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A new dynamic generation of 
Maxell tapes. 

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/12014sec. EQ) 
UD-XL II: High level position (High level bias/70 µsec. EQ) 

maxell C90. 

maxell. UD 
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Fo details 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. 

DistrIbuted by... 

HAGEMEYER 
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maxell® 
simply excellent 
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THIS MONTH we have quite a diverse range of interesting articles, projects and reviews for you. From satellite 

business systems to a metal detector, from a simple siren project to the trips and traps in subjective equipment 
reviews. 

The feature project is our new metal detector. While our 1977 induction balance metal detector (ETI-549) 
is still a currently popular kit, the current design is quite different in a number of ways. It exploits the 

old BFO technique in a new way and is considerably easier to construct - especially if you are a 

newcomer to this sort of thing. Happy treasure hunting ! 

Satellite business systems will provide unrivalled communications facilities for 
US companies in the very near future. Undoubtedly the concept will spread. Be 

prepared for the future today. One branch of Australia's Commonwealth Scientific 
and Industrial Research Organisation is currently very active in the geophysical 

exploration arena - this country has some unique problems when it comes to finding 
and exploiting our natural resources. Our other feature this month tells the story of 
SIROTEM, a remarkable geophysical exploration instrument (electronic - naturally) 
designed here, that has swiftly gained both international acclaim and commercial 
acceptance. It's a success story that deserves recognition. 

On the hi-fi front it seems that the long-awaited commercial introduction of 
digital sound equipment will be further away than most people had hoped. 
Standards pose the most significant problem. For an insight, commence reading on 

page 108. In Sound reviews this month we have quite a surprising report on the 
Koss Pro/4AAA headphones plus the promised review of the Technics RS -M63 
cassette deck and a preamp/amp system - Akai's PS200C and PS200M, of convent- 
ional design, 'built like a battleship', with solid performance. 

The question of subjective equipment reviewing as an art/science is raised in 

the gullible listener , commencing page 135, and correspondent John Gardiner 
provides much food for thought. 

See you here next month. 

Roger Harrison, Editor 
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Lwn ?addington, S,dnev. The search was 
not successful, but our new metal detector 
was! °hotograph and cover design by 
Ivy Hansen 

news 
NEWS DIGEST 8 
Switch on for Teletext!; New head for 
elec ionic_ School; Solar powered commun- 
ications system goes into service. 

PRINTOUT 77 
HP's personal computer; New printer from 
Anadex, Video RAM board; New club; 
Brief bytes. 

COMMUNICATIONS NEWS 87 
Morse and RTTY the microprocessor way; 
Note on the 70W 6/10m booster amp; 
Repeater struck by lightning 

SHORTWAVE LODGINGS 91 
More space for broadcasters; Turkey for 
overseas; Greenland heard; Clandestine 
Radio; Brazil in English. 

features 
,ATELLITE BUSINESS SYSTEMS 19 
USA companies will shortly have an 
nrivalled communications systems using 
3tellites owned and operated by a private 

rsortlum. 

R I i 
iIROTEM 5 

i^ geophysical exploration instrument, 
designed and developed in Australia has won 
both international acclaim and commercial 
acceptance. 

projects 

561: METAL DETECTOR 31 
Our new metal detector employs modern 
refinements on an old technique, is simple 
to build and set up. 

322: OVER -REV ALARM 45 
Another project in our 'update your car, 
electronically' series, this unit lets you 
know when you're approaching the engine 
rev limit or a certain speed. 

264: SIMPLE SIREN 50 
Simulate an air raid siren or that of a fire 
engine. 
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455: SPEAKER PROTECTOR 39 
This project will protect your speakers 
from damage due to overload or amplifier 
faults. 

IMPROVEMENTS TO THE 
RTTY SYSTEM 54 
How to add a filter, tuning CRO and a 

UART speed converter/regenerator to the 
ETI-730/731 radioteletype projects. 

LAB NOTES 61 
The LM3914 - a versatile LED bar/dot 
graph display chip and how to use it. 

sound 
SOUND NEWS 101 
Sonics - a new publication; Motional 
feedback box; AKG mics for the musician; 
Fosgate speakers for car sound; Sound 
Engineering course. 

DIGITAL STANDARDS - 
A QUANDARY '108 
In our October 1979 issue we gave readers 
an insight into developments in digital 
recording. Standards remain a quandary, 
here's the background. 

AKAI'S PS -200C PREAMP 
AND PS -200M POWER AMP 118 
Conventional design, solid construction and 
exemplary performance. 

TECHNICS RS -M63 
STEREO CASSETTE DECK 126 
An attractively priced top -line machine, 
with metal tape facility and first class 
performance. 

KOSS PRO/4AAA 
STEREO HEADPHONES 132 
, 

. . . they could readily become the best 
stereo dynamic headphones on the market". 

THE GULLIBLE LISTENER 135 
Subjective reviewing of audio equipment 
is fraught with many traps. 

REEL-TO-REEL TAPE OFFER 114 
Superb Ampex tapes for the reel-to-reel 
enthusiast. 

general 
LETTERS 15 
Beryllium oxide controversy; Aircraft band 
converter; Tunnel diodes. 

