGE 
DRIVER TW EETER 

lo 100 400 

FREQUENCY 

1k 10k 
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Glue the small 100 mm high wooden 

panel into position at the bottom of the 
box. In the 4000/1 loudspeakers there 
was a false bottom, leaving 
approximately 90 mm under the box in 
which to mount the crossover. In the 
interests of keeping the cost of this 
project to a minimum I have omitted the 
false bottom and the crossover is 
mounted on the inside of the box as is 
more commonly done. 

The next stage of construction is to 
mount the tweeter and mid -range. 
First, solder lengths of speaker cable to 
each of the drivers so that there is 
enough cable to reach the bottom of the 
box. The tweeter and midrange units 
are supplied with their own mounting 
gaskets that ensure a good seal between 
the baffle and the drivers. Use Philips 
head or Posidriver type screws for 
mounting the drivers, this will 

EXPLODED VIEW OF THE 
ETI-497, SERIES 4000/2 SPEAKER BOX 

minimise the possibility of slipping off 
the screw and possibly putting a screw 
driver through the loudspeaker cone. 

The crossover for the project will be 
manufactured by Philips and should be 
available through Philips retail outlets. 
The pc board on the front cover is the 
prototype unit and there may be some 
changes to the pc board layout to 
simplify manufacture, but the circuit 
will be the same. Should you decide to 
construct your own crossovers, the 
necessary components and the pc board 
overlay will also be available from 
Philips retail outlets. The inductors will 
need to be glued to the board with epoxy. 
Other than this, crossover construction 
should be obvious. 

Solder the wires from the drivers to 
the crossover. Be careful to ensure that 
the polarity of the wires to each of the 
drivers is correct. If any one of the 
drivers is connected the wrong way 
around the frequency response will be 
severely impaired. 

Solder wires from the terminals to the 
crossover, and mount the crossover to 
the bottom of the box with self tappers. 
Line the inside of the box with two 
layers of innerbond then stuff the whole 
box with waste wool. Some 
experimenting will be necessary to 
establish the optimum amount of 
stuffing. Finally, cut another piece of 
innerbond 450 mm square and place 
this in the box so that it is attached to 
the inside of the baffle around the rim of 
the woofer hole. This serves to keep all 
the stuffmg away from the back of the 
woofer. 

You will need to make a small hole in 
the innerbond for the cable to the 
woofer. Solder this to the woofer, then 
mount the woofer on the front panel. 
Once again, use Philips or Posigrip type 
self -tappers. The roll surround of the 
woofer is very easily damaged if 
bumped with a screwdriver blade. 

The grill cloth former can be made 
from four more pieces of 25 mm square 
timber. Screw these together to form a 
rectangular former that fits inside the 
cabinet front. Stretch the grill cloth over 
the former and tack or staple the cloth to 
the timber. To make the cloth tighter 
over the frame, iron the cloth, with the 
iron set on reasonably low heat before 
attaching it. The finished grill should be 
a snug fit into the cavity in the front of 
the loudspeaker. 
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NOTES 
ALL OUTSIDE WOODWORK IS 19mm 
PARTICLE BOARD COVERED WHERE 
VISIBLE WITH THE DESIRED VENEER 

19mm x 19mm CLEATS AROUND 
FRONT EDGES 

LINE ALL INSIDE SURFACE WITH 
ACOUSTIC FIBREGLASS 

FRONT GRILL NOT SHOWN 

ALL DIMENSIONS IN MILLIMETRES 

SECTION AA 

_- 
e O 

On all semiconductors, including 
Japanese transistors and IC's, on 

mention of this advertisment. 

Jensen Intersound & Electronics 
75 Prospect Road, Prospect, SA 5082. Telephone 269-4744 2 lines. 
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- ROD IRVING ELECTRONICS 
499 HIGH STREET. NORTHCOTE 3070. MELBOURNE VICTORIA. Ph (03) 489-8131. 

SCOTCHCAL 

FRONT PANELS FOR ETI 

AND EA PROJECTS 
$4.80 

Series 4000 Any colour $12.50 
Moving Coil Pre Amp $2.00 
577 Power Supply . . , $2.00 
455 Loudspeaker Protector $2,70 
Variable Power Supply $2.70 
Linear Ohmeter $2.50 
Muscle Activity Meter Scale $1.40 
ETI 576 Electromyogram $2.80 
561 Metal Detector $2.50 
EA Capacitance Meter $3.50 
EA Flash Exposure Meter $4.25 
EA Sound Triggered Flash $3.50 
EA Slave Flash $1,20 
EA Playmaster Graphic Analyser $8.50 
EA Metal Detector 79md9 $3.90 
EA Pulse Generator $4.80 
EA Square Wave Oscillator $2.50 
EA RF Z Bridge $3.25 
EA Thyristor Tester $2.40 
EA Quartz Frequency Reference $2.70 
EA Multi Monitor $1.90 
EA Experimentors Supply $2.80 
EA Quiz Master $3.70 
EA Variable Wiper Delay $1.10 
EA Playmate Stereo Amplifier $4.50 
All front panels available from day of release of 
magazines. When ordering front panels, specify 
colour of lettering first, then colour of back- 
ground. 

ETI 452 Guitar Practice Amp 

KITS & CIRCUIT'BOARDS 
Syr, 

e 

SERIES 4000 AMP 
Complete Kit, woodgraln sides $179.00 
Rack Mounting $155.00 
Quality front panel to suit above...$8.99 
ETI 470 kit of parts 19.90 
ETI 480 kit of parts 100w (Intl. brac- 
ket) 19.75 
ETI 470 PS kit of parts 19.50 

(Includes relay, not transformer) 
Transformer to suit 22.90 
ETI 471 pre -amp 45.50 
ETI 585R ultra sonic RX 15.95 
ETI 585T ultra sonic TX 8.95 
EA 79 SF9 sound flash trigger 15.00 
All parts available for DREAM computer 
project. 
P.C.B.'S (all quality fibreglass boards) 
ETI 574 disco strobe 2.80 
ETI 549A metal detector 2.75 
DREAM circuit board 10.90 

(Kits of parts including 
quality fibreglass 
boards) 

10 TURN POTS 
1/4" SHAFT. VALUES: 100, 500, 1 K, 2K, 
5K, 10K, 20K, 50K, 1M. 

Inn tax $6.50 ea. 

JI iD._I 

i'9..t 
) 

Soar Model 
510A 

4 digit 
LARGE 
LCD 
DISPLAY 

Send for 
specs. 

$77.50 
Add $3 P&P 
and certified 
mail. 

Project Boards (Fibreglass) 
ET 043........1.40 ET 450B...1.90 EA 7886 3.20 
ET 044,,,,....1,30 ET 480 2.40 EA 78NG4....2.50 
ET 047........1.50 ET 480PS 2.40 EA 78UT1....3.90 
ET 061 1.40 ET 481M ...2.00 EA 7813 4.20 
ET 062........1.80 ET 481 PS ..3.50 EA 78C5 3.90 
ET 063 1 70 ET 483 2.20 ET 470 52.90 
ET 064 1.70 ET 484 3.90 ET 741 59.90 
ETI 065........1.70 ET 485 2 90 ET 472 52.90 
ET 067 1.80 ET 486 2.90 ET 576 54.90 
ET 068 1.40 ET 489A....2.50 El' 574 52.80 
ET 071 1.40 ETI 499 1.90 ET 473 54.50 
ET 072 1.80 ETI 528 2.20 ET 573 52.90 
ET 081 1 50 ET 541......2.20 El' 577 52.90 
ET 083 1 80 ET 547 2.20 ETI 111B....52.30 
ET 084 1.70 ET 581 2.20 ETI 15052.60 ETI 
ET 085 1.30 ET 583 2 20 260 51.90 
ET 130........1.90 ET 585R....1.60 ETI 261 51.90 
ET 134 1.90 ETI 585T..,.1.40 ETI 262 51,80 
ET 135 1.90 ET 586 2.30 ETI 263 52.20 
ET 136 1.80 ET 603 2 50 ETI 606 52.90 
ET 137A 2.90 ET 604 1 60 79se3 53.90 
ET 1378 ..... 2.90 ET 635 2 90 Dream 6800 10.90 
ET 139 1.90 ET 638A....3.90 795110 51.90 
ET 245 1.60 ET 708 1.90 79md9 52.60 
ET 417 .1.80 ET 713 3.90 79p09 52.90 
ET 445 1.50 ET 714 1.90 79p01 $2.90 
ET 446 1.90 ET 717 2.90 791111 52.75 
ET 449 1.50 EA 78A06 ...2.90 79PC12 52.20 
ET 450A.... .1.90 EA 78TM8...2.00 79E912 52.90 

INTERSIL LCD 31/2 DIGIT PANEL METER KITS 
INTERSIL ICL7106 $32.50 

Build a working DPM In yz hour with 
these complete evaluation kits. 
Test these new parts for yourself with Intersil's 
low-cost prototyping kits, complete with A'D con- 
verter and LCD display (for the 7106) or LED dis- 
play (for the 7107). Kits provide all materials In- 
cluding PC board, for a functioning panel meter. 
ICL7106EV (LCD) 

Rod Irving Electronics Kits 
Additional kits will be produced as new pro- 
jects are available. 
ET 561 Metal Detector 529.90 
ETI 041 continuity tester 3 90 
ET 043 beads and tails 3.50 
ET 044 2 tone door bell 4.10 
ET 046 500 second timer 3.90 
ETI 047 simple morse, less key 3.90 
ET 048 bun board 3.90 
ET 480 100w amp 19.50 
ET 063 electronic bongo 4.50 
ET 065 siren -less speaker.. 4.50 
ET 066 temp. alarm 3.90 
ET 068 LED dice 5.50 
ET 084 car alarm 10.00 
ET 470 60w amplifier 19.90 
ET 480 50w amplifier 16.00 

(amplifier kits do not include heatsink) 
Kits are complete with prime spec components and Include 
assembly Instructions, wire, solder, etc. All all prices In- 
clude sales las, exempt prices on application. 

NEW PRODUCTS 

a 

HEX KEY PAD $22.50 

63 -key Keyboard $55.00 

RIE' are now distributors 
for 3M Products, including 

SCOTCHCAL RANGE 
8016 Blue on White Plastic $4.10 
8018 Green on White Plastic $4.10 
8011 Red on White Plastic $4.60 
8012 Black on transparent Plastic $4.10 
8013 Black on Yellow Plastic $4.10 
8015 Black on White Plastic $4.10 
8009 Light blue on aluminium $4.10 
8001 Red on aluminium $4.10 
8005 Black on aluminium $4.60 
8007 Reversing film $3.75 
NOTE: ALL ABOVE SHEETS 10" x 12" 
8500 Photosensitive Developer $4.40 
3900 Clear Coating (Glossy Finish) $9.30 
3930 Clear Coating (Matte Finish) $9.30 
ML -3 Applicator block $3.90 
ML -4 Developer pads $8.90 
8002KA Evaluation Kit 

Attention Sorcerer and 
TRS 80 owners - 

MEMORY EXPANSION 
KITS AVAILABLE 

We also offer full service on the popular 
computer projects and systems. 

SPECIAL 4116 RAM OFFER 
8 of prime spec 4116 IC's $79.00 
16 of prime spec 4116 IC's $155.00 
32 of orime spec 4116 IC's $276.00 

STATIC RAM KIT 16K S-100 
Kit form ...._ $239.00 
Ass & tested $269.00 

Bankcard 
lllJJl Mall Orders 

Welcome 
Please debit my Bankcard. 

Bankcard No. 

Expiry Date 

Name 

Signature 

All prices current only until 7th July, 1980. 

HEAVIER ITEMS ADD ADDITIONAL POSTAGE. EXTRA HEAVY ITEMS SENT COMET FREIGHT ON 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SEND 60c & SAE FOR FREE CATALOGUES. 

MAIL ORDERS: PO BOX 135, NORTHCOTE, VICTORIA 3070. 
PHONE (03) 489 8131. MINIMUMPACK and POST $1.00. 
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$4.75* 

` PROJECT 

ELECTRONICS 

ItiM an ELECTRONICS TODAY publication 

THIS BOOK has been specially designed and produced to meet the needs of newcomers to electronics. Students following the 
three -segment Industrial Arts syllabus at high school or embarking on the Electronics & Communications or a similar certificate course, 
will find the projects in this book an eminently practical introduction to the 'works' in electronics. Project Electronics has been a runaway 
success since it was first published. There are 26 projects included, many are readily available as inexpensive kits, and the book also 
provides advice on tools, identifying components, troubleshooting, how to solder etc. Available from specialist electronic suppliers or 
direct from the ETI Subscription Department, 3rd Floor, 15 Boundary St, Rushcutters Bay NSW 2011 for $4.75 plus 45 cents post 
and packing. 



ALL ELECTRO9IC COMPONENTS 
That's our náme ... that's our game!!! 

MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

Only "recognised brands" and top-quality components stocked. Resistors (incl. large industrial types) capacitors, 

semi -conductor devices, switches, meters, valves, metalwork, front panels, plugs, sockets, cable connectors, 
transformers, speakers, etc. Prompt and efficient attention through our mail order department. Major stockist of all 

ETI & EA kits - you name it - we will quote. 

ETI AND EA KITSET SPECIALISTS - TOP QUALITY, LOW PRICES 

LEARN WHILE YOU BUILD 

Electromyogram 
KIT SET ETI 576 
This unit senses the tiny electrical impulses associated 
with muscle activity and provides an indication of this 
activity via a meter and a sound output. The latter is a series 
of pulses, the repetition rate increasing with increased 
muscle activity, decreasing as muscles activity declines. It 
may be used to 'train' particular muscles or to learn effec- 
tive relaxtion. 

Ñ 

H 

(AS FEATURED IN ETI SEPTEMBER '79) 

Stac Timer 
ETI 650 ' 

$ 113 50 
(INCL. TAX) 

Plus $5.00 P & P 

Stac Timer 

This unit has four different prog- 
rammable 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 recor- 
ders, slide and movie projectors and 
laboratory control étc. 

E/A Digital 
Capacitance 
Meter Kit Set 

Easy to build 
4 digits 
LED display 
Measures 1 pF-99.99uF 

DIGITAL CAPACITANCE 
METER 

lir- I_ip 
i_I 

vow'" 

(AS FEATURED IN ETI MARCH'80) 

Here is an inexpensive digital 
capacitance meter which mea- 
sures from 1 pF to 99.99 uF in 
just three ranges. It's simple to 
use and features a big bright 
four -digit display with automa- 
tic updating and decimal 
points. 

YOU NAME IT - WE'VE PROBABLY GOT IT! 
For part of our 
range refer to EA 
November 1978. 

WE HAVE - one of the biggest ranges of kits, parts & PCB's in Australia 
WE HAVE - over 300 different types of IC's 
WE HAVE - over 250 different types of transistors 

SPECIAL SERVICE FOR SCHOOLS - EVERYTHING THE YOUNG ELECTRONIC STUDENT WOULD NEED 

FOR FULL LIST OF KIT SETS REFER TO ETI JULY 1979. 

E. D. & E. (SALES) PTY. LTD., NOW 

L L gage?iRYJtVi Ogh PONLI PAY 
118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506. 



PwoDoo 578 

Simple NiCad battery charger 
Protect your investment in Nickel -Cadmium cells (NiCad 
for short) with this simple charger. It's very reliable, easy to 
build and won't ruin the cells by over -charging, which is a 
common cause of NiCad battery failure. 

Design: staff 
Article: Andrew Kay 

PRACTICALLY EVERYONE who 
owns and/or uses battery driven 
equipment that is used regularly is 
aware of the staggering cost of the 
batteries that seem to need replacement 
with monotonous regularity. They seem 
to have the perverse habit of running 
flat at the most inconvenient time 
(Murphy's law notwithstanding): they 
are getting dearer all the time: their 
output voltage drops quite rapidly with 
discharge and last, but most 
importantly, they deteriorate almost as 
quickly on the shelf; as when they are in 
use. 

Since it's not always practical to use 
mains -powered battery eliminators, 
one solution is a battery with a high 
`ampere -hour efficiency'; that is, one 
whose voltage is much less affected by 
the discharge rate than the dry cell 
type. Also, it's handy if the battery can 
be recharged. The NiCad cell meets 
both these requirements. Although they 
are pretty pricey to start with, NiCad 
cells are capable (if treated properly), of 
up to five hundred charge/discharge 
cycles! 

Just multiply the cost of your last 
battery replacement by five hundred 
and see the money that can be saved. 

Care and feeding of NiCads 
Now that you've been convinced of the 
economics of the matter, here are some 
basic but essential facts regarding 
NiCad cells. 

The NiCad cell, like the lead acid 
unit, is a secondary cell or accumulator; 
i.e.: its chemical action is reversible. 
Passing direct current from an outside 
source (charger), converts electrical 
energy into chemical energy within the 
cell. The process is reversed when the 
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cell is connected to an electrical load; 
the chemical energy stored within it 
during charging is converted to 
electrical energy which is dissipated by 
the load. 

The NiCad cell needs a fairly constant 
charging current, this current being a 
function of the cell's capacity and 
the charging period. Cell capacity 
is expressed in Ampere -hours, 
abbreviated Ah, this being the current 
delivered by the cell, multiplied by the 

number of hours it will do so before 
reaching the discharged state. Take for 
example the ̀ AA' size NiCad cell which 
is equivalent to the Ull dry cell in 
dimensions and output voltage. It has a 
nominal capacity rating of 0.5 Ah; i.e: it 
will deliver half an amp for one hour; or 
50 mA for 10 hours, 5 mA for 100 hours 
and so on. 

However, there are physical 
limitations at higher current levels - 
one cannot expect to draw 50 A for 36 
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seconds or even 5 A for six minutes! 
In fact, it is accepted practice to load 

the cells to only one tenth of the nominal 
Ah rating; i.e: if your circuit draws 
50 mA average current, you should use 
at least a 0.5 Ah NiCad battery as a 
power source. 

Similarly, to recharge a NiCad cell or 
battery to full capacity requires the 
same current -by -time multiplication 
sum. For example, to recharge an 'AA' 
NiCad cell it needs 0.5 A for one hour or 
250 mA for two hours and so on. 

Once again, owing to certain 
limitations - danger of cell rupture in 
particular - fast charging of our 0.5 Ah 
AA cell at 5 A for six minutes is 
definitely not on! Under certain 
circumstances NiCads can receive a 
'rapid' charge and actually benefit, but 
perhaps we'll leave that subject till 
another time. 

At this point we come to the basic 
problem of charging NiCad cells. 

Danger of Overfeeding 
Due to the nature of the NiCad cell, 

overcharging causes permanent 
damage. And it is quite hard to 
determine by ordinary means (such as a 
voltmeter) precisely where full charge 
occurs and overcharging begins. So it 
would seem that one must disconnect 
the cell from charging at, or before, the 
moment of full charge occurring! 

Fortunately, there is a way around 
this problem which involves using a 
pre -determined low value of charging 
current. It is not a well known fact, but if 
the charging current is kept at one 
sixteenth of rated capacity then no 
permanent damage occurs, regardless 
of how long the cell remains on charge. 
In other words, you could leave your AA 
size NiCad cell connected to the charger 
for any convenient period, as long as the 
current was maintained at (500/16) mA 
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HOW IT WORKS - ETI 578 
This charger consists of a step-down 
transformer, T1, a full -wave rectifier with 
capacitor -input filter (D1 -D4 and Cl), followed 
by a constant -current regulator Involving al, 
Q2 and resistors R2 to R12, R3 -R12 being 
selected by SW3 to provide the required 
charging current. 

To understand how the constant -current 
regulator works, let's examine a simplified 
version of the circuit above - see Figure 1, 
below. 

As the circuit stands, base current for 02 
will flow through R1 and 02 will be turned on. 
Emitter current from 02 will flow through R2, 
and if the voltage drop across R2 is above 

CONSTANT 
CURRENT 

about 0.5 - 0.6 V, 01 will turn on. Current 
through R1 will then be shared between the 
base of 02 and the collector of 01. . 

Now, with a load connected across the 
"constant current" terminals, collector 
current will flow through 02 via R2. Thus, the 
voltage across R2 will attempt to rise. 
However, the base -emitter voltage of 01 
cannot vary greatly from a value of 0.6 V - this 
is a characteristic of the transistor. Thus, more 
base current will flow in 01. This results in a 

greater collector current in 01, which "robs" 
some of the base current from Q2, reducing its 
collector current. Thus, we have negative 
feedback and the current through the collector 
of 02, which is also the load current, will settle 
to a value such that about 0.6 V Is maintained 
across R2. Therefore, a constant current is 
delivered to the load, the value of which is 
entirely determined by the value of R2. 

The power dissipated in R2 is kept qulte low 
as the voltage across it will be no greater than 
about 0.6 V, thus low wattage resistors may be 
used. 

In the project's circuit diagram above, 01 
and Q2 can be readily identified as they are 
Identical with those in Figure 1. Base current to 
02 is supplied by R2 (a 1k resistor) and the 
output, or charging, current is determined by 
the resistor selected by SW3, from resistors 
R3 to R12. 

PARTS LIST- ETI 578 

Resistors all 14W, 5% unless noted 
R1 1k5 
R2 1k 
R3 68R 
R4 39R 
R5 120R 
R6 1OR 

R7 56R 
RB 22R 
R9 5R6 
R10 2R7,1/2W 
R11 1R8, V2W 
R12 1RO,V2W 

Semiconductors 
01 BC639 
02 TIP31B 
Dl -D4 1N4001, EM401 or similar, 

1A diodes 
LED1 TIL22OR or similar red LEO 

plus mount 

Capacitors 
Cl 470u, 63V electrolytic 

Miscellaneous 
F1 I/,A fuse and fuse holder to 

suit (240 Vac rated) 
SW1 DPST switch, 240 Vac rated 
SW2 SPDT switch 
SW3 single pole, 10 or 12 position 

switch 
T1 .. Ferguson PL24/20VA or 

similar,12+12 V sec. at 800 mA. 
pc board ETI-578 

Metal case to suit (we used a David Reid 
Electronics type, No.4., measuring 140 mm deep 
by 120 mm wide by 95 mm high); two "flat pack" 
heat sinks (Dick Smith H-3402 or similar) mains 
cable and three -pin plug; terminal block and cable 
clamp; rubber grommet; four rubber feet; piece of 
1.6 mm thick cardboard; spaghetti sleeving; 
hookup wire; output terminals; solder lugs, nuts 
and bolts, two standoffs, Scotchcal front panel. 
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or 31 mA. Note that it would take at 
least 16 hours to fully recharge the cell. 

The important thing of course is, you 
can't overcharge at this rate. The ETI- 
578 NiCad Charger is designed with 
this in mind. It provides a controlled 
charging facility for any one often types 
of commercially available NiCad cells. 
Table 1 shows the actual current ranges 
and the corresponding cell type 
numbers. 

We used a simple voltage regulator 
and pre -determined values of current 
limiting resistors to get a ten -range 
constant current source. The output of 
the charger is very easily checked upon 
completion by connecting a current 
meter directly across the output. 
Remember that since this is a constant 
current source, the output current 
remains practically the same even if the 
output is shorted. The voltage goes up 
and down of course depending on the 
load. 

One feature we have added is a switch 
(SW 2) to vary the input to the current 
regulator so that you can charge a 
string of cells, to a maximum of 16 
(totalling about 20 V when charged). 

Incidentally, the small sealed lead - 
acid batteries that have recently 
become available can also be charged 
using the ETI-578. These are generally 
available in ratings ranging from 2 Ah 
to about 9 Ah in 6 V and 12 V sizes. 

Construction 
This should be very straightforward. 
Layout is absolutely uncritical so you 
can use any available case or box. We 
have not included any constructional 
details on suitable connectors between 

TO TO 

T1 SW2 

k k 

k k 
D4 D3 D1 D2 

Cl 
47Oµ 
63 V 

/ Ns. 

okapi náaa alangar 
Q2 TIP31B or C 

R2 
1k 

b c e 

5 

R7 56R 
: -y - 

R6 1QR 
'I 

b 

120R 

C 
: 39R 

e r R3 68R 
Q1 BC639 

R1 1k5 

MOUNTING HOLE 

TO OUTPUT 
7 6 TERMINALS 

)l. 
R8 22R 
- 1111 - 

R9 5R6 
::.: 

R10 2R7,1/2W 
. 

R11 1 RB,YzW 

R12 1R0,'hW 
11:. 

MOUNTING 
TO LED) 1 2 3 8 9 10 
CATHODE 

HOLE (LED anode connects to TO POLE OF SW1 
+ve output terminal) 

Component overlay for the pc board. Take care with orientation of the semiconductors. 

the output terminals and the cells 
because in most cases connection can be 
made via flying leads to the battery 
holder in the equipment itself. 

Having collected all the necessary 
parts, start by laying out all the major 

Internal views of the completed project. Note that a 1.6 mm thick 
cardboard 'divider' separates the mains wiring from the other 
components as a safety measure. It stands the full height of the chassis 
and may be glued or bolted in position. The view at left shows the 
general arrangement of the mains wiring (see also the diagram over the 

, 
. 

components in position in the box. A 
little effort at this stage can save a lot of 
teeth -gnashing, filing, drill -snapping 
and other time wasting later on. Using a 
fine felt pen or soft lead pencil mark the 
holes for every chassis -mounted 

page). Sleeve all exposed connections. Use a rubber grommet at the 
mains lead entry, then a cable clamp and two-way terminal block. The 
earth lead is longer than the other two and is secured under a bolt used 
for it alone. The picture at right shows the pc board wiring to the major 
components. 

o 



PToDSCR 578 
component. Check that adequate 
clearance is allowed for later wiring and 
access. 

One important point; keep all mains 
wiring to one side of the layout and use 
the following:- 

a suitable anchor for the mains cable, 
an insulated terminal block, and 
a fuse with fuseholder 
Having marked all the hole positions, 

drill and shape each one as necessary; 
remove all burrs and stray bits of metal, 
then check that all components fit 
properly before installing them. 

After all panel -mounted parts are 
mounted, with the exception of the 
printed circuit board, assemble the pc 
board components. Fit the pcb-mounted 
wires (twelve for the range switch and 
one for the front panel LED). Check the 
polarity of the four rectifier diodes as 
well as the 470 uF capacitor. 

Fit the printed circuit board into 
place using stand-off pillars. Identify 
the slider contact and the No. 1 position 
of the switch and connect the switch 
wiring starting at number one through 
to ten. Check the wiring, range by 
range, after you have finished. 

When fitting the heatsink to the 
power transistor Q2, use a little silicon 
grease smeared on the contact surfaces; 
failure to do this may cause the 
transistor to fail on the higher ranges. 

Fit the mains cable, terminal. block, 
mains switch, and the fuse. Identify the 
earth lead and make a secure 
connection to the metalwork of the case. 

TO POWER TRANSFORMER 
PRIMARY 

POWER 
ON/OFF OG 

PC 

EARTH TO CHASSIS 

The heatsink we used for 02 was made up 
from two 'flatpack' heatsinks, Dick Smith 
No. H3402, bent.as illustrated and mounted 
back-to-back on the transistor. This ensures 
they fit in the case. Use plenty of silicone 
heatsink compound to get . good thermal 
conduction. The unmodified heatsink is 

shown at lower left. 

Check this connection to the earth pin 
on the plug with a multimeter. Also 
check the active and neutral wires from 
the transformer to the mains plug. 

Powering up 
When all wiring is complete, insert a 
250 mA fuse into the fuseholder and 
apply power. The LED should glow and 
you should be able to measure about 
17 Vdc across Cl with SW2 in the 
"9V max." position and about 34 Vdc 
with SW2 in the "20V max." position. 
The reading should be within about 
10-15%, if not, switch off and check your 
wiring immediately. 

GREE N/YELLOW"- 
LUG 

BROWN 1 o0o 
O O 
PLASTIC 
TERMINAL 
STRIP 

BLUE 

CABLE 
CLAMP RUBBER 

GROMMET 

Recommended mains wiring 
(See also photos on previous page) 

ETI 578 

o 

CHASSIS 

Assuming that everything is OK and 
your charger has not vaporised in the 
first five seconds carry out the following 
functional checks: 

connect a multimeter across Cl and 
short the output terminals while 
observing .the meter reading. This 
should change only slightly, 
no matter which range has been 
selected. Typically, with SW2 on '20 
V max.' on the 10 Ah range, the 
readings should be about 34 V with 
the output unloaded and 27 V with it 
short circuited. Switch off after this 
test. 
Set the meter to read current and 
connect it across the output, positive 
lead to positive terminal. Set the 
charge range switch to position 1 and 
the meter to a suitable current range. 
Switch the charger on. Check the 
reading against the figure given in 
Table 1. Repeat this check range by 
range, not forgetting to change the 
meter ranges of course! 
If most of the ranges check out OK 

(within 10%) but one or two are a long 
way out, it's most probably caused by an 
incorrect value series limiting resistor 
(R2 to R11). 

If the first two or three ranges are fine 
but the output is insufficient on the 
higher ones, either Ql or Q2 is faulty. 
Finally, short the output, switch on, and 
leave running for a few minutes. Test 
the temperature of Q2 by placing your 
finger tip against the body of the 
transistor. If an imprint of the 
manufacturer's name is left in your 
flesh, overheating is indicated! Check 
that the heatsink is attached tightly to 
the transistor. 

When connecting up the unit for use 
do not forget to observe correct polarity; 
the positive terminal on the charger 
connects to the positive on the battery, 
the negative charger terminal to the 
battery negative. 

TABLE 1 

Position Resistor Current Cell type and capacity 

1 R3 9 mA 150 mA hour Button cell 
2 R4 17 mA 280 mA hour Button cell 
3 R5 5.5 mA 90 mA hour, PP3 
4 R6 75 mA 1.2 A hour, PP9 
5 R7 11 mA 0.18 A hour, AAA 
6 R8 31 mA 0.5 A hour, AA 
7 R9 125 mA 2 A hour, C 

8 R10 250 mA 4 A hour, D 

9 R11 375 mA 6 A hour 
10 R12 625 mA 10 A hour 
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. j y 
I II . RICE! 

WITH 
a a.... 

Ellistronics now stock in excess of 2000 

different types of semiconductors plus 
computer components and systems. 

Altogether we have over 8000 various 
electronic components. The largest 

range available in Melbourne 

ISTR ° ' idf 
289 LATROBE ST. MELBOURNE. 3000 

PHONE (03) 602-3282, 602-3836. TELEX AA37758 LSTRON. 

YES! WE ACCEPT BANKCARD. All 
prices valid month of issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

All prices In this advertisment are tax 
included. Exempt prices on application. 

SUPER SPECIALS 

2708 EPROM 
2114 450nS 

.21148for 
2114 32 for ... ... 
2716 SINGLE SUPPLY 
MJE 3055 
MJE 2955 
LM555 timer 
LM741 op amp 
BC547-BC548-BC549 
BC557-BC558-BC559 
Red Leds 
Green or Yellow Leds 

8.40 
5.30 

41.40 
156.40 
28.75 

.77 

.77 

.26 

.19 

.12 

.12 

.12 

.23 

LOW PROFILE IC SOCKETS 

8 PIN .18 
14 PIN .25 
16 PIN .28 
18 PIN .29 
20 PIN 30 
22 PIN .33 
24 PIN .35 
28 PIN .40 
40 PIN 50 

7.7"2-A NEW! 
fi SOAR 

corporation i ME -501A 
From 
$69.00 
tax paid 

ME -501B 
Same as ME -501A 
plus continuity 
checker. 

DIGITAL HANDHELD 
MULTIMETER .. . 

Ushers ín a dynamic 
generation of 
multimeters 
SPECIFICATIONS ' 

VOLTS: DC - 200MV-1000V 
Accuracy - 0.8% 
AC . 1000V 

CURRENT: DCMA-200u-10A 
Accuracy 1.2% 

RESISTANCE: 2K-2Meg Ohms 
TRANSISTOR Hfe CHECKER: 10% 

TRS80, APPLE & SORCERER 
15K 200nS Memory 

Trade Inc 
Tax 

Expansion Kit.... $64e00 $73.60 
Z80 14 82 17.04 

Z80A 14.40 16.50 

Z80 CTC 9.49 10.41 

Z80A CTC 11 44 13.15 

Z80 P I O 9.49 10.81 

Z80A PIO 11 44 13.16 

4116 200nS 8.50 9.78 

FULL RANGE OF XTALS IN STOCK 

Oic 
JUST WRAP' 
30 AWG wire .025" «ware ports 
GNsy chain or Built-irt cut off 
point.to-point Include150 ft. wire 

No stripping or slitting required - 
just wrap 

JW-1-B ewe 
JW-1 W Whhr $19.30 
11111-Y Yellow each 
JW 1-R Red 

JUST UIRAP" Replacement Wire 
cae 

RJW-B Blue 
RJW-W White 
RJWY Yellow 
RJW-R Red 

50 ft. roll 
50 ft. roll 
50 ft. roll 
50 tt. roll 

$4.42 
each 

JUST U/RAP- Unwrap Tool $3.81 

JUST WRAP- Kit 50,,.ee.:olue. white. red. 
Tallow wl 

JUST WRAP Tool UnwrapPing Tool 

JWK-6 $32.15 

Resistor Less Than 

ASSORTMENT -i/ 0 

3/zlb - t Watt 
We have several million resistors. They 
are t/2 watt carbon film. Rather than 
count them we are weighing 'em out 
by the thib, average about 700 pieces, 
making the price per resistor less than 
th cent each. A great way to build up 
an Inventory for your work bench. A 
large number of mixed values. 

COMPUTER 
COOLING FANS 

Popular fan. Standard 
size 4.68" square. 
110 or 240 volt. 
$22.50 Incl. tax. 

DIP SWITCHES 
(On -Off Contacts) 
4 Positions $1.35 
6 Positions $1.60 
8 Positions $1.90 

Inc. tax 

- AINSLEY - HI FLEX - SPECTROL - AMPHENOL - UTILUX - SOAR - SANWA - HITACHI - 



- WESTERN DIGITAL - AMI - SIGNETICS - SILICONIX - VERO - EDDYSTONE - ATC - BOURN - 

ITOH 
Model 8300 

$915 inc. tax 

This 80 -column printer provides quiet operation, making it suitable for use in offices, classrooms and homes. Specifications include 125 cps, 60 lines per minute, paper loading from bottom or rear and 
Centronics -compatible, parallel interface. 
A bidirectional, dot matrix impact printer with a print head designed for 100 percent duty operation, assuring a print life that exceeds 100 million characters..The precision sprocket -feed mechanism permits printing forms from 4'/2 to 9'/2 inches wide. A 96 ASCII character set prints in upper and lowercase with the added capability of producing double -width fonts in boldface. The vertical format unit provides preprogrammed/ programmable tab positions, top of form and 
bottom of form for complete formatting capabilities: 

TOP 
QUALITY 
LOW COST 

TRANSFORMERS 
R-2150 
Primary: 240V AC. 
Secondary Voltage: 12.6 volts CT. 
Secondary Current: 150mA. 
Termination: Flying leads. 
$3.80 ea. 10 up $3.34 ea. 
R-2155 
Primary: 240V AC. 
Tapped Secondary Voltages: 6.3, 7.5, 8.5, 

9.5, 12.6, 15. 
Secondary Current: 1 amp. 
Termination: Solder lugs on transformer. 
$5.75 ea. 10 up 55.06 ea. 

R-6672 
Primary: 240V AC. 
Tapped Secondary Voltages: 15, 17.5, 20, 

Secondary Current: 1 amp. 
24, 27.5. 30. 

Termination: Solder lugs. 
$7.48 ea. 10 up $6.44 ea. 

EXTRA SPECIAL 
50 Electrolytic Capacitors from 
1 uF to 4.700 uF. 

$3.00 per pack. 

DIAL 
DESK 

TELEPHONE 

Only $8.50 each. 
2 for $16. 

NEW! Rectangular 
LED Lamps 

High -brightness. Can be stacked vertically or 
horizontally. Max. forward current: 30 mA. 
Typical forward voltage: 2.5. 

276-070 Red 2/70c 
276-071 Green 2/70c 
276-072 Yellow 2/70c 

SPECIAL 

100 mixed disc ceramnic 
capacitors $1.50 pack. 
50 polyester capacitors, 
mixed values $2.00 pack. 

ELLISTRONICS NOW STOCK MOTOROLAS NEW KIT EXPANSION PRO- 
DUCTS (MOKEP). This range includes an adaptor/mother board, MEK 6800 AB, 
which accepts the D.2 Board and provides slots for five MOKEP boards. 
Boards currently in stock are: MEK 68 R2, CRT Interface (VDU). Features: 
Software programmable; Line and Character Formats, 16 lines of 32, 16 lines 
of 64, 20 lines of 80, 20 lines of variable length. Up to 165 characters, Standard 
Video or TTL output, 1K Bytes of screen RAM expandable to 4K Bytes, CRT 
Bug to replace J Bug. 

MEK 6802 D3 $201.25 MEK 68 RR $192.05 MEK 68 R2 $276.00 
MEK 68 R2M $276.00 
MEK 6800 AB $126.50 MEK 68 MB5 - $115.00 MEK 6810 $192.05 

J _. 
1. 

ETI 466 300W POWER AMP 
All components in stock 

MJ 15004 $4 34 
MJ 15003 $4 34 
2500 uF 40v Electros $2 23 
BD 139 40c 
BD 140 40c 
ETI 466 Circuit Board $4.95 

SPECIAL - SLIDE POTS 
20K C 45mm 30c ea. 
25C45'mm 30cea. 
100K A 45mm 30c ea. 

ROTARY CARBON POTS 
20K A Dual 50c ea. 
50K C Single 30c ea. 
3 -position slide switches 10c ea. 

AIM 65 
AIM 65 is fully assembled, tested and warrarfted. With the addition of a low cost, 
readily available power supply, it's ready to start working for you. It has an address- 
ing capability up to 65K bytes, and comes with a user dedicated 1K or 4K RAM. 
Thermal Printer 
Full -Size Alphanumeric Keyboard 
True Alphanumeric Display 
Proven R6500 Microcomputer System Devices 

BuiltIn Expansion Capability 
TTY and Audio Cassette Interfaces 
ROM Resident Advanced Interactive Monitor 
Advanced Interactive Monitor Commands 

$517.50 inc sales tax ' 

$450 tax exempt 

ANNON - FERGUSON -A & R - NATIONAL - FAIRCHILD - SPECTROL - AMPHENOL - UTILUX - 



OF PROJECT 
ELECTRONICS 

KITS 

Ool 

Cat No. Kit Description Normally NOW: SAVE: % K-2062 AM Tuner S6.50 $4.50 $2.00 30% 

K-2041 Continuity Tester S4.00 $2.50 $1.50 37% K-2063 Bongos $5.00 $3.95 $1.05 21% 

K-2043 Heads/tails game S3.50 $2.45 $1.05 30% K-2065 Electronic Siren S5.50 $4.50 $1.00 18% 

K-2044 Two Tone Doorbell S4.50 $2.95 $1.55 34% K-2066 Temperature Alarm S4.90 $2.90 $2.00 40% 

K-2045 500 second timer S4.50 $3.50 $1.00 22% K-2067 Moisture Meter $4.90 $2.90 $2.00 40% 

K-2047 Morse Practice set $3.50 $2.45 $1.05 30% K-2068 LED Dice $5.90 $5.00 $0.90 15% 

K-2048 Buzz board S3.90 $2.50 $1.40 35% K-2072 2 Octave Organ S8.50 $4.00 $4.50 53% 

K-2061 Basic Amplifier S5.50 $4.50 $1.00 18% K-2511 Battery Saver S3.g0 $1.90 $2.00 51% 

YES! We're overstocked on these lines and they 

MUST GO!!! 
At these prices, there are no discounts for schools 

however, on all orders over $50.00, we will 
include a FREE COPY of the ETI publication, 

'PROJECT ELECTRONICS' 

SCIENCE TEACHERS! 
IND. ARTS TEACHERS! 

RADIO CLUBS! 

NOVICES! 

ACT NOW: STOCKS 
WILL NOT LAST LONG 
AT THESE RIDICULOUS 
PRICES! 

NOW IS THE TIME TO TAKE ADVANTAGE OF 

THESE NEVER -TO -OE -REPEATED SPECIAL PRICES 

ON THE INCREDIBLY POPULAR ETI 'PROJECT 

ELECTRONICS' KITS 

WHERE ELSE O U T 

DICK SMITH ELECTRONICS 
See our other ads for store addresses 
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Programmable character generator 
for y S100 s stem your 
Craig Barratt 
Add creativity to your computer! Another super project in 
our S100 bus computer series - this PCG teams with the 
popular ETI-640 VDU. 

NOW THAT you have had your ETI-640 
VDU for a while and can write 
characters anywhere on your monitor, 
wouldn't it be nice to be able to create 
your own characters and use these at 
will? 

Well, we thought that this would be a 
great idea and after saying ,the right 
incantations a programmable character 
generator appeared. 

It was soon discovered that the board 
also contained a logic probe for 
debugging and fully implemented 
joysticks for that once dreamed of 
analog input. And the people were 
happy. Well, you may ask, who would 
want a programmable character 
generator? I could just as easily ask who 
would want a microcomputer in their 
bedroom! 

The PCG is in fact á very useful device 
when used in conjunction with the ETI- 
640 VDU. The most obvious use is to 
simply write a new character set into 
the PCG and use the VDU as you would 
normally. Instead of the usual 
characters appearing on the screen, the 
characters which you created would 
appear instead. This concept may be 
extended simply to creating special 
character sets for programming 
languages (APL requires a special 
character set), or having realistic aliens 
and starbases in your next game of 
Startrek. You might even play a chess 
game with the screen really looking like 
a chess board with recognisable pieces 
on it. 

Besides passively generating 
character sets for use by programs, you 
can have programs change characters 
as you want. This means shapes can be 
moved across the screen and very 
realistic games can be produced. 

So a PCG will let you win 
Wimbledon and destroy the enemy 
tanks - all from your own bedroom! 

E 7 1 
I I 

PalIs1 

Volume 

= area x height 

area x h 

= i r 2 x h 

Tr2h. 

Stface area 

2 x Tr2 + 2ir x 

2ir(r + h). 

---r-- 

The ETI 640 font 

Df1Jk049=+$f90 

80090vtf11SIT0 9D6 

0123456789:;(=)? 

@ABCDEFGHIJKLMNO 

PQRSTUVWXYZ(\]^_ 

'abcdefghijklmno 

pgrstuvwxyz(:)` 

Did you know that: 

1 =12-1 =1-1+1 =2(T+1) =1.618033988... 

An example of the range of 'tricks' possible with this programmable character generator 

'Just one more toy' I hear all the 
purists say. Well, there is something in 
it for you purists too. With some good 
driving software you can use the PCG 
for x,y graphics with the joysticks as 
analog input, but more about this later. 

Features 
Apart from being able to program up to 
128 characters with the PCG, you can 
still use all the 128 characters available 
from the ETI-640. For each of the 1024 
characters on the screen you can select 
whether it is a PCG or a ROM character. 
Of course, inverse and flashing 
characters (PCG or ROM) as well as 
chunky graphics, are still available on 
the ETI-640 VDU. 

As shown in the accompanying 
diagram each of the 1024 characters on 
the ETI-640 screen consists of a matrix 
of bits - 16 bits high and eight bits 
across. So that characters are not 
pushed together, gaps are left around 
each one. Thus, a normal character from 
the ETI-640 actually sits in a smaller 
matrix of 12 bits high and seven bits 
across. The space around this smaller 
matrix appears black on the screen and 
is the gap separating characters. 

When chunky graphics appear on the 
screen they completely occupy the 16 x 8 
matrix and thus they can run together 
allowing unbroken lines and pictures to 
be drawn. 

A character created by the PCG gives 
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PCG CHARACTER 

Figure 1. The character and graphics matrixes for the ETI-640 VDU compared to the 16 x 8 
matrix of the ETI-681 programmable character generator. 

you the best of both worlds. With the 
PCG you can program every bit in the 
16 x 8 matrix. Thus you can get the 
same definition as with normal 
characters but PCG characters can run 
together, like graphics characters. 

The PCG occupies 2K of processor 
memory, which is located using an on- 
board DIP switch. This amount of 
memory is required since each 
character requires 16 bytes to define 
and 128 characters can be programmed. 
The representation of a PCG character 
is shown in Figure 2. 

LOW NIBBLE BIT NUMBER 
0 7 6 5 4 3 2 1 0 
1 7 6 5 4 3 2 1 0 
2 7 6 5 4 3 2 1 0 
3 7 6 5 4 3 2 1 0 
4 7 6 5 4.3 2 1 0 
5 7 6 5 4 3 2 1 0 
6 7 6 5 4 3 2 1 0 
7 7 6 5 4 3 2 1 0 
A 7 6 5 4 3 2 1 0 
B 7 6 5 4 3 2 1 0 
C 7 6 5 4 3 2 1 0 
D 7 6 5 4 3 2 1 0 
E 7 6 5 4 3 2 1 0 
F 7 6 5 4 3 2 1 0 

Each row of a character is one byte of 
memory. The most significant bit (bit 7) 
is the left hand bit as it appears on the 
screen, right through to the least 
significant bit (bit 0) which is the right 
hand bit as it appears on the screen. The 
top row of a character has a low nibble 
address of 0, the second has an address 
ofXXX1(hex). 

Since each character occupies 16 
bytes of memory, for a PCG starting at 

hex 7800', character '00' in the PCG 
may be found at location hex P800'. 
Similarly, character '01' in the PCG 
may be found at location hex 7810', 
character '02' at location hex P820' and 
so on. To convert between a character 
number and a PCG address, simply put 
a zero onto the end of the character 
number (in hex) and add the new 
number to the base address of the PCG. 
For example, character hex '5B' will be 
found at location hex 'FDBO' in the 
PCG, since hex 7DBO' equals hex 7800' 
plus hex `5B0'. 

If you recall, there are two bits in the 
function block of the ETI-640, the 
flashing bit and the graphics bit. Using. 
these bits you can select whether each 
character on the screen is flashing or 
graphics. The PCG adds a third bit to 
the function block of the ETI-640. 
Setting this bit low will make that 
character a normal (ROM) character. 
Setting it high will make that character 
a PCG character. The graphics and 
flashing bits operate as usual. 

The joysticks 
Up to four joysticks may be connected to 
the PCG. The joystick circuitry is 
totally independant of the PCG's 
character generation. The joysticks are 
I/O oriented while the PCG is memory - 
mapped. 

A joystick consists of two 
potentiometers, one varying with 
vertical movement of the joystick 
paddle and the other with horizontal. 
Thus, up to eight pots may be connected 
to the PCG. The lines that interface to 
the pots are known as channels and 
eight of these inputs are available on a 
DIP socket on the PCG board. 

The pi messor controls the joysticks 
through one I/O port. To get the value of 

a given input channel the processor 
writes out the channel number to the 
joystick port. This initiates the timing 
cycle and the top bit of the input port 
goes low when the conversion is 
complete. The remaining seven bits of 
the input port are the converted value. 
The joystick circuitry in fact has other 
goodies built in, but more about this 
later. 

The logic probe 
A logic probe has been included on the 
board to aid in the service of this card 
and others. Two LEDs, red and green, 
indicate high and low levels 
respectively. If the logic probe is 
connected to a tri-state signal, the LEDs 
will flash slowly. This means the probe 
will give responses in the following way: 

Condition of input 

High level 
Low level 
Tri-state level 

Pulse train 

Logic probe output 

Red LED lit, green LED out. 
Green LED lit, red LED out. 
Green and red LEDs alternately 
flashing. 
Green and red LEDs both partially 
lit. 

When looking at a pulse train, the 
brightness of each LED approximately 
corresponds to the time for which the 
pulse train is in that state. For example, 
a bright red LED and a slightly lit green 
LED means the input is mostly high and 
pulses low for short periods of time. 

Construction 
Now that you are convinced that you 
"just gotta get one", the next step is to 
get the parts and build up a board. 
Before you rush out and buy the parts, 
do yourself a favour and give this 
section a good read. 

A good place to start would be the 
printed circuit card. Due to the large 
number of holes that need plating 
through, and the number of tracks that 
connect to chip pins on the top side of the 
board, using a plated -through hole 
board is strongly recommended. Such 
boards will be made available through 
Applied Technology we understand. For 
those incorrigible diehards who want to 
do it the hard way the PCG pc board 
patterns are not printed in this magazine. 
Don't despair! Send a large stamped, 
self-addressed envelope to 'PCG PCBs', 
ETI Magazine, 15 Boundary Street, 
Rushcutters Bay, NSW 2011 and we 
will send the patterns back. 

If you are making your own printed 
circuit board you should start by 
soldering links through the board in 
positions which will be later covered by 
ICs. 

The board has been carefully 
designed so that as few .tracks as 
possible pass between IC pins on the 
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solder side. Despite this, you should 
take care with each joint, watching out 
for dry joints and solder splashes. 

There are two chips that you don't 
have to buy when you build the PCG. 
These are ICs 7 and 13 which are a 2102 
RAM and the character ROM 
respectively. These come from the ETI- 
640, where they live under the alias of 
IC 22 and IC 4 respectively. DIP -to -DIP 
leads connect DL1 to the ex-IC22 and 
DL2 to the ex-IC4 sockets on the ETI- 
640, but more about this later. 

Construction should commence with 
the insertion and soldering of all IC 
sockets, if you are using them. If you are 
not using sockets for the ICs you should 
still have sockets for the DIP -to -DIP 
leads, DL1, DL2 and DL3. Use a three - 
pin Utilux socket, ETI-632 VDU style, 
for CN1. Also solder in the DIP 
switches, DS1 and DS2. 

All the resistors should be inserted 
next, followed by all the capacitors, 
except C21 whose value depends upon 
the value of the joysticks used. Note the 
polarity of Cl, C2, C3 anal C21 (when 

EXTRA RAM 
& GRAPHICS 
RAM 

RAM 
SOCKET 

inserting them). The diodes and 
transistor are soldered in next, again 
noting polarity, followed by the 
potentiometers RV1 and RV2 and 
finally the heatsink with IC34. 

Note that RV1 and RV2 are 
multiturn trimmers. These are used to 
set up the joysticks and it was decided 
that multiturn trimmers would make 
setting them up a lot easier. 

Choosing components: 
Some of the components used will vary 
from PCG to PCG (if more than one 
person builds one). These variations 
are: 
1) If you are connecting the PCG to a 

processor board which has an 
inverted data bus (such as the 
KT9500), ICs 2, 19, 20, 21, 22 and 27 
will have to be 74LS368s instead of 
the 7418367s as specified in the 
parts list. 

2) The value of C21 depends on the 
value of the joysticks used. Choose 
an appropriate value from Table 1. 

If the value of the joystick that you 
are using is not in Table 1 then 
simply apply the magical formula 
provided. 

VALUE OF 

RV1/RV2 

5k 
50k 
100k 

VALUE 

OF C21 

330n 
33n 
18n 

MAGIC FORMULA 

C21 - 1.75 

Rp+0.3 

C21 is the value of C21 in pF 
R is value of the pots in the 

joysticks, in kohms. 

TABLE 1 

Before inserting any ICs it is a good 
idea to apply power to the board and 
check the output of the 5V regulator. 
When this voltage is correct, solder or 
plug in the ICs and, besides interfacing 
the PCG to the ETI-640, construction is 
complete. 

Before interfacing the PCG to the 
ETI-640 you might like to power the 
board up, with IC13 (the character 
generator ROM) still in the ETI-640, 
where it is known as IC4. Make sure 
that no large blue sparks, smoke or bad 
smells appear when you power up the 
board. Run the backs of your fingers 
over the ICs for a few seconds to ensure 
that nothing is getting too hot. 

If you have an S100 bus system, 
simply plug in the PCG conveniently 
near the ETI-640. In this rasa it is 
assumed that all signals that are 
required to drive the PCG are on your 
bus. The signals that the PCG requires 
are very simple and you shouldn't 
exhibit any problems with the 
idiosyncrasies of the S100 bus. 

If you don't have an S100 bus system 
then you are in for another wrap/solder 
operation. The "spare socket" as 
marked on the overlay may be used for 
extra gates to derive some sort of S100 
signals for the PCG. Since you already 
have an ETI-640 on your system you 
already, have MWRT and MEMR 
signals. All you will have to generate is 
OUT and DTP. Refer to the ETI 
September 1977 issue for more details 
on these signals. 
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The functional description of the PCG board 
may be conveniently divided Into three parts: the logic probe, the PCG, and the joysticks. 

THE LOGIC PROBE: 
ICta and lb drive the green (logic 0) and red 
(logic 1) LEDs respectively. Since both aren't 
on together only one dropping resistor, R1, is 
required. When the Input, point 'A', is low IC1, 
pin 2 will go high, forcing the green LED on. 

ICId, le and 1f are wired as an oscillator 
running at a frequency of about 5 Hz. When 
point 'A' Is open circuit, or connected to a 
tri-stated signal, the LEDs will flash at this rate, 
indicating a tri-state condition. Since point 'A' 
is being driven by this oscillator through R2, 
some signal distortion may occur, particularly 
when looking at open collector signals. It this 
is a problem R2 should be removed and tri- 
stated signals will appear as logic 1 (red LED). 

PCG: 
In normal running mode (no processor 
accesses), butter ICs 21, 22 and 27 are turned 
on and selector ICs 11, 12 aryl 6 are driving 
RAM addresses with character and row 
information from the ETI-640 VDU via DIP lead 
DIY. R/W is forced high (read) and C5a inverts 
the most significant address so that either the 
lower 1K (ICs 15 and 17) or the upper 1K (ICs 14 
and 16) Is enabled. 

HOW IT WORKS - ETI 641 

Appropriate dot data is produced by both 
the RAM (ICs 14 to 17) and the ROM (IC13). 1C9 
and 1910 select whether data from the ROM or 
RAM is supplied back to the ETI-640. These 
selectors are switched by the state of the 
ROM/PCG RAM bit (1C8). The addresses for 
IC8 come from the ETI-640 via DIP lead DL1. 
The displaced 2102 chip becomes IC7 and still 
functions normally as the graphics/normal bit. 

Input data (D02) for 1C8 is provided by IC19. 
R/W for IC8 is provided by the ETI-640. Output 
data is gated onto the bus by 1C2 whenever a 
'read from ETI-640 memory is made. Since this 
read condition cannot simply be detected by 
the PCG it is taken from the ETI-640 via point 
'B'. The eighth bit from RAM is taken back to 
the ETI-640 via point 'D' because only seven 
bits are available on DL2. 

IC3 compares All to A15 with the DS1 
settings. IC3 pin 9 will go low when the 
processor is doing a read or write to the PCG 
memory. IC4a and IC4c tum on the RAM data 
input buffers (ICs 22 and 27) and the RAM data 
output buffers (ICs 21 and 22) respectively. 
During processor accesses incorrect 
character Information will be given to the ETI- 
640. To prevent these 'flickers', 01, via point 
'C', blanks the Ell -640 screen. 

Selector ICs 6, 11 and 12 supply processor 
addresses to the RAMs during accesses. IC5c 
and IC5d add 12 (decimal) to the processor 

address (without carry above A2) because the 
top row of each character has a row address of 
12 (decimal) on the ETI-640. Refer to Ell April 
1978 page 35 for an explanation. 

JOYSTICKS: 
The joystick conversion sequence is triggered 
by a write to the joystick port ICs 18, 23 and 24 
detect a port access to the port address 
selected by DS1. 

A write to the joystick port latches the lower 
three bits of the data bus (1C29). This is the 
channel number. The write also triggers ICs 31 
and 32, both modostables. IC32 holds the 
counter ICs 25 and 26 cleared for a period set 
by RV2. The period of IC31 is proportional to 
the resistance selected by IC28. 

Atter being held cleared for the duration of 
IC32, counter ICs 25 and 26 count the pulses 
from IC33 for the duration of IC31. If the count 
reaches 127 (decimal), the maximum value, 
the monostable is reset prematurely by D3. 

The output of IC31 Is the top bit of the 
joystick input port. When this is low the 
remaining seven bits represent the converted 
value of the Input channel. 

IC30c detects a read from the joystick port 
and turns on ICs 19 and 20 so that the outputs 
of ICs 25, 26 and 31 may be put onto the 
processor's input bus. i 
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PARTS LIST - ETI 681 

Resistors all 1/.W, 5% unless noted 
R1,R18-19,R21 330R 
R2, R4, R20 1k 
R3 1k9, 2% 
R5 -R17 10k 
RV1, RV2 5k multitum trimpot 

Capacitors 
C1, C2 10u tantalum, 6V 
C3 100u electro 
C4 - C18 22n ceramic 
C19 1n ceramic 
C20 82n ceramic 
C21 see text 

Semiconductors 
D1 red LED, TIL220 or sim. 
D2 green LED, T1L222 or sim. 
D3, D4 1N914 

Q1 BC548 

IC1 74LS514 
1C2, IC27, and 

IC19-22 74LS367 
IC3, 1C18 8131 
IC4, IC30 74LS00 
IC5, IC23 74LS86 
IC6, IC9-12 74LS157 
IC7, IC8 2102, see text 
IC13 MCM6574 or MCM6674, see 

text 
IC14-1C17 2114 
IC24 74LS32 
IC25-IC26 74LS193 
IC28 4051 
1C29 74LS75 
IC30 74LS00 
1C31 -1C33 555 
IC34 7805 or LM340T-5 

Miscellaneous 
pc board ETI-681 
DS1, DS2 8 -way DIP switches 
DL1 16 -pin DIP -to -DIP lead 
DL2 24 -pin DIP -to -DIP lead with 

one inverted end 
DL3 16 -pin DIP -to -bare wire lead 
CN1 3 -pin pc mount plug -socket 

set 

Two 24 -pin IC sockets; four 18 -pin IC sockets; 22 
16 -pin IC sockets; six 14 -pin IC sockets; three 
8 -pin IC sockets; "flatpack" heatsink and 
mounting/insulating hardware for IC34. 

NOTES: If you have an ETI-640 VDU board then 
IC7 and IC13 above will come from the ETI-640 
board. The DIP switches are not socketed. 
Resistors R5 through R17 may vary one standard 
value either side of that given as these 
components are not critical - the same goes for 
Cl, C2 and C4 through C18. All TTL ICs may be 
either normal TTL chips or TTL LS types, any mix 
of these types should function normally in this 
project. The value of C21 depends on the value of 
the joystick pots and the method of obtaining its 
value is given in the text. 

pTog O ohwoIor gooroIow 
CE1) 

CEO) 

RW ) 
101 6 

A9 ) 11 
AB) 16 

11 
4C 

Al 
A6) IC'S IC 17 IC14 1016 
AS) 2114 2114 2114 2114 
A4 ) 3 LOWER LOWER K UPPER K UPPER K 

A3) BITS 4-7 BITS 0.3 BITS 4.7 BITS 0.3 

A2 )---t 
Al 
AD ) 5 

The RAM array circuit - see also complete circuit on page 70. 

Interfacing 
The next major step is to interface the 
PCG to the ETI-640. This is done in 
three steps: 

Firstly, unplug the character 
generator MCM6574 or MCM6674 
and the 2102 graphics select RAM 
from the ETI-640 and plug them into 
the PCG. Their ETI-640 chip numbers 
are IC4 and IC22, and their new PCG 
numbers are IC13 and IC7 
respectively. 
Two DIP leads connect the ETI-640 to 
the PCG. One 16 -pin DIP -to -DIP lead 
connects DL1 on the PCG to the 
position previously occupied by IC22 
and one 24 -pin DIP -to -DIP lead 
connects DL2 on the PCG to IC4 on the 
ETI-640. Note that the 24 -pin DIP 
cable has pins pointing in one 
direction at one end and the other way 
at the other end. This isn't essential, 
but avoids the need to twist the cable, 
which could look messy. With the 
right angle bend in the 16 -pin DIP 
lead and the strange or twisted 24 -pin 
DIP lead, make extra sure that their 
orientations are correct, i.e: make 
sure that pin 1 of IC22 is connected to 
pin 1 of DL1 and not pin 9! 
Finally, three connections must be 
made through connector CN1. These 
wires connect points "B", "C" and "D" 
on the PCG to various points on the 

ADDRESS 15 
NOT USED 
NOT USED 
LOGIC PROBE 

ON/OFF 

<07 
<D6 
<D5 
<Da 
<D3 
(02 
(Dl 
(DO 

ETI-640. Connect these lines as 
follows: 
a) Connect a wire between pad "B" 

and pin 8 ofIC33 on the ETI-640. 
b) Connect a wire between pad "C" 

and pin 12 of IC16 on the ETI-640. 
c) i) Cut the pad between pins 14 

and 15 of IC5 on the ETI-640, 
ensuring that the track going to 
these pads is still connected to 
pin 15. 

ii) Connect a wire between pad "D" 
and pin 14 of IC5 on the ETI-640. 

The PCG is now (hopefully) correctly 
interfaced to the ETI-640. 

Setting up 
Having completed all the work 
associated with "construction" and 
"interface", there ' is more to come! 
(Sorry to disappoint you.) The next 
thing to do could be broadly defined as 
"setting up" the PCG. This involves 
setting the DIP switches, setting up the 
joystick circuitry and testing the PCG. 

DIP switch No. 1: 
DIP switch 1, or DS1 has two functions: 
these are to locate the PCG's 2K of 
memory at any 2K boundary in your 
microcomputer's address space and to 
turn the logic probe on and off. 

DS1 is functionally illustrated in 
Figure 2. Locating PCG memory using 

HILU0a0 
DS1 AS SEEN FROM COMPONENT SIDE OFIBOARD 

Figure 2. Functional arrangement of the DIP switch DS1. 

LEFT: Linking the ETI-681 to the ETI-640 VDU. 

ADDRESS 14 
ADDRESS 13 
ADDRESS 12 
ADDRESS 11 
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ADDRESS 4 

ADDRESS 5 

ADDRESS 6 

ADDRESS 7 
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ADDRESS 3 

ADDRESS 2 

ADDRESS 1 

ADDRESS 0 

DS2 AS SEEN FROM COMPONENT S DE OF BOARD 

Figure 3. Functional arrangement of the DIP switch DS2. 

DS1 is much the same as locating the 
ETI-640's memory. To locate the board 
at a certain address simply set that 
address on the DIP switch, 
remembering that a closed switch 
represents a "0" for that address. For 
example, to locate the PCG at hex 'E800' 
set the address switches to off, off, off, on 
and off. 

For software compatability we 
recommend that you put your PCG at 
'F800' if your ETI-640 is at 'F000', or at 
'7000' if your ETI-640 is at '7800'. If your 
ETI-640 is at neither of these locations 
then choose any convenient address and 
enjoy converting software so that it will 
rum in your system! The operation of the 
on/off switch for the logic probe is 
obvious. 

DIP switch No. 2: 
This DIP switch is used to locate the I/O 
port that the joysticks use. It is 
functionally shown in Figure 3 and 
operates in a similar fashion to DS1. 

DS2 can locate the joystick port to one 
of 256 possible I/O ports (0 to'FF' in hex). 
We recommend that you put the joystick 
port at hex 'FF', for no particular reason 
other than that we don't know of 
anyone's I/O that will conflict with this 
port. 

If too many people are already using 
this port, strongly object and we will try 
to move it. 

Testing the PCG: 
Well, now comes that big moment. 
Although you know that nothing 
explodes when you power up, you don't 
know whether it works. There is only 
one way to find out - plug your system 
back together and power up. You should 
be confronted with a screen absolutely 
full of garbage! 

You should have flashing, graphics, 
normal and random PCG characters all 
appearing. 

Firstly, clear the screen using your 
system monitor and set the top line of 
the screen to non -scrolling if you have a 
scrolling monitor. Then do the 
following: 
1) At 'F800' store hex 80, 40, 20, 10, 08, 

04, 02, 01, 01, 02, 04, 08, 10, 20, 40, 
80. 

WE 5.olts 

CHANNEL 1 

CHANNEL 2 

CHANNEL 3 

CHANNEL 4 

Ma 

CHANNEL 8 

CHANNEL 7 

*CHANNEL 6 

CHANNEL 5 

DL3 AS SEEN FROM COMPONENT SIDE OF BOARD 

Figure 4. How the joystick pots connect to DL3. 

2) At 'F000' store'0'. 
3) At 'F400' store '04'. 

In the top left hand corner of your 
screen you should see an extended 
"greater than" sign. 

The joysticks: 
Up to eight pots may be connected to the 
joystick circuit, each connected to an 
input channel. These channels are 
found on DL3, and the layout of DL3 is 
shown in Figure 4. 

To connect a pot to a given channel 
simply connect the pot wiper to one end 
of the carbon track and also to +5 volts. 
Connect the other end of the pot to a 
channel input. 

While we could simply tell you how to 
setup the joysticks we feel that it would 
be better if you had some understanding 
of what you are really setting up. 

As the resistance of the joystick 
varies, the converted value will vary 
between 0 (minimum resistance) and 
hex '7F' (maximum resitance). Figure 5 
is an attempt to show what the joystick 
circuit produces as a converted value. 
Period 1 is the time for which the count 
stays at a value of 0 and is typically 
0.lms. Period 2 is the time for which the 
count increments to a value of hex '7F'. 
Period 3 is where the count stays at hex 
'7F'. This whole counting sequence is 
stopped after Period 4 which is 
proportional to the resistance of the 
selected pot. Thus, as the joystick is 
moved from minimum resistance there 
will be a band for which the count will 
be 0 (set by RV2), a band in which the 
count will count up to 127 (hex '7F'), set 
by RV1, and a band for which the count 
will be 127 as the joystick is moved to 
maximum resistance. 

The method for setting up the 
joysticks is outlined below, and simply 
involves setting RV1 and RV2. 

1) Firstly connect a pot, or half a 
joystick, to channel 1 on DL3. 

2) Write a program to 
a) write a'0' to port'EF' hex (or your 

joystick port). 
b) read port'EF' until bit 7 (MSB) is 

low. 
c) display the remaining 7 bits on 

the ETI-640 in hex. 

VE ó.olu 
:JJ{ 

7F 

V 
A 
L 
u 
E 

CHANNELS (1<X<,1 

/ TIME - 
0 

PERIOD 1 44- PERIOD 2 ---1.PERIOD 3 -01 
PERIOD 4--414-- 

Figure 5. Illustrating the relationship between 
the joystick 'value' and the counting/timing 
sequences. 

d) jump back to a). 
3) Run the program. 
4) Set the pot to a position for which you 

want band 1 to last. 
5) Set RV2 until the reading on the 

screen is just 00. 
6) Set the pot to a position for which you 

want band 2 to last. 
7) Set RV1 until the reading is just IF' 

hex. 
The setting of the joystick circuit is 

now complete. Stretch band 1 and 
compress band 2 a little if you cannot 
get the full count range (0 to 127) for 
each joystick that you connect. 

If you try to read the value of an 
unconnected channel the conversion 
sequence will never be completed. If 
your processor locks up while using the 
joysticks this is a possible reason. While 
we were designing the PCG we decided 
not to do anything about this illegal 
condition since it shouldn't occur 
anyhow, and if it does it is a good 
indication that something is amiss. 

When Dave Griffiths designed the 
ETI-640 he made life easier for himself 
making the VDU clock out nine bits for 
each character. The ninth bit takes on 
the same value as the eighth bit. . 

In fact, we didn't even notice this 
ourselves; it wasn't until someone fired 
up the PCG with a good monitor and 
began drawing diagonal lines on the 
screen that the problem was noticed! 
You shouldn't be unduly concerned with 
this problem; in fact, we doubt that 
many of you would have noticed it if we 
didn't mention it.! 
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A SPHYGMOMANOMETER can help 
protect you and your family against 
one of the most dreaded human killers 
in the world - heart disease and other 
illnesses associated with abnormal blood. 
It is not surprising then that hundreds 
of thousands of people world-wide are 
buying their own personal blood pressure 
monitoring devices - NOT as replace- 
ments for regular medical checks. But 
simply as an extra precaution for peace 
of mind. 

One of the best known home units is 
the Home Blood Pressure Monitoring 
Kit from Unitrex. Asubstantial quantity 
of these were imported by Australia's 
Caldor Corporation and sold extensively 
via chemists-they were also offered via 
mail order. 

Caldor have a number of these units 
still available which they are offering to 
our readers for the very low price of 
$29.95 - plus $2.50 post and packing. 
The kit includes the professional blood 
pressure unit itself, a nurse's stetho- 

HO'S 1 1 

YOUR BL''D 

Take your own 
blood pressure 

quickly and 
accurately in your 

own home or office 

Introducing the Unitrex Home 
Blood Pressure Monitoring Kits! 

scope, a complete instruction book and 
three month's supply of blood pressure 
recording forms. 

Please note: This offer is made by the 
Caldor Corporation, 12 Terra Cotta 
Drive, Blackburn, Vic., 3130. This 
magazine is acting as a clearing house 
for orders only. Cheques should be 

made out to 'Caldor Offer' and sent 
together with order to 'Caldor Offer', 
Electronics Today Int., 15 Boundary 
Street, Rushcutters Bay, NSW, 2011. 
ETI will process orders and pass them 
on to Caldor who will then send out the 
units by certified mail. Please allow 
approximately four weeks for delivery. 

Caldor Offer 
Please send me: 

Quantity - Unitrex blood pressure monitoring 
kit/s at $29.95 each 
plus postage at $2.50 each 

TOTAL 

N ame 

Address 

Postcode .. . 

Please make cheques/postal notes payable to 'Caldor Offer' and send Cl- Electronics Today International, 15 Boundary Street, Rushcutters Bay, NSW 2011. 
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MEASURING INSTRUMENTS 

s ` / 
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ST-303TR A high sensitive meter with 
overload protection, minor scale, measuring 

up to 12A DC, dBreadings B Transistor 
checker. 
SPECIFICATIONS: 
DC Voltage: 0-0.3, 1.5. 3, 12. 30, 120, 300 

1200 Volts 20k N. 
AC Voltage: 0-6, 30, 120. 300, 1200, 8K N. 
DC Current: 0-0.06. 3, 30, 300mA, 12A. 
Ohms: 0.20 Megohms in 4 Ranges * 3%, 20 
ohms centre Scale. Decibels: .10 to + 17. 

Transistor checker: Iced (1.1) 

0-15044A on x 1K Range. 
015mA on x 10Z Range. 
0-150mA on x 1 O Range. 
Me 0-1000 on x 104 Range. ICIIB 
Accuracy: DC. 23% full scale; AC. * 4% full 

scale; Resistance. *3% of scale length. 
Power supply: Two 1.5V, IUM31, for R x 1. R 

x 100, R x 1K, Range one 9V, for R x 10K 

Range. Weingt: 420 g 

Complete with test leads, hte leads, 
instruction. 
Size: 102mm x 155mm x 55mm 

ST -5 A mini tester, 4K ohmN DC Er dB 

range, provides satisfactory performance. 

SPECIFICATIONS: 
DC Voltage: 0-5, 25, 250, 500 Volts 4K N. 
AC Voltage: 0.10, 50, 500, 1.000 Volts 

2K N. 
DC Current: 0.250faA, 250mA. 
Ohms: 0.600K 
Decibels: -10 To +22 
Accuracy: DC * 3% AC * 4% ohms ± 4% 

Battery: UM -3 1.5V x 1 

Size and: 60 a 90 x 34mm 
Weight: 110g 

FROM "STANDARD"! PANELTESTERS METERS 
VU METERS Et 

d 

YN-360TR A reliable 20 000 ohmN DC 

meter. Fully protected, dB readings ft 
transistor checker. 

SPECIFICATIONS: DC Voltage: 
0-0.1, 0.5, 2.5, 10, 50, 250, 1000 Volts 

20K N 
AC Voltage: 0 10, 50.250, 1,000 Volts BK N 
DC Current: 0-0.05, 2.5. 25, 250mA 
Ohms: 0.20 Megohms in 4 Ranges * 3%, 20 

ohms center Scale. 
Decibels: -10 To +22 
Transistor checker: IceolLi) 
0150.M A on x 1K Range 
015mA one 102 Range 
0-150mA one 12 Range 
hfe: 0-1000 on x 102 Range 11CI181 

Accuracy: DC *3% full Scale. AC ± 4% full 

scale. 
Resistance * 3% of Scale length. 
Power Supply: Two 1.5V IUM-31 for R e 1. R 

x 100. R x 1K Range one 9V for R x 10K 

Range. 
Size: 106mm x 149mm x 55mm 
Weight: 580g 

ST -300. This CLAMPTESTER has fuse 

protection, shock proof movement Et comes 

complete with Test Leads 6 carrying case. 

SPECIFICATIONS: 
Ranges of Measurement 
AC Current: 0-6, 15, 60, 150, 300 Amperes 
AC Voltage: 0-150, 300, 600 Volts 
Resistance: 0-1,000 ohms 
Accuracy 
AC Current: 2 3% of full scale 

AC Voltage: *3% of full scale 

Resistance: *3% of linear scale 

Battery UM -3 1.5 Volts X 1 

Dimentions 196mm X 86mm X 46mm 
Weight 370g 
Accessories 
Test Leads 
Carrying Case. 

ru 
O 

ST -350 A good performer, 10A DC, 

measuring dB, inductance 8 capacity. 

SPECIFICATIONS: 
DC Voltages: 10V 50V 250V 1000V 12K NI 
AC Voltages: IOV 50V 250V 500V 1000V 

12K NI 
DC Current::0.5mA 25mA 500mA IOA 
Resistance Range X1 X10 X1000 

Midscale 200 2002 10K 

Maximum 50005K 1M 

' Minimum 0.20 22 2002 
Volume level: - 20 +22dB Et +20 

+ 3648 
Capacity: 0.0001 - 0.03 NF Et 0.01 0.6µF 
Inductance: 10 -.1000H 
High resistance: 0.1 50M . Use external 
power 
b. Batteries. Two 1.5V dry cells IUM-3 or 

equivalent) 
c. Allowance. 
DC Voltage 6 Current: Within * 3% f.s. 
AC Voltage: Within *4% Is. 
Resistance: Within 43% of scale length. 
d. Size Et weight. 138x96 x 51 mlm 480g, 

ST -100 

ST -660 

Ivu1 

INDICATORS 

Irkr-a4. 
7 - 

SP -10D A versatile pocket tester, Fully 

protected. Will measure dB and capacitance. 

SPECIFICATIONS: 
DC Voltage: 0-0.25, 10, 50, 250, 500, 1,000 

Volts 
4K N 

AC Voltage: 0-10, 50, 250, 500, 1,000 Volts 
4K N 

DC Current: 0-0.25, 25, 500mA 
Ohms: 0-1 Megohms in 3 Range 10 ohms 

center Scale. 
Decibels: -20 To +22 
UF: 0.0001'. 0.02,oiF 0.01 ^ 0.3µF 
Accuracy: DC t 3% AC * 4% ohms ± 3% 

Battery: UM -3 1.5V x 1 

Size: 95mm x 140mm a 45mm 
Weight: 310g 

ST -45 

war 

ST -680 ST -160 
FULL RANGE OF PANEL METERS, VU -METERS 8 INDICATORS 

STOCKED. 
MOVING COIL TYPE, MOVIN IRON - ON SPECIAL REQUEST. 

SPECIAL METERS TO CUSTOMER'S SPECIFICATIONS. 

SOLE AUSTRALIAN AGENT: 

1EMONA ENTERPRISES Pty Ltd. 
CBC Bank Building 
Suite 2081661 George St., 
SYDNEY, NSW, 2000. 
Telephone: 212 4815, 211 3038 

DISTRIBUTORS 
N.S.W. 
STANDARD COMPONENTS Pty Ltd. 
10 Hill St., Leichhardt, 660 6389 

RADIO DESPATCH SERVICE, 
869 George St., Sydney, 211 0191 

MARTIN de LAUNAY Pty, Ltd. 
King & Darby Sts, Newcastle, 2 4741 

270 Keira St, Wollongong, 28 6020 

A.C.T. 
ELECTRONIC COMPONENTS Pty. Ltd. 
29 Wollongong St. Fyshwick, 80 4654 

VIC 
RADIO PARTS GROUP 
562 Spencer St, West Melbourne, 329 7888 

1103 Dandenong Rd., East Malvern, 211 8122 

S.A. 
INTERNATIONAL COMMUNICATION 
SYSTEMS Pty. Ltd. 
75 Dale St, Port Adelaide, 47 3688 

W.A. 
LETCO TRADING Co. 
45 Kirwan St, Floreat Park, 387 4966 

OLD 
AUDIOTRONICS 
396 Montague Rd, 
Westend, Brisbane, 44 7566 



Ideas for 
Experimenters 
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NOTE 
THESE COMPONENTS FROM ORIGINAL 
DESIGN ARE NOT USED 

Analogue readout for 
ETI-318 digital tacho 

Here is a modification to the ETI-318 
digital car tacho to produce an analogue 

680. 

NOTE 
BOTH CAPACITORS MUST 
BE GREATER THAN 350V DC 
WORKING 

IC5,7 
02-5 
C9,C10 
R11,13,15-21 
DISP 1 

ADDED 
COMPONENTS 

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. 

CLR 

IC9 
h7478 

CLK 
J K 

t 1111111111111 

GND IC10,11 PIN 12 
GND IC8 PIN 11 
GND IC7 PIN 7 

readout in a bar or ring display of LEDs. 
The LEDs each represent 200 rpm, 

when the unit is calibrated properly, 
which gives a range of 0-6200 rpm, 
sufficient for most cars. 

The prototype had the LEDs mounted 

Simple LED mains tester 
This simple little circuit from D.L. 
Shaw of North Ryde NSW, will help 
you find out if your power wiring is ok. 
The circuit indicates the following 
wiring conditions: 
Normal ... green and yellow LEDs lit 
Active and Neutral Inter- 
changed .... red and yellow LEDs lit 
Earth open -circuit all LEDs lit 

+Ve IC10,11 PIN 24 
+Ve IC8 PIN 4 

+Ve 1C9 PIN 14 

in a ring surrounding a digital clock and 
the LEDs were green from 0-4800 rpm 
and red above 5000 rpm. This gave a 
clear indication when the engine was 
being over -revved. Another fine idea 
from D.L. Shaw of North Ryde, NSW. 

Neutral open - 
circuit all LEDs lit 
Active open - 
circuit none of LEDs lit 

Note that when Active and Neutral 
are interchanged the red LED will be lit 
even when the power switch is off. Both 
680n capacitors should be rated at 
350 Vdc working or greater - 630 V 
polystyrene or 1kV polyester capacitors 
would be prefered. 
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ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 

MICROCOMPUTER 
PnDU 

SORCERER OWNERS! WE ARE NOW TAKING ORDERS FOR: 

Sorcerer Expansion S100 units from Exidy, $420 
with tax, $390 excluding tax. 

Sorcerer to S100 Bus interface cards, price on 
application. 

8" Disk System with many times the speed and 
data capacity of Micropolis and similar 5" disk 
systems. Plugs direct to Sorcerer without need 
for S100 interface unit. Inbuilt intelligence al- 
lows disk to disk or file to file copy while DOS is 
used to do other things. CPM 2.1 available. Dou- 
ble density. One to four drives, single and double 
sided. Priced from $1600. 

Discus 2D, requires S100 expansion interface. 
Complete package includes Diskate DOS,ca- 
bles, cabinet, interface card etc. Double Density 
single and double sided up to four 8" drives. 
Priced from $1232. Why buy 5" when 8" is 3 
times faster and has up to 5 times the capacity. 

Base 2 Printer. Yes, this is the printer all your 
mates are on about! The buy of the decade. You 
must talk to us about it. Priced from $620! 

Opening hours: Mon -Sat 9 to 6 and till 9pm Thur. 

Shop closed during Home Computer Show. 
Prices subject to change without notice. 

123 Military Road, Guildford, 
NSW 2161. Phone (02) 632-6301 
(02) 632-4966. Telex AA25958. 

Come and see 

the magnificent 
SSM VB3 Video Card 

running with Wordstar. 

We will be delighted to quote 
for a system to meet your 

requirements, be they 
wordprocessing, business, 

engineering or hobby. 

Cottage Computers 
386 QUEENS Pde.,FITZROY NORTH Victoria 3068 (03)481 1975 

Acorn -',***The EUROCARD 6502 Based system 

from England Expandable.... 

Convenient Modular parts 

,Controllers from $110,Memory Cards, 

Software, and User Manuals available 

System 2 from $954, 

Systems also available 

Fully Assembled&Tested 

ACORN System 3 

With F/Disk 
Kit: $2199.40+S/Tax(157) 

j bon~cord 
welcome here 

/ , , ,,,,,1,111,,,,,,,, .,..,/ .... 
_ ...,., 

,,,,,,,,,,,........ ,///// ........ 
////////i1111,,,,,nu, 1111111\\\\\\\\\\\\\\\\\ 

PHILIPS 

::.PHILIPS 

Philips Public 
Address Equipment 

-heard around tw, world 

®® e 

Business 
Communications 

Your local distributer is 

NSW - C & K Aldridge Sound Systems, Ph. (02) 747 1355 
VIC - Alltune, Ph. (03) 877 5353 
TAS - Video & Sound Services, Ph. (002) 34 8822 
SA - Werner Electronics, Ph. (08) 268 2766 
WA - Electro Accoustics Company, Ph. (09) 444 8688 

PHILIPS 
AHEARN C$4 

78 - June 1980 ETI 



Ideas for Experimenters 
Automatic antenna retract 
This circuit was designed to retract 
automatically a motorised car antenna 
every time the ingnition is turned off. 
With ignition on, relays A and B are 
energised (total current drain about 
100 mA). When the ignition is turned 
off, relay A is turned off and 12V from 
the battery drives the antenna down 
and charges Cl via R3. With the values 
shown for C 1 and R3, after about a three 
second delay relay C is energised and 
interrupts power to relay B, removing 
supply voltage from the circuit. This 
circuit suits the two -wire control 
motorised antennas commonly avail- 
able and comes from Ian Hawke of 
North Richmond, NSW. The values of 
R2 and R3 may need to be adjusted to 
suit different motors as the retraction 
time varies. 
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N/O N/C 

Silence those ads! 
This circuit, from G.B. Wolfe of 
Bombala NSW, will switch off the 
sound from a TV when those annoying 
adverts come on just as the programme 
is getting interesting. All you need is a 
torch handy in order to flash a light at 
an LDR. 

The circuit operates as follows: when 
light is incident on the photodiode its 
resistance drops, driving pins 6/2 of the 
555 towards OV. This produces a 
positive -going pulse from pin 3 which is 
passed to the collectors of Ql and Q2. 
Suppose the flip-flop is set with Q1 on, 
Q2 off when power is switched on. The 
positive pulse on the collector of Q2 has 

no effect but the positive pulse on Ql 
collector is passed- on to the base of Q2 
via the 2k2 resistor and Q2 begins to 
switch on. The collector voltage of Q2 
now begins to fall rapidly and this 
drives base of Ql towards 0V, switching 
the transistor off. The circuit thus 
rapidly changes state to Q1 off, Q2 on. 
When Q2 is on, the relay operates, the 
loudspeaker is disconnected and the 
LED goes on. 

A further flash of the torch on the 
photodiode will cause a pulse from the 
555 and the flip-flop switches back to Q1 
on, Q2 off. The loudspeaker is 
reconnected and "Cop -Shop" comes 
back into your living room! 

CONNECT IN SERIES 
WITH LOUDSPEAKER 

LED - INDICATES 
UNIT OPERATED 

Any ideas? 
Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item - depending on how 
much work we have to do on it 
before we publish it. 
The sort of items we are seeking, 

and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 
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ROD !WING ELECTROMICS' 
499 HIGH STREET, NORTHCOTE,3070, MELBOURNE VICTORIA. Ph (03) 489-8131. 

S100 COMPUTER PRODUCTS 

8K LOW POWER RAM KIT -S 100 BUSS 

SALE 
16K 

.t117ImMtt pi'orim n 
71 

Thousands of personal and business systems around the world 
use this board with complete satisfaction Puts 16K of software 
on line at ALL TIMES! Kit features a top quality soldermasked and 

silk-screened PC board and first run parts and sockets. Any 

number of EPROM locations may be disabled 'to avoid any 

memory conflicts. Fully buffered and has WAIT STATE 
capabilities 

EPROM CARD -S 100 BUSS 

OUR 450 NS 2708'S 
ARE 58.95 EA. WITH 
PURCHASE OF KIT 

KIT $239 
A&T $269 

ASSEMBLED 
AND FULLY TESTED 

ADD $36 

: t --,- - 
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CUT! 

$139.50 

21L02 
(450 NS RAMS!) 

Thousands of computer systems rely on this rugged. work horse. 

RAM board. Designed for error -free. NO HASSLE. systems use. 

Blank PC Board w Documentation 
$39 

Low Profile Socket Set 13.50 

Support IC's (TTL & Regulators) 
$13 

Bypass CAP's (Disc & Tantalums) 
$7 

ASSEMBLED AND FULLY 
BURNED IN ADD $45 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 

16K STATIC RAM KIT -S 100 BUSS 
;. 'a ¡iiºi.r,ii: 

111.4i9% 1 Fr. - 

a 

KIT FEATURES 
1 Addressable as lour separate 4K Blocks 
2 ON BOARD BANK SELECT circuitry (Cro- 
memco Standard') Allows up to 512K on line' 
3 Uses 2114 (45ONSI 4K Static Rams 
4 ON BOARD SELECTABLE WAIT STATES 
5 Double sided PC Board with solder mask and 
silk screened layout Gold plated contact fingers 
S All address and data lines fully buffered 
7 Kit includes ALL parts and sockets 
8 PHANTOM is fumpered to PIN 67 
9 LOW POWER under 1 5 amps TYPICAL from 
the 8 Vol Buss 

10. Blank PC Board can be populated as any 
multiple of 4K 

BLANK PC BOARD W/DATA $45 

LOW PROFILE SOCKET SET $1 5 

SUPPORT ICS & CAPS- $25 
ASSEMBLED & TESTED -ADD 530 

OUR #1 SELLING 
RAM BOARD! 

PRICE CUT! 

16K STATIC RAM SS -50 BUSS 
® R*{ !< t E..1 , 

' - - ticc-rál:}4 r'. é 

WE E El ICI !M® ETI[S 
.- .c.i: r.r..*-1r-r.t.-t.-r.r 
E®®EECE Eli 5E: 
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$269 

FULLY STATIC 
AT DYNAMIC 

PRICES 

"FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - 530 

BLANK 

tá sr 
:r.wi :a, 

KIT FEATURES 
Addressable on 16K Boundaries 

2 Use, 2114 Static Ram 
'f Runs at Full Speed 
4 Double sided PC Board Solder mask 
and silk screened layout Gold fingers 
5 Al Parts and Sockets included 
6 Low Power Under ' ° Amps Tycoral 

PC BOARD- $39 COMPLETE SOCKET SET- $15 
SUPPORT IC'S AND CAPS- $39 

ITOH Model 8300 PRINTER. $770 plus 15% sales tax. 

This 80 -column printer provides quiet operation, making it suitable for 
use in offices, classrooms and homes. Specifications include 125 
cps, 60 lines per minute, paper loading from bottom or rear and 
Centronics -compatible, parallel interface. 
A bidirectional, dot matrix impact printer with a print head designed 
for 100 percent duty operation, assuring a print life that exceeds 100 
million characters.. The precision sprocket -feed mechanism permits 
printing forms from 41/2 to 9'/s inches wide. A 96 ASCII character set 
prints in upper and lowercase with the added capability of producing 
double -width fonts in boldface. The vertical format unit provides 
preprogrammed/ programmable tab positions, top of form and 
bottom of form for complete formatting capabilities: 

RITRON 8 SLOT MOTHERBOARD: KIT $65.90 inc. tax. 
BUILT & TESTED $80.00 inc. tax. 

RITRON COMPUTER GRADE POWER SUPPLY: +5V Reg, 10A, 
+ 16V Unreg. Kít of parts $79.95 inc. tax. A&T $99.95 inc. tax. 

Write for list of other power supplies. Tax.free prices also available. 

Perfect for 
OEM's 

$189.00 
Wired & 
Tested 

S-100 Z80 CPU CARD 

1 ' ri "ff. ;,i 1 
yM 

"1' taros* " 

ru :i 11* 
N 

r 

4 MHZ 
" 

ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design 
efforts were required to produce a TRUE 5-100 Z80 CPU at a genuinely 
bargain price! BRAND NEW! 
FEATURES 

* 2 or 4 MHZ Operation * Generates MWRITE so no front panel required, 

* Jump on reset Capability a 8080 Signals emulated for 5-100 Comparability 
* Top Quality PCB Silk Screened Solder Masked Gold Plated Contact Foot.. 