IDEAS FOR EXPERIMENTERS 69 
Simple software controlled keyboard 
encoder; Flip-flop flasher; ETI-551 
oscillator. 

SHOPAROUND 73 
Where to shop for those unusual components; 
kits and components for our recent projects, 
etc. 

SUPER CALCULATOR OFFER 84 
A scientific calculator and a metric con- 
version calculator at attractive prices. 

IONOSPHERIC PREDICTIONS 

MINI -MART 

KITS FOR PROJECTS 

ETI SERVICES 
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PC BOARD PATTERNS 

95 

142 

144 

145 

146 

113 
For those using the Scotchcal process to 
make their own pc boards - expose through 
the page. 
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THE 'VERY LARGE ARRAY' 
The world's largest, most sensitive, highest 
resolution radio telescope ever to be built, 
it will provide scientists with the most 
advanced facilities yet devised. 

PIPE AND CABLE LOCATOR 
Finding ring -pulls, bottle tops and assorted 
junk is fine with your 'garden variety' 
metal detector, but if you need to find 
something larger, deeper - and/or 
important - like water pipes, phone cables 
etc, then you need a proper instrument. 
Based on a highly successful commercial 
design, our Pipe and Cable Locator should 
prove a very useful device. 

111111111111111\ 
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MARANTZ MODEL 2600 

AM/FM STEREO RECEIVER 
Featuring 300 watts per channel output and 

a tuning oscilloscope, Marantz appear to have 

sacrificed nothing in the way of quality on 
this unit. 

GEIGER COUNTER 
Sensitive and simple to build, this battery - 
operated instrument will be very useful to 
schools, colleges and enthusiasts interested 
in radiometric measurements. 

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 March 1980 - 5 



A R LEC 

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 Models Rated At 7VA. 
Features: 
Insulated to AS 0 126 
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 
30.32 Lexton Road,Box HiII,Vic.3128,Australia. Telex:32288. 

VICTORIA: 890661 
N.S.W: 7896733 
STH. AUST.: 516981 

QUEENSLAND: 525421 
WEST. AUST 3819522 
HONG KONG: (3)891271 

Weller 

vve11eY 

The Tools. 
from 

Cooper The Toolmaker. 
Weller industrial SPI non -temperature 

controlled soldering irons, with nickel plated 
copper tips, stainless steel barrels. Impact and 

heat resistant handles are lightweight. 
Available in 25 or 40 watts. 

The Weller WTCPN soldering station is 
temperature controlled and combines high 

volume capability with precision performance. 
The low -voltage TC201 soldering pencil employs the 
exclúsive `closed' loop method to control maximum 
temperature and protect the sensitive components. 

on. coop. On. G lam.o 
ea. xx Navaw 

.Wu, NSW 2040 w.pYea 
T. 05511 Tow. SSapS 

Lufkin 
a Si.oa+ 

.lean oi,p á.m 

The Cooper Group 
CRESCENT. LUFKIN NICHOLSON WELLER WISSxCELITE £., 
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LISTED BELOW ARE THE 

MAJOR HEADPHONES THAT OUTPERFORM 

THE MARUNI HV3000R 

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

MARUI 
SUPERLATIVE HEADPHONES AND MICROPHONES 

THE MARUNI CORPORATION 
297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 TELEPHONE, 645 2079 TELEX 32571 



s digest 
Switch on for teletext! 
Teletext officially went into service around Australia on 
Monday 4 February, just as we went to press. 

Television stations have 
been broadcasting experi- 
mental Teletext transmis- 
sions since March 1977. 

The Minister for Post and 
Telecommunications, Mr Tony 
Staley, launched the service at a 
ceremony in Sydney's Com- 
monwealth Centre. 

"This opens a whole new di- 
mension in television in this 
country," he said. 

Channels 7 and 9 in Sydney 
and Melbourne are transmitting 
hundreds of 'pages' of Teletext 
data already, including news, 
sports, cartoons (9, financial 
and weather information. The 
data is continually revised. 

About twenty capital city and 
regional stations have Teletext 
services on their transmissions. 

Philips issued a release im- 
mediately following the an- 
nouncement of the service, say- 
ing that they could deliver initial 
supplies of Teletext -equipped 
receivers to retailers within 12 
weeks. 

Philips' chairman and Man- 
aging Director, Mr H.D. Huyer, 
said that some 200 Teletext re- 
ceivers had been produced at 
their Clayton, Victoria, factories 
and supplied to the Australian 
TV industry over the past three 
years for experiments with the 
system. 

Whilst add-on Teletext de- 
coders are already available, 

New 

`3°° 

electronics 

J STANDARD 
COMPONENTS 
PTY. LTD. 

MANUFACTURERS 
8 DISTRIBUTORS 
TO THE ELECTRONICS 
INDUSTRY 

Philips said they did not con- 
template manufacturing one. 
They estimate a teletext - 
equipped receiver will be 
around $300 dearer than a 
standard colour TV receiver. 

"Initially, Teletext will be con- 
fined to the 63 cm (26") screen 
models and a 54 cm (22") 
model will follow. We don't be- 
lieve the nature of Teletext will 
make it acceptable viewing on 
small screen sizes, but we are 
keeping our options open." Mr 
Huyer said. 