JUST WRAP KIT - JWK-6 $39.50 
a 50ft ea. blue, white, red, yellow wire Just Wrap Tool Unwrap Tool 

Please debit my Bankcard. 

Bankcard No. 

$79.50 

KIT 

FIRST TIME OFFERED 
BLANK PC BOARD - $39 

USES 2708's! 

SHUGART 5" MINI FLOPPY DRIVE: $379.50 inc. tax. 
$330.00 ex tax. 

Verbatim Products available. Please write for price lists. 

Prices current till 7th June'. 1980. Heavier items add additional postage. Extra heavy items 

Expiry Date sent Comet freight on. Prices subject to change without notice. Send 60c and SAE for 

Name free catalogues. MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and 

Signature post $1.00. Phone (031 489 8131. 



First up, with regard to last month's 
feature project, the ETI-456 140W Valve Amplifier, we have had a 
number of enquiries about sources for 
the;"Multimesh" expanded metal used 
for the top cover. Multimesh is a trade 
name for a variety of expanded metal 
products manufactured in Australia by 
Lysaght Brownbuilt Industries. 

It is available in steel or aluminium; 
steel Multimesh comes in four styles, 
aluminium in six. We actually used 
"Lace" style steel for the top cover on our 
prototype valve amp. Multimesh can be 
purchased from various hardware 
stores - we bought ours from Nock & 
Kirby in Sydney, it cost about $3 for a 
1200 x 900 mm sheet. It is also 
available in 600 x 900 mm sheets. A 
handy brochure is available with the 
product, showing how to cut and form it. 

The Series 4000/2 Three -Way 
Speaker System will undoubtedly 
prove popular among the average do-it- 
yourself hi-fi enthusiasts. As with the 
Series 4000/1 Four -Way System, 
complete kits, including all drivers, 
boxes and crossover components, will be 
sold through Philips retail dealer 
outlets right around Australia. 
Suppliers currently stocking the four- 
way system would welcome enquiries 
about the 4000/2 three-way project. For 
a list of suppliers, refer to the Philips 
advertisement on page 125 of the April 
1980 issue. Philips distributors in 
Queensland, South Australia, West 
Australia and Victoria will be happy to 
advise you of your nearest dealer. 

The Simple NiCad Charger, 
ETI-578, should present few difficulties 
to constructors seeking components. 
The Ferguson PL24/20VA low profile 
transformer is an item widely stocked 

If the "Experimenting with ultrasonics" article in 
this issue has you hot to trot, then you'll likely 
want to know who we could find that stocked the 
approprate transducers. We managed to find 
three firms, but there may be more, so phone your 
favourite supplier anyway. All Electronic 
Components and Magraths, in Melbourne, stock 
40 kHz types as do Dick Smith stores all over. 
Phone first to see if they have stocks on hand. 
Prices range from a low 54.50/pair up to about 57 
per unit (transmitter or receiver). All Electronic 
Components may be able to supply 25 kHz types 
also. 

I PRE -PA_ 

PRE-PAK 
Electronics 
ees-43797 

IW11iIR.lM['Lá 
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to 

Pre -Pak Electronics, alias "Mad Mal", recently moved from the old Parramatta Rd, Croydon, address to new premises located at 1A, West St, Lewisham. Patriotically tricked out in red, whhe and blue, the shop is just off Parramatta Rd, at the bottom of Taverners Hill. Plenty of bus routes run along Parramatta Rd, plus 
Lewisham station is only two short blocks away. Mad Mal has a host of opening specials, so if you're after 
bargains, check them out now - and he's open seven days a week. Mal's mail order man still lives in P.O. 
Box 43 at the Croydon Post Office, 2132. Phone No. is 569-9797. 

by suppliers. However, any transformer 
that has two 12 V secondaries rated to 
deliver 700 mA or more will do just as 
well - you might have to choose your 
case to suit the transformer though. 
Printed circuit boards will be available 
through most of the suppliers listed on 
our 'Kits for Projects' page (160 this 
month), while Scotchcal front panels 
may be obtained from Radio Despatch 
Service in Sydney or Rod Irving 
Electronics in Melbourne. 

The ETI-681 Programmable 
Character Generator developed by 
Craig Barrett is in the same category as 
previous S100 computer projects we 
have published - the ETI-640 VDU, 
the ETI-680 CPU and the ETI-643 
EPROM programmer; copyright on the 
pc board has been retained by the 
designer. Craig Barrett has arranged 
for pc boards to be made available 
through Applied Technology, both 
retail and trade. Complete kits, with all 
ICs, cables and an instruction manual, 
will also be available through Applied 
Technology. Trade enquiries to Len 
Hensen at Applied Technology. 

For the - as we have said before - 
hardy, adventurous soul willing to 
tackle the manufacture of the double - 
sided pc board, copies of the artwork can 

be obtained by sending a large SAE to: 
PCG PCB ETI-681 
ETI, 4th Floor, 15 Boundary St 
Rushcutters Bay 2011 NSW 

Remember, however, that you can 
only obtain the artwork solely for your 
own use as a private individual. 

There should not be too much 
difficulty encountered in obtaining the 
ICs. However, if you're contemplating 
the project it would be prudent to buy 
now as it is strongly rumoured that 
there will be a shortage of digital chips 
next year, or even earlier. 

Price estimates 
Once again, we would like to stress that 
these are estimated prices only. We 
publish this information as a guide 
only, all costing is done using generally 
the highest retail prices we can find. 
However, price movements and other 
factors may affect the overall cost of a 
project or kits offered.. 

ETI-497 3 -way speaker $350-$450 
Idependingon with/without boxes) 

ETI-578 NiCad Charger 

ETI-681 Prog. Character 
Generator 

$28-$35 

$150-$175 
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NRD-515 - The intelligent communications receiver. 

Write for colour brochure and specifications. 

WRITE FOR 

SPECIFICATIONS 

We also stock Australia's largest selection of scanning receivers! You can 

listen to aircraft, marine, police and other transmissions. 

BEARCAT 210. 
BEARCAT 220FB. 
BEARCAT 250FB. 
BEARCAT POCKET 
SCANNERS. 
SX-100 etc. 

Write for prices & specs. 

WRITE FOR OUR 36 -PAGE 
FREE CATALOGUE CONTAINING: 

o2ae453-"a 

.1.!_ 
a», 

RECEIVERS 
TRANSCEIVERS 
LINEAR AMPLIFIERS 
RTTY EQUIPMENT 
SSTV EQUIPMENT 

TV CAMERAS & MONITORS 
COMPUTERS 
ANTENNAS 
ROTATORS 
ACCESSORIES 

KENWOOD R-1000 
Communications receiver of 

the year. Digital and analog 

dial, digital clock, automatic 
timer, three selectivity 
positions and many other 
features. 

1 1i ^ II 71::- CI 

e mt S CITY & SHOWROOM: 649 George St, Sydney, NSW. (02) 211-0531. 

POSTAL: PO Box K21, Haymarket, NSW 2000. Cable: Emtron Sydney. 

COMPUTER TRANSFORMERS. 
9V@3A 2x15V@0.5a $12.50 
9V@10A 2x15V@IA $32.00 
91/@ 10A 9V@ IA2x15V@ 1A $38.00 
The latter being the professional version with 
better egulation and a larger stack to take a bit of 
overload. 

OTHER TRANSFORMERS AVAILABLE 
EX STOCK: 
5VA :- 9v ct, 12v ct, 15v cf. 18v ct, 

24v p, 30v et, 40v ct. $4.60 

20VA:- 12vá, 15vct, t8vct, 24v ct. 
30v ct, 40v ot. 57.65 

40VA:- 15v ct, 18v ct. 24v ct. 30v ct, 
40v ct. 9.30v ct. $8.50 

60VA:- 12v, 15v, 24v ct. 30v ct, 
40v ct. $10.90 

Centre tap transformers are actually two separate 
secondaries hick can either be serfesed or 

paralleled to give voltage shown above or hall that 

voltage. To determine current divide VA by V. 

BRIDGE RECTIFIERS TO SUIT 
ABOVE. MDA3500 $4.60 

5VA transformers are P.B.C. mount the rest have 

flying leads. 

CAPACITORS (Computer grade) 
2200MFD 15V 55.7430000MFD 25V 510.47 
Regulators: 

5V SA $4.87 5V 10A $7.48 
SA adj. $9.50 
3 term. +ve to - 5, 8, 12, 15, 18, 

24V-$1.17 
3 term. -ve IA - 51.50 

BATTERIES: 6v 4AH $11.00 
6V 5AH (flat -pack) $15.00 

EDGE CONNECTORS 
(85 PIN) 510.40 P.C.B. or wire lug. 

CALCULATORS 
TEXAS INSTRUMENTS. TI Programmer $63.00, 
TI55 $63.00, TI30 $18.00. All prices listed ex tax. 

Student discounts available. 

PRINTERS 
MODEL 8300 
Print Speed: 125 CPS 
Char. Font: 7x5 dot mat. 

Columns: 80 column 
Char. Spacing: 10 cpi 
Line Spacing: 6 

Paper Width: 4.5 to 9.5 In 

MODEL 1540 
125 cps 
9x7 dot mat. 
136 column 
5/10 cpi 
6 Ipi 
Max. 15.5 in. 

Interface: 8 bit parallel (standard), 
RS232C/TTY (opt). 

No. of copies: Original plus 3 nominal 
(max 0.20mm) 

Enlarged characters software controlled. 
Mod 8300 5 840.00 + $100.00 tax 
Mod 1540 $1120.00 + $125.00 tax 

CANNON CONNECTORS: 
Male Fern Chass. Male 

3 PIN $4.10 $4.30 52.80 
4 PIN $4.10 $6.10 $2.80 
SPIN $5.30 58.10 $3.25 
240V Une $4.90 $5.50 54.10 

CANNON PRICES INCLUDE TAX 

Ch.Fe. 
54.40 
54.40 
$6.25 
54.90 

EVER HAD TROUBLE CONNECTING YOUR COMPUTER TO THE REAL WORLD? 
Our 2111 C -A Controller lets you connect to a.c. supplies from 12v to 240v and control on-ott or variable 0 to Max volts. 

The 2111C -A is plug in, connects direct to opto couplers, 0-10v or Potentiometer and can control loads from resistive to heavy inductive (transformers etc.). The 

standard nit delivers IA and up to SA with heatsink attached. (For loads up to 40A the triac has to be mounted off board.) On board pots limit minimum and maximum 

voltages to the desired level. Built and tested. $28.00 Professional Ver. $35.00 Edge connector P.C.B., Transformer, opto to suit 2111C -A $7.50. 

Base Board takes 4 units. Built and tested 532.00. 

280 VICTORIA ROAD, GLADESVILLE N.S.W. 
TELEPHONE 89 3145. Quantity discounts avail. ADD 15% sales tax where appiic. FREIGHT FORWARD ON ALL ITEMS. 
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Army Apprenticeships 

Opportunities 
for young men 
(15-17*) in the 
Electronics and 
Electrical Trades. 

r 

ELECTRONIC TRADESMEN ELECTRICAL 
MECHANICS ELECTRICAL FITTERS 

The Army wants young men to enlist as Army 
Apprentices to be trained as 

Electronic Tradesmen in the field of electronic 
communications. 
Electrical Mechanics in the field of high and low 
voltage electrical generation, reticulation and 
distribution systems. 
Electrical Fitters in the fields of electronic devices, 
electrical control equipment and domestic electrical 
systems. 

The 9 years enlistment period will include a 4 years 
apprenticeship at the Army Apprentice School at 
Balcombe in Victoria and in Army technical units 
(leading to civilian trade qualifications) and 5 years 
further training in the Army corps of Signals, Electrical 
and Mechanical Engineers or Engineers as appropriate. 

Enquiries are being accepted from prospective 
applicants who are successfully studying at Year 10 or 
11 School level. They will be required to present 
documentary evidence of successful results of their 
previous completed School year at formal application. 

It is important to understand that the number of 
applications that can be accepted is very limited. If 
you 're interested, don't wait or you will miss out. Fill 
in this coupon or phone an Army Apprenticeship 
Counsellor. 

Brisbane 226 2626; Townsville 71 6784; Sydney 
212 101 I; Newcastle 2 5476 or 2 4728; Wollongong 
28 6492; Canberra 82 2333; Melbourne 61 3731; 
Adelaide 223 2891; Perth 325 6222; Hobart 34 7077. 

*Applicants must be at least 15 years old but still under /7 years old 
on entry. /f you are over 17 years you may apply to join the Army 
Adult Tradesman Scheme as an Electronic Tradesman trainee. 

Authorised by the Director General of Recruiting. Dept. of Defence. 

IMO % 

w 

[For further information, post this coupon. 
To: Army Apprenticeship Adviser, G.P.O. Box XYZ 
(insert name of your nearest capital city and postcode) 
Please send me details of Army Electronic and Electrical Trades 
Apprenticeships Adult Electronic Tradesman Trainee. 

NAME: 

DATE OF BIRTH: 

ADDRESS 

POST- 
CODE: 

Join the Army 
LWe're looking for more good men. 

ME94.EP.30 
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Tame brute power control costs 
with unbeatable Superpower value. 

NPN PNP 

Ic aceo hfe min (r Ic Part No. Price 100+ Part No. Price 100+ Case 

0.5 300 30 50MA MJE340 0.67 MJE350 0.99 Case 77 

4 45 10 9 Amp 2N6121 0.38 2N6124 0.40 To.220 

4 80 10 4. Amp 2N6123 0.42 2N6126 0.44 Ib.220 

4 300 10 1 Amp 113E13004 1.35 Ib.220 

4 400 10 I Amp MJE13005 1.70 To.220 

8 400 12 2.5 Amp 2N6545 2.02 lb.3 
8 100 1000 3 Amp MJE6045 1.49 MJE6042 1.77 Case 90 

8 150 40 2.Amp MJE15030 1.36 MJE15031 1.36 íb.220 

10 600 20 5 Amp MJ10014 7.30 Ib.3 

10 60 25 3 Amp MJE2801 1.09 MJE2901 1.60 Case 90 

10 60 20 4 Amp MJE3055 0.54 11JE2955 0.54 Case 90 

15 60 20 4. Amp 2N3055 0.52 MJ2955 0.65 Ib.3 

15 400 300 3 Amp 11)10012 2.89 lb.3 
15 400 12 5 Amp 2N6547 4.56 To.3 

16 100 1000 10 Amp 11J4035 4.08 MJ4032 4.72 tb.3 

20 140 25 5 Amp 11)15003 2.50 11J15004 2.50 lb.3 
30 100 25 7.5 Amp 11J802 2.19 11J4502 2.19 To.3 

50 400 25 20 Amp 11) 10015 13.86 lb.3 

LEmA 

Its rough shelling out $20 to $30 for 30-50 A power transistors that can turn 
the most practical design into a cost -overrun nightmare 
We've found a way to help you beat those high costs - SuperPower transistors 
with SuperPower value. The broadest line of high power devices al the 

lowest -cost -per -ampere of any in the industry. 
Our introduction of the Switchmode concept four years ago proved it to be 

the overwhelming low cast favourite of designers everywhere for switching 
power supplies and power control applications. Each and every Switchmode 
device is specifically designed and characterized for those applications with 
soli4 practical data from a pragmatic source... the Designers data sheet. 

You're way ahead from the shirt. 
Expect more from the SuperPower for your next high power design. And pay 
less for it. 

All prices exclude sales tax 

and subject to change 
without notice. 

CEMA ELECTRONICS PTY. LTD. 

ADELAIDE 170 Sturt Street, Adelaide, S.A. 516483 

BRISBANE 22 Ross Street, Newstead, QId 52 4261 

MELBOURNE 208 Whitehorse Road, Blackburn, Vic 877 5311 

PERTH Unit 1, 25 Brisbane Street, East Perth 328 8091 

SYDNEY 21 Chandos Street, St. l.eonards 439 8622 

NEW ZEALAND 7-9 Kirk Street, Grey Lynn, Auckland 761169 

World Trade Centre Building, Wellington 848 922 

Agents: CANBERRA Ortex (062) 82 4995 WOLLONGONG Macelec (042) 291455 NEW GUINEA Daltron Electronics, Boroko 256616 

New agent in HOBART - D&I Agencies 002 232842 

84 - June 1980 ETI 



Dear Sir 
Amidst the published euphoria over 

your ETI-470 amplifier module. I wish to 
inject a dissenting voice. Adelaide 
appears to be a bad scene for the 470 
with adverse comments appearing in 
several areas. At last, and at some extra 
cost, I have a module operating 
successfully, however my complaint 
centres on RV1. It appears that for most 
amps the trimmer is set for maximum 
resistance in the initial stage, but this on 
the 470 causes transistors to 'pop' like 
nobody's business. I suggest the 
following powering -up procedure. 
1. Insert F1 and F2. 
2. Set RV1 to a central position (near 

12 o'clock). 
3. Power -on, and off after 5 seconds. If 

any problem exists at least the 
Darlingtons will escape damage (in 
my experience!). 

4. Replace F1 and F2° with '100 ohm 
resistors and adjust RV1 for 2.5V 
across them. (If resistors are inserted 
first and a fault exists, one buys 
another set of Darlington's - in my 
experience!). 

On a more euphoric note my ETI-471 is a 
beauty except for two small points: 
1. Doesn't SWA insert a 'passive' 

loudness system which 'cuts' the 
mid -range rather than 'boosting' the 
extremes? 

2. The Hi -Cut filter 'thumps' when 
switched in - may be peculiar to 
mine. 

Apart from those points I thank you for 
that design. 

Looking forward to your comments to 
help us 'home builders'. 

Bryan Wetton 
Blackwood, S.A: 

Many thanks for your comments 
concerning our very popular 60W low 
distortion amplifier module, the ETI-470, 
published in the May 1979 issue. 

In retrospect, we should have included 
a warning in the. construction article to the 
effect that the power supply should not 
be connected for a quick test prior to 
setting the bias current. In their 
eagerness to 'fire up', it seems a number 
of constructors have come to grief 
through doing this, according to our 
assessment of phone and letter 
enquiries. 

The moral is: 'slowly, slowly catchee 
monkey'. 

Your procedure is unsafe. If you have a 
fault, at first turn -on it is possible to 
destroy the output devices, regardless of 
where you set RV1. If 100 ohm resistors 
are inserted In place of the, fuses, these 
will be destroyed In the event of a fault. 

The absolute safest way to proceed is 
as follows: 

Obtain, buy, beg, borrow or steal a 

Variac (240 Vac variable auto - 
transformer). 

Connect up nothing at this stage. 
Insert 100 ohm resistors in place of Fl 

and F2. 
Set the wiper of RV1 to the end 

connected to R11 (i.e: away from the 
heatsink). 

Connect power supply ac input to 
Variac and set the latter to OV output. 
Connect the power supply dc output to 
the 470 module (don't forget the OV, or 
common , connection to the CT of the 
transformer secondary). 

With your trusty multimeter connected 
across one; of the 100 ohm resistors 
aforementioned, turn on the mains switch 
and slowly wind up the Variac while 
observing the multimeter. 

The multimeter reading should rise to 
about 11/ or thereabouts. 

Adjust RV1 for a 2.5V reading on the 
multimeter. Check that the same is 
obtained across the other 100 ohm 
resistor. 

If you don't have, or cannot get, a 
Variac, proceed as outlined in the article, 
but first set RV1's wiper to the end 
nearest R11. 

Unless you have thé output devices 
swapped over - and their positions can 
be clearly seen in the photograph on p.48 
of that issue, plus they're clearly marked 
on the component overlay - then 
transistor will not "pop like nobody's 
business". 

Going to the second part of your letter, 
concerning the ETI-471 (June 1979 
issue), yes, SWA does insert a passive 
loudness control that puts a dip in the 
mid -range and rolls off the bass and 
treble. This filter has an overall loss, apart 
from 'contouring' ' the frequency 
response, so it's a matter of semantics 
whether you talk about boosting the bass 
and treble or cutting the mid -range. 

It is unclear why your hi -cut switch 
should 'thump' when turned on. If this 
occurs when the low-cut filter is switched 
out (C10 shorted), then I would suspect 
C9 may be leaky. Try changing C9 in any 
case. Alternatively, C15 may be leaky. 

Despite the difficulties you 
experienced, we're happy you're 
otherwise pleased with the design. We 
hope the comments prove helpful. 

Roger Harrison (Editor). 

s. 

, 

THE ETI-470 -A SMASHING PROJECT ! 

,I I 

G .a 
1 

Greetings ETI, 
Recognize the ETI-470 60W amp 

module in the accompanying 
photographs ? With the amp's input 
driven by an audio signal generator and 
the output driving a Toa model TU -50W 
throat -coupled speaker, the set-up has a 
devestating effect on two -litre beakers at 
1442 Hz (+/- 0.1 Hz) at a range of 
several hundred millimetres! 

This is without doubt the most dramatic 
demonstration of sympathetic vibration I 

have ever built. 
The original idea came from an article 

entitled "Demonstrating Resonance by 
Shattering Glass With Sound", by W.C. 
Walker in the May 1977 issue of The 
Physics Teacher. 

Now, with the ETI-466 300W amplifier 
module and a suitable driver - I wonder 
what is the fundamental mode for 
sympathetic vibration of plate glass 
windows? .. 

Kris McLean, VK2AJS 
Granville Technical College, NSW 
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OHIO 
SCIENTIFIC 

(OSI) HARDWARE 
8K Expansion board, complete, less RAM. Daisy 

chains to 40K RAM. 
Assembled and tested S135 

Kit $120 

INTRODUCTORY OFFER 
- FREE - 

40 wire lead - value $19.95 

OHIO SOFTWARE 
See March '80 ETI for price list of 47 varied 

software programs. 
AU 4K except E.7 

NEW PROGRAMS 
Games: 
G.24 Worms $6.95 
G.25 Allen Invaders $8.95 

Education: 
E.6 Reflex $7.95 
E.7 Physics - 

Rutherford's Experiment, 8K S15.95 

Utilities: 
U.11 Dumb Terminal Program S8.95 

U.12 Machine Code Life $9.95 
U.13 Tick lock S7.95 
U.14 Word Processor, WP -6502 

(Global Edits, Cursor, TAB, etc) ..$99.00 
Business: 
8.1 Small Business Analysis $15.95 
B.2 Personal Loan Analysis $6.95 
B.3 Stock Portfolio $9.95 
Display: 
D.1 Kaleidoscope and Magic Square $9.95 

instructions: 
1.10 Reverse Video Instructions $3.00 

Catalogue: 
C.1 Brief outlines of the above programs, in- 

cluding previous list. Free hints on prog- 
ramming and use of OSI computers are 

. included $2.95 

APOLOGY - U.8 Cursor Control was incor- 
rectly advertised at $5.95. It should have been 

$9.95. We are sorry for any inconvenience caused 

by this error. 

Notes - All tapes have two copies of the prog- 
ram, one on each side. Printed listing is also in- 

cluded. 'Tone' and 'Volume' controls may need 

adjusting. Both FULL 'SAVE' and 'LOAD' is usually 
best. 

Pidepecon 
re 

d -hand 

Pitied tape orders 
add ry 

Dr9names__.13- 
minable. 

d P`561p 10or more $2.SO.00 e)A9 
Q ° 

MAIL ORDER: 
LOOKY VIDEO, 
PO Box 347, 
Richmond, Vic, 3121. 
Allow postage, 
eg OSI Software 
1 or 2 $1; 
3-5 $1.50, 
6-10 52; G.C.S. 

SYN-1 Single 
Board Computer . 5210.00 

KTM-2 CRT/TV 
Keyboard terminal 
module 5349.00 

BAS -I 8K BASIC 

ROM for SYN-1 . $149.00 

BUFFERED 
MOTHERboard for 

SYN-I, KIM -1 or 

AIM -65 systems 5179.00 

EPROM 
Programmer and 

EPROM/ROM 
Board MEMORY 
mapped EPROM 
programming will 

program up to 16K 

per command 
firmware in PROM 

included. For SYN-I, 
KIM -1 or AIM -65 

systems 

+,., 
16K-8 fully tested 

memory board 

WRITE PROTECT 
and BANK switching 
for SYN-1, KIM -I or 

AIM -65 systems .. 5360.00 

-ss=-...» 
LN_ MOP .01 IN 

w re 
a ! 

.a.....+m "1 á y 

5345.00 

r 
PRESETABLE 

COUNTER S digits 

suitable for counting, 

botching and 

numerical control 

5150.00 

\$$$' 

11 

STEPPING - 
MOTORS wide 
range for N.C. Con- 
trol, Plotters, 

Variable speed, Servo 

Control etc. From , 

549.50 

AUTOMATIC 
TELEPHONE 
DIALER PROM 
dialling 32 numbers 
plus other options 

SI80.00 

DIGITAL 
TACHOMETER 

5120.00 

72,27. 

HAND HELD 
TACHOMETER 
$180 

STEPPING MOTOR DRIVING CIRCUITS for 3 or 

4 phase in Mode 1 phase 2 phase 1-2 phase excita- 

tion. From 

THUMB WHEEL SWITCHES 

- 52.215es. 

TROXINITY TRANSDUCERS 

- $15.06ea. 

512.00 

Mail orders add $3.50 for 
postage and packaging 

67 Blackshaw Avenue, 
MORTDALE 2223. 

Telephone: 570 1225 

(Trade enquiries invited) 
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Break away from 
the past. 

Motorola's MC68000 sets new MPU system 
performance standards for the '80s. Now. 
Motorola announces a new microprocessor so 
advanced in concept it offers the designer 
virtually unlimited freedom of system design. 
Advanced technologies provide it with a 
speed/power product four times that of standard 
NMOS. Break away from the past and step into ' 

the new era of microprocessors. 
Everything you need for system design is 

available now-a Design Module for evaluating 
the MC68000, development hardware and 
software, full documentation and training. In 
addition, the MC68000 interfaces directly and 
easily with existing M6800 Family peripherals, 
MPUs, and MCUs. 

The MC68000 is, by design, perfect for an 
easy -to -handle, block -structured, high-level 
language like PASCAL. It simplifies modern 
programming techniques like modular 
programming. 
Complete M68000 design support available now. 
Concurrent with introduction of the MC68000, the 
design tools to help you break away from the past 
are now available. 

A major commitment to development of timely 
and effective M68000 hardware and software has 
been part of the program from the beginning. The 
results, part innovation and part evolution, give 
you a choice among Motorola's EXORciser®, the 

IBM 370 and the PDP#-11 for system hardware 
and software development. 
Motorola offers the total range of 
microcomponents for your advanced systems. 
Motorola's original M6800 Family pioneered the 
concept of the fully -compatible, matched set 
microprocessor plus I/O, peripheral controller 
and memory family, complete with support 
hardware, software and training. 

The MC68000 springs from a rich tradition in 
both microcomponents and MOS technology and 
is designed to develop in the same total family 
way as the M6800 Family. 

Pace -setting products like the MCM6664 64K 
dynamic RAM, the MC6809 super 8 -bit 
microprocessor, and the definitive MC6801 and 
M6805 Family one -chip MCUs have firmly 
established Motorola's capability. 
For further details and application form please 
contact: 

RANK 
ELECTRONICS PTY LIMITED 
INDUSTRIAL SYSTEMS 

12 Barcoo Street, East Roseville NSW 2069. Phone: 406 5666 
60 Rosebank Avenue, Clayton South Vic 3169. Phone: 541 8444 
299 Montague Road, West End, Brisbane 4101. Phone 44 2851 
101-105 Mooringe Avenue, Camden Park SA 5038. Phone 294 6555 
430 Newcastle Street, Perth WA 6000. Phone: 328 3933 
120 Parry Street, Newcastle NSW 2300. Phone: 26 2466 

'Trademark of Digital Equipment Corporation. MAS5694 
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`Mini -Map' computer 
Jonathan Scott 

Locally designed and manufactured, the Mini -Map is an 
inexpensive machine targeted for school and classroom 
use. 

WE RECENTLY had an opportunity to 
review a B&S MINI -MAP 
microcomputer system. Not only is this 
new entry to the microcomputer scene a 
comprehensive, ergonomic and 
practical package, as this article will 
show, but it is also entirely designed 
and built in Australia. The 
microcomputer has been accepted by 
the Education Department for use in 
schools and this means that there will 
be a sizeable number of the units 
around, which tends to ensure both good 
parts and hardware service, as well as 
software availability. 

Features 
The unit we tried out came with 16K of 
RAM, a card reader, a thermal printer, 
an input box and an output or relay box, 
the latter four items being housed in 
locally made outboard plastic boxes, 
and hence detachable from the main 
device. The main unit contains the 
keyboard and a number of connectors on 
the rear, which permits the connection 
of peripherals such as VDU, RS232 
interface and domestic cassette player. 
The CPU is based on the 2650 
microprocessor and our unit came with 
the BASIC' ROM option. This provides 
8K of ROM containing an Altair type 
BASIC, including the graphics 
commands, the operating system and a 
rudimentary monitor allowing the 
usual range of commands but with no 
break-point facility. The other option 
has 6K of ROM which gives acsmbler, 
comprehensive text editor and monitor/ 
operating system. There are eight non- 
standard commands which are briefly 
discussed here in order to give an idea of 
how the system feels. These are: TONE, 
MODE, PNT (for 'point'), CLR, TOP, 
LINE, IN, and PR. 

TONE (P,D)- where 'P' is the period of the wave- 
form of a tone to be generated, and 
D' is the duration. (Uses a small 
speaker inside the case) 

MODE (A,B)-where'A' defines the screen usage 
as defined below: 0- screén filled with text 1- top half text, bottom half 

64 x 256 graphics 
2 - top half text, bottom half 

128 x 256 graphics 
3 - a superimposition of the 

above, achieved by 
interleaving the lines 

4 - full screen graphics, 
text invisible 

5 - full screen graphics, 
256 x 256 

and where 'B' defines the character from, black -on - 
white, white -on -black, cursor blinking, etc. 
PNT 
(0 or 1,X,Y) - 
CLR- 

TOP- 

LINE 
(parameters)- 

PRN - 
INN - 

which sets to white or clears 
to black the point whose 
co-ordinates are given. 
which clears the graphics 
area. 
which sets scrolling or 
paging on the text part of the 
screen. 

which draws lines according 
to the parameters given. 
which outputs to a selected 
port/device (e.g: the RS232 
port). 
which inputs to a selected 
port/device (e.g: the RS232 
port, as above). 

There is also the IO command, which 
inputs or outputs specified data to 
specified ports. 

An, as yet, unpublished function of 
the unit is that the character ROM is 
capable of Arabic characters - 
including right -to -left movement of the 
cursor. 

In addition to cassette, monitor, and 
disc outputs there are two general 
purpose interface connectors with an 
optional expander box supplied 
separately from the basic unit. 

The 'input box', as it is called, is 
simply a circuit which translates eight 
discrete levels or switch states into a 
single byte which may be read at any 
time. It can also interrupt the processor. 
The output box is the reverse, 
translating a byte into eight relay 
closure states. 

Peripherals 
The ermal printer is fairly standard, 
being very similar to the ETI-641 
project, with 32 character width. The 
one we had was supplied with silvered 
paper. 

The card reader is a clever and 
economical design. It contains no motor, 
the source of most of the cost and 
complaints in card readers in general. 
The cards do have to be pushed through, 
but the reader is foolproof and hence 
seems to have all the potential for high 
reliability. The cards are, 
unfortunately, punched -hole rather 
than mark -sense, the reader ace pting a 
wide range of card types, including 
Canon. 

The cassette interface as supplied on 
the standard unit is the usual FSK 
format, though there is one super 
addition: The baud rate, normally 300, 
is definable by two bytes in RAM. It can 
thus be varied and this allows the 
optimisation of tape usage. The little 
Japanese -made cassette recorder we 
used would not tolerate much above 
500-600 baud without high error risk, 
but a large unit might accept up to 1200. 
The maximum allowed is 1200 baud 
and the minimum is two! (we imagine 
this would give astonishing reliability if 
you felt like waiting). 

Another interesting application of 
this variable baud rate is recovery of 
programs which have been recorded on 
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Buy OHIO SCIEITIFIC Direct 
From the INDEPENDENT IMPORTER 

yr ,, y .t tr.tiyL^_. 
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PERSONAL COMPUTERS 
CIP: $459 A dramatic breakthrough in price and performance. Features 

OS l's ultra -fast BASIC -in -ROM, full graphics display capability, and large 

library of software on cassette and disk, including entertainment pro- 
grams, personal finance, small business, and home appliances. It's a 

complete programmable computer system ready to go. Just plug-in a 

video monitor or TV through an R F converter, and be up and running. 

15K total memory including 8K BASIC and 4K RAM - expandable to 8K. 

CIP MF: $1657 First floppy disk based computer for under 

$1700! Same great features as the CIP plus more memory and 
instant program and data retrieval. Can be expanded to 32K static 

RAM and a second mini -floppy. It also supports a printer, modem, 
real time clock, and AC remote interface, as well as OS -65D V3.0 

development disk operating system. 

PROFESSIONAL PORTABLES 
C4P: $849 The professional portable that has over three times the display capability 
of CIPs. Features 32 x 64 character display in up to 16 colors, graphics, audio output, a 

DAC for voice and music generation, key pad and joystick interfaces, AC remote control 
interface and much more. Utilizes a 4 -slot BUS (2 used in base machine), 8K BASIC -in - 
ROM, 8K of static RAM and audio cassette interface. Can be 
directly expanded to 32K static RAM and two mini -floppy disks. 

C4P MF: $1999 The ultimate portable computer 
has all the features of the C4P plus real time clock, 
home security system interface, modem interface, 
printer interface, 16 parallel lines and an accessory 
BUS. The standard machine operates at twice the 
speed of currently available personal compu- 
ters (with GT option it runs even faster!) The C4P 
MF starts with 24K RAM and a single mini -floppy and 
can be directly expanded to 48K and two mini -floppies. 
Available software includes games, personal, business, 
educational and home control applications programs as 

well as a real time operating system, word processor and a 

data base management system. 

ono 

1 

WIN 

á-- 

HOME/SMALL BUSINESS SYSTEMS 
C8P: $1099 Same great features as the C4P in a tremendously expandable "main- 

frame package." Features over three times the expansion capability of the C4P for 

advanced home and demanding business applications. Can be expanded to 48K 

RAM, dual 8" floppies, hard (Winchester) disks and multiple I/O devices such as 

Voice I/O and a universal telephone interface. 

P I. 

! eamowl 

C8P DF: From $3149 The ultimate Home/ 
Very Small Business Computer at a personal 
computer price. Features 32K RAM (ex- 
pandable to 48K) and dual 8" floppy disks 
(stores eight times as much information as a 

mini -floppy). Has all personal computer 
capabilities including 32 x 64 display, color 
graphics, sound, DAC, joystick interfaces, 
home features including real time clock, AC 
remote interface, home security and fire 
detection interface and can be expanded to 
include voice I/O and a universal telephone 
system for answering and initiating calls! Its 
large memory capability and 8" floppies 
allow it to run most Ohio Scientific business 
system software including a complete 
accounting system, word processor and 
information management system. 

OHIO SCIEZTIFIC 
All Prices ex -tax and subject to change without notice. 

ALL OHIO SCIENTIFIC INTERNATIONAL MODELS AVAILABLE FROM 
SUPERBOARD TO HARD DISK 

DEALERS - Add OHIO SCIENTIFIC to your Line 

All enquiries to: 

SHE ELECThDflC DFCUIT 
SUITE 414, 4th FLOOR, 20 DUNCAN STREET, FORTITUDE VALLEY - 528455 

BRISBANE'S CALCULATOR / MICRO -MINI COMPUTER CENTRE 
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a tape recorder with sick batteries, 
which have slowed the tape speed. 

Here are some user -installable 
options: There is provision for a 3000 - 
yes 3000 - baud cassette interface on 
one of the pc boards. It requires only a 
handful of ICs and some software, and 
claims greater reliability than the 300 
baud standard type. The price is of 
course the fact that it is not standard, 
and thus you probably won't be able to 
swap programmes stored by it, but ... 

The second user -installable option is 
a light pen. This requires only the pen 
hardware and the driving software, plus 
connectors if required. Unfortunately 
we were not supplied with the 
installation instructions, so we cannot 
comment on how easy or effective these 
two possibilities are. 

There is an intelligent disc drive 
which is due for release soon. This is 
capable of serving up to 16 Mini -Maps, 
and will use the RS232 interface on the 
back of the unit. Unlike many disc 
systems this one consumes none of the 
system RAM, and thus doesn't reduce 
the machine's capabilities at all. It is 
likely to cost $1100, controller 
inclusive. There is also to be a PROM 
burner, capable of programming the 
species of ROM inside the Mini -Map. 
This however, is only at the prototype 
stage. 

- 1 

B 
S M4P 
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The Mini -Map shown with the input box and printer (sitting atop the input box). Any of the 
readily -available portable cassette players may be used with the system. 

Manual 
The manual supplied with the unit was 
a very rudimentary one. It is truly a 
user's manual, not an 'instruction' 
manual. It lists the commands available 
and notes the possible parameters etc, 
but it does not explain what a micro is or 
any general purpose information. In our 
opinion this limits the application of the 
unit to people who know about computer 
systems or are willing to find what is 
needed in a library. 

Now, the nitty-gritty: prices. 
Basic unit, 16K, all cables, 
RS232 and two Ports $1065 
Printer $270 
Card reader $114 
Input box $96 
Output box $96 
4K add-ons $117 

Further information can be obtained 
from B&S Micro Systems, 2/20 Emma 
Crescent Shopping Centre, 
Wentworthville, NSW. 

VOLTAGE 
ANALYSER 
Voltage indicated: 

6, 12, 24, 50, 110, 
240, 415 V = 

L- 

24 P,V 

134 r Sales 
?, 00 

r 

MASTER CHECK 
Cannot be over ranged. 

Indicates AC or DC Voltage. 
Automatic Voltage indication. 

e Read off polarity at a glance. 
Designed for Australian conditions. 

e 7 Voltage indication steps by L.E.D.'s 
e Robust lightweight plastic construction. 

AC or DC Voltage Check from 6 to 415' Volts. 

í Useable on battery operated devices to three phase AC. 

e Available from Electrical Wholesalers throughout Australia. 

ALSO AVAILABLE Multi -Check - Handy solid state continuity checker. 

Will check AC or DC Voltages from 4.5 to 415 Volts. 

BELL INSTRUMENTS PTY. LIMITED 

Garema Circuit, Kingsgrove 2208 NSW. 74 Raglan Street, Preston 3072 Vic. 

PO Box 154. Tel (02) 750-6000. Tel (03) 44-5021. 
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PROFESSIONAL DAISY WHEEL PRINTER 
FOR WORD PROCESSOR SYSTEMS 

This superb unit is a sell -contained printer within -built 
asynchronous serial interface conforming to the estab- 
lished RS -232C standard. It prints on business station 
ery up to 380mm wide at the rate of 45-65 characters 
per second - three times faster than golf -ball type - 
wasters Top quality office systems printer that is below 
competition prices... 

NOW WITH RS -232 
b CENTRONICS 

SWITCHING. 

$3,390.00 

LIGHT PEN FOR TRS-30 OWNERS " MICROPOLIS' QUAD 
DENSITY DISC DRIVE 

SCOOP PURCHASE of light pens from the USA - draw on 
the VDU - It's educational and fun.. . 

Uses your cassette recorder os a pre -amplifier 
Comes complete with cassette containing two 'application 
routines: TIC-TAC-TOE and 'menu' display routine 
Give your TRS-80 level II an 'eye Uses 9V transistor 
battery (not supplied). 

Cat X-3645 $29.50, 

C.ITON BRAND DOT 
MATRIX PRINTER 

The model 8300P dot matrix printer is a no- 
nonsense unit that can chum out the full % 
character ASCII at a brisk .125 characters per 
second on standard fan -fold paper. Character 
spacing of 80, 40 or 132 columns which are software selectable. A quality unit that costs less 
than $ 1,000!! 

Cat X-3255 $ 970.00 
JABEL COMPUTER 
MAINS FILTER 
Having trouble with memory crashes? Then the answer is the label Mains Filter-it will 
remove those annoying spikes from the 240V mains and thereby protect your memory! 

Cat M-9850 $75.00 
SERIAL DATA CABLE 
Connect 2 cassette recorders to your Sorcerer and be able to control them both from 
your computer keyboard. 

Cat X-3110 $34.50 
PRINTER INTERFACE CABLE 
Connect your Sorcerer to the C.ITOH printer or any Centronics compatible printer. 

\spat X -31l2 .... $49.50 

Cat X3260 

The Micropolis mod 2 drive with controller 
enables you to store 315,000 bytes on bast I 
disc. By adding the mod 2 add-on drive (up to 
3) you can obtain up to a maximum of 1.26 
Megabytes! Complete with all software to 
enable you to be up and running in a very 
short time. 

Model 1043/mod 2 with 
controller. 

Cat X3205 $1,350 
Model 1023/mod 2 add-on 

Cat X-3208 $750 

EXIDY S-100 BUS EXPANSION 
By using plug-in cards with the S-100 BUS and your Sorcerer you can use 
many other manufacturers peripherals (see our special 'Blue Board' 
cards on this page). The world of computing has been made even more 
exciting through the S -l00 BUS. Comes complete with in-built powre 
supply, ribbon cable and connector. 

Cat X-3010 

Allows up to 6 plug-in cards Connects directly to Sorcerer's 50. 
way expansion socket via supplied cable All S-100 Imes fully buffered Separate 2 000MHr crystal clock provided for 5-100 cards which cannot use the 01 and 02 clock signals derived from the 
Sorcerer's 2.106MHs clock Provision for mounting unto six 25 pin "D" 
connectors for additional I/O ports, etc. J 

1bp: 
41/4....e.e,n. 

ssr.os`O" 

499.00 

DYNAMIC EXPANSION KITS" 
These are top quality ICs that can expand your 
basic 16K Sorcerer to 32K or even 48K (expands 
the 8K to 16K etc). They can also be used with 
the TRS-80 level i and 11 and the Apple II 
computers to expand their onboard RAM. 
Superb value and complete with installation 
instructions. 

Cat X.1185 . wNPKrWrsi 
1,. 

CASSETTE 
RECORDER 

$109.50 

For cassette storage of data, os for 
loading programs into your Sorcerer 
you need a quality cassette recorder 
that has been tested and found to 
be reliable. The National Panasonic 
was tested by us along with other 
units and came out as the best unit 
available in its price range. Works 
on AC or DC and can be controlled \hom your Sorcerer. Cat A 4095 

$79.95 

SEE OPPOSITE 
PAGE FOR DICK 
SMITH STORE 
ADDRESSES 
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TOE 
SORCERER 

Cat X-3001 

SORCERER 

Cat X-1196 

MONITOR 
The Sorcerer is the expandable 1.80 based microcomputer that allows you to add peripherals to take it from basic computing through to advanced office business systems. 

16K RAM expandable to 48K (on board) Serial 1/0 and Parallel 1/O S-100 BUS compatible Cassette I/O for two recorders at speeds of 300 or 1200 baud Video I/0-1920 characters full screen Full ASCII 128 characters (64 defined characters and 64 un- defined characters) Graphic resolution 122,880 pixels includes 8K BASIC plug-in ROM PAC' in MICROSOFT' Dimensions 490 x 330 x 100mm Weight 6 kilograms. 
(Ask for our FREE comparison chart between the Sorcerer and other well known computer brands). 

$1,395.00 
VIDEO MONITOR 

This is a superb 36cm black and white video monitor that can be used on AC and DC. Simple connection to your computer. Features jitter tree and distortion tree characters. Can be used with most computers on the market. 

Cat Xl1% $149.50 
WORD PROCESSOR PAC - 
Remove the plug-in BASIC PAC" and replace it with the powerful 
WORD PROCESSOR PAC" and you will have the basis of an office computer system. 
Features: Automatic text wrap Automatic checking of drastic commands Powerful search function Auto commands Macro 
programming - all this plus extensive user instructions. 

Cat. X-3085 $275.00 
SPECIAL WORD PROCESSOR KEYS 
To enable you to use the Sorcerer's Word Processing function more readily we can supply specially embossed keys (11 units) to replace the normal beige keys. The colour allows you to identify the special keys immediately. lust ®other touch of professionalism for the Sorcerer owner... 

Cat X3086 $14.95 
FAMOUS 'BLUE BOARD' PLUG-IN CARD 
MODULES FOR THE S-100 BUS.. . 

And now for the famous 'Blue Boards' from SSM in the US of A. Three 
boards available for your S. 100 unit in ready built form or as kits with 
comprehensive instructions. 

2 PARALLEL & 2 SERIAL I/O BOARDS 
2 serial I/O ports (2 in and 2 out) with full handshaking status from 
UARTs and 2 latched I/O ports (2 in and 2 out) using 8212 latch 
buffers. Independent DIP switches for setting address of serial and 
parallel port blocks. Ideal for the person who wishes to control a 
number of appliances m the home, office and factory. 
Built unit Cat. X-3300 $250.00 
Kit form Cat X-3301 $190.00 
MUSIC SYNTHESISER BOARD 
A fantastic synthesiser with a frequency range of 15Hr to 2510H1 with 
a nine octave frequency change via software. Attack and sustain can 
be defined by user. includes "MUSXl" a high music interpreter which can drive up to 8 boards at once - even includes a music 
program to get you up and going fast! 

Built unit Cat. X-3305 $310.00 
Kit form Cat X-3306 $250.00 
8K 6 16K PROGRAMMER & 4K/8K 
EPROM BOARD 
Now you can program your EPROM's (2708 or 2716) and also have 
the facility for on -board 4K of 2708 or 8K of 2716 EPROMs. This 
extends the capabilities of your computer system and provides a 
powerful unit for those who wish to do their own programming on 
EPROMs. 

Built unit Cat. X-3310 $250.00 
Kit form Cat X-3311 $190.00 
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FOR YOUR SORCERER 
MAGIC MAZE 
A challenging game with 10 levels of play - wander through the 

maze and meet many obstacles. Automatic scoring on screen 

Cat X-3620 $14.95 
PLOT 
Get superb graphics in both super high resolution mode and quick 
low resolution mode. 

Cat X-3621 $17.95 
Z -8o DISASSEMBLER 
Decode machine language programs, including Sorcerer's monitor 
and ROM -PAC.. Written in BASIC the instruction mode prints out 

machine code and Zilog mnemonics an standard format Or use the 

ASCII mode which converts machine code to ASCII 

Cat X.3622 $17.95 
SHAPE MAKER 
On screen character editor for special characters and shapes. Lots 
of fun and includes 12 page manual with examples. 

Cat X3623 $17.95 
DEBUG 
Debug machine language programs by stepping through one 

instruction at a time. Re locatable. Several display options. Multiple 
break points. Modify memory and registers. 

Cat X.3624 $17.95 
FASTGAMMON 
Backgammon players will find this program a skillful opponent 
Has ultra sharp screen graphics and comes complete with an 8 

page booklet with the rules of the game, 

Cat X-3625 $22.95 
GRAPHIC GAMES 
The most fantastic games. Land on the moon m a LEM, its hard but 
it can he done! Aleo includes other games: pie lob, nuclear 
reaction, bounce, checkers and dodgem. 

Cat X.3631 $14.95 
SMART ALEC 
You get the opportunity to answer over 200 questions on seven 

different subjects. The computer determines how much of a genius 
you really are! 

Cat X3632 $14.95 
ADVENTURELAND 
Recover the 13 treasures from the enchanted world, but watch out 

for the unexpected! 

Cat X-3633 $19.50 
PIRATE ADVENTURE 
Hunt for the treasure of Long John Silver - start from your London 
flat and go to Treasure island Exciting bin full of suspense. 

Cat X-3634 $19e50 
MISSION IMPOSSIBLE 
Enter the world of suspense as you try and save the world's first 
automated nuclear reactor. 

Catx-3635 $19.50 
VOODOO CASTLE 
Rescue the Count hom his castle after he has had a fiendish curse 
placed on him - you're his only hope! 

Cat X3636 $19.50 
YAHTZEE 
A fantastic venation on the famous poker dice game. Gambol your 
way through this game! 

Cat X.3600 $9.95 
BLACKJACK 
Play the table in du. ever popular game of 21's, pontoon, blackjack 
Whether you win or lose, it's a fanta she game. 

Cat X3602 $9.95 
WUMPUS 
This is a great game of hunt the Wumpus through 20 rooms witha 
bent bow and arrows!! 

Cat X.3604 

THE COUNT 
Another exciting game to play on your Sorcerer - tart enter a Dick 
Smith store and see for yourself! 

. ... . . $12.50 
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FROM 
DICK SMITH ELECTRONICS 

4 

NSW 175 Uri Sum. SYDNEY Ph 790 3371 

167 Hume Highway. cnuUIORA Ph 6421927 
VIC 399 l.n.e.t. Stn.!. MELBOURNE Ph 67 9e34 

656 Andre Road RICHMOND Ph 4711616 

162 P.r,hr Niphwe5, GORE HILL Ph 439 5311 ISO login Road. MIRANDA Ph 391 6233 

30 Moira Start. PARRAMATTA PP 663 1133 142 halide Rob CHERMSIOE Rh 59 6970 

ACT 96 Gladstone Sew PYSHWICK Ph e0 4944 

263 Arira Street WOLLONGONG Ph is 1100 

113 Pence. H, hv's-, rlAKENURSI ((Noun Swell 
SA 60 Wnpe Street ADELAIDE. Ph 217 1962 

WA 414 Whom Steer PERIN Ph 321 6944 

MAIL ORDER CENTRE: PO Bos 321. NORTH HYDE NSW 2113. Ph BBB 3200. PACK 6 POST EXTRA 

FOR YOUR TRS-80 COMPUTER 

TIME TREK 
For TRS-80 4K level 1 and II. Hunt the Klingons through space and 

tight an intergalactic war. Has nine levels of play. 

Cat X-3650 $17.95 
STIMULATING SIMULATIONS 
For TRS-80 4K level i and IL 10 games on one cassette from monster 

chase to nautical navigation and lost treasure - it's great tun. 

Cat X-3652 $17.95 
ELECTRIC PAINTBRUSH 
TRS.80 4K level i and II. Create dealing real time graphics. 

Commands let you draw lines, turn corners, change white to black, 

repeat previous steps or call other programs. 

Cat X-3654 $17.95 
BLOCKADE 
TRS-80 4K level 1 and IL Many variations whereby you and your 

opponent try and make each other collide with a wall. 

Cat X.3659 $17.95 
BRIDGE CHALLENGER 
TRS.80 I6K level R Practice and improve you game of Bridge. 

Cat X.3656 $17.95 
MICRO CHESS 
The computer is programmed to beat you at chess and you are trying 
to beat it - absorbing and educational 

Cat X-3658 $22.50 
SIMUTEK 1 
Contains 5 games that would normally cost $19.50 each! Greatlun for 

all the family and friends. For TRS.80 4K level I and II 

Cat X.3685 $17.95 
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b 
welcome here 

SHOPS OPEN 9AM to 5.30M 
(Saturday: gam tilt 12 noon) 

BRISBANE: Hall hour "rim. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITII 
PRODUCTS IN MOST AREAS, 

SYSTEMS SOFTWARE DISCS 
CP/M Floppy Diskette Operating Sy stern from 

E IDY 
CP/M PLUS BASiC for Micropolis quad drives 
Cat X-3710 5445.00 

CP/M PLUS BASIC for Micropolis dual drives 
Cat X-3711 5445.00 

CP/M for Micropolis quad drives 
Cat X-3715 $649.00 
CP/M for Micropolis dual drives 
Cat X.3716 $049.00 
Also available is a Word Processor Linker for Micropolis 
quad drives Cat. X-3720 at only $99.00 and also 
for the Micropolis dual drives Cat X-3721 @ $99.00 

err 
inc. 

THE COMPLETE 
MICROCOMPUTER 
SYSTEMS 
HANDBOOK 
Written by EL. Safford Jr for 
the beginner through to ex- 
pert. Goes from basics to 
advanced subjects such as 
magnetic bubble memories. 
Cat B-1872 512.90 

SOME COMMON 
BASIC PROGRAMS 
Fantastic book containing 
76 programs in BASIC. 

Everything from tax depre- 
ciations to Gaussian Quad - 
rehire. 
Cat B-2345 59.95 
AND NOW! A program 
tape for the TRS 80 - 16K 
level U - a cassette version 
of the book- Why not buy the 
book and the cassette and 
have a lot of fun 

Cat X3665 $09.50 

DOS PATCH 
Extends the TRS-80 to take ad 
vantage of the 40 tracks on the 
Dick Smith Disc Drive for TRS-80 
computers (Cat. X.3230 only 
$379). Also enhances TRSDOS 
in other ways as welL 

Cat X-3550 819.50 

"TINY" PASCAL 
Cassette tape for d e ve loping and 
debugging or running programs 
on your TRS-80. Provides power- 
ful subset of standard Pascal 
statements. Comes complete with 
comprehensive manuaL 

Cat X-3670 

FOR YOUR TRS-So 
$4950 

Cio COMPUTER 
CASSETTE 
Dick Smith special grade cassette 
tape with 5 minutes per side and 
38K capacity per side. 

Cat X.3500 81.95 

Store data the easy, 
convenient way... 

'DUMB 
TERMINAL' 
Program which enables you to 
use your Sorcerer as a 'dumb 
terminal' with another computer 
or another dumb terminal 
Operates in hill or K duplex mode 
software selectable - output 
through the RS -232 port. 

Cat X3637 $9.95 

NEW SORCERER BOOKS 
A new series of books containing programmes that 

will make your Sorcerer even more versatile! 

Small business .... Cat B-6110.... $49.95 
Educational & Scientific Cat B-6112837.95 
Fun & Games No 1 Cot B-6114 $17.95 
Fun & Games No 2 Cat 16116 $17.95 
Home & Economics Cat 8.6118 $27.95 
Fantastic value for everyone with a Sorcerer. 

Sorcerer Technical Manual 
Cat B6100 $14.95 
Sorcerer Guided Tou Operation Manual 

Cat B-6101 $14.95 
Sorcerer Short Tour BASiC Manual 

Cat B-6102 $17.50 
Sorcerer Word Processing Manual 
Cat B.6105 $17.50 
Sorcerer Development Tour Manual 

Cat 13-6106 $17.50 
Sorcerer Software Manual 
Cat. 8.6108 $14.95 

COMPUMAX ACCOUNTING DISCS 
For the small business, a book and disc that will assist in the running of the accounts deportment Discs suitable for 

use with the Micropolis Quad Density Disc Drive and the Sorcerer computer. 

MICROLEDGER - General ledger, chart of accounts, journal, trial balance, posting, audd trail of 

aan.actions, profit and loss statement and balance sheet. 

Cat. X3700 .... ... $269.00 
$9.95 MICROPA Y- Accounts payable, statements by vendor and by dote, cash requirements, print. cheque 

and marling stub, ¡ouma!izes A/P transaction into MICROLEDGER 

Cat. X.3702 . $169.00 
MICROREC - Aecoaots receivable, aged moil balances, prints invoices, statement. by customer and 
by date, cash protections, loumaóres A/R transactions mlo MICROLEDGER. 

Cat X.3704 . . Si69.00 

See us at the 
DATA 80 

show in 
Sydney from 

the 5th to 7th 
of August 1980 



MICRO -80 
P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA. TELEPHONE (08) 71-9683 

M ICRO-80 is Australia's only monthly microcomputing journal devoted exclusively to the TANDY T.R.S. 80. With software list- ings, articles on both BASIC and Machine Language program- ming, hardware (both add-on and modifications), problem solv- ing columns, readers letters and hints, club notices, etc, etc. Each edition will keep you entertained at your micro's keyboard until the next arrives. For those with less time, we also offer a monthly cassette containing all that month's software. 

Introducing the new amazing 
high speed SPACE INVADERS 

L2 4K/16K $8.50 
This amazingly successful arcade game can now be yours for a mere $8.50 plus P&P. ONLY FROM MICRO 80 PRODUCTS! 
Can you stop the alien monsters from invading Earth? Sharpen your reflexes and get ready for battle. This real-time game fea- tures 50 alien drone fighters, up to ten stationary (sitting duck type) mother craft, assorted mobile mother -craft (If you're good enough to deserve a go at something harder), and an armoury of FOUR laser cannons. What it hasn't got is a coin slot! 

BMON - THE ULTIMATE HIGH MEMORY BASIC MONITOR - 
(L2/16K & up) - (not suitable for use with Disk Basic) $19.95 plus 
50c p&p. 

Our own personnel refuse to write BASIC without first loading 
this amazing machine language utility program into high mem- 
ory! BMON Renumbers; Displays Basic programs on the screen 
while they are still loading; Tells you the memory locations of the 
program just loaded; Lets you stop a load part -way through; 
Merges two programs; with automatic renumbering of the sec- 
ond so as to prevent any clashes of line numbers; Recovers your 
program even though you did type NEW; Makes one program 
invisible while you work on a second (saves hours of cassette 
time!); Lists all the variables used in the prigram; Makes SYSTEM 
tapes; Lets you Edit memory directly ... the list goes on and on. 
Cassette comes with 16K, 32K, and 48K versions, ready to load. 
Can anyone afford NOT to have BMON? 

TOUCHTYPE (L2/4K) $19.95 plus 50c p&p 
An interactive, 22 lesson typing course which uses the compu- 
ter's keyboard and screen to teach you to type rapidly and accu- 
rately. The computer checks for accuracy, and sets timed excer- 
cises to check your progress. If you have to look at each key 
before you press it; or only use two fingers, then this program, 
plus a little perserverance will do some amazing things to your 
typing speed. 

E $40 WORTH OF T.R.S. - 80 SOFTWARE 
WITH EVERY NEW SUBSCRIPTION TO MICRO -80. 
Every new subscriber will receive, on cassette, ready to LOAD, 2 x Level 1 and 2 x Level 2 programs, with a regular retail value of at least $40. 

RPN CALCULATOR (L2/16K & L2/32K) S24.95 plus 50c p&p 
Give your computer the power of a $400 reverse polish notation 
calculator with 45 functions and selectable accuracy of 8 or 16 digits. The main stack and registers are continuously displayed, whilst the menu is always instantly accessible without disturbing 
any calculations or register values. The cassette comes with both the 16K and 32K versions, the latter giving you the additional 
power of a programmable calculator. Comes with a comprehen- sive 15 page manual. Whether for everyday or occasional use, this 
package will prove invaluable, and turn your '80 into a very pow- erful instrument. 

LEVEL II ROM MAP (book) $24.95 plus $1.20 p&p 
All the secrets of the Level II ROM are revealed at last! If you're an 
assembly language programmer, or if you just want to know what 
goes on inside that BASIC INTERPRETER, then this is just what 
you've been waiting for. ROM -MAP tells you what every signific- ant routine in the ROM does, how to use it, and how to escape from it. This will save you hours of tedious programming re- inventing Microsoft's wheel! 

DALEK CHASE (L2/16K & up) $15.00 plus 50c p&p 
An absorbing game in which you save Dr Who from pursuing Daleks. The better you play, the harder it gets (and vice versa). Infinite range of play levels from HARD to UTTERLY IMPOSSI- 
BLE, and comes complete with messages of praise and mediocre insults. Fun for all ages 15 to 150! 

These items represent only a sleection of our AUSTRALIAN PRO- 
DUCED software and TRS 80 support lines. Send an A4 size SAE for a free software catalogue, or order from this listing, and we'll send the cataclogue anyway. 

DEALER ENQUIRIES ATTENDED TO PROMPTLY. 

ATTENTION amateur programmers. We are always look- 
ing for quality software. 

To: MICRO -80, 
P.O. Box 213, Goodwood, S.A. 5034. 
Please rush me the items checked below. 

12 month subscription to MICRO -80 
and my free software cassette $24.00 
12 month subscription to MICRO -80 
and the cassette edition, plus my 
free software cassette $60.00 
The latest issue of MICRO -80 $2.50 
Touchtype $20.45 
RPN Calculator $25.45 
BMON $20.45 
Dalek Chase $15.50 
Level II ROM MAP $26.15 
Space Invaders $9.00 
U -Boat $13.00 
Your FREE Software Catalogue 

TOTAL ENCLOSED $ 

NAME 

ADDRESS 

Post Code La= No Expiry Date welcome here 
Please devit my Bankcard $ 

Signature 

J 
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Microprocessors 
invade the 
machine shop 
"The ubiquitous micro will soon be more numerous 
than the cockroach", said a very sagacious acquain- 
tance - and he may well be right. 

In view of the publicity 
about the way the 'microp- 
rocessor revolution' is going 
to affect our lives, ETI 
thought it would be a good 
idea to examine what was 
happening in an industry 
which is traditionally slow to 
react to technological ad- 
vances - the machine tool 
industry. 

We spoke to Mr John Drolz, 
Managing Director of Pearson 
Machine Tools, a Sydney -based 
firm, to see where the micro was 

a air 

Nip 

making Its presence felt on the 
machine shop floor. 

Pearson Machine Tools 
manufacture a line of 'press 
brakes'. These are machines 
used to bend sheet metal at dif- 
fering angles to conform to a 

certain design shape. Press 
brakes are widely employed in 

the metal fabrication industry. 
The particular Pearson 

machine we looked at is capa- 
ble of bending mild steel sheet 
up to 10 mm thick, requiring 
about 200 tonnes pressure to 

The Pearson microprocessor -controlled press brake in use. 

movable 
back stops (X) st.r plate to be bent 

blade (Y)'-- 

1 

r 

The plate to be bent is placed ín the machine such that its rear edge sits 

against the back stops. When the operator presses the foot switch the 

blade descends a preprogrammed distance, bending the plate. When 

the blade ascends, the back stops are repositioned a pre-programmed 
distance from the blade, ready for the next bend. 

obtain a right-angle bend. 
Generally, press brakes are 

manually operated and are set 

to bend a single angle at a time 
with work progressing on a 

batch basis until each plate is 

formed to the required shape. 
This results in much time being 
lost on setting up the machine 
since typical jobs require many 
bends of different angles on the 
same piece of metal. 

The multiple handling and 
storage space requirements of 
jobs in progress is very ineffi- 
cient and so Pearson have in- 

troduced a programmable mic- 
roprocessor control system for 
the press brake. 

John Drolz claims that pro- 
duction times are reduced to 
nearly one half when using the 
microprocessor control system 
as it allows the machine 
operator to form bends sequen- 
tially on the individual pieces of 
metal, creating a 'raw material 

input - finished product out- 
put' situation. 

The operator of a press brake 
inserts a sheet of metal horizon- 
tally into the machine until the 
back edge touches an adjusta- 
ble back stop. A hydraulically 
driven blade descends and 
presses the sheet into a vee- 
shaped groove beneath the 
sheet. The distance of the des- 
cent determines the resulting 
bend angle and the position of 
the back stop defines the bend 
position. 

The Pearson ANC microp- 
rocessor controls the position of 
the back -stop and the blade to 
an accuracy of 0.01 mm by 
means of dc servomotors. 

The operator programmes 
the microprocessor with the 
bend sequence before the start 
of a job and thus the time- 
consuming work -handling op- 
erations and individual settings 
of the controls are eliminated. 

ETI June 1980 - 95 
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The ANC microprocessor press brake controller. The machine is pro- 
grammed by the operator using a test piece, working from engineering 
drawings of the required plate shape. 

Who's selling what 
Vicom Pty Ltd are dis- 
tributing a Tono Dot Matrix 
Printer, model HC800, for 
around $970. The specifica- 
tions include: upper and 
lower case, 125 characters 
seconds, programmable 
character width and vertical 
format and 80 byte character 
buffer. Phone Sydney (02) 
436-2766 or Melbourne (03) 
699-6700. 
Remington Office 
Machines have a new 
daisy -wheel printer, the 
RP1600, for under $2000 
with six different wheels av- 
ailable. (02) 20925. 
Daneva Control Pty Ltd 
announce a low cost 
keyboard in word processor 
format with 70 or 72 keys. 
Both keyboards have solid- 
state switching, four levels of 
ASCII encoding with options 
of parallel and serial outputs 
with RS232 or current loop. 
(03) 598-5622. 
Micro Products is now 
respresentatives for Denni- 
son Kybe 200 mm flexible 
disks, digital cassettes and 
magnetic cards, in addition 
to providing software sup- 
port for microprocessor us- 
ers. They live in P.O. Box 8, 
University of New England, 
Armidale NSW. 

Dick Smith has an exten- 
sion to the 'Sorcerer' mic- 
rocomputer so you can have 
a cassette -based word pro- 
cessor with top quality 
diasy-wheel printer for 
$5500. Changing from 
computer to WP is a matter 
of plugging in a special ROM 
PAC cartridge. 
Royel Micro Systems 
have a new, low-cost mic- 
roprocessor development 
system, the MTD 1000. It fea- 
tures a resident assemble- 
r/Editor which produces re - 
locatable machine code - 
this can be used directly or 
burnt into EPROM. Source 
code may be entered and 
modified and in a addition a 
program may be written in 
BASIC and a machine code 
routine called with a USR 
function call. Call them on 
(03) 543-5122 for full' de- 
tails. 
The Dindima Group are 
now representatives for the 
Anderson Jacobson range 
of terminals and recorders 
including the AJ510 CRT 
terminal with 450 mm mon 
itor, graphics character set, 
editing capability, selectable 
data rate of 9600 b/s and 
self -test diagnostics. 
(03) 873-4455. 

John Drolz points out that the 
operator maintains his self re- 
spect as a skilled man since he 
is called upon to use his practi- 
cal experience in programming 
the machine. He sees this 
reason as very important to ac- 
ceptance of microprocessor 
control on the machine shop 
floor.. 

The Pearson microprocessor 
is of a very rugged construction, 
in keeping with the normal envi- 
ronment in metalworking 
shops, and is claimed to be vir- 
tually foolproof and easily ser- 
viceable, plus it permits full 
manual 'control as well as the 
automatic mode of operation. 

The processor is an X -Y con- 
troller with a six kilobyte mem- 
ory, programmable for up to 
100 steps. At present, the elec- 
tronic hardware is imported 

from Switzerland, though the 
press -brake is manufactured 
here. 

It seems there are many Au- 
stralian companies which would 
like to use microprocessor con- 
trol for specific applications, 
such as the one just discussed. 
The problem is that nearly all 
the purpose-built cóntrollers are 
designed and built abroad. The 
foreign manufacturers are pro- 
ducing equipment aimed at a 
large, world-wide market and 
the specific needs of Australian 
companies may be overlooked 
or the equipment is too power- 
ful or otherwise unsuited to local 
applications. 

There's a market out there 
just crying out for products. If 
you think you've got it, or can 
make it - go out and sell your- 
selves! 

Software news 
This month sees the formation of a new company in Sydney 
exclusively concerned with servicing the enormous number 
of TRS-80 users in Australia. 

CISA, Complete Information 
Service of Australia, has com- 
menced with a large teaching 
library of books, a full range of 
disks and .cassettes for the 
TRS-80 (games and commer- 
cial), and many hardware mods 
for the basic Tandy machine. 

Mr Eric Akroyd, the Managing 
Director, is bubbling with en- 
thusiasm and ideas and is cur- 
rently selling such goodies as 
light pens, an automatic tele- 
phone dialling system, memory 
expansion to 16K, Data debug, 
plus he will also fit your lower 
case display at the drop of a hat! 
The address is 159 Kent St., 
Sydney (02) 241-1813. 

Another software 
company specializing in a 
particular micro is Microbyte 
of Canberra. 

Their forte is the 2650 and 
they have just released four 
programs which should be of 
interest to many readers: an 
Audio Cassette Operating Sys- 
tern,which offers very fast data 
transfer, high reliability, named 
files and motor control together 
with minimal hardware inter- 
face; an Editor / Assembler 

with up to 1024 symbolic labels - it allows object code to be 
output to memory, tape or disc. 

The Microbyte source 
generator will produce source 
code which can be reassembled 
by the Assembler. Their BASIC 
program will allow cassette data 
files to be generated and read in 
BASIC. Further information 
from Microbyte, P.O. Box 274, 
Belconnen, ACT. 

Edible space 
invaders? 
Melbourne -based supplier, 
Edible Electronics, is being 
overrun by their latest software 
addition: Space Invaders. 

To commemorate the forma- 
tion of the Commodore User 
Group, they are offering the 8K 
PET at a special low price. In 
addition, the popular pinball 
parlour game 'Space Invaders' 
is being included in the free 
program pack which comes 
with every PET. 

For further information con- 
tact Joel at Edible Electronics, 
P.O. Box 1053 Richmond 
North, Vic 3121. (03) 41-5708. 
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The one -stop TRS-80 Microcomputer Shop 
Providing a total service to TRS-80* users. 

HARDWARE 
Having inexplicable system crashes? Plug -In 

our fine -filter and get main-frame stability 5 55.00 

Automatic telephone dialler/sident burglar 
alarm. Requires no hardware modifications. 
Software driver included S 59.50 

Light -pen complete with demonstration soft- 
ware and full programming instructions. 
Compare OUR price! $ 19.50 

Lower-case modification for Electric Pencil 
Sends us your keyboard by COMET 
Fitted and 90 day guarantee 5 49.95 

Video stabiliser crystal. Stabilise your video 
output to 50Hz and get professional 
standards. Crystal and Instructions only 5 19.95 

Fitted and guaranteed 
(send video and keyboard) 

16K upgrade kits with instructions 
(250ns chips) S 85.00 

We install (send keyboard or interface) $105.00 

RS -232 printer -driver unit including software 
patch (includes 20 MA loop for teletype 5 54.75 

CISA Data -debugger. This is manufactured 
in Australia and we believe itto be one of our 
best products. Plugs between cassette and 
keyboard. No modifications required. Reads 
and re-records tapes that are normally 
unreadable by any other method $ 57.50 

Cassette cabinet. Protect your valuable 
cassettes in this strong handsome cabinet. 
Holds 36 cassettes S 27.75 

p07Digital cassettes - top quality 
C10s 1 $1.65 10-514.85 
C20s 1 $1.85 10 -514.85 
C30s 1 51.99 10-545.00 
5W diskettes 

1 54.95 10 - 545.00 
Prime quality diskettes for business and 
commercial applications and for that 
critical data. 

1 $8.50 10-577.50 

All tracks guaranteed to load! 
We stock a complete range of printer ribbons including 
black Anadex. Full list in our catalogue. 

We will shortly have an extensive range of computer 
paper, labels and pre-printed forms for the enthusiast 
and the business user - watch this space! 

BOOKS 
We believe that we have the best and most com- 
prehensive range of titles of interest to the TRS-80 
owner/user. Over 200 titles presently in stock. 

Highly Recommended 
BASIC and the Personal Computer - 
Dwyer and Critchfield S 14.95 
Programming in Pascal - Grogono 5 11.95 
The Little Book of BASIC Style - Neveson S 7.25 

Problem Solving and Structured Programm- 
ing in BASIC - Hoffman 8 Friedman $ 12.95 
Z80 Microcomputer Handbook - Bardin S 11.95 

5 39.00 Microprogramming and Software 
'Development - Duncan (Highly 
recommended) S 34.95 
Introduction to the TRS-80 Computer - 
Zabinski $ 14.95 
Microcomputer Primer -Waite S 10.75 

60 Challenging Programs with BASIC 
Solutions - Spencer S 8.50 
Sargon A Computer Chess Game - 
Spracklen $ 20.00 
Game -Playing with BASIC -Spencer S 1 1.00 

BASIC Wordbook for Beginning 
Programmers-Schomann S 8.00 

Calculators and Computers -A Source 
Book of Activities S 10.95 

Microcomputers and the Three Rs - Doerr 5 10.00 

S100 Bus Handbook - Bursky $ 10.00 
Microprocessor Data Manual S 10.00 
Small Computer Systems Handbook - 
Lihes 5 11.50 
Pascal with Style - Legard and Nagin 5 8.50 
Basic BASIC -Coan 5 12.00 

Advanced BASIC - Coen 5 12.00 

Z80 and 8080 Assembly Language 
Programming - Spracklen 5 10.00 

SOFTWARE 
EXTENDED BASIC including printer driven 
routine, disc only. Single -key addressing of 
practically all BASIC words, plus repeat key. 

Many other features. Send us a copy of your 

DOS and we will patch it S 9.95 
INFINTE BASIC from RACET $ 29.95 
INFINITE BUSINESS (requires 
Infinite Basic) 5 17.97 
REMODEL 5 24.95 
REMODEL PROLOAD S 34.95 
GSF S 24.95 
DOSORT 5 34.95 
COPSYS (Copy system tapes) S 34.95 
All RACET COMPUTES professional standard systems 
programs - full details and descnption in our 
catalogue. 
NEWDOS 

35 track 
40 track 

This DOS is the 
microcomputer. Has 
restricted to 
TARANTO 

from APPARAT 
5 99.00 
5110.00 

finest we have seen for a 
features and facilities previously 
much larger systems. 
and ASSOCIATES 

General Ledger 5155.00 
Accounts Payable $155.00 
Accounts Receivable S 99.00 

Complete Business System 5500.00 
This is professional quality software and really provides 
a superb business system for the TRS-80. Software 
maintenance is available to purchasers of the complete 
system at $15.00 per hour, to tailor these programs to 

your specific needs. 

GAMES 
Sargon $ 25.00 
Sargon II S 37.50 
Games Playing With Basic 3 Tapes 5 12.50 

Biocurve 5 12.50 

Keynote (Micromusic) S 12.50 

Strategy Games (5) $ 7.97 
Space Games (4) 5 7.95 
Adventureland 5 14.95 

Ecology Simulations (32K and Disc.) 5 24.95 
Sketchmode 5 15.00 

Gridiron S 16.50 
Batter Up $ 14.00 
Worg (4 space games) $ 9.95 

PLUS MANY MORE 
We are the Australian agents for many 
first-class U.S. software houses - send for 

our full catalogue S 2.00 

We regularly conduct a series of evening periods of small group tuition from 7.30 p.m. onwards in BASIC with specific 

emphasis on commercial applications. 
These sessions are conducted in a friendly and helpful atmosphere and are designed to give you a complete mastery of 

BASIC techniques up to and including all aspects of disc I/O and file handling. 
We will teach you tricks even Tandy don't know about! All stationery and workbooks are provided. Textbooks available at an 

extra charge. 
Fee for 10 periods (up to 3 hours each) $150.00 

Special private or group tuition on any aspect of BASIC or commercial/business applications of microcomputers available on 

request. . 

Tuition includes assignment work if required - and assessment. 
A certificate of competence is awarded on successful completion of a tuition series. 

eiár 

C I SA 159 KENT STREET SYDNEY 2000 
(opposite IBM bullding)Phone: (02) 241 1813 

We are currently preparing a correspondence course in .1 
BASIC for out-of-town TRS-80 users. Details will be 3 
available shortly. } 
We carry the full range of MICRO -80 newsletters and 

r 

recorded software plus a range of popular ` 

microcomputing journals. 

LATE i 

SPECIAL! 

PASCAL 
now available 

Cassette I/O 

only $ 49.50 
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General Instrument's Keyboard Division has combined state- 
of-the-art microprocessor technology with the reliability and 
simplicity of capacitive keys to create a highly flexible, low cost 
keyboard for OEM's and hobby projects. 

The C70-MGP is chock full of features like 4 level ASCII encod- 
ing, serial and parallel outputs, N -Key rollover, provision for 
RS232 and 20MA loop connection, cursor control and user 
definable keys and programmable baud rates, all for around 
$150, plus tax. At a dealer near you. 

AUTHORISED DEALERS: Sydney (02) E. & M. Electronics 51-5880. 
A.E.D. 632-6301. Applied Technology 476-4758. G.E.S. 439-2488. '.'el - 
bourne (03) Sontron Instruments 568-4022. Cottage Computers 481- 
1975. Ellistronics 602-3282. Stewart Electronics 543-3733. Brisbane 

(07) Baltec Systems 36-5183. Zero One Electronics 42- 
6666. ACT (062) Ortex 82-4995. Perth (09) Micro Controls 
325-24444. New Zealand (9) 79807. 

I=L daneva control pty.ltd. 
66Bay Road, Sandringham, Vic., 3191. Ph: 598.5622 Telex: AA34439 

Ohio Scientific 
dealer network 

is 
Australia -wide 
For more information and 
advice call on your local 
dealer to help you select the 
best system for your needs 
AUSTRALIAN DISTRIBUTOR-TCG, 
31 Hume Street, Crows Nest, N.S.W. 2065 

AUTHORISED AUSTRALIAN AGENTS 
NEW SOUTH WALES 
Bambach Electronics 
NEWCASTLE 2-4996 
Compuserve (Ncle) Pty. Ltd. 
NEWCASTLE 61-2579 
Dwell Electronics HORNSBY 487-3111 
Hi -Fl Gallery TAMWORTH 66-2525 
Macelec WOLLONGONG 29-1455 
Manly Stat. Suppliers MANLY 977-2316 
Micro Visions KINGSFORD 662-4063 
Tel -Professional Consulting Services 
FRENCHS FOREST 452-1540 
Trevor Burton Pty. Ltd 
BALGOWLAH 94-3861. 
Unique Electronics 
MERRYLANDS 682-3325 
AUSTRALIAN CAPITAL TERRITORY 
MES CANBERRA 82-1774 

QUEENSLAND 
Dialog BRISBANE 221-4898 
Johansen Systems MT. ISA 43-5582 

SOUTH AUSTRALIA 
Applied Data Control 
FULLERTON 79-9211 
Ktronics ADELAIDE 212-5505 
TASMANIA 
Aero Electronics HOBART 34-8232 
Eastside Computing 
EAST DEVENPORT 27-8121 
J. Walsh & Sons HOBART 34-7511 
VICTORIA. 
Computerware FOOTSCRAY 68-4200 
Ellison Hawker HAMPTON 598-9141 
Data Dimensions ST MELB 690-1166 

WESTERN AUSTRALIA 
Compulator PERTH 321-6319 
Datas. Comp. Acc.. PERTH 325-5191 
Micro Data EAST PERTH 328-1179 
Micro Solutions SUBIACO 381-8372 
NEW ZEALAND DISTRIBUTOR 
Computer Consultants, 3 Wolfe Street. 
Auckland. N.Z. Phone: 79-8345 
Computer Consultants, Queens Road, 
Lower Hutt. N.Z. Phone: 69-4979 

TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
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The Superboard 
Ready to go, ready for more 

Cassette interface, 300 Baud 
Kansas City standard, so 
you can swap programs, ask 
your dealer how to double 
the speed! 

4MHz crystal 

Character generators giving 
a full 256 characters from 
Alpha -numerics to planes, 
guns and spaceships. 

Monitor ROM, allowing you 
to enter machine code. 

8K BASIC available on power 
up with floating point, trig 
functions, multi - 
dimensioned array, and full ' 

string facilities. 

Space for printer port. Again All you need is a 5v power 
ask your dealer. He will show supply. 
you how to use it. 

supply. 

Joystick interface. It gives 
a 'natural' feel to game 
manoevres like driving a tank, 
firing a rocket. 

't; . Cl 
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RF Modulator Connection. 

4K of RAM on -board space 
for a further 4K ready 
socketed. Just plug in the 
chips. 

6502 processor chip asen four 
out of five, of the top selling 
personal computers. 

Your connection to the 
expansion facilities, up to 
32K of RAM, dual disks 
and the outside world. 

Full 53 keyboard with upper 
case, lower case and graphic 
elements. Drive it in polled 
mode and you can detect up 
to eight keys pressed 
simultaneously - how's that 
for real-time games? 

Our Superboard lets you suit 
yourself, offering a ready to go 
configuration that you can add to as 
needed. The Superboard is the first 
complete personal computer system 
contained entirely on a single board. 

This is a major electronic 
breakthrough and we at Ohio 
Scientific accomplished it by using 
custom state-of-the-art LSI micro 
circuits. The Superboard offers you 
more features than many of the more 
expensive alternatives. 

We designed the Superboard For the complete list of dealers, 

specifically with versatility and please refer to listing on opposite 
economy in mind. It is suitable not page. 
only for the serious computer user, 
but also for first time users, the 
student or the hobbyist. The 
Superboard gets you off to the right 
start, and you can add to it later - 
saving money all along the line. 
If you're just starting, get the ready - 
to -go CI model, then all you'll need is 
your cassette and television set and 
you're into the world of computers a 

in a really serious and flexible way. TOMORROWS TECHNOLOGY TODAY 

Australian Dealer: Systems Automation Pty. Ltd. 31 Hume Street, Crows Nest, N.S.W. 2065 Phone: 439-6477 9 

OHIO SCIENTiFIC 
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ELECTRONICS BY MAIL 
Z80 SINGLE BOARD 
COMPUTER 

II' arm 11. 

Build your own Z80 based home 
computer using the ETI/DGZ80 as des- 
cribed in ETI November 1979. Designed 
by David Griffiths, this is probably the 
most powerful S100 Z80 magazine 
project described to date. 

Features include on board P10 (dual 
8 bit 1/0), CTC (4 channel programmable 
counter timer), power on jump, software 
write protect option, provision for 2K 
ROM on board, 1K RAM for stack, 
scratchpad (expandable to 2K) top qual- 
ity solder masked plated through PCB, 
sockets for all IC's and comprehensive 
Owners Manual. 
DG Z80 (kit) $199.25 tax paid. 

(kit) 175.00 tax exempt.. 
(assembled) 240.00 tax paid. 
(assembled) 215.00 tax exempt. 

DGOS OPERATING 
SYSTEM 

Monitor ROM for above DG Z80 
strongly recommended for use with DG 
640 VDU. Powerful monitor includes 
tape loading/dumping real time clock, 
software write protect, memory examine, 
alter, compare, move and fill commands. 

2716 EPROM with listing $48.00. 

DG 640, VDU 
This has to be the most popular VDU 

in Australia. Described in ETI March 
1978, the DG 640 features 16 lines 
of characters, upper/lower case with 
graphics, crystal locked self contained 
TV scan circuits, top quality plated 
through PCB with Owners Manual. 
DG 640 (kit) 

(kit) 
(assembled) 
(assembled) 

$139.50 
125.70 
149.50 
134.25 

tax paid. 
tax exempt. 
tax paid. 
tax exempt. 

NOTE: ALL PRICES 
INCLUDE SALES TAX 
(Except where noted) 

IOW . TECHNOLOGY 
PTY. LTD. 

VOLUME SPECIALS 
(Offer closes 30/6/80) ' IN914 diodes 20 for $1.00. ' 

1 IN4004 diodes 20 for $1.50. 
RED leds 10 for $1.50. 
555 Timers 4 for $1.00. 

I 2102 RAMS 8 for $11.25. 
I 2114 - 450. 2 for $10.75. 
0 4116 - 300. 0 8 for $89.50. 

DREAM 6802 
Described in EA May 1979, this kit 

has been redesigned to accept the 6802 
chip and eliminate the problems with 
the 6875 IC. The Applied Technology 
DREAM 6802 includes all' IC's, compon- 
ents, keyboard modulator and power 
supply, together with a comprehensive 
MANUAL and simple program to run. 
DREAM 6802 (kit) $149.50 tax paid. 

CRYSTALS 
1MHz 
4MHz 
8 MHz 
12 MHz 

$12.50. 
7.95. 
7.95. 
7.95 

(Small stocks of other values.) 

ZENER DIODES 1w. 
ALL VALUES 25d. 
3V3, 3V6, 4V7, 5V1, 5V6, 6V2, 7V5, 
8V2, 9V1, 1OVO, 11V0, 12V0, 13V0, 
15VO, 16V0, 18V0, 20V0, 22V0, 24V0, 
27V0, 30v0, 33V0. 

WIRE WRAP 
JUST WRAP KIT $32.15. 
WSU-30w. WIRE WRAP TOOL 8.75. 
WIRE WRAP WIRE 50 ft. spools. 

(red, black, blue, white) 2.75. 
WIRE WRAP TRIPLE PACK 

DISPENSERS 8.75. 

MICROPROCESSOR 
COMPONENTS 
Z80 CPU 
Z80 PIO 
Z80 CTC. 
2650A. 
2608 PIPBUG 
2651 
2708 

2716 (+5V) 
2114-450. 
2102-350 
SC/MP II 

MAIL ORDERS TO: 

$15.75 
9.75 
9.75 

15.75 
15.75 
19.75 
12.50 
45.00 
5.75 
1.55 
9.75 

I PO Box 311, Hornsby 2077. 
Please add $2.00 per order 

I towards cost of post and packing. 

SOCKETS 
Solder 

8 pin 25c 
14 pin 33c 
16 pin 35c 
18 pin 50c 
20 pin 60c 
24 pin 75c 
28 pin 80c 
40 pin $1.00 

LOW POWER 

SCHOTTKY 

Wirewrap 
75 

83c 
90c 
95c 

$1.30 
$1.90 
$2.20 
$2.40 

74 L500 
74 L501 
74 L502 
74 L503 
74 L504 
74 L505 

.30 

.30 

.30 

.35 

.35 

74L5109 
74L5112 
74 L5113 
74 L5123 
74 L51 2 5 
74L5132 

.70 

.70 
.70 

1.50 
.75 
.75 

741_508 .30 74 L5136 .75 
74 L509 74L5138 .95 
741_510 .30 74L5139 .95 
74 L511 .30 74L5151 1.10 74L513 .60 74L5153 1.10 74L514 1.20 74 L5155 1.10 
74 L515 .35 74L5157 1.10 
74 L521 .35 74 L5158 1.90 
74 L522 .35 74 L5160 1.90 
74 L526 .40 74 L5161 1.90 
74 L527 .30 74 L5162 1.90 
74 L528 .40 74 L5163 1.90 74L530 .30 74 L5164 1.30 74 L532 .35 74 L5170 3.50 
74 L537 .45 74 L5174 1.00 74 L538 .45 74 L5175 .90 74 L540 .45 74 L5181 3.95 74L542 .70 741_5190 2.10 
74 L547 .70 74 L5191 1.20 
74 L551 .45 74L5192 1.20 74L554 .45 741-5193 1.20 74L555 .50 74 L5194 1.35 
74 L573 .65 74L5195 1.35 
74 L574 .45 74L5197 1.85 
74 L575 .65 74 L5253 1.85 
74 L576 .70 74 L5257 1.65 
74 L578 .80 74L5258 1.85 74 L593 1.25 741_5279 .85 74L585 1.25 74L5290 1.45 74 L586 .45 74 L5293 1.55 
74 L590 .75 74L5298 2.75 
74 L592 .95 741_5367 .75 74 L593 .95 74L5368 .75 
74 L595 1.40 74L5374 2,95 
74 L596 1.60 74L5375 1.25 74 L5107 .70 74 L5386 .95 

RECTANGULAR LEDS 
RED 25c 
GREEN 35c 
YELLOW 35c 

OFFICE/SHOWROOM: 
1a Pattison Avenue, Waitara 2077. 
Hours: 9-5 Monday to Saturday. 
Telephone: 487-2711. 
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Solid-state recorder is a first for B. & H. 
Bell & Howell say their HR -2000 Datagraph is the first all solid-state graphic recorder produced. 

The machine employs an 
array of solid-state, digital 
light 'shutters' placed in line 
above light-sensitive 
recorder paper. Data signals 
open a shutter to allow a 
spot of light to fall on the 
paper and expose it. 

Each gate is individually 
programmable. Thus, for 
example, when all shutters are 
opened simultaneously, a line is 

drawn across the paper. 
The principle of operation is 

illustrated in the accompanying 
figure. 

The programmable light gate 
array is a sandwich consisting of 
opposing polarizing filters 
applied to either side of a preci- 
sion pattern of electronic 
"gates". These gates are pro- 
duced at a density of 32 per 
50 mm on a clear crystalline 
base by thin film deposition. 

Applying a voltage to the gate 
terminals establishes an electric 
field across the crystalline struc- 
ture within the gate area. The 
resultant structure alteration ro- 
tates the wavefront of colli- 
mated light passing through the 
gate so that it becomes com- 
plementary to - and passes 
through -the normally oppos- 
ing output filter to the recording 
paper. 

Incoming analog signals are 
directed to voltage -to -time con- 
verters. These circuits impress 
the data on a ramp voltage 
which effectively assigns the 
signal to a specific gate - or 
sequence of gates - in accor- 
dance with the original signal 
amplitude -to -time relationship. 
The final result is a trace record- 
ing of the original data 
waveform. 

The maximum speed of op- 

eration of each shutter is 20 
microseconds which means 
that the HR -2000 recorder has a 

bandwith of 5 KHz. 
The machine accepts paper 

widths of 300 mm and up to 28 
channels can be recorded 
simultaneously. Input impe- 
dance is 10 k shunted by 10pF 
and paper speeds of 0.3 mrr;/s 

CONCAVE MIRROR 

U.V. LAMP 

COLLIMATED LIGHT 
UNPOLARIZED l 

to 3 m/s are possible. 
The new system is com- 

pletely non -mechanical and 
therefore the trace is linearly re- 
lated to the electrical signal and 
overshoots on step waveforms 
are eliminated. 

Further information direct 
from Bell & Howell, branches in 
each state. 

POLARIZING FILTER 1 

(HORIZONTAL) 

:/%1 j ry j 
LIGHT GATE ARRAY -- 

ACTIVATED GATE 

WAVEFRONT UNALTERED 

WAVEFRONT TWISTED 90 

NO LIGHT PASSAGE 

ELECTRONIC 
SWITCH 

POLARIZING FILTER 2 

CNVERTICALI O LIGHT PASSAGE 
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Americas Only Independent 
International Wholesaler of 
Computers and Peripherals 

INTERNATIONAL 

SUPPLIES SERVICE STOCK - 

on the spot from our Australian Office 

We import products from these manufacturers: 
Alter Ego Integral Data Systems 
Apple Computers Konan 
Craig LRC 
Cromenco Lifeboat Associates 
Century Data Mountain Hardware 
Control Data Microcomputer Systems 
Commodore Mullen 
Computalker Micromation 
Centronics MPI 
D.A.I. Micro Pro 
Data Point Micro Term 
DEC Microsoft 
Diablo Microsource 
DIP Northstar 
Digital Research NEC 
Ecotronics Ohio Scientific 
Exidy Inc. Persci 
Electrolabs Oume 
Fidelity Electronics Rochester Data 
Fujitsu Shugart 
Heuristics Software Works 
D.C. Hayes Soroc 
Hazeltine Scotch 
Houston Instruments Texas Instruments 
Industrial Micro Teletype 
I.S.C. TEC 
Intertec Televideo 
Impact Data Vector Graphic 
Intertube Verbatim 
I.P.S.I. 

DEALERS, CONTACT US FOR DETAILS 
OF OUR DEALER PROGRAM 

j II 881 Printer 

**..... $998 
RETAIL 

_ INC. TAX 

L í' >_= Check these 
- incredible features: 

Bi-directional printing Software selectable for: 
7x7 dot matrix print head - 80,96,120,132 chrs./line 
100 characters/second - 6,8 lines/inch 
Roller and tractor feed - single,double width 
Centronics & RS232 & TTL characters 
parallel as STD - top of form 
Skip -over perforation - uni or bidirectional print 

Takes roll paper- Fanform paper- cut sheets 
Can be supplied with cables to suit TRS-80, Apple RS 232, 
Sorcerer, or Universal Parallel 

INTERNATIONAL PTY LTD 
GPO BOX 72, SYDNEY 2001.92 PITT STREET, SYDNEY 2000: PHONE (02) 231 4091 

102 - June 1980 ETI 



.01 
signs. 

IC reference operates at 12 uW 
National Semiconductor Corporation has developed a new 
series of 1.2 V voltage reference diodes. 

Using ion implant technolo- 
gy, this series has been desig- 
nated LM185/285/385 series 
and these diodes can operate 
from 10 uA to 20 Ma with virtu- 
ally no change in performance, 
National claim. Dynamic impe- 
dance is typically only 0.5 ohms 
and on -chip trimming gives 
tight tolerance at no extra cost. 

This diode is particularly use- 
ful in battery -powered applica- 
tions where the combination of 
low voltage (1.2 V) and low 
power drain (12 uW) extends 
battery life. 

This new series was designed 
to operate properly with shunt 
capacitance, overcoming a 

problem that exists with many 
older devices that oscillate when 
capacitively loaded. 

The temperature coefficient 
of the devices is only about 10 
ppm. Internal trimming of the 
diodes, within 1% tolerance for 
military and "B" versions, and 
within 2% for the low cost ver- 
sion is another feature of the 
LM 185. 

Rated for operation over the 
full military temperature range, 
the LM185 series is available 
now, either in a two -lead TO -46 
hermetic package, or for com- 
mercial applications in a TO -92 
plastic package. 

Price of the LM385Z, when 
ordered in 100 -up quantities, is 
$120 each and further informa- 
tion can be obtained from Ed 
Schoell in Victoria on (03) 
729-6333, or Chris Mason in 
NSW on (02) 93-0481. 

New TRS-80 magazine 
A new monthly magazine devoted entirely to those 
Australian hobbyists possessing a Tandy TRS-80 or a Dick 
Smith System 80 has appeared on the market - Micro -80 
(insert synthesizer fanfare here). 

The magazine is proudly independant of commercial interests 

and enthusiasts will appreciate its racy and relevant articles on 

software and hardware hints. 
For example, the latest issues contain programs for computer 

games, assembly language programming, a stock recording 

system, .a light pen for $4 and hints on memory space saving. 
The readers' letters section is a real turn on -a great information 

exchange. Costs $2.50 from P.O. Box 213,Goodwood SA 5034. 

Order entry/invoicing 
debtors system 
IMS Computer Systems, (the microcomputer division of In- 
tegrity Management Services Pty Ltd) the Melbourne based 
software house, has released version 2.1. of its integrated 
order entry/invoidng, debtors system. 

There is now provision for 
multiple selling prices, multiple 
discounts per stock item de- 
pending on debtor category, 
override discount percentage, 
debtor credit limit and date of 
last payment 

New reports include com- 
mission and sales by salesman, 
customer purchases this month 
and year-to-date etc. 

The system displays an out- 
line of the invoice on the screen 
and the operator "fills in the 
blanks". The sophisticated fea- 
tures offered in version 1.0 have 
been retained. These include 
profitability per stock line, sales 
analysis by product and product 
guide, taxation payments for the 
various categories, freight, in- 
surance and so on. 

For users of version 1.0 an 
upgrade to V2.1 is available for 
$300, which includes a new 

manual and program to convert 
VI.0 files to V2.0 format, as well 
as the new programs. Standard 
stationary is utilized and can be 
supplied with or without the user 
company name pre-printed. 

The order entry/invoicing sys- 
tem is $700 and the debtors sys- 
tem $300. Both packages oper- 
ate on a "stand-alorie" basis or 
can run totally integrated. 

The release of V2.1 comple- 
ments the existing commercial 
software which includes general 
ledger, creditors, payroll, direct 
mail, reservations and word 
processing packages. 

As with all IMS packages, the 
programs are designed to run 
under the CP/M operating sys- 
tem, on most commercially av- 
ailable micro systems. 

Further information can be 
obtained from the head office of 
IMS in Melbourne. 

Protect your micro 
If you suffer from paranoic dreams that your darling 
microprocessor ís going to leave you one of these stormy 
nights, then perhaps you need high energy protection. 

When lightning strikes and a transient spike comes down the line, 

a high frequency filter such as the Sprague FN332Z-601 will 
probably help your gear stay together a bit longer. 

Electronic (distributors) state that this filter is specified to protect 
digital circuits against both common -mode and differential -mode 
power line pulses. 

It features a metal oxide varistor connected beween line and 

neutral and is designed for line currents up to 6A (leakage current 

Brisbane happennings 
The Microprocessor Interest Group of the IREE and TAFE 
are arranging a series of courses on microcomputers to be 
held in Brisbane starting on 2 June. 

The courses are designed so Micromaniacs at all levels of 
the subject is fully covered and knowledge are most welcome if 

students are expected to prog- enthusiastic, so why not call in 

ress over a period of time from the TAFE office at the Old Bris- 
basic digital electronics to mic- bane Town Hall and get the de- 

rocomputers then to systems, tails? 
programming in BASIC and fi- The Microprocessor Interest 

natty to software at the assem- Group has regular meetings on 

bly/machine code level. the second Friday of every 
The courses will last ten month, at the same place, to ex- 

-weeks and will include practical change information etc. 

work. 
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[-AMPEX 

Pi'oIessionoI Seiles 
Cosi ettes 

HERE IS A UNIQUE OPPORTUNITY to obtain world- 
famous AMPEX tape cassettes at truly bargain prices. 

The AMPEX 360 series are standard tape cassettes but 
made to professional standards using professional grade 
materials. They are made specifically for applications in which 
consistent and reliable performance is as essential as top 
quality electromagnetic properties. The tapes are of course 
completely suitable for all general purposes - the main 
difference between AMPEX 360's and many other tape 
cassettes is that these are made properly! 

The Ampex Professional Series cassette has a wide dynamic 
range due to its low noise/high output oxide formulation, 
providing clean, well defined response across the spectrum. 

The recording surface is polished by the exclusive Ampex 
Ferrosheen TM process to produce a glass -slick oxide surface 
that achieves close tape -to -head contact, maintaining sound 
fidelity. 

The shell, and its internal components, are precision 
products designed for the highest mechanical reliability. The 
pressure pad system is a felt/beryllium copper spring assembly. 
Rotating guide rollers run on lubricated stainless steel pins. 

A special formulation in the interior top and bottom liners 
reduces tape edge friction and minimises possible wow and 
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Low noise/high output 

Wide dynamic range 

Ferrosheen TM polished oxide surface 

Superior quality shell and components 

flutter. The cushioning effect created by the liners helps to 
reduce mechanical noise to a practically inaudible level. 
The convex shape of the liners causes a spring -like action 
which controls tape torque and tape alignment and helps in 
forming a uniform tape pack far smooth, jam -free operation. 

The cassette shells are assembled with five screws to 
maintairi precise internal dimensional uniformity. The shell 
may be dis-assembled for editing or splicing if required. 

Windows, which allow visual inspection of the tape packs, 
are made of solid transparent polystyrene to protect the 
tape from dust. 

CHARACTER ISTICS SPECIFICATION 

CASSETTE TAPE SYSTEM 

PLASTIC SHELL 

Dimensions: 

Materials of Construction: 

Torque Control Liners: 

Pressure Pad Assembly: 
Magnetic Shielding: 
Closure Method: 
Tape position Windows: 
Tape Guide System: 

SYSTEM PERFORMANCE 
Rotating Torque: 

Wow and Flutter: 

Manufactured in conformance to 
Philips Dimensional Standards. 
High heat, medium impact poly- 
styrene. 
Graphite coated, preotensioned 
polyester. 
Felt/Beryllium copper spring. 
Full -width steel. 
5 -screw assembly. 
Rigid polystyrene. Welded. 
Rotating guide rollers operating 
on lubricating stainless steel pins. 

Less than 25gm/cm without hold- 
back. 
Less than 0.10% DIN weighted. 

INTRINSIC MAGNETIC OXIDE PROPERTIES 
Coercivity (Hci) in oersteds 290 290 
Retentivity (Brs) in gauss 1100 1100 
Erasure (1000 oersted field) 

in db -60 -60 
PHYSICAL PROPERTIES 
Base film thickness in mils 0.50 0.30 
Base film type Tensilized Tensilized 

polyester polyester 

Oxide coating thickness in 
mils 
Total thickness in mils 

0.20 0.17 

0.70 0.47 



Offer repeated by 
reader request 

Each cassette is packaged in a trans- 
parent "Norelco" container. The insert 
label is reversible, providing space for 
programme contents and title to be 

written or typed. 
Dindy Marketing has arranged with 

Ampex for Dindy to offer these tapes to 
our readers for a limited period of time, 
and at genuinely bargain prices. 
Electronics Today International has 

tested these tapes and supports Ampex's 
claims for performance and quality. 

NOTE: Dindy has available ex -stock 
- 10,000 C45s; 30,000 C60s; and 
20,000 C90s. If demand exceeds 
Dindy's stock, Ampex has agreed to 
make further supplies available to Dindy 
within two weeks notice. 

Due to the extreme care taken in 
manufacture, it is extremely unlikely 
that any faulty cassettes will be found --- 
in 'the improbable event that you receive 
a faulty cassette, Dindy guarantee to 
replace it (at their discretion) within 30 
days. 

This offer is made by Dindy 
Marketing and this magazine is 
acting as a clearing house for orders 
only. Cheques should be made out 
to 'Ampex Offer' and sent together 
with the order form to 'Dindy 
Offer', Electronics Today Int., 
15 Boundary Street, Rushcutters 
Bay, NSW, 2011. ETI will process 
the orders and pass them on to 
Dindy who will send out the goods 
by road transport or certified mail. 
Please allow approx. four weeks 
for delivery. 

SPECIAL BARGAIN 
PRICES 
Quantity 1 - 29 30 - 99 100 + 

C45 $1.49 $1.41 $1.34 

C.60 $1.69 $1.61 $t56 

C90 $1.99 $1.89 $1.84 

Packing & Delivery $2.50 any quantity 

You may mix quantities of tapes of different lengths to make up 

an order in the quantity breaks given above to take advantage of 
the discount available. 

AMPEX OFFER 
Send to: Electronics Today International 

15 Boundary Street 
Rushcutters Bay, NSW 2011 

Please supply: 

Quantity 

C45 $ 

C60 $ 

C90 $ 

Packing & Delivery (any quantity) $2.50 

TOTAL: 

Name 

Address 

Postcode 

Please make cheques/postal notes payable to 'Ampex Offer' and send together 

with the order to 'Ampex Offer', Electronics Today International, 15 Boundary 

Street, Rushcutters Bay, NSW 2011. 
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'Combined average number of pages for one issue of each of: Wheels, Rugby League Week, Modern Motor, Modern Boating & Seacraft, 
Two Wheels, Australian Golf, Australian Outdoors, Overlander, Electronics Today International, Movie, Revs, Modern Fishing. 



If you're an advertiser with a message for 
men that demands maximum reach, 

it's assured with a unique magazine buy from 

Murray/Modern Leisure Press. 
A mix of specialised publications that will 

carry your message to him while he is relaxed 
and reading about the things 
he's interested in. 

'1111155' 

And it's a single buy that provides a net 
1,433,000 readers per issue - that's a total of : 

26.7% of all males 14 and over. 

So make the move that delivers the males. 
Phone us at your leisure, for more information 
on this exciting media buying concept. 

Murray/Modern Leisure Press. 
We've got the issue covered. GROUP QED 

°Pista- 

SYDNEY Peter Treweeke or Max Press (02) 293761 MELBOURNE: Michel Orr or Andrew Fletcher (03) 6906333 

ADELAIDE: Krystyna Benson (08) 332 8144 BRISBANE: Leonie Connolly (07) 52 8566 PERTH: Cliff Thomas (09) 325 6395 



New programmable scanner 
has many features. 
The Model SX-200 programmable VHF/UHF scanning 
monitor receiver, from J.I.L., is a new release from 
Melbourne firm, G.F.S. Electronic Imports. 

This receiver is the 'next 
generation' model to the 
SX-100 scanner we 
reviewed in the November 
1979 issue of ETI. 

The SX-200, whilst very 
similar in appearance to its 
predecessor, has a number of 
features, not incorporated in the 
SX-100, that would seem very 
attractive to the Australian VHF/ 
UHF scanning enthusiast. 

Firstly, the SX-200 provides 
selectable FM and AM detection 
(with different IF filters, to suit). 
That's a big plus: it also features 
programmable scanning limits 
within a band (rather than 
having to scan the whole band), 
channel seeking 'up' or 'down' 
in frequency as desired, a fine 
tuning control, selectable 
squelch operation (see later), a 

recording output with control 
connection (operated from 
squelch) plus . extended 
frequency coverage in four 
bands. 

The four frequency bands, 
and channel spacings, covered 
are: 
(a) 26-57.995 MHz in 5 kHz 

channels. 

The 

(b) 58-88 MHz in 12.5 kHz 
channels. 

(c) 108-180 MHz in 5 kHz 
channels. 

(d) 380-514 MHz (12.5 kHz ch.). 
The display is the same as the 

SX-100, but controlling it is 

arranged differently on the 
SX-200. The display will show 
frequency to the nearest 5 kHz 
for five seconds after a channel 
is selected. At other times, the 
display will show the time 
('clock' mode). During 
scanning or seeking modes the 
channel frequency is displayed. 
If the receiver stops on an 
occupied channel during scan 
or seek, the frequency will be 
displayed continuously unless 
the CK button is pressed, when 
the time will be displayed. 

It's a very cunning, and 
convenient, system. 

The same goes for the select- 
able squelch operation. On the 
rear panel of the SX-200 is a 
slide switch marked "SQ 12 3". 
When this switch is set to 1 and 
the unit operated in the scan or 
seek modes, the receiver will 
stop on a channel when the 
squelch is opened by a signal - 
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rear panel of the SX-200 showing all the function switches, etc. 
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The SX-200 looks very much like its predecessor, the SX-100 which we 
reviewed last November. This model has many new features. 
regardless of whether the signal 
has modulation on it or not 
When the SQ switch is set to 
position 2, and the unit is in the 
seek or scan mode, the receiver 
will stop on a channel 
containing a signal, as for 
position 1, but the audio will 
only operate when the signal is 
modulated. With the SQ switch 
on 3 the receiver will only stop 
on a channel if a modulated 
signal is received. 

The scan delay control switch 
comes into play here. When 
switched on, the circuitry delays 
resumption of scanning for four 
seconds following a pause in 
transmission when the receiver 
is stopped on a channel in the 
scan or seek modes. 

Also on the rear panel are 
REC and AUX connections. The 
REC socket accepts a standard 
35 mm jack plug for a tape 
recorder input The AUX screw 
terminal connector can be used 

to automatically stop and start a 
tape recorder when the receiver 
squelch is opened by a signal - 
no matter whether you're sitting 
on a fixed channel or operating 
in the scan or seek modes. 

Just for the record, the unit 
also has an antenna attenuator 
switch on the rear panel, 
providing 20 dB of attenuation 
in the LO position and full gain 
in the DX position, along with a 
battery compartment contain- 
ing two 1.5 V AA cells to supply 
the memory when the unit is 
switched off. The latter will 
maintain the 16 channel 
memory for months and are 
readily accessible, unlike the 
internal mercury cell as used in 
the SX-100. A very convenient 
change, that. 

The SX-200 has programm- 
able scanning limits allowing 
you to scan limited segments of 
a band, rather than whole bands 
as with the SX-100. You can also 
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scan up and down in frequency 
at will, rather than up only. 

Claimed sensitivity of the unit 
on FM is 0.4 uV for 12 dB S/N 
on VHF and 1 uV for 12 dB S/N 
on UHF; on AM it's l uV on VHF 
and2 uVon UHF, for 10 db S/N 
ratio. 

The unit supplied for review 
came with its own test report 
from the factory, showing 
sensitivities of 0.4 uV for around 
20 dB S/N for FM on VHF 1 uV 
for 16 - 18 dB S/N for AM on 
VHF; while for the same input 
levels on UHF, AM performance 

showed a 12.5 - 17.5 dB S/N 
ratio and FM a 14 - 20 dB S/N 
ratio. Measurements in the Ell 
laboratory substantially 
confirmed those figures 

All in all, the SX-200 is a 
worthy successor to the SX-100 
and includes a host of desirable 
features. Further enquiries 
should be directed to G.F.S. 
Electronic Imports, 15 McKeon 
Rd, Mitcham Vic 3132. (03) 
873-3939. 

Roger Harrison, 
V1(2ZTB 

Review of CB radio frequency 
policy 
The Government is to review the policy on the most 
appropriate radio frequency arrangements and 
regulations for the Citizens Band Radio Service. 

Announcing this late in 
March, the Minister for Post 
and Telecommunications, 
Mr Tony Staley, said that 
submissions would be 
sought from all sectors of the 
community. 

The Minister said that when 
the CBRS was introduced on 2 

June 1977 the Government 
indicated that the service would 
use both HF and UHF 
frequencies. It occupied 18 
channels at 27 MHz in the HF 
band and 40 channels at 
.477 MHz in the UHF band. Use 
of the 27 MHz service was to end 
in June 1982. 

Mr Staley said that he had 
long been concerned that the 
decision to move the service out 
of the 27 MHz area in 1982 
would be potentially 
unworkable. 

"I have frequently reiterated 
this view in meetings with user 
groups, CB organisations and 
relevant sectors of industry " 

The Minister, Mr Staley. 

he said. 
"I have always intended to 

review the matter at the end of 
the World Administrative Radio 
Conference (WARC), which was 
held in November last year. This 
announcement gives effect to 
this long-standing 
undertaking". 

The Minister noted that the 
introduction of CB radio had led 

to some interference to 
television and other electronic 
equipment 

"I believe that the position has 
now stabilised", he said. "The 
level of complaints in recent 
times has fallen quite 
considerably. 

The Government had learnt 
from the introduction of the CB 
service, and the P & T 
Department had arranged for 
further staff increases to ensure 
proper management of the 
radio frequency spectrum. 

"In keeping with these 
developments the Government 
is now seeking to fully canvass 

all viewpoints before any final 
decisions ion the frequency 
arrangements for CB are 
taken," Mr Staley said. 

"After considering the 
public's submissions, my 
Department will prepare a 

report which will be published 
and circulated for further 
comment" 

Details of where to send 
submissions and of closing 
dates would be widely 
advertised within the media, and 
major user organisations and 
business interests would be 
notified in writing, the Minister 
concluded. 

Terms of Reference 
To report to the Minister for Post and Telecommunications as soon as possible on 
whether the present 18 channel 27 MHz Citizens Band Radio Service, which was 

established on 2 June 1977, should be retained after June 1982. 
In considering this Issue regard should be had to: - 
(1) all matters associated with the technical operating conditions, regulations, 

frequencies, channel allocations and procedures governing the Citizens Band 
Radio Service in both bands; 

(2) the need to utilise and manage the radio frequency spectrum for the maximum 
overall benéfit to the Australian community; 
Australia's international obligations in radio frequency management; and 
the need to minimise interference to other services. 

(3) 
(4) 

New analyser extends range 
Marconi's new spectrum analyser, model TF2371, retains all 
the features of the well-known TF2370 but extends the 
frequency range up to 200 MHz. This Is particularly useful In 
the fields of communications, broadcast, FDM, PCM, SSB, 
sonar, satellite communications, navigation systems and 
fixed and mobile radio for aircraft. 

Previously, the only means of 
making high resolution mea- 
surements in this frequency 
range was to programmable 
analysers or high frequency in- 
struments and with facilities de- 
signed for those frequencies 
operating up to 1 GHz. 

As with the TF2370, the 
TF2371 offers Marconi Instru- 
ments's unique display system 
which includes the electronic 
graticule - movable in fre- 
quency and amplitude direc- 
tions to simplify the measure- 
ment of relative amplitude and 

frequency. A significant advan- 
tage of the display system is the 
digital store which may be split 
in two for simultaneous display 
of the updated signal and a 

stored image for before and 
after comparison purposes. 

The flicker -free stored image 
will remain on the screen with- 
out fading or 'blooming', for as 
long as required. Analysis of the 
stored signal can be carried out 
using a bright line cursor and 
frequency counter to identify 
signal components, spurious 
signals, amplifier and filter 
bandwidths. 
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MARCH MADNESS 
IN JUNE? 
YES! Your response to our Mad March Mailer was so encouraging we've 
decided to keep our March Madness prices going right through June! 
And we've even thrown in an extra special just to make life interesting! 
Hop in for your new Yaesu soon: you'd be a bunny to miss out! 

TERMS WELCOME - OR USE YOUR BANKCARD. 
We'll send any of these transceivers anywhere in 
Australia for just $6.00 extra by road freight: that's 
below cost. Take advantage of this offer soon! 

Description Cat No Originally: Now: SAVING: 

FT901 D Digital HF Transceiver D-2854 $1375.00 $1199.00 $176.00! 
FT -101Z HF transceiver D-2862 $849.00 $775.00 $74.0011! 
FT -301 solid state HF transceiver D-2870 $895.00 $795.00 $100.00! 
FT-227RB 2 metre with memorizerD-2891 $445.00 $319.00 $126.001! 
CPU-2500RK CPU cont. 2m rig D-2889 $575.00 $549.00 $26.001!! 
FT -7B HF mobile transceiver D-2868 $649.00 $599.00 $50.00!1! 
FL -21008 1.2kW HF linear amp D-2546 $599.00 $529.00 $70.00!U 
FC-901 antenna coupler D-2855 $289.00 $265.00 $24.00!1! 
DC/DC converter for 101 Z/901 D-2856 $75.00 $69.00 $8.00!!1 
Fan for 101Z D-2865 $39.00 $29.50 $9.50!!! 
YC-500S 500MHz freq. counter D-2892 $499.00 $475.00 $24.00!!1 
FTV-250 transverter D-2894 $339.00 $299.00 $40.00!11 
FRG -7 communications recvr D-2850 $395.00 $319.00 $76.00!!1 
FRG -7000 digital comm. recvr. D-2848 $695.00 $599.00 $96.001!1 

Remember: Even these low, low prices are subject to our exclusive 'won't be 
undersold on Yaesu' guarantee (see details below). You can't lose .. . 

INCREDIBLE SAVINGS ON YAESU 6m RIG: 
ANOTHER $100.00 OFF!!! 

11- 
Cat D-2886 - l 

Yes, this superb 6 metre transceiver is 
being sacrificed. All modes (yes, FM too) 
on 6 metre band. Was incredible value at 
$795.00... look at what we've done to the 
price nowl Hurry, stocks won't last at this 
price! 

$69500 
Dick Smith personally guarantees to beat any genuine Australian advertised price on Yaesu amateur radio equipment. If you find a current Australian advert with lower Yaesu prices than ours, take the advert to a Dick Smith store in the city the goods are being offered in. After confirming the advertiser has stock available to sell at that price, we will offer a lower price. 
If the re -seller is in another city, we will better the price plus height charges to get the goods to your location. 

DICK SMITH ELECTRONICS 
NSW 125 York Street, SYDNEY. 

147 Hues Highway. CHULLORA. 
162 Pacific Highway. GORE HILL. 
30 Grose Street. PARRAMATTA 
263 Keira Street, WOLLONGONG. 
613 Princes Highway. BLAKEHURST 

Ph 290 3377 
Ph 642 8922 
Ph 439 5311 
Ph 683 1133 
Ph 28 3800 

(Opening Soon) 

vic 399 lonsdale Street, MELBOURNE. 
656 Bridge Road. RICHMOND. 

°LD166 Logan Road. BURANDA. 
842 Gympie Road, CHERMSIDE. 

ACT 96 Gladstone Street. FYSHWICK. 
SA 60 Wright Street. ADELAIDE. 
WA 414 William Street. PERTH. 

Ph 67 9834 
Ph 428 1614 
Ph 391 6233 
Ph 59 6970 
Ph 80 4944 
Ph 212 1962 
Ph 328 6944 

MAIL ORDER CENTRE: PO Box 321. NORTH RYDE NSW 2113. Ph 888 3200. PACK Et POST EXTRA. 

1 

bonHcord 
welcome here 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour ' arriar. 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



liortwave Ioins 
Time to hear the Latin rhythms! 
Right now in east Australia is the best time of year to 
hear stations in Central and South America. 

If you tune down on any 
evening to either the 49 or 
the 60 metre bands you will 
be able to hear many of the 
shortwave outlets located in 
places as diverse as 
Guatemala and Argentina. 
Almost all these stations are 
broadcasting for their local 
audience. 

Listening in to these local 
Latin broadcasters can be very 
interesting, with their lively an- 
nouncers, jingles, and the many 
musical styles, from romantic 
ballads and Andean folk flutes 
right through to old US or En- 
glish rock-and-roll. 

Many of the radio stations of 
Latin America will be pleased to 
know that distant locations like 
Australia are picking up their 
signal. These stations will often 
reply to a DXer's reception re- 
port with a specially -designed 
card or perhaps a personal letter 
to the DXer, verifying his recep- 
tion of the station. 

An added touch of colour in 
Latin American DXing is the 
practice of some stations in 
sending pennants to listeners 
along with a QSL. These pen- 
nants are essentially a way of 
advertising the radio station and 
so are usually brightly coloured 
with striking designs. 

The major stumbling block in 
the way of most DXers which 
prevents them from participat- 
ing in DXing Latin American sta- 
tions is the language barrier. 
With the major exception of 
Portuguese -speaking Brazil, 
most of Latin America is 
Spanish speaking. Most stations 
in Latin America like to receive 
reception reports in Spanish as 
it is unlikely that there will be any 
station personnel who are fluent 
in English. 

There 'are many DXers both 
in Australia and around the 
world who have extensive col- 
lections of QSLs from Latin 
American radio stations, yet 
who could not carry on even a 

simple conversation in the 
Spanish language. 

Most experienced DXers will 
tell you that it is only really 
necessary to get to know a few 
key words of Spanish in order to 

identify and report on your re- 
ception. 

Station identification an- 
nouncements may take several 
forms: 
La Voz de ... The Voice of 
...; Esta es Radio ... This is 
Radio ... Aqui ... Here is ... 
Transmite ... Transmitting 

Although "radio" is the most 
common form of station slo- 
gan, not all stations commence 
identifications with this word. 
Others start their titles with "on- 
das" which means "waves". Still 
others may use the term "ecos" 
which translates to "echoes". 

The term "ondas" also is use- 
ful to know for gaining details of 
the programmes you hear. A 
station, especially at sign -on or 
sign -off, will mention their 
operating frequencies. They will 
mention their medium -wave 
frequency, beginning with the 
words "onda media" or "onda 
larga", which both essentially 
translate as medium -wave, and 
then give their shortwave fre- 
quency or frequencies, begin- 
ning with the words "onda 
corta". 

Most stations give the fre- 
quency in kiloHertz or "kilocic- 
los", plus the metre band cor- 
responding to their wavelength. 

For a station on 60 metres, 
this would be "banda de sesenta 
metros", or sometimes just as 
"banda tropical", as the 
shortwave bands below 49 
metres are usually called the 
tropical bands. 

These few Spanish phrases 
should assist you in identifying 
the many latin American sta- 
tions you can hear on 
shortwave. If you would like to 
try your hand at reporting recep- 
tion to one of the stations you 
hear, then a very good aid is the 
ARDXC's newly -published 
"Spanish Report Guide." 

The "Guide" contains 
phrases you can use to con- 
struct a letter in Spanish to a 

rádio station, plus a com- 
prehensive glossary of terms 
needed to compile a report in 
Spanish. The ARDXC's 
"Spanish Report Guide" is av- 
ailable for $2 from the address 
in this column. 

DOBLE POTENCIA 

para la gran sintonía de 

RADIO 

HJCG-Onde large 1D70 Ku 
HJAE-OndeCoru4.965 Kr: 
BOGOTA -Colombia 

Zimbabwe broadcasting 
re -organised 
With independence on 18 April, the national broadcast sta- 
tion in Salisbury has been renamed the Zimbabwe Broad- 
casting Corporation and this identification is now used on 
the air together with the abbreviated form, ZBC. 

The ZBC continues to use the 
familiar shortwave frequencies 
from the transmitters located at 
Gwelo, with 3396 on air with 
English to 2200 daily except 
Sundays when sign -off is at 
2102. 

Meanwhile, 3306 carries vari- 
ous national languages to 2015 
daily except on Saturdays and 

Fridays when transmission con- 
tinues until 2200. 

A re -organisation of broad- 
casting is now taking place in 
Zimbabwe, with a greater em- 
phasis expected to be placed on 
broadcasts in national African 
languages such as Shona and 
Ndebele. 

Indonesian College 
Probably one of the few tertiary colleges in the world to have 
an International voice on the shortwave bands is Radio In- 
stitut Teknologi located in Bandung in West Java. 

Radio Institut Teknologi may 
be heard currently on 6012 in 
the 49 metre band with signals 
best during our evenings from 
about 1100. 

There may be some interfer- 
ence from a Venezuelan station 
on 6010, and from Radio Korea 
in Seoul on 6015. 

Iran shifts 
The external services of the 
Voice of the Islamic Republic 
of Iran has recently moved to 
the new frequency of 9033, 
replacing 9022. 

This alteration may be a 

transmitter fault but currently 
9033 may be heard carrying 
English at 1930-2030, pre- 
ceeded by French at 1900, 
German at 1830 and Turkish at 
1730. 

The Bandung station plays 
local as well as US and Euro- 
pean pop music tunes, with an- 
nouncements generally being 
in Indonesian. 

The power of Radio Institut 
Teknologi's transmitter on 
6012 is rated at 1.8 kilowatts. 

NOTE! All times are given in Green- 
wich Mean Time (GMT). To convert to 
Australian Eastern Standard Time, add 
10 hours (11 hours for Daylight Saving 
Time).To convert toCentral Time, add 
9.5 hours and for Western Time add 8 

hours. All frequencies are in kHz. 
Shortwave Loggings is compiled by 

Peter Bunn on behalf of the Australian 
Radio DX Club (ARDXC). Further in- 
formation on DXing or the activities of 
ARDXC may be obtained from either 
PO Box 67, Highett Vic 3190, or from 
PO Box 79, Narrabeen NSW 2101, for a 

30c stamp. 
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ELECTROCRAFT 
PTY LTD 

SUPPLIERS TO 
THE TRADE 

Television Aerial & 
Distribution Equipment 
CHANNEL -MASTER AERIALS: 
Super Coloray 3111S 
Coloray 3110 
Single channel Yagis 
Large range of UHF Aerials 
HILLS - WIDE RANGE 
EFC.1 - EFC.4 
Airways anti -ghost 2010 
215 8 Element 
TL.1 - TL.4 Range 
Many more in stock. 
HI.O Range 
Ch.3-4-5A 
MATCHMASTER Range 
82/C/1 - 82/C/7 
FMG.2 - FMG.6 
FM Aerials wide range. 
Marine & Caravan aerials 
Masting single section. 
1.8M - 6.7M. 
Telescopic 6M - 15M 
Wall Brackets 228 mm 
279 mm - 686 mm - 1016 mm 
Clamps U Bolts 
180 mtr rolls guy wire 
Turnbuckles Roof Mts etc: 
CABLE:- 
Electrocraft special - 2045 double 
screened 152.4 metre rolls 3.5 dB loss. 
Check our price on this one. 
We stock a wide range of cable to suit your 
needs. 
SYDNEY'S WIDEST RANGE OF UHF - 
VHF Amplifiers 40-840 Mhz. 
1.75.D16 16 dB gain 1. Outlet 
2.75.T12 12 dB gain 2. Outlets 
3.75.T10 10 dB gain 3. Outlets 
4.75.T10 10dB gain 4. Outlets 
1.75.D25 25 dB gain 1. Outlet 
2.75.D21 21 dB gain 2. Outlets. 
16-100 16 dB gain 1. Outlet 
27-100 27 dB gain 1. Outlet 
42-100 42 dB gain 1. Outlet 
40-100WN 40 dB gain 1. Outlet 
40-100HL 40 dB gain 1. Outlet 
27-500 27 dB gain 1. Outlet 
40-500 40 dB gain 1. Outlet 
COMPLETE RANGE OF Kingray & Hills 
Masthead & Line Amplifiers. 
Largest range of Line & Single Outlet 
Plates & Sockets. 
SPLITTERS: 2.75.T/S - 3.75.1/5, 4.75.T/S - 5.75.T/S, 6.75.T/S to 8.75.T/S. 
Outside splitters: 2.75.T/SO - 4.75.T/SO. 
Waterproof housing. 

If you don't see it 
listed, ask for it. 

REMEMBER: THE WIDEST RANGE OF 
UHF -VHF SPLITTERS - PLATES - 
AMPLIFIERS IN SYDNEY TODAY. 

ALL ENQUIRIES WELCOME 

ELECTROCRAFT 
PTY LTD 

68 WHITING STREET 
ARTARMON 2064 

PHONE 438-4308 
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SX-200 VHF 
10l82 

UHF I HF o ó 
180 

3814 RECEIVER 
$479 

/ 7." 

! 
a t a 

mq0y :: m 
Ct 1 

AM and FM 

., 
Breakthrough in 

, 
Scanning Receiver Technology. 
The new SX-200 represents the latest 
STATE-OF-THE-ART technology in the develop- 
ment of Scanning Monitor Receivers. It has many 
features that previous have not been available on 

receivers of its type. 
For example the tremendous frequency coverage. 
which encompass all of the following bands:- HF 
& UHF CB. 27 & 155MHz MARINE, Australian 
LOW BAND, AIRCRAFT band. VHF SATELLITE 
band. 10Mx, 6Mx. 2Mx and 70Mx AMATEUR, VHF 
HIGH BAND and UHF TWO-WAY band. Other 
features Include Automatic detection of am or fm on 
all bands. Squelch Circuitry that can be used to 
LOCK OUT carrier only and spurious signals, Fine 
Tuning control for off channel stations, 240 VAC 

I plus 12VDC operation, Squelch Operated Output 
that may be used to trigger a tape recorder or 

I channel occupancy counter and accurate Quartz 
Clock. 

W,U« lo, b,ucbw , d,oe b, lac e. men.e.tb of ea. 
r rkbl rc her. 

G.F.S. ELECTRONIC IMPORTS 
15 McKEON ROAD. MITCHAM. 3132. 

(03) 873 3939 

Attention! 
AIM, SYM, K I M 

OWNERS 
KIM 4 Bus compatible products. 

Same shape and size as KIM, SYM. 

MEMORY PLUS $225 A&T 
8K low power RAM. All IC's socketed. 8K EPROM 
sockets and programmer for Intel 2716, 65221/0 and 
plus 5V and plus 25V regulators. 

VIDEO PLUS $275 A&T 
Upper/lower ASCII. 80 characters by 24 lines. 128 
additional user programmable characters. 
Keyboard and Lightpen interfaces. 2K display RAM, 
expansion to 4K. On -board regulators, provision for 
6502. All IC's socketed. 

PROTO PLUS $47 
Double sided, plated through holes, professional 
Quality. Provision for 40 off 14/16 sockets, 4 off 24/40 
sockets, 3 off voltage regulators. 

MOTHER PLUS $91 A&T 
Fully buffered and decoded. Add up to 5 additional 
boards. 

CARD CAGE -S26 
Compatible with Mother Plus. 

P&P 63.50. Prices plus sales tax if applicable. 

ene 
CONTROL 

PO BOX 31, GOODNA 4300 
PHONE (07) 288-2757 

SAE for 
Datas heel 

¡40W 

DAUID EA5T 

COMPONENT 
CEflTRE 

33A Regent Street, Kogarah NSW 
(Opposite Kogarah High School) 

Phone 588-5172 

RESISTORS 
Y.W - 5c. 1 W - 8c. PW5's - 45c. 

TRANSISTORS 
BC 107, 108, 557, 558 - 33c. BC 559 - 30c..BC 
547, 548 - 25c. 8C 549 - 27c. BC 109 - 36c. BD 
139, 140 - 95c. BC 639, 640 - 75c. 2N3055 
(Motorola type) - $1.30. 

SEMICONDUCTORS 
4001, 4011 - 40c. 4016 - $1. 4017 - $1.75. 
7400, 7402 - 45c. 7490 -51.74000,CO2 - 50c. 

DiODES 
IN914 - 5c. IN4004 - 8c. IN4007 - 18c. 

REGULATORS 
7805, 12, 15 - $1.25. 7905, 12, 15 - $1.75. 

SCR'.s 
C103B (200V, 800 mA) - $1.16. C106DI (400V, 
4A) - $1.08. C106Y1 (30V, 4A) - 70c. C122E 
(500V, 8A) - $2.56. 

TRIACS 
SC14ID - $1.28 

DIACS 
ST2 - 38c. - 

BRIDGE RECTIFIERS 
All 400V, 1.5 amp to 30 amp. 

POTS 
Single gang log and linear: 500R -1M - 75c. Trim - 
pots - 39c. Cermet, Vert & Horiz - 42c. 

LED's 
5 mm Clear and Diffused Sankin Type. Red - 22c. 
Green and Amber - 31c. 

Also a large range of capacitors, 
Electros, Greencaps, Tag Tantalums. 

All first quality components 
at prices you CAN afford. 



ICTIONS 
Covering 3 to 40 MHz, these predictions 
show the times radio contact is possible 
between the areas designated beneath each 
graph, as well as the possible 'mode' and 
reliability. Vertical columns indicate time - 
commencing at 0000 UT on the left, to 
2300 UT at right. For reliable predictions 
follow the times and frequencies indicated 
by the F character. 
Complete information on using these 
predictions can be obtained by sending a 

stamped, self-addressed envelope to:- 
ETI - Predictions 
3rd floor 15 Boundary St 
RUSHCUTTERS BAY NSW 2011. 
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JULY 1980 These GRAFEX style computer generated 
predictions are provided courtesy of the 
Australian Ionospheric Prediction Service. 

KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

path open 50 90% of days in month. 

F path open at least 90% of days in month. 

B propagation possible via E and F layers over 

90% of days. Overrides 'F'. 

M propagation possible by both 1st and 2nd F -layer 

modes. Expect strong fading. 

S ..propagation possible by 2nd mode (also 3rd and mixed 

E and F modes). Expect strong fading, weak signals. 

A High absorption indicated. Expect weak signals. 
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CONCORD® 
drives auto high fidelity 

to new limits. 

J 

BASS 
EQUALIZER 
LEVEL 
PUP - 
F' 

mt. -..:- 

OFF -Vol. 
PUSH BAL 
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Ca ON COWRp 
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FMrttlyll W-92 

tr96 ,O'tr414r1t16 
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102 a, 6 kHz , 108 MHz 
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Locking Fast Forward and Rewind-- 
Automatic Eject at lope End or Power OH 

Built -In Treble Equalizer 

Built -In Bass Equalizer 

Lett/right Balance Control 

Front/rear Fader Control 

Motor Speed 
Dynamic Servo Drive Motor 

Bi-Amp System 

Metal/Standard Tape Equalization 

Dolby Noise Reduction 

Loudness 

Stereo High Blend 
Best Stereo Sound in 
Weak Signal Area 

Tuner On/OH 

L INO -3j_. TREBLE 
EQUALIZER 

LEVEL 

A 

Superior equipment for superior performance. 
- . 1S.a i s 4s cr lobe <J4 the 

c,'dicated "sound bur who demands 
superior performance- 

Dolby Noise Reduction Sendust Alloy 
Head Metal Tape compatability 

Hi -Fidelity Power Fader Control Din 
Size (dashboard installation) BI -Amp 
Facility Superior FM Sensitivity Low Wow, 
Flutter Separate Bass and Treble Control. 

The Concord range of auto high fidelity 
equipment includes hi-fi car stereo 
amplifier, 5 -band graphic equaliser 
and a range of speakers. 

CONCORD° 
151 

CONCORD Is distributed and serviced in Australia 
by the PHODIS GROUP OF COMPANIES. Dolby h registered bade Mork of Dolby laboratonas 

I 

'_,,,,,, .r,,;,,,_ o- 

SPECIFICATIONS 
High fidelity power: 25 watts RMS per channel into 2 ohms (18 watts into 4 ohms) both 

channels driven 20-20000 Hz at less than 0 3% I.H.D. Tape signol-to-noise ratio (Dolby 
on) 56 dB Tape frequency response -standard tope 30-15000 Hz _ 2 dB-metol tape 
30-200X0 Hz t 2 dB Tope Wow and Flutter -0 08% WRMS FM tuner sensitivity at 30 dB 
SIN -1.0 Microvolt ( 11.2 dBf) FM S r N ratio -68 dB AM tuner sensitivity -11 microvolts 

AM S r N ratio -50 dB 

For further information write to PHODIS PTY. LID. 
5 Campbell Street. ARTARMON 2064. (02) 4398900. 

CONCORD DEALERS: N.S.W. Chatswood Car Radio 419 8229/419 2288 Kent HI R, City 29 7406 Cronulia Radio 523 9884 Auto Accoustics. Kings Cross 3571810/ 357 3470 Miranda HI H. Roselands 750 7311 Paul Barden Car Radio, St. Leonards 4393318 Sprint Electronics Taren Point 5250902 D.M.E. Hi Fi Sydney 02.613189 Northern Auto Sound Newcastle 049. 613260 Galaxy Sound - Newcastle 049. 29 1712 A.C.T. Poly medio Car Stereo Phillip 062 81 1966 Radio World Fyshwick 062. 80 6550 VIC. Sound City, Melbourne (03) 67 6771. TAS. 9 Wilson Street Hi Fi Burnie 004.315633 OLD. Stereo Supplies. Brisbane (07)221 3623 Sound Centre. Brisbane (07) 2210821 S.A. Blackwood Sound Blackwood 08. 2786888 Blackwood Sound North Adelaide 08. 2674220 W.A. Alberts HI Fi, Perth, Victoria Park. Bolga, Freemantle(09) 3615422 Alpine Hi Fi, Bunbury (097) 216133 BBP-7 
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The brain. 
Hitachi puts it in charge of sensitivity, bias and EQ. 

dB 
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The ATRS "Brain" at Work 
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-Tape A 

Test flow chart 
Level at 11074-21 

+ NO 

-Tape B L ' 1 
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te1 Í -" -Tape A 

Tape B (Under flow) y 

Ves' 

--Tape C 
No 

I Rewind 

Ready for recording 

20 100 1k 10k 20k H 

ATRS 

Yes 

4 

(Automatic Tape Response System) 

The ATRS brain is a sophisticated microcomputer that's 
built into the Hitachi D-5500 Cassette Deck. Because there 
are hundreds of different tapes on the market, ATRS 
was designed to match bias and EQ settings to the 
precise characteristics of each one you use. 

Press the test button while in record and in 20 
seconds ATRS carries out six calibration functions. 
It also has three individual memories for the test ...7.............- rz: = v 

results of the three tapes you use most frequently. " " 1 ' - - -= 
The D-5500 adds to that little miracle of technology 

I. + - 
a few more Hitachi firsts. Like a full IC logic , ñ - _ _ ________ 
detachable control block that doubles as a wireless _ - - _ ---- 
Infrared remote unit. A direct drive UnitorqueT"" 

ii^ _ _ __- ' - -` - 
motor (0.028% WRMS wow and flutter). And a 
close -gap R&P three -head system. 

The Hitachi D-5500 Cassette Deck with ATRS. _ ----H, It never stops thinking about your music. J 1 J J J J J j 

HITACHI 

D5500 

Hitachi Sales Australia Pty. Ltd., 153 Keys Road, Moorabbin. Vittoria 3189 Tel: 95 8722 



Grir news 

`Super' portables 
Pioneer has forged ahead In the portable music market with 
their recently -released SK -6 and the SK -7 stereo radio cas- 
settes. 

Each has a Pioneer multi - 
mode deck system similar to 
the more expensive three -in - 
ones. Separate repeat functions 
have also been included and op- 

tional add-ons are available in 
the form of bookshelf speakers 
and ten watt per channel 
amplifiers. 

New speaker drivers 
Hot news for this month is the new range of Danish 
"Dynaudio" high performance speaker drivers just 
released here through Dynaudio (Aust) Pty Ltd in 

Melbourne. 
What with the wide range of 'super' discs and direct -cut 
recordings, not to mention the recent rash of 'digital' discs, 
the performance demands on the sound reproduction chain 
have increased, particularly with speakers. 

The Dynaudio drivers feature wide dynamic range, low harmonic 
and transient distortion and high power handling capacity. 

These new drivers have cast magnesium alloy frames and the 

cone has a shallow, curved profile designed for optimum phase and 

transient linearity. The mid -range and treble drivers use ferro -fluid in 

the magnet gap for improved performance and all drivers use 

"hexacoil wire" for the voice coil windings. 
A range of high quality loudspeaker systems has been designed 

for Australian applications. More details from Dynaudio (Aust) Pty 

Ltd at 654 Glenferrie Rd, Hawthorn Vic 3122. (03) 818-2872, 818- 
8637. 
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Protect your records 
Static build-up on a record 
can attract dust particles to 
the record surface, possibly 
contributing to surface 
damage, as well as affecting 
stylus pressure and tracking 
and introducing distortion. 

"Anti -static", lubricants can 
be effective in reducing surface 
noise due to dust particles 
attracted by static, reduce 
friction on the stylus and 
remove the other debilitating 
effects of static on discs. 

'Discprotect', an anti -static 
record preservative, was 
recently released in Australia 
through Goldring Audio. 

The product won the coveted 
Japanese Grand Prix Gold 
Award for 'stereo art' in 1978 
and the US Audio -Video HiFi 
Grand Prix Award in 1979. 

The makers claim Discprotec 
eliminates static build-up for 
100 plays or more of a disc, 
reduces record and stylus wear, 
protects discs from environ- 
mental attack and Loss of 
plasticizers and does not 
contribute to surface noise or 
increase harmonic distortion. 

Full details from Goldring 
Audio Industries, 5th floor 69 
Clarence St, Sydney 2000. 
Phone (02) 290-1455, Telex 
24905. 

ETI June 1980 - 117 



Precision Instruments 

.. the versatile 

BWD 820 
DC to 25 MHz Dual Trace 
or Differential Oscilloscope 

NEW contemporary 
design 
Precision performance 
Extended operating 
range 
Surprisingly modest 
price 

DC -25 MHz Bandwidth. 
<13nSec Rise Time. 
2mV to 20V/cm Sensitivity. 
Dual Trace or Differential Operation. 
40nSec to 5 Sec/cm Time Base Range. i 2 Hz to 40 MHz Triggering Range. 
DC Coupled X -Y -Z Operation. 
4 KV EHT. Mesh PDA CRT. 
Direct reading in -line attenuator and 
time base dials with continuously 
variable vernier controls. 
Stabilised power supplies throughout. 

BWD 
ELECTRONICS PTY. LTD. 
Miles Street, Mulgrave, Victoria. 3170 
P.O. Box 325, Springvale, 3171 

Telephone 561 2888, Telex 35115 

VIC. 
N.S.W. 
OLD 
S.A. & N.T. 
W.A. 
TAS. 

N.Z. 

Made to Measure 

: -----, 
DC-25s+Nr OS'CM.LOSCO{'k . 830 

m 

._.. 

i 

li' ` '' fy ̀ '" e 
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MANY ADDITIONAL FACILITIES 
The vernier controls of the BWD 820 have 

locking detents in the calibrated position. 
Calibration accuracy is within 3%, from 5° to 
45°C, and over a supply voltage range of 200-270V 
(or 100.135V) without additional range changing. 

Operation is simplified by automatic changeover 
from chopped to alternate operation and frame to 
frame line selection in the video mode. 

WIDE APPLICATION RANGE 
Ideal for use on audio, video or digital circuits, 

in education, servicing or industrial applications. 

BWD Electronics Pty. Ltd., Melbourne. Ph: 561 2888 
Amalgamated Wireless (A'asia) Ltd., Sydney. Ph: 888 8111 
Warburton Franki (Brisbane) Pty. Ltd., Ph: 52 7255 
Protronlcs Pty. Ltd., Adelaide. Ph: 212 3111 
Warburton Franki (Perth). Ph: 277 7000 
Associated Agencies Pty. Ltd., Hobart. Ph: 23 1843 
instrep Pty. Ltd., Hobart. Ph: 34 3194 
P.M. Rothschild & Co. Ltd., Wellington. Ph: 88 3581 
W. Arthur Fisher Ltd., Auckland. Ph: 59 5527 
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New metal tape promises purer 
music. But it depends on the tape 
deck if that promise becomes real. 

Pure iron particles explain the 
superior performance of metal tape. 
Greatly improved dynamic range, 
far higher S/N, wider frequency 
response, and radically reduced 
distortion mean purer music. 

Sansui's new SC -3330 brings 
that purer music to life. All the subtle 
nuances of recorded sound, from the 
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metallic overtones of a piccolo to the 
warm resonance of an old lute are 
breathtakingly reproduced. 

Particularly critical for smooth 
Debussy or Fleetwood Mac on metal 
is Sansui's exclusive FH head (FeAlSi 
alloy head). Advantages include 
extra -long life, ultra -high MFD 
(maximum flux density) to prevent 
high bias saturation, and a special 
hyperbolic head. Sansui developed 
that head shape to minimize the 
contour effect for a wide -range 
Pelléas or Tusk. 

Keep in mind, too, that our 
special head formulation isn't 
superficial - it's throughout the 
head, from surface to core. And 
200% more erase current means our 
erase head does a clean job indeed. 

Front -loading, two DC motors 
and feather -touch controls with full 
logic for a host of automatic 
functions are other refinements. The 
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16 LED Bar -Graph Meter makes 
recording exceptionally accurate. 
Wow & flutter: 0.04%. Frequency 
response: 20 - 18kHz (metal). 
Erasure factor: 70dB. Special 
features: too many to list. 
Performance: brilliant. 

Sansui's SC -3330: the new deck 
everyone feels passionate about! 

SANSUI 
SC -3330 

SANSUI ELECTRIC CO., LTD. 
14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan 

VANFI (AUST.) PTY. LTD. 

297, City Road, South Melbourne, Victoria 3205, 

Australia Tel: 699-5473 
283 Alfred Street, North Sydney, N.S.W. 2060, 

Australia Tel: 929-0293 
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Toshiba System 10 
micro components 
Following introduction of their top -of -the -line 15 series 
micro components early in 1979, Toshiba (Australia) P/L 
released a less sophisticated series late last year. 

Designated the System 10, the components in the series are: an 
integrated stereo amp - the SB-Al 0 - with 20 watts per channel 
output at less than 0.1% THD quoted; an FM/AM stereo tuner - 
the ST -T 10-with automatic frequency control; a stereo cassette 
deck - the PC -D10 - with metal tape facility, Dolby nr and auto 
repeat 

See the system at any Toshiba dealer's showrooms. 

Improve car 
cassette sound 
Cassettes played In the car never seem to sound quite as 
good as when played in the stereo at home. 

Road noise and the limita- 
tions of some car stereo cas- 
sette heads account for this. 

BASF are offering a new Fer- 
rochrom cassette which they 
claim compensates for these 
factors. 

The secret lies in the two dif- 
ferent oxide materials which are 
coated on the tape surface, say 
BASF. The bottom layer is a re- 
latively thick coating of fine fer- 
ric oxide which provides im- 
proved reproduction in the low 
and middle frequencies. On top 
of this is a microscopically thin 
layer of chromium dioxide 
which enhances the higher fre- 
quencies. 

Because of the "double - 
layer" construction, the casset- 
tes have a wide range of bias 
and equalisation tolerance, ac- 
cording to BASF. 

This means a recording 
made at home using the BASF 
Ferrochrom,on normal bias,70 
us equalisation position will 
provide improved sound repro- 
duction when the cassette's re- 
played in the car. The boost in 
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the upper mid -range frequency 
offsets the crop -off between 
8 kHz and 11 kHz in most car 
stereos. 

The new cassettes perform 
exceptionally well on all home 
stereo equipment, say BASF. 

For further information, con- 
tact Mr N. Price, BASF Australia 
Ltd, 55 Flemington Road, North 
Melbourne Vic 3051. (03) 329- 
9555. 

Stereo receiver 
breaks $200 barrier 
Pioneer claim to have broken the 8200 price barrier with 
their SX-408 FM/AM stereo receiver. 

First seen here as part of their popular Formula 4000 System, the 
SX-408 has now been released as a separate component to sell at a 
recommended retail price .of $199. 

Instead of adding a tuner to an existing amp, Pioneer see the 
SX-408 as a competitively -priced replacement item. An amplifier 
can be updated while obtaining a tuner with the added benefit of 
little increase in overall size. 

The receiver is rated at 16 watts RMS per channel output with total 
harmonic distortion not exceeding 0.3%. 

The simple front panel features separate bass and treble controls, 
loudness switch, tuning meter and a comprehensive function selec- 
tor. 

The SX-408 is covered by a three-year warranty and is available at 
all Pioneer outlets. 

New mid -range speaker 
The Peerless KA 20 50 mm 
domed mid -range speaker is 
designed specifically for use 
in top' class multi -way 
speaker systems. 

It has a fundamental reso- 
nance of 270 Hz which is well 
damped and results in a fre- 
quency range of 600 Hz to 
6 kHz, according to Peerless. 
The sound pressure level (SPL) 
at 1 m is 96 dB at four watts and 
maximum rated power is 100 
watts with a 12 dB/octave cros- 
sover at 600 Hz, according to 

the specs. 
The special construction of 

the mounting plate, with the 
dome placed in a cylindrical 
aperture, not only provides pro- 
tection against damage but also 
provides an acoustic lens to en- 
hance its excellent perfor- 
mance, say Peerless. 

Detailed information and 
stocks of the units are available 
from the sole Australian Agent 
G.R.D. Group Pty Ltd, 698 
Bruke Rd,Camberwell 3124 Vic. 
(03) 82-1256. 
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New New National car stereo 
has graphic equaliser and Dolby 
National Panasonic's Model CQ-7600 AM/FM car stereo 
radio tuner and cassette stereo system features a graphic 
equaliser and Dolby. 

The five -band ' graphic 
equaliser has a quoted range of 
12 dB on each frequency, Dolby 
noise reduction with selector 
switch, auto replay on cassette, 
bi-amplification and stereo and 
tape direction indicator lights. 

It is designed to operate with a 

National Panasonic solid state 
four -speaker main amplifier, 
Model CJ -3000. The recom- 
mended speakers for the sys- 

tem are, front, two Model EAB- 
903N flush mounted dual -cone 
types and, rear, two Model 
EAB-752N high -power two-way 
coaxial speakers. 

A typical set-up as mentioned 
would give results approaching 
in -home hi-fi reproduction in 
your car, say National. Recom- 
mended retail price is 5730 for 
the complete system, plus in- 
stallation charges. 
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Record Ecol in Di .Kit form 
you'll Save more than money 

DiscKit is a crafted walnut tray and 
dustcover that saves you 20% with 
the Discwasher products in the kit. 
($55 versus $69 separately) DiscKit 
includes: 1) The Discwasher System 
Record Cleaner with D3 Fluid, 2) the 
Zerostat anti -static pistol and test 
light, and 3) the SC -1 Stylus Cleaner. 

Sole Australian Agents 

areni 
DISTRIBUTORS 

Australasia Pty. Ltd. 
Telex: 93299 Phone: (09) 351 5422 

But you'll save more than money. 
You'll save your records from 
imbedded micro -dust, your ;cartridge 
stylus from abrasion and your ears 
from a lot of static. 
It's your choice, disposable records 
or Discwasher. (Walnut tray and 
dust cover are available separately as 
the Discorganizer, $15) 
Cartridge and Disc Traker (pictured) not included in Kit, ask 

your nearest dealer for details. 

Now includes free, 
DC1 pad maintenance brush. 

DISCWASHER®, INC. 
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DRUM'? 

,The natural 
satisfaction of 
full flavoured, 
imported Drum. 

It's the most 
enjoyed ready- 
rubbed cigarette 
tobacco in 
Australia. 
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You asked for it, an electronic 
audible signal for every need. 

Created by Floyd Bell Associates 
Inc. (USA), these units offer 
continuous tone, beeping and 
warble alarm modes via the 
proven reliability of solid state 
circuitry. 
Audiolarm is a rugged, compact, 
inexpensive audible alarm 
primarily designed for the volume 
OEM market. 
Nine standard models are 
available from stock, each backed 
by the fail-safe reliability of all 
Floyd Bell products. 
Operating voltage ranges are 
3-16V, 5-16V and 5-30V. 
Terminals are either colour coded 
wires, quick connect or printed 
circuit, while mounting is 
simplified to the extreme with 
permanent, self adhesive washers 
on some models. 

New Multiform Audiolarm 
backed by C&K reputation... 
consider the advantages. 

C; 
COMPONENTS 

Who could ask for anything more 
Four housing 

configurations. 

Four mounting styles. 

Three terminal systems. 

Three voltage ranges. 

Three alarm modes. 

C&K Electronics (Aust.) Pty Limited 
Office 2/6 McFarlane Street Merrylands NSW 2160 

PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404 

Agents Melb. 598 2333/Adel. 269 2544/Bris. 36 1277/Perth 458 7111 

Two body depths. 

o 

Obligation -free and 
comprehensive data is 
yours for the asking. 

What Makes Our Speaker Kits So Good? 

Perhaps its the 
years oh of 

development, 
our designs. 

testing and 

experience that go 

Each of the six kits available comes complete with two 

boxes, grills, front and rear baffles, innerbond, speaker 

components, wires, terminals and easy to follow instructions. 

eterson SPEAKER LABORATORIES Pty Ltd 

R STREET, MOORA88IN, 3189. Telephone: (03) 553 1055 

DEALER LIST: 

NORTHERN HI -Fl COBURG VIC. 
PAUL PHILIPS AUDIO CENTRE VIC. 
DICK TAYLOR'S ELSTERNWICK VIC. 
PAVLIDIS' EMPORIUM PRESTON VIC. 
FOOTSCRAY A DEER PARK COMPLEX VIC. 
DANDY SOUND DANDENONG VIC. 
CLIVE PEETERS RINGWOOD VIC. 
MT. WAVERLY AND DANDENONG VIC. 
FRANK DAY DOVETON ST NTH BALLARAT VIC. 
COLIN PROUD BENDIGO VIC. 

HI-FI HOUSE WOLLONGONG NSW. 
COL MITCHELL HI-FI HURTSVILLE NSW 
SYDNEY HI -F1 YORK ST SYDNEY NSW. 
JIM RYAN GLENELG SA 
SOUND SPECTRUM REGENT ARC CITY SA 
SPARTAN AUDIO LOWER. N.E. RD CAMPBELLTOWN SA 
SAVE RYS 510 SOUTH ROAD KARRULTA PK. 

AND ALL STORES S A. 
AUDIO SONICS MURRAY ST GAWLER SA. 
THE SOUND SHOP ULVERSTONE TAS 
LOUGHRAN'S AT WIVENHOE TAS 
OR CONTACT 103) 553 1055 FOR OTHER AREAS. 
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When the TV action's 
too good to miss, 

tape it. 
It always happens. You're going out and 

there's a great sporting programme, movie or special 
on TV. Next time, instead of hearing how good it was, 
tape it with a National VHS Video Cassette Recorder. 

Simply set the date and time on the 7 -day timer, 
select the desired station and the National NV -8610A 
VHS will do the rest automatically. 
Even recording full length movies up to 3 -hours. 

*Caution: Unauthorised recording of TV programmes and 
other materials may infringe the rights of others. 

Because time doesn't stand still... 
/ I ell a ¡onal 

ma, Instant Home Video 
L.- j I 

~ n 
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Music and acoustics 
An orchestra playing in the Sydney Opera House will sound 
quite different when playing the same piece in Adelaide's 
Festival Hall and different again when playing out of doors. 
Some influences are obvious, some subtle. John Gardner 
discusses why. 

IF YOU were to creep into the Sydney 
Opera House in the dead of night, stand 
on the podium and shout "Eureka" at 
the top of your voice, you might well end 
up in a mental institution. If you did the 
same thing at Woomera you could be 
investigated as a security hazard. 
However, before they took you away, 
you might have a chance to observe that 
the same word shouted in the two 
locations sounds entirely different in 
character. 

In the first instance there is a feeling 
of power, and the sound is prolonged 
beyond the duration of your voice. In the 
second instance the feeling is one of 
insignificance. The voice is lost: it 
appears to go nowhere, to have no 
strength - one is literally crying in the 
wilderness. 

The difference, of course, is in the 

<- 

acoustic environment: and if we go to 
another extreme and sing in the bath, 
the voice immediately becomes more 
vibrant and we wonder why we were not 
offered a recording contract years ago. 
What applies to the voice applies, to a 
greater or lesser extent, to music: so 
what significance has the acoustic 

15111231 

a/ 
`1, r1/ 

, g U 

l. 

/ / ' T, 
. , '/I / 

" 

an interpretation, 
by John Gardner 

environment for the music lover? There 
are several answers to that, depending 
on whether one is a performer, concert- 
goer or record enthusiast. 

Before we consider these we need to 
know something about the nature and 
propagation of sound waves. It is also 
important to realise from the outset that 
a sound as such does not exist - not 
until the ear has detected a change in 
air pressure and converted it into a 
series of nerve impulses to the brain. 

The result of a disturbance 
All sound is the result of disturbance: a 
thunderclap is produced by a sudden 
violent rush of air and requires 
tremendous energy, whereas the 
shimmer of a triangle is produced by a 

: 4.' 
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The PS -212A turntable (pictured) 
Is an optional extra. 
Recommended retail price $210.00. 

Never before has such a high quality 
system been so reasonably priced. 
The Casseiver by Sony. 
The Casseiver combines a front - 
loading Dolby*cassette deck, with 

twin LED displays and soft -eject 
mechanism; a built-in amplifier 

delivering 15 watts/channel RMS; 
a sensitive 4 -band AM/FM/SW1/SW2 
stereo tuner and a full -range speaker 
system with passive cone radiators. 
And with provision to add on other 
components, such as a turntable, 
the Sony CasseiverJs truly a system 
like no other. 
Recommended retail price $499. 

1 

*Dolby is a registered trademark 
of Dolby Laboratories. 
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gentle vibration. If a simple continuous 
tone (say from a tuning fork) were 
picked up by a microphone and the 
electrical output displayed on an 
oscilloscope, the trace would appear as 
in the upper section of Figure 1. 

This is really a graph of voltage 
(vertical) against time (horizontal). The 
signal produced follows a symmetrical 
path, rising to a maximum value, and so 
on. 

The distance between successive 
peaks is a wavelength, and the pitch (or 
frequency) of a note is determined by 
the number of wavelengths passing a 
given point in one second. That is, if 440 
wavelengths pass this point in one 
second, the sound has a frequency of 440 
cycles per second, usually known as 
Hertz (Hz). If the top trace of Figure 1. 

represents Middle A (440 Hz) with a 
wavelength in air of 0.75 metres, then 
the bottom trace is one octave higher, 
that is, the frequency is doubled to 880 
Hz and the wavelength reduced to 0.375 
metres. 

This representation is a convenient 
way of expressing sound in visual 
terms, and it is significant that almost 
all descriptions of sound quality or 
texture are analogies of sight and touch. 
Sound is warm, muddy, coloured, 
clinical, neutral, clean, fuzzy, plummy, 
hard, dark brown, open, cold, lush, edgy, 
ragged, spiky, and so on. This is 
probably because we cannot easily 
convey to one another what we hear 
except by reference to other experiences 
we have in common. 

Sound travels 
Wé must now consider how sound 
travels from A to B. Figure 1 showed the 
rise and fall of voltage (or air pressure) 
with time; it did not show how the sound 
wave moves from point to point through 
air. This is better demonstrated with a 
child's toy - the Slinky Spring. If one 
end is held whilst the other is moved to 
and fro, a series of ripples appears to 
move along the spring. What actually 
happens is that the individual turns of 
the spiral move to and fro about a mean 
position and give the illusion of 
continuous onward movement. This is 
an almost exact analogy of sound wave 
propagation. 

Imagine a loudspeaker cone 
vibrating, or the skin of a bass drum. In 
either case a membrane is oscillating 
about a central position and alternately 
moving out into the free air and then 
back into the body of the instrument. 
Each excursion into the air causes 
marginal compression - or a localised 
increase in pressure. Each incursion 
causes a marginal reduction of 

1 

Figure 1. The rise and fall of a voltage with time - a wave (here, a sine wave). 

pressure, known as a rarefaction. 
So the pulsating drum or loudspeaker 

is rhythmically disturbing the 
surrounding air and, as with the Slinky, 
the disturbance has a 'knock -on' effect, 
carrying the sound energy away from 
the source, although any given particle 
of air is only marginally affected. If it 
were otherwise, a performance of the 
"Ride of the Valkyries" would subject 
you to a gale -force blast and make for 
rather uncomfortable listening! 

We are now ready to discuss what 
happens in the concert hall. It is well 
known that musicians are happier and 
play better in some locations than 
others. Equally, the concert -goer has 
preferred venues for particular 
performances; but the musician and the 
listener will not necessarily agree what 
constitutes a good location. 

Musical environments 
As an extreme example of this we can 
cite an outdoor symphony concert 
which, on a beautiful day in a 
picturesque spot, may seem superb to 

the listener. In fact he will hear a very 
unbalanced sound, but his judgement 
will be impaired by the visual stimuli. 
The musician will be less enamoured of 
the location: he will find it hard to judge 
his touch and his loudness, and he will 
have difficulty playing in unison with 
his colleagues. To assist the musicians 
in these circumstances, the bandstand 
or concert platform is composed of hard 
rostra and there is usually a shell of 
some sort behind and to the sides of the 
players so that some of their sound is 
reflected back and they can hear what 
they are playing. 

What a musician'requires, therefore, 
is an environment that gives something 
back: if he is playing in an 
unsympathetic hall he might just as 
well be outside. 

The difference between a good hall 
and a poor one is not very great: but that 
small difference depends on subtle and 
elusive factors that are not easy to 
define. There are known formulae to 
determine how 'live' or 'dead' a room 
will sound, and the strength of various 
reflections can be ,predicted. What is 

to page 131. 

The Slinky Coil, or Tumblebug, can illustrate how sound waves travel, as discussed here. 
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HITACHI 

Hitachi's ATRS* and R&P head 
This built-in microcomputer 
and combination head are the D -5500M 
Cassette Deck's little miracles. 

Hitachi's D -5500M is without a doubt the most advanced 
cassette deck available. It features a sophisticated 
microcomputer that makes sure you get the best possible performance 
with any type of tape. Just load the D -5500M with the tape of your choice, 
press the TEST button, 
and 20 seconds later Before 

the deck is precisely 
calibrated to give you 
unsurpassed sound quality. 
Our revolutionary R & P 

combination record and 
playback head provides 
the excéptional 
reproduction accuracy 

dB 

After 

- -Tape A 

-Tape B 

C 

l _ 1 --Tape A I-1 TapeB 

rTaPe 
c 
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Before/After comparison of AIRS brain at work 

Graphic Illustrations are reconstructed from Hitachi Toyokawa audio laboratory data. 

Conventional 
single head sytem 

Hitachi 2an-1 
Independent e&f 
head system 

to make this system possible. Of course, you also get the super sound benefits 
of the high-performance metal tapes. The microcomputer even 
has a memory so you can store the calibration data for three of the tapes you 
use most. The data can then be recalled at any time by a simple push of a button. 

Other little technological miracles that make the D -5500M the 
cassette deck leader are a logic transport control unit that can be removed 
from the deck's panel to function as a wireless remote control, 
and a Hitachi Unitorque direct drive capstan motor that keeps wow and flutter 
below 0.028% (WRMS). 

Automatic Tape Response System 

Professional sound through sound engineering 

D5500M 
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Dolby is a trademark of Dolby Laboratoflet. 

Hitachi Sales Australia Pty. Ltd., 
153 Keys Road, Moorabbin, Victoria 3189 Tel: 95 8722 
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JUST WRAP"WIRE WRAPPMG 
TOOL 

WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 

JW-1-B BLUE WIRE 
JW -1 -W WHITE WIRE 
JW-1-Y YELLOW WIRE 
JW-1-R RED WIRE 

JUST WRAP REPLACEmEnT ROILS 
R-JW-B BLUE WIRE 50 ft. Roll 
R-JW-W WHITE WIRE 50 ft. Roll 
R-JW-Y YELLOW WIRE 50 ft. Roll 
R-JW-R RED WIRE 50 ft. Roll 

URWRAP TOOL FOR JUST WRAP 
JUW-1 

1 UNWRAPPING TOOL 

JUST WRAP HIT 

JWK-6 
1 JUST WRAP KIT 

"HOBBY" WIRE WRAPPIRG 
TOOL BATTERY POWERED 

BW-26301 FOR AWG 26-30 
Use "C" size NICAD Batteries, not included. Bits 
not included. 

BT -30 BIT FOR AWG 30 
BT -2628 BIT FOR AWG 26.28 

HOBBY WRAP TOOLS 

WSU-30 REGULAR WRAP 
WSU -30M MODIFIED WRAP 

11111 ROW. CORP. NEW 
Cutters have a new patented . 

shearing action 

Very thin profile 
Low operator fatigue 

-. Low cost 
e Long life 

.sc 

TRICOLOR DISPERSER 
WD-30-TRI TRI-COLOR DISPENSER 

R-30-TRI I REPLACEMENT ROLLS 

WIRE DISPERSER 
WD -30-B BLUE WIRE 
WO -30-Y YELLOW WIRE 
WD -30-W WHITE WIRE 
WD -30-R RED WIRE 

DISPERSER REPLACEMERT ROLLS 
R -30B-0050 30-AWG BLUE 50 FT. ROLL 
R -30Y-0050 30-AWG YELLOW50FT.ROLL 
R30W-0050 30-AWG WHITE 50 FT. ROLL 
R -30R-0050 30-AWG RED 50 FT. ROLL 

HOOK-UP WIRE 

HK -18 18 AWG 25 FT SOLID CONDUCTOR 
HK -20 20 AWG 25 FT SOLID CONDUCTOR 
HK -22 22 AWG 50 FT SOLID CONDUCTOR 
HK -24 24 AWG 50 FT SOLID CONDUCTOR 
HK -26 26 AWG 50 FT SOLID CONDUCTOR 
SHK-18 18 AWG 25 FT STRANDED CONDUCTOR 
SHK2020 AWG 25 FT STRANDED CONDUCTOR 

SFIK-2222 AWG 50 FT STRANDED CONDUCTOR 

SHK-2424 AWG 50 FT STRANDED CONDUCTOR 
SHK-2626 AWG 50 FT. STRANDED CONDUCTOR 
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CM -300 

PRBI DIGITAL LOGIC PROBE 

DC lo> so MHZ Automatic th,.hola 
to Nee, pulse.pone remelting 
ISO K e impedance Compatible with ell logic 
Aulomellt DDI.e elrelcMny Iamllle 41S VDC 

to so Mec. Rng ..nata to 16 -?s vUC 

Aolanellc r I 

with optional PA-: adapter 
ng memory Supply D.V.P. to g VUC 

Open 11reu11 detection No aritbhel no eallbr.11on 

PRB-1 DIGITAL LOGIC PROBE J 
PROTOTYPE BOARD CRI-100 

TERMINALS: 1.020 TEST POINTS. 188 separate 5 
point terminals. plus 2 horizontal bus lines of 40 com- 
mon test points each. 

SIZE: 6'/g" Wide, 5' Long. 

CM -1001 MODULAR PROTOTYPE BOARD 
I 

PROTOTYPE BOARD Oh 200 
TERMINALS' 630 TEST POINTS. 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE: 6' Wide, 3'/:- Long. 

CM -200 MODULAR PROTOTYPE BOARD 

PROTOTYPE BOARD CAI-300,CM400 
CM -300 and CM -400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie -points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW-50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
(UL in. wide). 

CM -300 MODULAR PROTOTYPE BOARD 

CM -400 MODULAR PROTOTYPE BOARD 

MODULAR BUS STRIP 
CM -500 is a bus strip to be used in conjunction with 
CM -300 and CM -400 for distribution of power and 
common signed lines. Two separate rows of common 
terminals, grouped into Clusters of live. All contact 
sockets are on a .100 in. square grid. 

CM -500 1 MODULAR BUS STRIP I 

01P IC IRSERTIOR TOOLS 
WITH Pin STRAIGHTRER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

INS -1416 14-16 PIN 
DIP/IC INSERTER 

SIRAIGMIEN PINS RELEASE PICK UP INSERT MOS, CMOS -SAFE 
GROUND STRAP NOT INCLUDED 

MOS-1416 14-16 PIN MOS 
CMOS SAFE INSERTER 

MOS 2428 24-28 PIN MOS 
CMOS SAFE INSERTER 

36-40 Pin CMOS-SAFE .4 I C IRSERTIOn TOOL _4{ 

Sro 

Aligns bent out pins. Includes terminal lug for at- 
tachment of ground strap. 

GROUND STRAP NOT INCLUDED 

MOS-40 36-40 PIN CMOS SAFE 
INSERTION TOOL 

DIP IC EXTRACTOR TOOL 

Extracts all LSI, MSI and SSI devices of from 8 to 
24 pins. 

I EX -1 1 EXTRACTOR TOOL 

24-40 CMOS-SAFE EXTRACTOR TOOL 

Removes 24-40 pin IC's, .600' centers. C-MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

r EX -2 I CMOS SAFE EXTRACTOR TOOL 

' AMPEC ENGINEERING CO. PTY. LTD. 1 Wellington Street. Rozelle. 2039 Tel (02)818-1166 Available from: NSW David Reid Electronics, 29-6601. Radio Despatch Service, 211-0191. Electronics (Distributors). 636-6052 Martin De Launay. 29-5834 Applied Technology. 487-2711 Vic. Radio Parts, 329-7888. Stewart Electronics. 534-3733. Arlin Instruments. 569-6984 Ellistronics, 602-3282 S. Aust. Protronics, 212.3111 W. Aust. Reserve Electronics, 328-3116. Old. Wilber Sales, 391-5136. - 
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less easy to predict is whether in 
practice a hall will be acoustically 
satisfactory, despite any amount of 
theoretical calculation. 

The BBC has tried to overcome this by 
making models of proposed new studios 
in order to investigate their acoustic 
properties. One of the problems with a 
model is that if it is scaled down by, say, 
a factor of ten, then the music must be 
scaled up by a factor of ten in order to 
maintain the relationship between 
room demensions and the sound 
wavelengths. 

Wavelengths 
We mentioned wavelengths earlier and 
it is worth examining them further 
because they have a direct bearing on 
the reflection and absorption of sound at 
various frequencies. Compared with 
radio and light waves, the dimensions of 
sound waves are large, especially at low 
frequencies. For example, a 50 Hz note 
has a wavelength of 3.4 metres, for 1000 
Hz it is 0.3 metres, and for 10 000 Hz it 
is 0.03 metres. 

This means that obstacles such as 
pillars, seats, people, drapes, panelling 
and even small rooms are of comparable 
dimensions with some instrumental 
sounds. Where an obstruction is large 
compared with the wavelength of a 
sound, that sound tends to be reflected, 
particularly from hard surfaces. A soft 
surface tends to absorb part of the 
energy from the wave and so weaken 
the reflection. 

When an obstruction is small in 
comparison with a sound wavelength, 
the sound will go around it as though 
there was nothing in the way. It can be 
seen, then, that to modify the acoustic 
character of a studio or hall, low 
frequencies require large structures, 
whereas the higher frequencies can be 
treated selectively with various types of 
absorbent material. 

The most efficient way of absorbing 
sound is to release it unobstructed into 
the fresh air. But, as we have seen, fresh 
air does not make a good playing 
environment, so we have to create an 
artificial acoustic that is neither too like 
a cavern, nor too like the great outdoors. 

Of course, some halls exist that are 
naturally suited to the playing of live 
music, such as the Sofiensal, Vienna, or 
St John's, Smith Square in London. 
Others are specifically treated to make 
them so. 

If an echoey room is filled with a 
sufficient quantity of the right type of 
sound absorbing material it becomes 
`dead' with a total absorption and 
therefore no reflection. This is the 
anechoic chamber, or dead room, used in 
the development and testing of 
microphones and loudspeakers. It is 

uncanny and unnatural in a dead room 
and the heart seems to beat with 
sinister power. It is like being in the 
world of Poe. 

It is apparent that by absorbing the 
right amount of sound at the right 
frequencies, by controlling reflections 
so that the orchestral sound is full, but 
not confused by multiple echoes, a 
satisfactory acoustic can be created. In 
order to fix accurately the source of a 
sound, the ear must hear the direct 
sound fractionally before the first 
reflection, so the dimensions of the hall 
and the seating arrangements are also 
critical. 

Hall's effects 
One indication of the suitability of a 
hall for music is its reverberation time. 
If a steady tone is sounded in a room 
until a sound field of constant intensity 
is created, and then the tone is abruptly 
stopped, it is possible to measure the 
decay of sound. Reverberation Time 
(RD is the time it takes for the sound 
intensity to fall to one millionth of its 
steady value. (To the sound engineer 
this is a drop of 60 dB). 

Good acoustics are not made by 
slavishly following mathematical 
formulae, but there is a body of evidence 
that suggests that the RT should rise in 
approximate proportion to the volume 
of the hall. Choral and large scale 
orchestral works require longer RT 
than small ensembles. Speech requires 
as little as 0.3 or 0.4 seconds. 

Before it was treated, the Albert Hall 
in London was a particularly difficult 
environment. The vast surface area of 
the dome, the many arches, alcoves, and 
the numerous pillars all served to 
disperse the sound so that such 
reflections as there were had a long time 
delay. Apart from making playing 
difficult, a long time delay destroys 
musical clarity for the listener. 
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Another fault of the Ailed Hall, but 
common to many others, was that the 
sound quality varied from one part of 
the hall to another. In one place the 
sound would be ill-defined and ragged: 
elsewhere the musical texture would 
have the listener wondering what 
everyone was complaining about. 

The large saucer -shaped reflective 
panels, which were suspended in the 
dome area some time ago, have 
considerably improved the acoustics of 
the hall. However, in our opinion, it 
remains better suited, visually and 
acoustically, to the LSO playing the 
"1812 Overture" or Beethoven's "Ninth 
Symphony" than to the chamber sound 
of Neville Marriner and the Academy. 
Of Queen Elizabeth Hall one might say 
the opposite. 

Naturally a conductor is more 
sensitive than most to the ambience of a 
hall. If he is worried by late echoes, or by 
the deadness of the acoustic, he will be 
unsettled and his confidence will be 
affected. This feeling will be 
communicated to the orchestra and add 
to their own difficulties. In such 
circumstances an inspired performance 
is not to be expected. 

Recording the sounds 
The ear and the brain together form a 
complex computer capable of analysing, 
interpreting, and rejecting stimuli they 
receive. They can create an image 
which is more accurate than seems 
theoretically possible from the 
information presented. The brain sifts 
incoming nervous impulses from the 
two ears and deduces the end product. 
No one is quite certain how this 
happens. 

What we do know is that neither 
microphones nor any of the recording 
equipment has a satisfactory electronic 
replica of this faculty to discriminate. 
No matter how many recording 
microphones are used - and frequently 
there are too many - they cannot 
analyse, they cannot reject confusing 
reflections: they are designed to respond 
accurately to all changes in air 
pressure. Whether that change of 
pressure is due to an incident sound 
wave, its umpteenth reflection, or to the 
conductor tapping his foot, the 
microphone will respond to it and it will 
be recorded. 

Once recorded, most of the 'clues' that 
the ear used to make its accurate 
deductions are so scrambled on the tape 
that they cannot satisfactorily be 
recovered. 

The best we can do is to produce a 
spatial effect so that we can mentally 
position the orchestra (stereo): or we 
can, by ecording some of the sound 
reflections, make a crude attempt at 
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The rewards for 2 hours of your 
time: a feeling of accomplishment, 
beautiful speakers and YOU SAVE 
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Photograph shows 
speakers'wlthout 
front grilles. 

PhYMEWSIT 

SAVE $100* 
or !!- 

Specifications 
Speaker Enclosure: 
Dimensions in cm: 
Frequency Response: 
Impedance: 
Power Rating: 
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By assembling these speakers 
yourself you'll own far better speakers 

than you could have otherwise afforded 
(you save high labour costs) and you end 
up with a superb system that will delight 

you and your family. 

Each of the three Playmaster speaker kits were acoustically 
designed by Neville Williams (MIREE), Editor -in -chief of 
Electronics Australia magazine. They are precision man- 
ufactured by Dick Smith so that everything just about 'falls 
into place'. The four side panels are pre -joined to the vinyl 
cladding - they simply wrap around the front baffle board. 
Even if you've never built anything before, you can make a 
pair of these magnificent speakers in about 2 hours 
construction time. 
The 6 page, profusely illustrated instruction brochure 
explains everything in a simple, step-by-step manner. 
Even a child can do it 
Based on the price of the 3O0mm system in ready built form. 

200mm ' 
26 litre, infinite baffle 
53.5(h)x32(w)x22.6(d) 
45Hz - 20kHz 
8 ohms 
40 watts music 

Total System s1595° 

250mm 
53 litre, infinite baffle 
62(h)x39.3(w)x29.3(d) 
35Hz 20kHz 
8 ohms 
60 watts music 
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300mm 
75 litre, infinite baffle 
71.7(h)x47.5(w)x29.3(d) 
28Hz - 20kHz 
8 ohms 
80 watts music 

S24800 S298°° 
Sent anywhere in Australia for only 56.00 per pair freight. 

DICK SMITH ELECTRONICS 
NSW 125 Tel Street SYDNEY Ph 290 3377 we 399 Lon.d.l. Sheet. MELBOURNE. Ph 67 9934 

1 

147 Hume Hinton,. CHOLIORA. Ph 647 9922 656 60640 Read RICHMOND. Ph 429 1614 
162 Parent Hr9hwry. GORE HILL. Ph 439 5311 OLD166 L.q.n Ro.d, BURANOA Ph 391 6233 
30 Grose Street. PARRAMATTA Ph 693 1133 942 6rmp,e Ro.d. CHER MSIDE Ph 59 6970 
613 Print. H4ghwn,BLANEHURST lOpenino se On ACT 96 61.astone Street rYSHWICR. Ph 90 4944 
263 Rein Street. WOLLONGONG Ph 71 3100 SA 60 Wnght Street. ADELAIDE. Ph 212 1962 

WA 414 ~urn Street PERTH Ph 328 6944 
MAIL ORDER CENTRE: PO Box 321, NORTH RODE NSW 2113. Ph 860 3200. PACK 6 POST EXTRA- 

welcome here 
SHOPS OPEN SAM to 5.30PM 
(Seto.der. 9.m till 12 noon) 
BRISBANE: H.31 hour earlier. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY O 
RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 
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reproducing the concert hall ambience. 
The latter is variously known as 
surround sound, quadraphony, and 
ambiophony, and it is by his 
enthusiastic pursuit of the necessary 
associated hardware that the fool is 
readily parted from his money! 

External influences 
However, even if the balance engineer 
has the good fortune to be working 
under ideal acoustic conditions, it is 
unlikely that the location will also be 
entirely soundproof. This is particularly 
true of the many halls in and around 
central London. 

One hazard is heavy traffic, which 
produces a steady pulsating murmur 
that can occasionally break through to 
the microphones. Worse by far is the 
structure -borne vibration generated by 
Underground trains. This deep - 
throated rumble is a constant menace to 
recording engineers throughout the 
Metropolis: it marches through 
countless yards of recording tape like a 
fifth column of frustrated music critics. 

Obviously the engineer would 
frequently prefer to use a custom built 
studio, acoustically tailored to his needs 
and also isolated from air and structure - 
borne noise. He then has more control 
over the quality of the end product and 
possibly has more technical facilities 
available. 

Technical compromises 
The trouble is that few recording or 
broadcasting organisations can afford 
to build a particular type of studio to 
meet each type of demand. As a result 
they tend to build general purpose 
studios having a rather low 
reverberation time. The theory is that 
reverberation can be added artificially 
if required (by the use of reverberation 
plates and springs, or echo rooms) but 

Of course, there are those who take the "wall 
of sound" approach, in which case venue 
acoustics matter nought I. . . Ed.1. 
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that it cannot be taken away. 
Many studios are, therefore, too dead 

for music to be played and recorded 
naturally and, as we have seen, this 
deadness causes problems for the 
players. So, although the balance 
engineer may get a better sound and 
feel more in command of the situation, 
the quality of the performance may 
suffer. 

Light music and pop are exceptions to 
the argument and, because of the 
specialist techniques required, these 
are almost invariably recorded in a 
studio. Reverberation is added 
artificially and selectively to the 
different instruments. Often several 
reverberation plates will be used, set to 
different times, so that the delay, say on 
a vocal, will not be the same as that on 
the strings. 

Á - 

There are endless permutations of the 
facilities and, by using a multiple 
microphone array, nature is defeated 
and a type of sound is created on tape 
which would be impossible in the 
concert hall. 

These techniques are a commendable 
extension of the recording art when 
confined to the right repertoire. 
Unfortunately, many a classical record 
producer allows himself to be 
hypnotised by the electronic gadgetry: 
he will exaggerate reality and highlight 
an instrument that would normally be 
heard only as part of an ensemble, thus 
distorting the composer's intention. 

However, because many record 
enthusiasts prefer to demonstrate their 
hi-fi equipment than listen to music, 
such producers tend to enjoy a degree of 
success out of proportion to their taste! 
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No other "instrument" is more difficult to record or reproduce than the 
human voice. Each voice is the expression of a person's individuality, and 

conveys feelings and moods in an infinite variety of audible characteristics. 
AKG, who have specialised in the solution of difficult acoustical problems for many 

years, have released these new microphones which met the stringent requirements of 
modern day professional musicians and vocalists. The D300 Series incorporates various 

built-in protective features, because, as accidents do happen (and usually at the wrong time), 
microphones must be robust to guarantee continuing operation at a studio quality sound. 

Die-cast housing Acoustic foam and fitted fabric Excellent suppression 
"pop" windscreen. of handling noise. 

Stainless steel wire mesh 
Shockproof internal grille to protect transducer. outer grille. 

Canberra Melbourne Launceston Hobart 
80 5915 560 4533 44 5155 72 4366 

Adelaide Perth Townsville Brisbane 
272 2366 271 0888 79 6155 44 1631 

Amalgamated Wireless (Australasia) 
Limited Ashtield Division 
554 Parramatta Road, 
Ashtield NSW 2131 
Telegrams "Expanse" Sydney 
Telephone (02) 797 5757 
Telex as 24530 
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CEITEX MEMORY CHASER The total, modular, chaser effects system 
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This amazing new unit is an 8 channel chaser - with 8 Functions! Designed in a 

panel or rack mounting case, the Memory Chaser will chase, ripple, pulse, flip-flop, 
audio chase or just flash up to 20 amps total load. Functions include forward or 
reverse, audio increment, auto program change for "hands off operation", preview 

control for "off load" function viewing, and much much more. The Memory Chaser 

may be linked with any number of 8 channel, 20 amp slave units, allowing expansion 
where required. Power connection is into a terminal strip for the load, and through a 

single lead for the memory control. Lantern connection is direct into two terminal 
strips. Access to all connector strips and fuses is through a removable rear section, 
with all cable entries through knockouts on the rear of the unit. All things considered, 
there is very little that this amazing chaser won't do - ask about it NOW at any 

Barran Lighting agent. 

REMOTE LIGHTING Lighting Control for BANDS, DISCOS, CLUBS etc. 

CONTROL SYSTEM 
BY ACCESS ELECTRONICS 
The reaction to the ACCESS ELECTRONICS Remote Swithcboard has left us breathless - not 

surprising when you consider what this wonderful innovation is capable of! It's a remote 

control switching system for up to 24,000 watts of lighting - 12 channels, each rated at 2000 

watts per channel - and featuring zero switching for virtually no interference with audio 

equipment! The control desk features 4 PRESETS, each of 12 switches with LED Indicators. 

Just select several scenes ahead, and switch in each preset where required. Or instant flash 

through the flash buttons -a built-in programmable sequencing chaser - flash buttons on 

the preset masters - and all in a neat, light, easy to use remote desk. A single 16 -core 

multicore with multiway connectors connects the desk to the switching rack - no separate 

power supply is needed for the desk. The on-stage rack has 12 outlets, and a switch for each 

outlet, to allow quick load -testing or focusing on stage. Power requirement for the rack is 

usually 3 -phase, 30 amps per phase, which is considered the industry standard. This system 

even switches inductive loads - things like strobes, chasers, hotspots, mirror balls - the 

applications are endless! 

.NSW 
FROM ROCK 
INDUSTRIES 

CO LO U R W H E E LS These hard -to -get continual colour change 

wheels are now available to suit Strand PATT 23 Spotlights and all Rock Industries 
hotspots and rainlights. 

BAR NDOORS Now achieve control over PAR 56 and PAR 64 beams - add a Barnduor! These 4 -door shutters offer square edge control over fixed PAR 

beams, making the PAR 56 and PAR 64 spots into very versatile units. The Rock 

Industries Barndoor is a fraction of the cost of similar imported units. 
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POLE FOCUS LANTERN SYSTEM 
Now on all Rock Industries 
PAR 56, PAR 64 and Rockbeam Spots 
Imagine standing on stage and focusing a lighting rig 3 metres above your head - 
whhout hanging from ropes or balancing on ladders! All new Rock Industries PAR 

56, PAR 64 and Rockbeam Lanterns feature a special pole hook on their under -side, 

and locking washers on the side locking trinuts. A spring assembly holds tension on 

the swivelling bolt - allowing the spot to be firmly fixed, but manoeuvreable! Using 

the Rock Industries telescopic pole focus pole, each spot can be moved up or down, 
left or right - from ground level! Truly a remote positioning system - and it saves 

time! A conversion kit is available to quickly convert any existing PAR 56, PAR 64 or 

Rockbeam to pole focus. Another product improvement by Rock Industries. 

We have published Australia's first entertainment lighting newsletter - 
OFFER! 

LIGHTLINES. For your FREE 12 months subscription send your name, 
address and occupation to Barratt Lighting. 

SYDNEY: Ceitex 2/33 College St, Gladesville (02) 896-2900 

WOLLONGONG: Trilogy Electronics 40 Princes Hwy, Fairy Meadow 

(042) 83-1219 
NEWCASTLE: Your Move Lighting 37a Beaumont St, Hamilton (043) 69-3560 

BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd, Albion (07) 262-4622 

BRISBANE: Mothers Lightworks 624 Brunswick St, New Farm (07) 358-2210 

GOLD COAST: Rave Audio Visual 2388 Gold Coast Hwy, Mermaid Beach 

(075)38-3331 
MELBOURNE: Clearlight Shows 17 Alex Ave, Moorabbin (03) 553-1446 

MELBOURNE: Lighting Corporation 131 Brighton St, Richmond 

(03) 429-5122 

ADELAIDE: Hiwatt Lighting 37 Angus St, Nth Adelaide 5006 (08) 212-2033 

ADELAIDE: Optical Acoustics 22 Finnis St, Nth Adelaide 5006 (08) 267-2049 

ACT: Topstage Productions 12/4 Ipswich St, Fyshwick ACT 2609 

(082) 80-6940 

PERTH: Kosmic Sound 1074 Albany Hwy, Bentley (09) 361-8981 

HOBART: Good Oil Sound 310 Liverpool St, Hobart (002) 23-5151 

Also available Australia -wide at Strand Rank Electronic outlets. 

DISTRIBUTED 
NATIONALLY BY BARRATT LIGHTING LTD CHIPPENDALE NS140 

MYRTLE 

WET, 2008. 
PHONE 

ELEX02) AA25298 
699-7963. 
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KenwOodKA-701 
high speed, dc integrated amp 
Does a 400 kHz bandwidth matter? Louis Challis says,"... 
this amplifier neither adds nor subtracts from (the prog- 
ramme) content, which is obviously what the designers 
intended." 

THE KENWOOD CORPORATION has 
had a reputation over the last few years 
of producing top -line amplifiers with 
the design emphasis being placed on dc - 
coupled circuitry having extended high 
frequency response and faster than 
normal rise time. 

There are many people who argue 
that the extent to which an amplifier's 
frequency response is increased is of 
little interest if that response is outside 
the normal 20 Hz - 20 kHz bandwidth, 
conventionally accepted as being the 
limits for normal human hearing. 

It is interesting that the antagonists 
and protagonists in this argument do 
not appear to be drawing closer together 
and the more strongly the antagonists 
argue, the greater the number of manu- 
facturers who join the ranks of those 
offering high speed, fast rise time 
amplifiers. Kenwood were amongst the 
first in the field and the KA-701 is 
currently their top -of -the -line consumer 
model. Frankly, I. for one used to 
consider myself well entrenched in the 
ranks of the antagonists, although it has 
always been clear to me that there 
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were some merits in the protagonists' 
theories. 

Some four yekrs ago, or thereabouts, 
the work of Professor Matti Otala be- 
came well known through his writings in 

I9 Mr w, 500.e 100-..../0. 
r r I r "T 

.1- 
i -LJ..,,__. 

t 

.20 

Date: 15.11.1979 

10 

e0 

I 

1 Íi 
100 700 t00 i000 7000 5000 10109 

11t11;) 

n_.n ..n 

n n- ' ` 1 - r ' 

the journal of the A.E.S. Otala's efforts 
were devoted essentially to highlighting 
the dangers of transient intermodulation 
distortion (TIM). What Otala found was 
that even though the high frequency 
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signal degradation occurs at ultrasonic 
frequencies, the intermodulation pro- 
ducts spread through the audible 
frequency band and result in com- 
ponents which you can readily hear. 

Otala showed that TIM is controlled 
primarily by slew rate limits rather than 
amplitude limits. The greater the 
frequency bandwidth of the amplifier, 
the faster the slew rate - although the 
two are not necessarily directly related. 
Two amplifiers can have the same band- 
width but may well have significantly 
different slew rates. 

Otala showed convincingly that am- 
plifiers with faster slew rates generally 
produce less TIM. Kenwood was one of 
the manufacturers who were obviously 
convinced by these theories and pro- 
ceed to design their new amplifiers on 
that basis. 

Features 
The KA-701 is an attractive amplifier. 
The normal version features a brushed - 
satin aluminium front escutcheon with 
walnut -veneered side panels, but a rack 
mounting version with optional carrying 
and lifting handles is also available. 

The frontal layout is arranged with 
two horizontal rows of controls on both 
sides with a centrally located, unusually 
large, calibrated stepped attenuator. The 
controls on the left hand side of the 
amplifier are a speaker control for A 

and B and off; a toggle switch for power 
on/off; a tip -ring -and -sleeve headphone 
socket; bass and treble controls offering 
+ 10dB of adjustment with turnover 
frequencies for the bass of 200 Hz, 400 
Hz and defeat; and turnover frequencies 
for the treble of 3 kHz, 6 kHz and defeat. 
The volume control is directly cali- 
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brated in dB intervals with 4 dB steps 
from 70 to 46, 3 dB steps from 46 to 
22, 2 dB steps from 22 to 10 and 1 dB 
steps from 10 to 0 attenuation. The 
controls on the right hand side of the 
escutcheon are -20 dB attenuator; an 
8 kHz low-pass filter; a dc or ac amplifier 
coupling switch: providing dc to 400 
kHz or 18 Hz to 400 kHz bandwidth 
respectively; an input selector for 
auxiliary, tuner, phono 1 and phono 2 
and a balance control; a loudness con- 
trol offering three levels of low fre- 
quency bass equalisation at 50 Hz; a 
mode switch for stereo, mono and 
reverse; and a tape control switch 
offering source, recorder A to B, B 

mono, tape recorder A play source 
and tape recorder B play. 

The rear of the amplifier features 
normal coaxial inputs for the two 
record players, two tape recorders, 
auxiliary and tuner; effective spring 
loaded terminals for two speaker 
systems; and two fuses for the speaker 
systems. 

The inside of the amplifier is more 
exciting than the back for it features a 
large heatsink assembly in the centre, 
flanked by two separate power supplies 
at the rear, and a large, well -screened 
power transformer and preamplifiers. 
These are separated from the main 
amplifier with interconnection by 
means of ribbon cable to provide a neat, 
practical interconnection. The heatsink 
is significantly different from those used 
by other manufacturers to be worthy of 
comment for the stated 80 watts per 
channel rating is obviously directly 
dependent upon the dissipation rating 
of this heatsink. This is much more 
efficient than it looks, for it most 
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certainly does the job. 

Objectively 
The objective testing of the amplifier 
showed it exhibited wide frequency res- 
ponse both in ac and dc mode, with the 
latter being a 'true dc response' whose 
implications the average audiophile 
would need to consider before risking 
blowing up his speakers. 

The sensitivities of the auxiliary, 
tuner and tape inputs are all round the 
19-22 millivolt level while the phono in- 
put has a 330 microvolt input for 1 watt 
into eight ohms and a 256 millivolt 
overload point, which is excellent and 
very conservative. 

The distortion characteristics of the 
amplifier at the 80 watt level are ex- 
tremely conservative, being less than 
0.012% at 100 Hz, 1 kHz and 6.3 kHz, 
dropping to less than 0.003% at 1 kHz 
and 6.3 kHz with 1 watt into eight 
ohms. The measured TIM is less than 
0.14% which is excellent but not the 
best performance we have seen, whilst 
the noise and hum levels are -85 dB(A) 
from the auxiliary input and -79 dB(A) 
from the photo input, both of which 
are particularly good. 

The overload recovery of the ampli- 
fier is exemplary as is the channel cross- 
talk performance owing to the unit 
having two separate power supplies. The 
frequency response, in particular, offers 
one of the smoothest responses we have 
yet seen. In the range 10 Hz to 20 kHz 
the frequency response is essentially as 
flat as you could ask. 

Subjectively 
The subjective performance of the 
amplifier was equally pleasing. We 
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The Audítéc PA.Amplifler Range 
-Australian designed, Australian manufactured 

K104, K105 
Free standing 120 . 

watt amplifiers with 
either 2 or 4 input 
channels. 

1009, 1027, 2009 
Rack mounting 120 and 250 
watt amplifiers with optional 
preamplifiers and VU meters. 

1 

i 
2033, 1034 
Rack mounting 2 x 
100 watt and 200 watt 
studio monitoring 
amplifiers. Where 
reference amplifier 
quality is required. 

A -SERIES 
For mounting into a case or 
cabinet. In 2 x 60 watt, 120 
watt, 250 watt, 2 x 120 watt. 

There are three reasons why you should install an Auditec instead of an 
imported amplifier: QUALITY, RELIABILITY and PRICE. 

AUDITEC MAJOR STOCKISTS. VIC: ZEPHYR PRODUCTS, 70 Batesford Road, Chadstone, 3148. Phone (03) 
568-2922. OLD: DELSOUND PTY. LTD., 1 Wickham Terrace, Brisbane, 4000. Phone (07) 229-6155. SA: NEIL 
MULLER PTY. LTD., 8 Arthur Street, Unley, 5061. Phone (08)272-8011. WA: WILLIS ELECTRONICS. 993 Hay Street, 
Perth, 6000. Phone (092) 321-7609. ACT: MUSIOUE BOUTIQUE, 29-31 Colbee Court, Phillip, 2606. Phone (062) 
81-5255. NT: DARWIN COMMUNICATIONS SYSTEMS, 2420 Scnven Street, Casuarina, 5792. Phone (089)85-3184. 
FARMER 8 DAVIES ELECTRONICS, Weber Sales Bld., Fogarty Street, Alice Springs, 5750. Phone (01 t) 52-2967. 
TAS: UNITED AUDIO, 37 Elizabeth Street, Hobart, 7000. Phone (002) 34-4412. 
OTHER AGENTS. NSW: RAY WALSH SOUND SYSTEMS, 448 Swift Street, Albury, 2640. Phone (060) 21-1502. 
PRESIDENT SOUND, 41 Old Prospect Road, Wentworthville, 2145. Phone (02) 631-6689. W.M.R. ELECTRONICS, 
"Werra -Willa", Belmont Road, Glenlield, 2167. Phone (02) 605-1203. DAWES SOUND SYSTEMS, 7 Mitchell's Pass, 
Blaxland, 2774. Phone (047) 39-4421. D.R. HI-FI 8 ELECTRONICS, 657 Pittwater Road, Dee Why, 2099. Phone (02) 
982-7500. LANDERS MUSIC CENTRE PTY. LTD., 302 Summer Street, Orange, 2800. Phone (063)82-6515. TRILOGY 
WHOLESALE ELECTRONICS. 40 Princes Highway, Fairy Meadow, 2519. Phone (042) 83-1219. R. ARCHER 8 SON, 
314A Pitt Street, Sydney, 2000. Phone (02)61-3533. OLD: BUNDABERG HI-FI, 244 George Street, Bundaberg, 4670. 
Phone (071) 71-3176. KELLER ELECTRONICS, 94 Ellena Street, Maryborough, 4650. Phone (071) 21-4559. 

For full details of these amplifiers 
phone, write or call at ... 

AUDITEC 
AUSTRALIA PTY. LTD. 
10 Waitara Avenue, Waitara, NSW 2077 
(Adjacent to Pacific Highway) 
Phone (02) 48-4116 

tramP 
a division of RANK ELECTRONICS PTV LIMITED 

for the HIRE or SALE 
of LIGHTING for 
ENTERTAINMENT 
RANK 
ELECTRONICS 
PTY LIMITED 

12 Barcoo Street, East Roseville Sydney 2069. Telephone: 406 6176 
60 Rosebank Avenue, Clayton South, Vic 3169. Telephone: 541 8502 
299 Montague Road, West End, Brisbane 4101. Telephone 44 2851 
101-105 Mooringe Avenue, Camden Park SA 5038. Telephone: 294 6555 
430 Newcastle Street, Perth 6000. Telephone: 328 3933 
120 Parry Street, Newcastle 2300. Telephone: 26 2466 
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In recent years over 
500,000 music lovers 
chose a Realistic® 

receiver over Pioneer® 

Kenwood® and 
Technics R .. . 

We make it easy for you. Tandy is a retailer 
as well as a manufacturer. When the store is 
also the factory, you're apt to get less fiction 
and more fact. Also, Tandy has more cornpany- 
owned and operated service stations than 
almost anyone we snow of in the audio 
business. 
We've stood the test.of time. Could it be we 
sell so much Realistic because we've been 
around since 1921-long before those other 
brands were even a twinkle in daddy's eye? 
Although hi-fi is typically a younger person's 
product, maybe the kids prefer to bet their 
hard-earned bucks on the outfit with the 
greyest hair. 

We have the edge on technology. Then 
there's this to consider: The same company 
that puts Realistic out front also builds and 
markets the world's most popular personal 
computer, the TRS-80.TM It seems to us that 
a company smart enough to design equip- 
ment as innovative and.complex as a 
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computer is a logical one to choose to build 
your stereo receiver! 

We're close to you. Need another good 
reason to buy Realistic? Let's take availablity. 
Instead of tens or hundreds of places to find 
it, we offer over 7.300-wherever you go in 
Australia,USA, Canada, Belgium, England. 
France, Germany. Holland, and Japan as 
well as 31 other countries. Being more 
available doesn't necessarily make us more 
lovable. But it goes a long way towards 
assuring you of being able to get in touch 
with us when you need advice on adding a 

tape deck or replacing a lost instruction 
manual. 

We've challenged the rest and won your trust. 
Incidentally, we're not picking on Kenwood. 
Pioneer and Technics. The same half -million - 
plus folks who chose Realistic also probably 
had a crack at buying Sansui.' Marantz.' 
Fisher.' The important thing is ... they didn't! 

"SEE US AT THE SHOW" 

Mail Order Department P.O. Box 229. Rydalmere. N.S.W. 2116. 



111 
evaluated the amplifier with a range of 
cartridges including moving -coil, 
moving -magnet, tape recorder and tuner 
inputs and various speakers. The ampli- 
fier did not appear to either add nor 
subtract from the original programme 
content and can only be described as 
completely neutral. _ 

Whilst Trio-Kenwood do believe that 
a 400 kHz bandwidth is essential to 
achieve low TIM distortion I am not 
completely convinced that the results 
are necessarily subjectively superior. 
Putting it another way, I do not believe 
you lose anything by having the band- 
width and superlative slew rates that 
this amplifier can provide, but equally 
important I am not convinced that you 
gain all that much more either. 

During the subjective evaluation I 
'took the opportunity of listening to 
some new Sony CBS records, produced 
utilising a Sony digital recorder, in 
relation to the more conventiónal 
analogue recorders in the studio. Having 
heard the original digital tapes which 
created an impression of being there, I 
was not surprised when listening to the 
output of this amplifier that the self - 

review 
same impression could be readily 
created with this amplifier. 

The KA701 amplifier obviously 
provides a clean uncoloured output 
which is dependent upon the pro- 
gramme content and not the amplifier. 
During the objective and subjective 
phases of our evaluation it was apparent 
that this amplifier neither adds nor sub- 
tracts from that content which is ob- 
viously what the designers intended. 
The KA-701 amplifier is good and at 
the price recommended may not be 
cheap, but is undoubtedly well worth 
the money. 
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KENWOOD KA-701 HIGH SPEED DC 
INTEGRATED AMPLIFIER 
Dimensions: 440mm x 153mm high 

x 407mm deep 

Weight: 13.5kg Price: $569 
Manufactured by: Trio-Kenwood 

Corporation, 
Tokyo, Japan 

Absolute copyright in this review and 
accompanying 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 with- 
out the express written agreement of the 
Managing Editor. 

Transient overload recovery test: 10 dB overload re 80 W into 8 ohms, both channels driven; overload duration - 20 ms, repetition rate - 512 ms. Left photo at 50 ms/div, right pic at 1ms/div. 

Our Ref: E30 

MEASURED PERFORMANCE OF 

3rd -81.2 -83.7 

4th -90.3 -88 

5th 

TIM 0.012 0.01 

-85.7 dB 

dB 

dB 

0.012% 

KENWOOD AMPLIFIER KA-701 (S.N. 942554) 

Local A C :..sd Assoc, le Ply Ltd 

FREQUENCY RESPONSE: Tone Controls Centred Turnover 100Hz 1kHz 6.3kHz 
(at 1 watt into 80) 

(-3da re 1 watt, 0.5V Left: 16Hz to 120kHz 200Hz - 6kHz 
Input to Aux.) 16Hz to 120kHz 400Hz - 3kHz 

2nd -83 dB 

Right: 14Hz to 120kHz 200Hz - 6kHz 
3rd -84.2 - dB 

15Hz to 120 Hz 400Hz - 3kHz 4th -89.6 <90 <90 dB 
Tone Controls Defeated (A C coupled) 5th dB 

Left: 11Hz to 120kHz T/m 0.01 <.003 <.003% 

Right: 11Hz to 120kHz 

SENSITIVITS: Left Right 
TRANSIENT INTERMODUTATION 

DISTORTION: 
(for 1 watt in 8(2) Aux: 22mV 22mV 

(3.15kHz square wave a 156Hz 
'Amer: 22mV 22ev 

Tape: 19ev 19mV 
sine wave mixed 4:1) Less than 0.14% 

Phono: 330j/ 3305V 
NOISE 6 HUM LEVELS: 

(re 1 watt into 82) 
Overload: 256ev 260eV 

(with volume control set for Aux: -81d8(Lin) -85dB (A) 
INPUT IMPEDANCE: Left Right 1 watt output with, Phonot -74dB(Lin) -79dB (A) 

Atilt: 3962 3962 0.5V input (Aux) 

Tuner: 3962 3962 5mV ínnut (Phono) 

Tape: 4362 43k2_ 

Phono: 4962 4862 MAXIMUM 'CHER LEVEL 
OUTPUT IMPEDANCE: o 80 milliohms (e 1kNz ) AT CLIPPING POINT: 

(IHF-A-202) 
HARMONIC DISTORTION: 100Hz 1kHz 6.3kHz (20m5 burst repeated at 83 V P -P 
(at rated power of 80 watts 

500má intervals) 108 Watts 
into 82 . 25.3 volts) 2nd -81.8 -83.2 -79.5 dB Dynamic Headroom . 1.3dB (re 80 watts) 
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' . k Australia 
introduce authentic Hi -Fi. 

Rank Australia have named 
their new hi fi components 
The Authentic Series. 
Examine the specs and you'll 
understand why. 

The Authentic Series Hi Fi 
components offer all the tech- 
nical excellence you've learnt 
to expect from Rank Australia 
with a list of superior features. 

The Authentic Series 
R83AS delivers 65 watts 
per channel RMS (8 Ohms) 
of DC amplification with a 
minimal 0.02% THD (20Hz 
to 20K Hz at rated power). 

R83AS Amplifier .L---- 

The R83CS cassette deck 
features fluorescent digital 
bar -graph metering, solid 
Sendust head and metal tape . 

capability. Wow and flutter is 
a low 0.045% WRMS. 

The Authentic Series Tuner 
R73TS boasts an advanced 
FM Multiplex decoder with 
low pass filter. Sensitivity is 
9.8d Bf (1.7 V) and THD - 

is a low 0.2% in stereo mode. 
Read the full -specs and then 

audition the components. Now 
the name you believe in has a 
sound to believe in. 

i ii 1 .r JJ 

R83CS Cassette 

autheutk Souks r 

r 

R73TS Tuner 

11 

Rank Australia P/L, 12 Barcoo St., E. Roseville 2069. 1 
I Please send me more information on The Authentic Series 

R83AS Amplifier R83CS Cassette R73TS Tuner 
Distributed by 

RANK 
AUSTRALIA I 

Sydney 406 5666, Melbourne 541 8441, Postcode Brisbane 442851, Adelaide 2946555, Perth 3283933, 
Newcastle 262466, Townsville 72 2547. 

Name 

Address 
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Grado cartridges have 
more than left their mark in the 
minds of many serious hi-fi 
enthusiasts. 

But while these 
audiophiles have spread the 
Grado's reputation of cartridge 
excellence throughout most of 
the world, there still exists one 
group of people who have yet to 
experience the Grado difference: 
Australians. 

It is Audio 2000's 
intention to correct this 
oversight. 

Hi-fi enthusiasts are a 

diverse lot, owning everything 
from a modest set-up costing a 
couple of hundred dollars to the 
serious types who control 
systems costing many thousands 
of dollars. 

Subsequently, Grado has 
developed a range of cartridges 
that satisfy the individual 
requirements of each. 

All Grado cartridges, 
from the 5850 Signature 3 to the 
$18.50 FTR+, have Grado's 
cartridge engineering excellence 
in common: 

1. All have a lower tip 
mass which vastly improves 
tracking ability, thereby also 
reducing groove distortion. 

2. All have a cantilever 
assembly which is robust. 

3. All have user 
replaceable stylus assemblies. 

While all this may be 
music to your ears, the real 
Grado difference stems from the 
ability to overcome many of the 
electromechanical distortion 
products found in other modern 
cartridges (by the Flux Bridger 
Principle), and the ability to 
deliver correct tonal balance 
with its very extended top end 
and tight bass. 

For more information 
about your next cartridge 
contact Audio 2000: P.O. Box 
107 Brookvale, NSW 2100, 
phone (02) 939 2159. 

M 2000 
Making sound, sound better. 

Low Noise 
4 Stereo Program Inputs 
2 Microphone Inputs 
5 Channel Stereo Equaliser 
Full Cueing Facility 

Input Sensitivity 

Input Impedance 

Maximum Input Level 

Rated Output 

MIC 
PHONO 
LINE 
MIC 
PRONO 
LINE 
MIC 
PHONO 
LINE 
AMP 
REC 

STUDIO DISCO MIXER 
I441 _-._ 

is ,,._ 

i_, 

44444 
= 

1. -4e' 

IL IJ r 

t 

SPECIFICATIONS 
0.5mV 
3mV 
15omV 
10K ohms 
50K ohms 
50K ohms 
45mV 
140mV 
35V 
1V 
1V 

Output Impedance 100 ohms 
Harmonic Distortion At Rated Output 0.2% 

At 6V Output 0.3% 

Distributed by 

Hum And Noise 

Frequency Response 

Equaliser Section 
Control Frequencies 
Control Range 
Control Type 
Headphone Output (CUE) 
Talk Switch 
Power Consumption 
Dimensions 
Shipping Weight 

'Trade Enquiries Welcome 

PTY. 
LTD. 

89-91A LIVERPOOL ROAD, SUMMER HILL, NSW 2130 

MIC 
PHONO 
LINE 

MIC 
PHONO 
LINE 

-52dB 
-62d8 
-85dB 
30 to 16000Hz 1-1dB) 
30 to 20000Hz IRIAAf2d8) 
20 to 30000Hz 1-1d81 

60Hz, 250Hz. 1kHz. 3.5kHz. 12kHz f 12dB. Boost or Cyrt 
Slide Centre Detent for "Flat' setting 
50mW at 75 ohms at 0.5% THD 
14d8 at Phono or Line at TALK Position 
AC 220V 50/60Hz 8 Watts 
153"(W1x3.7"(H)s 10.2"(0) 
9 3tb 

MANUFACTURERS IMPORTERS WHOLESALERS 
SALES AND SERVICE TO ALL SOUND EQUIPMENT 

TELEPHONE (02) 797 9941, 797 0988 
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Stanton -The Professional 
inThe Recording Ind 

Application - Stanton monitors the quality of the pressing 
Record pressing is one step in the process that deliv- 

ers sound to you. The process begins when a premea- 
sured amount of pure poly vinyl chloride preheated to 
300 degrees is dispensed in the form of a vinyl biscuit 
(a) which is sandwiched between the two record labels 
(b). The biscuit is then squeezed between two nickel 
plated stampers by a hydraulic press (c) spreading the 
vinyl to form the record, (d) which is then trimmed and 
stacked for testing and packaging. The average press 
turns out 8500 records daily. Last year's largest single 
pressing of a particular album was over 14,000,000 
copies. 

Stanton plays a vital role in assuring that only the very 
finest of recordings will ultimately reach the consumer. 

Sole Australian Distributors: 
LEROYA INDUSTRIES LTli 

(b), 

(d) 

Engineers rely on Stanton cartridges for playback of the 
pressing. Stanton's 881S Professional Calibration 
Standard Cartridge is the logical choice to evaluate the 
newly pressed records. The 881S is a low mass pickup 
that features the patented, expanded contact area 
Stereohedron® stylus tip for truest fidelity and gentlest 
possible treatment of the record groove. Each Stanton 
881S is individually calibrated with the test results 
packed in each unit. From disc cutting to disco to home 
entertainment your choice should be the choice of the 
Professionals... Stanton cartridges. 

1979 

STANTON MAGNETICS 

THE CHOICE OF THE PROFESSIONALS' 

Head Office: 156 Railway Pde, Leederville, Western Australia, 6007. Phone 81 2930 
NSW Office: 7 Jordan Rd., Wahroonga, 2076. Phone 487-2543 

Available at quality conscious Hi -Fi dealers throughout Australia! 
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Yamaha NS344 speakers 
A three-way system of almost bookshelf size, Louis Challis 
found these Yamaha speakers provide "... excellent per- 
formance from a very reasonably sized package." 

THE YAMAHA NS344 is a speaker 
system which can be loosely described 
as bordering on a bookcase -size system. 
I have always gained the impression that 
Yamaha bestow the same loving care on 
their main line of speakers as they do on 
their musical instruments as I have 
generally been equally impressed by 
both. 

The NS344 is a system which main- 
tains that fine tradition through an 
excellent design and fastiduous care 
with the details. This is a three-way 
system having a 250 mm diameter 
woofer, a 100 mm mid -range driver and 
a 24 mm diameter soft dome tweeter 
arranged in a linear array with the 
woofer at the bottom and the tweeter at 
the top. This configuration, as we all 
now know, provides the maximum 
dispersion and minimum phase cancel- 
lation in the lateral plane with the 
speakers arranged conventionally in a 
pair for good stereo imaging. 

Features 
Both the mid -range speaker and the 
tweeter are provided with contour con- 
trols allowing boost and cut for 
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these drivers. The amount of boost that 
each is capable of providing is typically 
+6 dB whilst the amount of cut is quite 
selective. In the case of the mid -range 
this can amount to 30 dB of attentu- 
ation at 2 kHz, with an almost notch 
like response, whilst the tweeter con- 
trols provide approximately 30 dB of 
attentuation at 20 kHz. The crossover 
frequencies for the unit are arranged to 
occur at 400 Hz and 4 kHz and these 
crossover frequencies are well chosen to 
provide the best phase and frequency 
performance for this system. 

The cabinet in which the speakers 
are located in reasonably solid, although 
it does exhibit some noticeable reson- 
ance from the back. The latter is con- 
structed from plain particle board with 
significantly different characteristics to 
the front and sides which are veneered 
and beautifully finished. The speaker 
grill cloth is acoustically transparent 
cloth stapled onto a wooden frame with 
plastic press studs, whilst the connect- 
ions at the rear of the speaker are by 
means of spring -loaded wire retention 
sockets which are sensible and con- 
venient. 
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On test 
An objective testing of the NS344 
speaker was initiated with the determin- 
ation of the on -axis and off -axis res- 
ponses in our anechoic room. This 
showed immediately that this speaker 
system is significantly better than 
average and offers an unusually flat 
response extening from 55 Hz to 
20 kHz. Over that frequency range the 
maximum excursion is less than 6 dB 
and the . only significant excursions 
occur at the bottom end of the 
between 4 kHz and 20 kHz, where the 
tweeter response on axis shows a 
deviation not exceeding 5 dB. A com- 
parison of the composite graph with the 
on -axis frequency response of each of 
the drivers illustrate how well the 
Yamaha Company has succeeded with 
their design. 

If the on -axis response is good, the 
off -axis response is even better and at 
+30° to the main axis the frequency 
response is excellent. By contrast, the 
mid -range and tweeter contour controls 
did terrible things to the frequency 
response. This is possibly to be expected 
from the tweeter control, but not to 
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the extent nor in the manner observed 
with the mid -range control. In general 
terms we would recommend that these 
controls should not be used as they do 
not do what any self respecting listener 
would ever expect. 

We evaluated the phase response in 
the anechoic room and were gratified to 
see how really smooth this is. Whilst not 
the ultimate, i we believe that most 
manufacturers would be delighted if 
their speakers achieved a phase response 
approaching that of the NS344 system. 
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The transient performance of the 
speaker is without question one of the 
best we have seen in many years. The 
tone burst responses at the standard 
test frequencies of 100 Hz, 1kHz and 
6.3 kHz were exemplary and are a real 
credit to the manufacturer. The tone 
burst response at other frequencies was 
equally good and mirrors, as we sub- 
sequently found, the quality of re- 
production on real programme content. 
The impedance curve shows three main 
response resonances, the lowest and 
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dominant response being at 65 Hz with 
a modest peak of 200 Hz whilst the 
lowest impedance is seven ohms at 
typically three points ' within the 
operating range. The phase response of 
the speaker is also particularly smooth 
and it is quite apparent that the inter- 
action of crossover networks and 
speakers has been carefully designed to 
maintain phase type configuration. 

If we were impressed by the fre- 
quency response, phase response and 
tone burst response, we were even more 
impressed by the distortion figures 
produced by this speaker system. They 
are particularly low and round off a set 
of objective tests which are, in all res- 
pects, excellent. 

To the ear 
The subjective impressions of this 
speaker are dominated by its clean 
undistorted sound at normal listening 
levels and lack of colouration on speech, 
guitar, tympany and such musical in- 
struments as woodwind and harpsicord. 
On rock, the modest low frequency res- 
ponse and 50 Hz cutoff frequency did 
not project the sound as well as most 
other large speakers. On the other hand, 
classical music sounds exciting arid 
the sound from "direct cut" records 
exhilerating. 

We drove the speakers with a Yamaha 
D2200 Amplifier, without driving it to 
the maximum power level, and were 
more than surprised at the peak power 
levels that they could handle without 
fuss and bother. They took peaks of up 
to 100 watts in their stride, but noting 
the manufacturer's restriction on the 
back panel (of 70 watts input), we were 
not prepared to destroy them in our 
desire to evaluate their maximum power 
handling capacity! 
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fact: 
a Genuine Shure 
upgrade stylus is pg y unquestionably 
the biggest 
bargain in hi-fi 
We strongly urge you to check your stylus for 
wear at least once a year to protect your 
records and maintain the highest standardsettiU 
of listening pleasure. 
Regardless of when (or where) you 
purchased your Shure cartridge, there is a 
Genuine Shure replacement stylus available 
which will bring your cartridge right back to 
its original specifications. 
Even better, you may actually be able to 
improve its performance significantly over 
the original with a Genuine Shure upgrade 
stylus...at surprisingly low cost! 
For example: 
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:0' Wlreview 
Summary 
The NS344 speaker system is not the 
first Yamaha speaker system we have 
evaluated, nor do we expect it to be the 
last. As long as Yamaha are able to 
produce loudspeaker systems with sub- 
jective and objective test results as good 
as these, they should have no difficulty 
in retaining their share of the market 

I place. These speakers assure the in- 

i I ll iN%Itll,ii `iú 
uuVl I I 

Tone burst response oscillograms for the 
Yamaha NS -344 loudspeakers. Results taken 
for 90 dB steady state SPL at 2m on axis. 

Louis A. Challis I I f l r, ass. won Pry Up 

11600 

tending purchaser of an excellent per- 
formance from a very reasonably sized 
package. 

THE YAMAHA NS344 SPEAKER 
SYSTEM 

Dimensions: 330mm wide x 570 high 
x 312mm deep 

Price: $575 
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MEASURED PERFORMANCE OF 

YAMAHA NS -344 LOUDSPEAKER SYSTEM 

FREQUENCY RESPONSE: 

CROSSOVER FREQUENCIES: 

SENSITIVITY: 

(for 90dB average at 2m) 

HARMONIC DISTORTION: 

(for 90dB at 2m) 

INPUT IMPEDANCE: 

SERIAL NO. L 102212 

60Hz - > 20kHz 

600Hz and 2.5kHz 

7.1 VRMS - 6.3 Watts (nominal into en) 
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. Sweep set at 20 ml 

Manufactured by: Nippon Gakki Company 
Limited, Japan 

Absolute copyright in this review and 
accompanying 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 with- 
out the express written agreement of the 
Managing Editor. 
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is for 6.3 kHz, sweep speed 0.5 ms/div. 

.. . . . 

Louis A. Challi _ _ _ 

Fa..o.emtd e 
,,,..,nvoR.n7. SO 6B R. ,. .w6.r.1 , f. 1 

FREQUENCY 
RESPONSE OF 

YAMAHA 
55-344 
I.OIID SP EAKER 

SYST72! 

100 

90 

10 w W. SF.. 11e . e 

LF 

Nee eared et Se 

n tweeter Otis 
showing effect 
Of BO 
high 1.0.1 
control 
lein.tO :ft .1 

Date, 2/3/00 TO 

60 
0 70 .4 50 100 

14.,I1.p11 Fr pw pl Sc.,. 0, 1 
700 5, e 

2..o I.e.,1 
7000 5000 10000 70001 

(1617/7115 

Louis A Challis B a A r 

a 
A.Qa. M Ltl da 

P M...in...w.g.nge SO d6 Rn r. .M.f.L ...1 Free 10 

FREQUENCY 
RESPONSE OF 

YAMAIU 
NS -34e 
LOUDSPEAKER 
SYSTFM 

10 

w W. Sp.0 17.0 .. 

Mae eared et 90 

woofer did 
range end 
tweeter with 
controls set 80 
et 
normal. 

Date : 2/3/00 70 

60 

5. 1 

i 

0 20 

MM.pti F p,.m Srew g 1 
50 100 2..0 5e , I0a1 2_00 

2..o Le..i 

1 

5000 10000 70004 

(1617/71171 

ETI June 1980 - 147 



PHILIPS LOUDSPEAKERS 
Why s d a fortúne 
on imported loudspeakers? 
You can build your own for a fraction of the cost! 
We stock a wide range of European -made Philips 
loudspeaker components and matching cross -over 
networks. 
We also have the range of Philips speaker kits and the new 
Philips/ETI 4000 series loudspeakers, with or without 
enclosures. 
Don't worry about your skills; we will show you how easy they 
are toconstruct. For a modest charge we will even assemble 
them for you! 

north oint hifi 100 Miller St North Sydney. Ph 922-7780. p 
(,eij WAGNER ss sE E 305 Liverpool Rd, Ashfield. Ph 798-9147. 
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A TOTAL DEPARTURE 
CHADWICK 
EXECUTIVE 
MONITOR ME 12 

SPECIFICATION 
ENCLOSURE 
FREQUENCY RES 
IMPEDANCE 
SENSITIVITY 
POWER RATING 
CROSSOVER 
DIMENSIONS 
WEIGHT 

Bass reflex. 
25Hz - 22kHz. 
8 ohms. 
91 dB. 
120 Watts RMS. 
480Hz,3.5kHz,10 kHz. 
816x 400 x 430 mm. 
35 kg. 

WHEN LISTENING BECOMES PARAMOUNT. HEAR THE EXCEPTIONAL CLARITY AND DETAIL OF THE EXECUTIVE MONITOR ME. 12. 

CHADWICK AUDIO FURNISHINGS PTY. LTD. 
89 CARNARVON ST. SILVERWATER. 2141 PH. (02) 647-1103 
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Now your newsagent can solve your urgent parcel problems. 
This TNT Courier Overnight Satchel has just turned available only in Sydney, Newcastle, Wollongong, Gosford 

your friendly newsagent into an air freight depot. For $8.75 and A.C.T.). Just address the satchel and leave it with your 
you can send anything that fits inside to almost anywhere in newsagent. TNT Courier collect it, air freight it overnight 
Australia. Overnight. You don't have to wrap a thing. The and deliver the next morning. 
bag is tough, waterproof and tear resistant. The TNT Courier Suburban Satchel is for overnight 

You can buy TNT Satchels at most newsagents local deliveries in all mainland capitals (and 
throughout Australia. (At present in N.S.W., they are soon Hobart) for just $5.00. 

il[an TNT Courier Overnight Satchels: Anything,anywhere,overnight. COURIER 
A Speedy Communications product. Anything which fits inside the satchel may be sent almost anywhere in Australia, overnight. 



!ItVTiireview 
W 
Four-- ay loudspe ers 
Top of the line in their `E' series speakers, this four-way 
system produces "... truly excellent bass performance". 

AS LONG AS we can remember 
Wharfedale have always produced 
efficient speakers. Ten years ago the 
super 10's and 12's series were among 
the most efficient speakers available 
from any source. 

Efficiency, however, is only a 
parameter among many by which -you 
may separate the various 
characteristics of one speaker system 
when comparing it with another. 
Equally important are frequency 
linearity, lack of colouration and low 
distortion. Personally, we think that 
efficiency is of minor importance in 
evaluating a large speaker and that the 
other parameters are far more 
important. Wharfedale do not make 
many claims for the new 'E' series 
enclosures but they do claim that the E 
series makes 20 watts sound like 200. 
They also claim that they are 
"revolutionary", although we feel that 
this is the advertising agency's claim 
and not the designers. 

Features 
The E70 is the top line, and the largest 
model, of a trio of loudspeaker systems 
with fairly similar characteristics, the 
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most significant being that the E70 is 
specified as having a 35 Hz bass cut-off 
frequency whilst the two lesser models 
have higher cut-off frequencies. 

The E70 makes use of a 250 mm 
diameter woofer which is claimed to 
have low inertia, two 100 mm diameter 
mid -range drivers with conventional 
appearance and a 125 mm diameter 
horn loaded compression driven tweeter 
to cover the top end of the spectrum. 
These are installed in a fairly 
assymmetrical configuration which to 
some extent affects both the measured 
and audible interaction of the 
individual drivers on one another and 
possibly more significantly, on the 
frequency responses which we have 
measured in the anechoic room. 

The crossover networks, cabinet 
design, and most particularly the 
venting for the cabinet enclosure, are 
computer designed and optimised for a 
maximally flat fourth -order 
Butterworth response. The cabinet has 
a volume of 70 litres, and unlike other 
manufacturers, incorporates an 
expanded polyurethane foam as a 
dampening medium in lieu of the more 
conventional fibreglass or bonded 
acetate type liners. The actual speaker 
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drivers are all provided with fancy 
aluminium screw -in surround, as in the 
venting port at the bottom of the 
enclosures, for appearances sake rather 
than functionality. Between the base 
driver and the horn loaded compression 
driver there are two contour controls for 
the mid -range and tweeter, each with 
five positions offering a maximum five 
decibels of adjustment between 100 Hz 
and 1 kHz and a maximum of 15 dB 
adjustment between 115 kHz and 
20 kHz. This adjustment is not linearly 
related to any frequency and may not 
quite be what the designers intended. 

The speaker grille consists of a black 
acoustically transparent grille with the 
grille cloth retained by neat plastic clips 
and mating catches at the four corners 
of the enclosure. The appearance of the 
speaker grille and the cabinet is 
substantially improved on the previous 
generation of Wharfedales that we 
knew and this speaker does have a 
conventional appearance. The 
enclosure is provided with screw 
terminals angled close to the base at the 
rear of the enclosure. The enclosure 
itself is solid veneered particle board on 
the top, bottom and sides and black 
sprayed particle board on the front and 
rear. 

On test 
The objective testing of the unit showed 
that the frequency response extends 
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from 35 Hz to 18 kHz, +/- 10 dB. The 
frequency response of the 250 mm low 
frequency driver is particularly smooth, 
extending from approximately 40 Hz to 
1 kHz. At the crossover and mid - 
frequency section there is a sharp 
frequency interaction that is evident 
directly on -axis, but not evident off - 
axis. 

The mid -frequency section extends 
from just over 1 kHz to just over 3 kHz 
where, again, the interaction with the 
horn loaded compression driver 
produces a notch which is evident both 
on axis and very significantly off axis. 

The top end response exhibits a 
pronounced peak between 8 kHz and 
15 kHz and is a direct function of the 
directivity pattern of the horn loaded 
compression driver. The ofd axis high 
frequency linearity is substantially 
smoother than the on -axis response and 
it is evident that the designers have 
done a reasonable job in balancing out 
the interactions between woofer, mid- 
range and tweeter elements of the 
system. 

The contour controls provided affect 
the 200 Hz to 2 kHz range and the 2 kHz 
to 20 kHz range. The changes in the 
frequency linearity that they produce 
are not as smooth as we would like, with 
the maximum contouring ocurring at 
around 300 Hz for the bottom end 
control and around 4 kHz for the 
tweeter control. 

Whilst it is possible that various 
purchasers may see fit to use these 
controls we would not recommend their 
use and suggest that they be left in their 
unattenuated position. The non - 
linearity of the frequency response can 
be clearly seen on the accompanying 
level recordings. 

The impedance curve of the speaker 
shows two distinct peaks in the curve, 
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the first being 55 ohms at 25 Hz while 
the second peak is 29 ohms at 63 Hz. By 
contrast, the lowest impedance 
produced by the speaker is 6 ohms 
between 150 Hz and 200 Hz and the 
correct specification for the speaker 
system in accordance with the IEC TC/ 
29 recommendation would be to call this 
a 6 ohm speaker system. 
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The phase response is remarkably 
smooth, with a total of less than 180°. 
This excellent phase response comes 
primarily as a result of the well 
designed crossover network which is a 
minimum phase type network as you 
can clearly see. The tone burst 
responses of the speaker are quite good, 
although there is a slight trace of 
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PTY. LTD - 
DEL OU ND 

BRISBANE 
NEW QUALITY 

PRODUCTS FROM 
CLIFF 

V.U. PANEL 
METER 

MONO 
$28zea. 

STEREO 
$49 ea. 

BARGRAPH 
MONO 

$49 ea. 

TO 3 INSULATOR PADS 
20c ea. $15/100 

JACK SOCKETS 
INSULATED 

`1 MONO 
' . $40/100 

S1 -SS 
COLOURS: RED, 

albcBLACK, WHITE, 
GREY 

JACK PLUGS 
MONO $70/100 P2 

COLOURS: 
RED, YELLOW, 

lkBLACK, GREEN, 
WHITE, GREY 

PLASTIC 
FEET 

$30/100 PFI 

For further information, local agents and 
wholesale prices, write to the Australian 
importers: 

DELSOUND PTY. LTD. 
1 Wickham Tce. (Cnr. Wharf St.) 
Brisbane. Phone 229-6155. 
Wholesale and Retail suppliers of 
Electronic Hardware and 
Components. 

NORTRONICS, 
AUDIO & DIGITAL 

TAPE HEADS 

err 
at_ J Li 
for long lite 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, IFONICS and many 
more. 
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. 

MAGNETIC TAPE 
DEVELOPER 

TAPE 
SPLICER 

d 

BULK 
ERASER 

» 
ALIGNMENT 

TAPES 

TAPE 
HEAD he 

CLEANER Cleaner 

NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 
SEND TWO 20c STAMPS FOR OUR FREE 
BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 

® EMAC 
IND[ISTFIES Pty.Ltd. 

2 Bengal Crescent, Mount Waverley. 
Vic. 3149. Ph: (03) 277-9989. 

JACK 
SOCKETS 

FROM 

1k -a 

MONO 
M100 Plastic fixing nut 

single : single 
M101 Plastic fixing nut 

single : break 
M102 Plastic fixing nut 

break : break 
M120 Chrome fixing bush 

single : single 
M121 Chrome fixing bush 

single : break 
M123 Chrome fixing bush 

break : break 

STEREO 
M200 Plastic fixing nut 

single : single : single 
M203 Plastic fixing nut 

break : break : break 
M220 Chrome fixing bush 

single : single : single 
M223 Chrome fixing bush 

break : break : break 

' _ . v 

Manufactured using gold-plated nickel silver spring 
contacts in a robust, high temperature nylon body. 
Our new range of sockets has been designed to allow 
speedy assembly on your production line together 
with excellent electrical performance backed by 
longlife reliability. 

Brochures available on all products. 

HOLDEN -WASP 
INTERNATIONAL 

39 Chalder Street. PO Box 532, 
Marrickville 2204. Phone 560-3488. 
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Ih1b3 review 
ringing at both 6.3 kHz and 1.2 kHz. We 
were unable to perform the tone burst 
response at 1 kHz, which corresponds to 
a crossover null frequency and would 
thus effect the transient response of the 
system. Even at 1.2 kHz, the frequency 
we chose, there was still some trace of 
ringing at a significant decrement on 
both the leading and trailing edges of 
the tone burst signal. 

To the ear 
We fed the speakers from a Kenwood 
KA701 integrated amplifier (reviewed 
this month) with content derived from 
some reel-to-reel tapes played from a 
Kudelski Nagra 4SJ recorder, cassettes 
fed from an Aiwa 6900 cassette deck and 
records played on a National Technics 
ST1200 with SME arm and V15 Era 4 
cartridge, all of whose performance 
characteristics have been measured in 
the laboratory and whose subjective 
characteristics are also well known. 

We compared the performance 
against a set of electrostatic reference 
speakers for mid -range and transient 
performance and a set of JBL studio 

monitors to evaluate the low frequency 
end of the spectrum on a comparative 
basis. The tapes were primarily sourced 
from IEC TC29B Working Group 8, 
whilst the records were from the 
Swedish High Fidelity Institute, CBS/ 
Sony Digital Tape Records and some 
excellent test records produced by JBL 
and Acoustic Research of America. 

It was soon evident that the E70s 
have a truly excellent bass performance 
and the ability to handle high level rock 
music with only moderate distortion on 
all but the very lowest frequencies 
found in prerecorded content. One piece 
of music alone proved to be too tough 
and that was the test record produced by 
the Swedish High Fidelity Institute. 
Out of fairness however, it must be 
pointed out that there are only two 
speakers that we have ever reviewed 
that can cope with this particular 
vignette. Even so, the E70 provided a 
passable response and can be far better 
with the high level rock music and other 
transient content which we played 
through the system. The E70 sounds 
particularly good on guitar, classical 

Tone burst response results for the Wharfedale E70s (for 90 dB steady 
state SPL at 2m on axis). Top photo shows 1.2 kHz burst (2 ms/div.), 
bottom shows 6.3 kHz burst (0.5 ms/div.). 

and jazz but does not perform quite so 
well on spoken voice or on the real nasty 
hard rock. 

It is my general impression that this 
speaker is more like an Altec Lansing or 
JBL than the classical British speakers 
which I have grown accustomed to hear. 

Summary 
The E70 is, without a doubt, the best 
Wharfedale system that I have yet 
heard and provides the sort of 
performance that could dramatically 
improve their listing in the Top 40 
speaker ratings. 

WHARFEDALE E70 FOUR-WAY 
LOUDSPEAKER SYSTEM 
Dimensions: 815mm high x 342mm wide x 

360mm deep 
Weight 32Kgs. Price $889 
Manufactured by: Wharfedale, United Kingdom 

Absolute copyright in this review and 
accompanying 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 with- 
out the express written agreement of the 
Managing Editor. 

ll t 

MEASURED PERFORMANCE OF WHARFEDALE E70 

Lout A Cttad,s and A oc a es Pty Ltd 

FREQUENCY RESPONSE: 60 Hz to 17kHz 

CROSSOVER FREQUENCIES: 150 Hz; 2.7kHz 

SENSITIVITY: 
(for 90dB average at 2m) 5.1 INNS . 3.25 Watts (nominal into 8n) 

HARMONIC DISTORTION: 

(for 90dB at 2m) 

INPUT IMPEDANCE: 

2nd 

3rd 

4th 

5th 

THD 

100Hz 

kHz 

6.3kHz 

Minimum at 200 Hz 

100Hz 1kHz 

-24.6 -55.9 

-27.1 -51.2 

-27.3 

-30.3 -67.5 

9.1% 0.32% 

8.02 

112 

122 

62 

6 .3kHZ 

-35.9dB 

-65.3dB 

1.6% 
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The POM age starts... 
Are your speaker drivers ready for: 

extremely high 
dynamic range? 

very low harmonic 
and transient 
distortion? 

extremely high power 
handling, continous 
and transient? 

W 

le IN-. t. 

D-28 Dome Tweeter 
Dynamic range: 
DIN -power handling in system. 
crossover 4 KHz - 6 dB/oct.' 
Transient power handling, tone burst 10 ms: 
Rise time' 

better than 127 dB 

1.200 W 
900 W 

12 uS 

0-54 Dome Midrange 
Dynamic range: better than 127 dB 
DIN -power handling in system, 
crossover 800 Hz - 6 dB/oct.: 1.000 W 
Transient power handling, tone burst 10 ms: 1.000 W 

21 W-54 8 In Woofer 
Dynamic range: better than 127 dB 
DIN -power handling, depending on 
cabinet construction: 160-210 W 
Transient power handling, tone burst 10 ms: 1.000 W 
Free air resonance: 31-33 Hz 

; 

i 
D -2a: 

TranWnt 
response stop 

function 

Ii 

Ton* Omni 
2YNz, i. 

10me-1.100 w. 

We use hexagonal wire, ferro fluidics and 
DTL-system (dynamic transient linearity), 
pat. reg.: to improve rise time and to reduce 
IM distortion. 

Sole Distributors in Australia DYNAUDIO (Aust) Pty. Ltd. 
P.O. Box 2, Hawthorn, Vic 31 22 

Available from: 
VIC: Soundcraftsmen: 66 Kooyong Road, Caulfield, Vic 3161 Phone:509-2444 

' Tivoli Hi -Fi: 654 Glenferrie Road, Hawthorn 3122 Phone: 818-8637 
N.S.W.: Lelsuresound: 401 Pacific Highway, Artamon, NSW 2064 Phone: 438-4166 

387 George Street, Sydney, NSW 2000 Phone: 290-1533 
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Top XEELtoREETAPE 
at one-third normal price: 

NOTE: This offer is made by Dindy Marketing 
(Aust.) Pty Ltd and this publication is acting as 

a clearing house only. Cheques should be made 
payable to 'Ampex Tape Offer' and sent, 
together with the order form or accompanying 
letter, to 'Ampex Tape Offer', c% ETI 
Magazine, 15 Boundary Street, Rushcutters 
Bay NSW 2011. We will then process your 
order and pass it on to Dindy, who will send 
you the goods. Please allow up to four weeks 
for delivery. 

Owing to the exceptionally low offer price, 
the minimum ordering quantity is ten tapes 
(total $39). 

The USA Ampex Corporation has made available 
a substantial quantity of 'off -cut' tapes from 
their highest grade material. All tapes are 1800 ft 
(549 m) by 1h", 1 mil ferric oxide on standard 
7" reels. 

There's a slight gamble involved - but one in 
which you either win a lot - or a hell of a lot! 

Here's why: 
The tapes offered are of differing types and you 
take pot luck on which you receive. 

BUT, The lowest quality is Ampex' superb 
Ampex Plus series! The highest is Ampex' 
Grand Master series! 

SO. If you draw the Ampex Plus' you'll be 
paying about one-third the usual price. If you 
score the Grand Masters you'll be paying about 
a quarter usual price. 

YOU CANNOT LOSE. If you are not totally 
and completely satisfied with your purchase, 
Dindy guarantee to return the full purchase 
price without question provided the tapes are 
returned within 14 days in the original packing. 

Identical tapes to those offered are marketed 
in the USA by Ampex, using the trade name 
'Shamrock'. This trade name is also used for 
those offered here. 

for 10 
reels 

Plus 52.00 for post and packing. 

Please supply tapes at S39 for ten S 

Plus post and packing, any quantity:- S2: 00 

TOTAL S 

Name 

Address 

Post Code 
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UM 
Where readers can advertise 
For Sale/Wanted/Swap/Join. 

We'll 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 preceeding the month of 
issue. Please - please - write 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 

AUDIO 

WANTED: Any audio circuit diagrams for musical 
effects units, e.g. compressor, chorus, phaser etc. 
Write: G. Visontay, 14 Churchill Crescent, 
Cammeray, 2062. 

MELBOURNE Hi -Fl and tape friends, the 
Recording Society of Australia meets monthly for 
demonstrations, lectures and live recordings. You 
are invited to come along for syllabus and 
information write or phone Don Patrick, 36 Argyle 
St., Macleod, 3085. (03) 459 1717. 

SYNTHESISER: Wanted, Eli Synth. Any 
condition. Partially assembled or not working OK. 
Please write J. Jacobs 2/130 Roscoe St., Bondi 
Beach, 2026. 

FOR SALE: JVC S -band radio cassette recorder. 
Excellent condition. Tape counter. Many extras. 
$190. Phone (02) 85 0401. Anthony Hallam, 22 
Grand Ave., West Ryde, 2114. 

FOR SALE: Trio valve dual tuner/amplifier, old 
model, works perfectly. 540. Phone (02) 759 5080 
Pat a.h., Lakemba, NSW. 

WANTED: Any 2nd hand JBL professional series 
loudspeakers. Any Teac 3300, 3340 or 80.8 tape 
machines. Condition unimportant 39 Chelsea Rd., 
Chelsea, 3196. 

MICROPHONES (2): AKG D202ES dynamic, 
balanced output, extension cables, XLR 
connectors, microphone stands, 5250. B. Bloom 
(051) 49 4111 ext 4629 (a.h.), ext 4420 (w.h.). 

SELL: Realistic STA-52 AM/FM stereo amplifier/ 
receiver perfect condition almost new. For further 
details and competitive price write or ring Mr. E. 
Montebello, 69 Geach St., Broadmeadows, 3047. 
Ph. 301 1625 w.h., 359 6726 a.h.' 

WANTED: Full service manual (buy or borrow) for 
Wattmaster Stereo (Dolby) Cassette Deck, Model 
CSD-2. Send details to B.D.Connors, 72 View 
Street, Gunnedah, NSW 2380. 

LO -FI wind-up "Westonola" double width 
console. Play 78s properly. Stylish cabinet for 
electric stuff. Or room for both. Spare 
mechanisms. Rod Hibberd 02 95 5873. 

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: 
Ell Mini -Mart, Modem Magazines 
15 Boundary St, 
Rushcutters Bay NSW 2011 

WANTED: Wiring diagram preferably from pcb to 
potentiometers for Toshiba 4 band solid state 
radio model RL-590RE. Thanks. Robin Sinko, Box 
369, Renmark 5341 will pay. 

COMMUNICATIONS 

SELL: Galaxy V MK3 amateur transceiver 80-10 M 
in good condition with heavy duty p.s. 5390. 3CH, 
MR3A carphone with Ch 37 & 40 $30, L. De Vries, 
VK3AXM, OTHR. Ph. b.h. 037842313, a.h. 
059775977. 

YAESU FT620 with lunar preamp fitted in box 
5385. Microwave modules 2m cony MMC144/ 
28L0 540. 6m cony MMC52/28LO 540. (02) 631 
1269, VK2ZHF. 

CB RADIO: Johnson Viking 352D incl. power pack 
and aerial $250 o.n.o. Ph. (02) 77 8852, Monica 
O'Rance, 5 Virginius St, Padstow, NSW. 

SSB Transceiver Yaesu Musen 901DM with AM, 
CW filters, FV 901DM external scanning remote 
VFO with 40 memories, SP 901 speaker/phone 
patch. All new In sealed boxes 51650. James, 
VK2JO, (02) 36 7756 or (02) 799 5566. G.P.O. Box 
5076 Sydney, NSW, 2001. 

TRANSCEIVER Weston Marine 60 watt DSB. 
Complete with 2524, 2284, 2182 Xtals. TX & RX Xtal 
lock plus BC band 5150, Ken Horn, 140 Old South 
Head Road, Vaucluse. Phone (02) 337 1033. - 

AUSTRALIAN Radio DX club, for shortwave and 
mediumwave dxers. Monthly magazine published, 
write for details to ARDXC, P.O. Box 79, Narrabeen 
NSW 2101 enclosing a 30c stamp. 

COMPUTERS 

HP 25/25C/33E programs - Mastermind, 
Biorhythms, hi -lo, Battleship, Cannon, Goff, 
Poker -machine, Wumpus, Sniper, Roulette, 
Blackjack. 52 ea or $15 set. I. Webber, 92 Royal 
Pde, St. John's Wood, 4060. 

TRS-80 owners. 'Trendcom 100" 40 col. thermal 
printer with interface cable for keyboard or 
expansioninterface, as new, cost 5480, sell 5350. 
Ph. (03) 24 6280. 

OSI OWNERS: Let's start nationwide club, swap 
programs and ideas. Write P. Meulman, 4 
Halsmere St., Geebung, Old 4034. Ph. (07) 590017. 

FOR SALE: 8085 with power supply 1k RAM 3 1/0 
ports 1k monitor key pad 6 digit display working 
system in card cage, $110. Brian Laird, 8 Kilkenny 
Rd., Penrith, Ph. (047) 21 5333. 

MICOM, Melbourne's Microcomputer Club meets 
on the third Saturday of each month at 2 p.m. at the 
A.M.R.A. Hall, Wills St., Glen Iris. Contact 
President, Steve Dart (03) 509 9729. 

HP 33 E/C programs. Cubic and Ouartic 
equations, artillery, Simpson's Rule, Newton's 
method and others. 53 each or exchange. David 
Billinghurst, P2 SMO, Dampier, 6713. 

ASR 33 for sale, excellent condhion,sprocket feed 
110 baud ASCII auto tape reader/punch 240 VAC, 
stand, remote start, $550. (02) 439 8002. 

ASR 33 for sale excellent condition, friction feed 
110 baud ASCII paper tape reader/punch, 5550. 
(02) 439 8002. 

TRS-80 Owners Club of Victoria. Anyone 
Interested in joining. Beginners welcome. Please 
write/phone Don Grover, 15 Shaftsbury St., 
Frankston, 3155, (03) 783-4909. 

SELL: Printer. C.ITOH 8300P 7x5 d.m. As new, 
hardly used. Original packing, 5820 ono. M. 
Nicholles, a.h. (02) 605 2756. 4 Attunga Place, 
Campbelltown, 2560. 

ETI-680 DGOS monitor EPROM (2 off) cost $48, 
sell for 542. SWTPC keyboard cost $125, sell for 
$115. Alan Gray (08) 225 0001 ext 6887 (9-5 p.m.) 

WANTED: Manuals (service and other) for teletype 
Model 15. Also wanted printer - IBM Selectric or 
ASCII, any type. Tony Maresca, 107 Marion Rd., 
Cowandilla, 5033. 

SELL: EA 2650 fully buffered with I/O 8k RAM 
board. EA VDU kbd, case, p/s both 9/10 complete 
5400, Greg (02) 630-1013. 

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, Modern Magazines (Holdings) Ltd 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 whatsoever 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. 

............................,..,,.,.,,.-. ... . 
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T159 and printer 5400. One year old update otter, 
extra mag cards, batteries, programmes: Golf, 
Battleships, Mastermind, Moonlanding, Racing. 
P.O. Box 277, North Quay, 4000. Ph. (07) 229 7178. 

TRS-80 RS232 Interface to drive a printer with or 
without expansion interface - no modification to 
TRS80, just plug In. $65. Write to P.O. Box 122, 
Bondi Beach, 2026 for more info on this and other 
items. 

TRS-80 16k level II and level I (switchabie), lower 
case converted, cassette recorder, power supply, 
manuals, exclusing video monitor, $1000. Walter 
Harris, 7 Carew Street, Dee Why 2099. 

SELL EA Feb -Apr 78 TV Typewriter/computer 
terminal, 5160, slightly Imperfect. B. Little, 7 
Elmore Ave, Croydon 3136. Phone (03) 723 4277. 

MISCELLANEOUS 

WANTED: November 1978 Issue of Kilobaud. Will 
pay reasonable price. J. Plnakis, 3 Riverview 
Court, Dalkeith, 6009. Ph. (09) 386 6791. 

SELL: ETI-132 power supply. 0.16 V adjustable. 
Fully operational $55. Ph. R. Parkes, 796 8643 
(a.h.), Clayton South, Victoria. 

SELL: Elektor magazines No's 1-6, 9-26, 29, 31, 
33-35, 42, 45, 47, 48. Total 33, lot $90. Phone Pat 
759-5080 a.h. Lakemba, NSW. 

WANTED: Circuit diagrams, pcb patterns and 
parts list for "Space Invaders" video game. 
Contact Craig Schramm, 36 Chater St., Carina, 
Old, 4152. Ph. (07) 398 4713. 

OSCILLOSCOPE: University 5MHz bandwidth in 
good working order. Ideal for hobbyists. $95. Ph. 
(03) 49 2703 or write G. Kingsmlll, 45 Jellicoe St., 
Ivanhoe, 3079. 

SELL: 30 Painton 24 way edge connectors, $1.50 
each. Contact Nigel, 39 Chelsea Rd., Chelsea, 
3196, or b.h. (03) 602 4088. 

SELL: New valves: 6X9, 6U9, 6Y9, 6BX6, 6GW8, 
6CM5, 6HS8/6BU8, 6ES8, 6HG8, EY88/64L3, 
6BL8, 6GV8, DY87 152. Apply K. Young, 26 
Newcastle St., Mayfield, NSW, 2304. 

EXPERIMENTER selling up: ICs, TTL, 
components, strobes, transformers, books, ETI d 
EA magazines, digital circuits, VOM, meters, tools. 
Phone (02) 929-9044. 

Philips 32 
the time saver 

15 MHz/Dual Trace 
5rmil sensitivity 
Same sensitivity 
X and Y 
Auto 
Triggering 
B -Invert 
Triggering 
from A or B 
TV triggering 
Double insulated 
power supply 

.- 

J 

Fine. 
But at what price? 

Our brochure will open your mind as 
to how the PM 3207 can save time and 
money for you. 

It's titled "Just ten minutes of your 
time". 

If you can spare a few minutes now 
to write or ring Philips, you'll see it on 
your desk soon. 

Test & Measuring 
Instruments 

¡ ! ...' 
f 

t 

OMIUVí , 
f 

PHILIPS 
For more details contact: 

Philips Electronic Systems - 
Scientific & industrial Equipment, 

P.O. Box 119, North Ryde, NSW 2113 
or phone Sydney 888 8222 Melbourne 699 0300 Adelaide 

223 4022 Perth 277 4199 Brisbane 44 0191 Wellington NZ 859 859 
AHEARN S119 
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CHEAP 
TAPES! 

BULK TAPES DISCOUNTED 

LN C60 

LN C90 

LN C120 

UD C60 

UD C90 

UDXLI C60 

UDXLI C90 

UDXL II C60 

UDXL H C90 

D -C60 

D -C90 

AD -C60 

AD -C90 

SA -C60 

SA -C90 

MAR -C60 

MA -C60 

CHF C60 

CHF C90 

BHF C60 

BHF C90 

AHF C60 

AHF C90 

FL C60 

FL C90 
FXI C60 

FXI C90 

FXII C60 

FXII C90 

MC 60 

MC 90 

UD C90 

G -C90 

MAXELL 
ULTRA LOW NOISE 

ULTRA LOW NOISE 

ULTRA LOW NOISE 

ULTRA DYNAMIC 

ULTRA DYNAMIC 

EPITAXIAL 
EPITAXIAL 

EPITAXIAL 
EPITAXIAL 

TDK 
DYNAMIC 
DYNAMIC 

ACOUSTIC DYNAMIC 
ACOUSTIC DYNAMIC 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

SUPER AVILYN Box of 10 

SUPER AVILYN Box of 10 

METAL (METAL CASE) Each 
METAL Each 

SONY 
ORANGE CASE 
ORANGE CASE 
GREEN CASE 

GREEN CASE 

BLUE CASE 
BLUE CASE 

FUJI 
SUPER LOW NOISE 

SUPER LOW NOISE 

PURE FERRIX 

PURE FERRIX 

BERIDOX. 

BERIDOX 

METAL 

METAL 

OPUS 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Each 

Each 

18.00 

25.00 

37.00 

29.00 

35.00 

38.00 

48.00 

40.00 

50.00 

$ 

18.00 

23.00 

28.00 

3100 
34.00 

43.00 

14.00 

11.00 

$ 

18.00 

24.00 

24.00 

28.00 

29.00 

39.00 

17.00 

23.00 

26.00 

31.00 

32.00 

41.00 

11.00 

14.50 

EXT. RESPONSE Box of 12 25.00 

G -TAPE LOW NOISE Box of 20 19.00 

FURTHER DISCOUNTS AVAILABLE 
ON PURCHASE OF 10 BOXES 

OR MORE 
ADD: PACK 8 POST - 

VIC. TASISAINSW WA/NT/OLD 
1 -2 Boxes $1.00 $2.00 $3.00 
3-4 Boxes $1.50 $3.00 $3.50 

5+ Boxes $2.00 $4.00 $5.00 

STOCK AT PRICES SHOWN AVAILABLE 
AT TIME OF GOING TO PRESS 

TO: 
MAIL ORDER CENTRE 
A.M.S. SYSTEMS, 
135 Hawthorn Road, 
CAULFIELD. VIC. 3162.' 

PH: (03) 528 1149 

JBL'S 4311 
STUDIO 

MONITOR. 

NOVA IT'S 
NOT FOR 
STUDIOS 

ONLY. 

: '`r_-.-. 

FIRST 
WII'TH THE 

PROS. 

'JBL 

JBL, is making its most pop- 
ular studio monitor available to 
everyone. 

It's a 3 -way, high -efficiency 
system that gives you wide 
range response. And, because 
it's compact for use in small 
studios, and is finished in hand - 
rubbed walnut, it's perfect for 
your living room or den. The 
JBL 4311 compact studio 
monitor. 

For details and 
demonstrations visit us 

THE PROFESSIONALS IN JBL 

iflSOLlflD 
PTY. LTD. 

108 WEST ST., CROWS NEST 
929 2714 921498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT-IN SOUND SYSTEMS. 

Mail Order 
KEF 

Drivers 
&Kits 
CERTIFIED MAIL 

DELIVERY THROUGHOUT 
AUSTRALIA 

& NEW ZEALAND 
Bankcard accepted 

113 
Superb 30 x 21cm 
bass driver, with 
solid flat diaphragm 
of unique 
construction, acting 
as a perfect rigid 
piston, to give clean, 
distortion -free bass 
over the frequency 
range 20-1,000Hz. 
The KEF range also 
Includes mid range 
and high frequency 
Units, with dividing 
networks designed 
to link them Into - 

compatible systems. 

the no-compromiseapproach 
to uncolored sound 

For full information ,write to. 
AUDIOKITS 
PO BOX 553 
BROOKVALE NSW 2100 

OTC. 
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QUCar 

TOUCH SENSITIVE 88 NOTE 
PIANO 

COMPLETE KITS from only $550 + freight. 
Construction Manual $2.50 
Demonstration Cassette 53.00 
Send 30c stamp for more information. 

The piano has long been the lead- 
ing instrument for musical expression 

where all the subtle emotions of the player are 
instantly transmitted through the fingers. The 'CLEF' TS - 

88 is a fully touch sensitive electronic piano that allows the 
same degree of expression as a conventional piano without the 
problems of weight, size, tuning, and price that have always 
been associated with the instrument. 

Electronic techniques make this possible in a stylish compact 
form providing variations in sound from a mellow grand to a tin- 
kling barrelhouse plano and even a harpsichord. 

The TS -88 Is easily moved and is not adversely affected by the 
movement or the room conditions, damp or dry, and the tuning 
remains constant. 

Practice need not affect the rest of the family as an amplifier 
with headpiece facilities can be used. The TS -88 will drive any 
amplifier from a home hi -fl to the largest on-stage amplifier. A 

small amplifier can be built into the piano if desired. 

FEATURES 

Full 7'/. Octave Keyboard 

Touch Sensitive on all Voices 

Sustain and Soft Pedals 

Tuning Electronically fixed on single internal 
control 
Five Voices - Mellow, Normal, Bright, 
Harpsichord and Honky Tonk, plus combinations 

Tremelo and Phasing effects Compact Size 

Output will drive any amplifier Low Weight 20kg 

380 SUSSEX STREET, SYDNEY. N. S. W. 

P.O. Box K39, Haymarket. 2000 
II PTY. LTD. Telephone 2115077 

Model TS -88 

c 

SPECIFICATIONS 

MUSICAL COMPASS 
7'/4 Octaves A to C 

FREQUENCY COMPASS 
Fundamental Frequency Range 
27.5Hz to 4188Hz 
Master Oscillator 1.588 MHz 

TOUCH CHARACTERISTICS 
Dynamic Range > 30d8 
Key Action 50g 

SOUND ENVELOPE 
Touch Range 2 to 4OmS 
Attack Period < 1mS 
Early Delay 500mS nominal 
Sustain 2 to 8 sec. 

CONTROLS 
On/Off Switch. 
Normal Voice Select 
Mellow Voice Select. 
Bright Voice Select 
Harpsichord Voice Select. 
Honky Tonk Voice Select. 
Tremolo Effect Select. 
Phase Effect Select 
Sustain Foot Pedal 
Soft Foot Pedal 

SOCKETS 
Mains Input 
Pedal Output 
High Level Output 
Low Level Output 
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WE GET MANY enquiries from readers 
wanting to know where they can get kits 
for the projects we publish. This list is 
a guide to suppliers of kits and compo- 
nents for ETI projects. 

We have listed here most of the 
projects published over the last few 
years which are either available as kits 
or can still be made up by shopping 
around for components. Suppliers listed 
against a particular project Will either 
stock it as a kit or stock the pc board 
plus the other components. 
Printed circuit boards 
Those suppliers listed against specific 
projects here are able to supply pc 
boards for those projects. Printed circuit 
boards for every project ever published 
in ETI are available through the fol- 
lowing companies (to th% best of our 
knowledge): 
RCS Radio Radio Despatch Service 
651 Forest Rd 869 George St 
Bexley NSW Sydney NSW 2000 

For current projects and a more 
comprehensive list of pc board suppliers 
refer to the Shoparound page in this 
and previous issues. This list will be 
updated roughly every four months. 

Key to Companies 

A Applied Technology Pry Ltd, 1A Paterson Avenue, 
Waitara, NSW 2077. Ph. (02) 487-2711. 

B Bin Edge Electronic Agencies. 115 Parrámatta Road, 
Concord (PO Box 1005, Burwood North 2134). 
Ph. (02) 747-6472. 

C J.R. Components, PO Box 128, Eastwood. NSW 2122. 
Ph. (02) 85-3976. 

D Dick Smith Electronics P/L, Cnr Waterloo 8 Lane Cove 
Roads, North Ryde, 2113. Ph. (02) 888-3200. 

E All Electronic Components, 118 Lonsdale Street, 
Melbourne, Vic 3000. Ph. (03) 662-3506. 

F Tasman Electronics, 12 Victoria Street, Coburg. Vic 3058. 
Ph. (03) 354-5062. 

J Jaycar Pry Ltd, PO Box K39, Haymarket, NSW 2000. 
Ph. (02)211-5077. 

K S M Electronics, 10 Stafford Court, Doncaster East, Vic 
3109. Ph. (03) 842-3950. 

L Ellistronics, 289 Latrobe Street, Melbourne, Vic 3000. 
Ph. (03) 602-3282. 

M Mode Electronics, PO Box 365, Mascot, NSW 2020. 
Ph. (02) 666-6324. 

N Nebula Electronics Pry Ltd, 15 Boundary Street. 
Rushcutters Bay, NSW 2011. Ph. (02) 33-5850. 

O Orbit Electronics. PO Box 7176, Auckland, New Zealand. 

P Pre -Pak Electronics, 718 Parramatta Road, Croydon. 
NSW 2132. Ph. (02) 797-6144. 

R Rod Irving, PO Box 135, Northcote, Vic 3070. 
Ph. (03)489-8131. 

Silicon Valley, 23 Chandos Street. St. Leonards. 
NSW 2065. Ph. (02) 439-4655. 
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for projects 
W Willis Electronics, 993 Hay Street, Perth, WA 6000. 

Ph. (09)321-7609. 
Y Trilogy, 40 Princes Highway, Fairy Meadow, NSW 2519 

Project Electronics 
Continuity Tester 
Soil Moisture Indicator R,B 
Heads or Tails Circuit (Oct 76) . W,R,D,E,A,F,B,Y,L 
Two Tone Door Bell (Oct 78) . W,R,D,E,O,A,F,B,Y,L 
500 Second Timer W,D,E,A,B,Y,L 
Morse Practice Set W,D,O,A,B,Y,L 
Buzz Board W,D,A,B,Y,L 
Simple Amplifier (Oct 76) W,R,D,E,A,B,Y,L 
Simple AM Tuner (Mar 77) W,D,E,B,Y 
Electronic Bongos R,D,A,B,Y,L 
Simple Intercom (Nov 76) W,A, 
Electronic Siren W,R,D,E,O,A,B,Y,L 
Temperature Alarm (Dec 76) W,D,E,A,B.Y,L 
Singing Moisture Meter D,B,Y 
LED Dice Circuit (Oct 76) W,R,D,E,A,B,L 
Electronic Tie Breaker (Jan 77) 
Tape Noise Limiter (Jun 78) R,E,F 
Two -Octave Organ (Jun 78) W,D.B,Y 
Tachometer (Mar 77) W,E,O 

Intruder Alarm W,R,E,A 
Train Controller W,R,E,L 
Car Alarm W,R,D,E,A,B,Y,L 
Over -rev Alarm W 
FM Antenna W 
Over -LED W,E 
Hi -Fi Speaker W 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) E,O 
133 Phase Meter (Apr 77) E 
134 True RMS Voltmeter (Aug77) E 
135 Digital Panel Meter (Oct 77) E 
136 Linear Scale Capacitance Meter (Mar 78) 
137 Audio Oscillator (May 78) W,D,E 
138 Audio Wattmeter (Nov 78) E,B 
139 SWR/Power Meter (May 78) 
140 1GHz Frequency Meter -timer (Mar 78) C 
141 Logic Trigger (Jan 79) E 
142 High Current Power Supply (Feb 79) W,E 
143 Curve Tracer (Jan 79) W 
144 Expanded -scale RMS Voltmeter (Jun 79) E 
148 Versatile Logic Test Probe (Jul 79) E,L 

Simple Projects 
244 Alarm Alarm (Feb 77) F 
245 White Line Follower (Nov 77) F 
246 Rain Alarm (Apr 78) F 
248 Simple 12V to 22V Converter (Jul 78) W 
249 Electronic Combination Lock (Apr 79) E 
252 The Passionmeter (Aug 79) 
253 Electronic Grenade (Hot Potato) (May 79) 
254 Egg Timer (Jun 79) W 

Motorists' Projects 
316 Transistor Assisted Ignition (May T7) W,E,O,K 
317 Rev. Monitor Counter (Jul 77) E 
318 Digital Car Tacho (Jul 78) W,E,K 
319 Variwiper MK II (Sep 78) 
320 Battery Condition Indicator (Apr 79) E,L 

Audio Projects 
448 Disco Mixer (Nov 76) W 
449 Balanced Microphone Amp (Nov 76) .. W,D,E,J,F,Y 
450 Bucket Bngade Audio Delay Line (Dec 77) .... W,E 
451 Hum Filter (Jul 79) D,E,F 
455 Class A Headphone Amp (Nov 78) 
470 60 W Amp Module (May 79) ... W,R,E,F,B,P,L,A,V 
471 High Performance Stereo Preamp Control 

Unit (Jun 79) W,R,E,F,B,P,A,V,L 
472 Power Supply - the Series 4000 Stereo 

Amp (Jul 79) W,R,E,F,B,A, V,L 
473 Senes 4000 Moving -coil Cartridge 

Preamplifier F,J 
480 50-100 Watt Amp 

Modules (Dec 76) W,R,D,E,J,O,A,Y,L 
481 12V 100 Watt Audio Amp (May 77) R,E 
481 High Power PA/Guhar Amp (Jun 77) W 
482 Stereo Amp (Jan 77) 0,E 
482 Stereo Amp Part 2 (Feb 77) 0,E 
483 Sound Level Meter (Feb 78) E 
484 Simple Compressor Expander (Jul 77) EA 

485 Graphic Equaliser (Jun 77) W,E,J,O 
486 Howl -round Stabiliser (Nov 77) J 
487 Audio Spectrum Analyser (Feb 78) E 
489 Audio Spectrum Analyser 2 (Apr 78) E,J 
490 Audio Compressor (Dec 78) 
491 Simple Graphic Equaliser (Mar 79) W,E 

Miscellaneous 
546 GSR Monitor (Mar 77) W,E 
547 Telephone Bell Extender (Jun 77) E 
548 Photographic Strobe (May 77) W,E 
549 Induction Balance Metal 

Detector (May 77) W,D,E,L 
550 Digital Dial (Aug 78) E,O 
551 Light Chaser (Sep 78) W,E,O 
552 LED Pendant (Sep 78) A 
553 Tape/Slide Synchroniser (Oct 78) E 
556 Wind Speed/Direction Indicator (Dec 78) 
557 Reaction Timer (Feb 79) E 
558 Mast -head Strobe (Feb 79) E 
559 Cable Tester (Mar 79) 
575 Portable Fluorescent Light Wand for 

Car, Camping (Aug 79) W 
577 General Purpose Power Supply ' J 
581 Dual Power Supply (Jan 77) W,E,Y 
582 House Alarm (Jul 77) W,E,O.A, 

House Alarm- 
Installation Instructions (Aug 77) W 

583 Marine Gas Alarm (Aug 77) D,E,M 
585 Ultrasonic Switch (Sep 77) R,D,E,O,F 
586 Shutter Speed Tyner (Oct 77) E 
587 UFO Detecor (May 78) 
588 Theatrical Lighting Controller 

(Nov 8 Dec 77 Jan 8 Mar 78) N 
589 Digital Temperature 

Meter (PCB135) (Dec 77) E 
590 LCD Stopwatch (Oct 78) O,N 
591 Up/Down Presettable Counter (Jul 78) 0,E 
592 Light Show Controller (Aug 78) E 
593 Colour Sequencer (Dec 78) 
594 Development Timer (Apr 79) E 
595 Aquarium Lamp Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) W,D,E,A 
603 Sequencer (Aug 77) W 
604 Accentuated Beat Metronome (Sep 77) E 

Computer Projects 
630 Hex Display (Dec 76) E,A 
631 ASCII Keyboard (Dec 76) W,E,O,A 
631 Keyboard Encoder (Apr 77) W,E,O,A 
632 Video Display Unit (Jan 77) E,O,A 
633 TV Sync Generator (Jan 77) E,A 
635 Microcomputer Power Supply (Sep 77) O 
637 Cuts Cassette Interface (Jun 78) V,E.A 
638 Eprom Programmer (Jul 78) W,E,A 
639 Computerised Musical Doorbell (Mar 78) A 
640 S100 VDU (Apr, May, Jun 78) W,O,A,V 
641 5100 Printer (Sep 78) O 
642 16k 5100 RAM Card (Feb 79) K 
650 STAG Timer (Nov 78) E.A,L 
651 Binary to Hex Number Converter (Jun 79) E 

Radio Projects 
712 CB Power Supply (Jun 77) W,E 
713 Add-on FM Tuner (Sep 77) 
714 VHF -Log -Periodic Antenna (Feb, Mar 78) 
717 Crosshatch Generator (May 78) W,D,E,A,Y 
718 SW Radio (Oct 78) E 
719 RF Field Strength Indicator (Nov 78) 
720 2m VMOS Power Amp (Jan 79) 
721 Aircraft Band Converter (Mar 79) W,E 
724 Microwave Oven Leak Detector (Jul 79) D,E,B 
725 Simple SSB Generator employs Polyphase 

Network using Standard Components (Aug 79) E,L 
730 Get Going on Radioteletype (Aug 79) E,L 

Electronic Games 
804 ' Selectagame (Nov 76) 0 
804 Selectagame (Rifle Project) (Mar 77) O 
806 Skeet (Jan 78) U 
810 Stunt Cycle TV Game (Jun 78) D,O 
811 TV Tank Game (Oct 78) O 
812 Wheel of Fortune (Dec 78) 
813 Race Track Game (Jan 79) O 
814 The 'Dinky -Die' (Aug 79) 
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WE RECENTLY heard about a young 
university student who had been a 

keen electronics hobbyist since he was 
knee-high to a 6CA7. Apart from 
building the usual crystal sets, hee-haw 
sirens, home burglar alarms etc, he 
was a keen listener on the shortwave 
bands. 

After some years doing quite nicely 
thank you at his philosophy course at 
the university, he felt the need to do 
something a little more substantial with 
his hobby. He threw himself 
wholeheartedly into studying for his 
amateur radio licence. 

Unfortunately, after some time he 
had to postpone sitting for his amateur 
licence exam as his Professor said. his 
extracurricular activities were 
interfering with his university studies. 

The poor lad had to put Descartes 
before the Morse! 

Random 
communications 
Radio and electronics engineers 
normally feel that their science covers 
almost all fields of communications, 
including fibre optics and any voice 
communications other than those 
directly from one person to another. 
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It doesn't matter what 
I do, damn'it, I still only 
get 2WS ! 

, 
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What other forms of communication 
are possible? Let us look at some 
exotic techniques. 

Neutrinos can travel through matter 
virtually unhindered. A neutrino beam 
generated in England could easily 
travel through the earth to reach 
Australia. As neutrinos have a zero rest 
mass, they travel at the speed of light 
and will pass through the earth in 
under 1/20th of a second. Radio waves 
cannot pass through the earth and 
therefore expensive satellites in 
geostationary orbits are used in 
communications between widely 
spaced parts of the earth's surface. 
Why not use neutrinos? One can 
generate neutrinos in large numbers, 
but the problem is in detecting them at 
their destination. Although neutrinos 
can be detected, complex equipment 
is needed and the fraction of the 
neutrinos detected is very small 
indeed. 

te 
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Neutrinos are unaffected by electric 
or by magnetic fields; they travel in 
straight lines except in so far as they are 
moved by the gravitational fields 
present in space. It has been suggested 
that very advanced civilisations may be 
using neutrinos to communicate 
rather than microwaves, so perhaps we 
are looking with the wrong equipment, 
in our searches for extra -terrestrial 
neutrinos. 

Even more exotic would be a 
communications system employing 
gravitational waves. Some years ago it 
was thought that these waves had been 
detected from astronomical sources, 
but this work has not been confirmed 
by other workers. Gravitational waves 
may offer some attractions for 
communications purposes, but until 
we can detect them, we cannot take the 
matter further. 

Yet farther into the realms of fantasy, 
we can imagine communications by 
means of tachyons - hypothetical 
particles which can travel faster than 
light and which would therefore offer 
great speed ' advantages for 
communications with distant parts of 
the universe. Perhaps some being 
somewhere has discovered' tachyons 
and is trying to use them to 
communicate with us! 

162 - June 1980 ETI 



AND IT'S ALL IN OUR COLOUR CATALOGUE 
The truth is, JVC have always produced real hi-fi 
components and we believe this current range 
represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 
your appetite:- Quartz locked turntables with un- 
canny accuracy; Receivers/Amplifiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 

Imo- '13 4! 

speaker systems; Separate but matching JVC 

components designed to compliment one another, 
perfectly. And all this real hi-fi know-how is yours 
....merely for the asking. r - - - - - - - I 
1 FREE OFFER 1 
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If youlthink they look different, 
wait till you've heard them! IN - maw go 

the right choice 

1 

.> 

COLOUR HIFI CATALOGUE I 
Just fill out this coupon and we'll fill you I in on what's available and new in terms 
of JVC hi-fi entertainment...and it's all 
FREE! 

Name 

Address 

Postcode 
WT1323/ETI/79 

I am especially interested in... 

Cassette Decks 

Matching Systems Amplifiers 
E Speakers 
E Turntables 
E Receivers 

Just address your 
envelope to... 
JVC Hi -Fi Advisory 
Service, 
Post Office Box 307, 
North Ryde, 

N.S.W. 2113 JVC 
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Technics' 

for the metal tape era. 

MachIIi.cs M63 

source 

input output 

E ER 

3 Head System__ 4 
3 Head Function Display Indicates 
Head Mode. 

For further information contact 
the Technics Advisory Service 
P.O. Box 319, North Ryde 2113. 

Technics 
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Metal recording tape has 
arrived and so has the 3 -head - 

deck to handle it: Technics 
RS -M63 with new improved 
HPF' heads. 

Metal tape offers the 'best 
yet' recording and playback 
quality. The dynamic range.is 
much wider and frequency 
response extends much further 
into the high range than is 
possible with other tape types. 
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This stereo unit also features 
2 -colour FL peak meters and a 
memory system which cues 
your tape to any preselected 
point and plays back 
automatically. 

And another reason why 
Technics hi-fi sounds alive. 

Technics 