Telecom was evaluating 'in- 
teractive' systems - such as 
Britain's Prestel, which allows 
the individual subscriber to link 
his television set by telephone to 
the information computers. 
Subscribers would have access 
to virtually unlimited informa- 
tion services, for a fee. 

Mr Staley said that it would be 
left to the marketplace to decide 
the fate of Teletext and other 
developments, such as Prestel, 
which could be introduced in 
Australia in three or four years. 

Australian companies may 
also provide printers to provide 
users with hard copy of Teletext 
information. 

"When I was in France I saw 
the prototypes of a system with 
hard copy printers which may 
make a form of electronic mail 
available in the near future," Mr 
Staley said. 

catalogue 
Standard Components have 
released their new 96 -page 
colour catalogue containing 
over 5000 product lines. 

Standards, renowned for the 
service they provide to NSW 
country customers, have previ- 
ously not had a catalogue of 
products during their 20 years 
in the wholesale electronics bus- 
iness. The catalogue is easy to 
use, cross-referenced, indexed 
and ís available for $3.00 
plus 50 cents postage from 
Standard Components Pty Ltd, 
9 Hill Street, Leichhardt NSW 
2040. (02) 660-6066. 

1 \ 

ti 

er 

c 

`Instant' pc boards 
Bishop Graphics Inc. recently introduced a new electronic 
circuit packaging, repair and prototyping system, called E -Z 
Circuit. 

Designed for a wide range 
of applications, from solid 
state, digital and linear systems, 
to analog circuitry, the new E -Z 
circuit product line is ideal for 
home hobbyists and ex- 
perimenters, electronic stu- 
dents and circuit designers who 
want to build "instant" printed 
circuit boards, pc board pro- 
totypes, or make pc board re- 
pairs right on the spot. 

Of particular interest to home 
hobbyists and experimenters 
are the fully illustrated, easy -to - 
follow "how to" techniques, tips, 
and directions included in the 
new E -Z Circuit Technical Man- 
ual and Catalogue. 

With this unique line of 
pressure -sensitive copper 
component mounting config- 
urations, donut pads, tape and 
'cut -and -peel' copper sheets 

Wein or Wien? 
It seems we did the gentle- 
man who invented the 
bridge named after him a 
disservice by spelling his 
name incorrectly in Lab 
Notes in our December '79 
issue. 

Correct spelling of said gent's 
name is Wien. Thanks to Mr 

you can build a pc board pro- 
totype or repair pc boards with- 
out chemicals, artwork, photo- 
graphy, screening or etching. 

The E -Z Circuit copper de- 
sign products are specially 
suited to high voltage, high 
speed applications, including 
ECL systems, as well as sophis- 
ticated applications involving 
straight analogue circuitry. 

Also included in Bishop 
Graphics' E -Z Circuit line are 
multi -purpose epoxy glass 
boards, designed to suit a wide 
range of breadboarding and 
prototyping methods, and pre - 
shaped epoxy glass plug boards 
which are specially designed for 
use with E -Z Circuit's pressure - 
sensitive copper design pro- 
ducts. 

More information from Cir- 
cuit Components of Bexley, 
NSW. 

Suckau and Mr Mulok-Houwer 
for pointing out the error of our 
ways. We did attempt to check 
the spelling but two separate, 
well -respected, sources gave 
opposite spellings. With a 50/50 
chance of choosing the wrong 
one, Mr Murphy (who wrote the 
law of the same name) did his 
bit, as usual. 
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Peter Sydenham 
new head of 
electronics school 
ETI correspondent, Profes- 
sor Peter Sydenham, com- 
menced the 1980 academic 
year as Head of the School of 
Electronic Engineering at 
the Levels campus of the 
South Australian Institute of 
Technology. 

Professor Sydenham is the 
author of our popular 'Elec- 
tronics It's Easy' series (now a 
three -volume book set), and the 
'Transducers in Measurement 
and Control' series published in 
E71 over 1972/1973, later pub- 
lished as a book by the Univer- 
sity of New England Press. 

He began his career as an ap- 
prentice electrical fitter, qualify- 
ing after five years with a 1st 
Class Trade certificate from the 
Adelaide Technical College in 
1955. In succeeding years he 
worked with the Nilsen Electric 
Co, and the S.A.I.T., joining the 
(then) PMG as a cadet in 1957. 
During his time with the PMG he 
undertook university study, 
gaining a B.E. (Hons) degree in 
1965, and, in 1967 a master of 
Electronic Systems degree, 
from Adelaide University. At 

EMI 

Warwick University in the UK he 
successfully completed a PhD, 
awarded ín 1969, and is cur- 
rently preparing a submission 
fora DSc at the same university. 

He returned to Australia in 
1970 to take a position of Lec- 
turer in Instrumentation at the 
University of New England. 
Since his original appointment 
he was promoted to Senior Lec- 
turer and lately as Associate Pro- 
fessor, which was the position 
he held immediately prior to his 
appointment to the Institute. 

Firms gear up for video disc 
Trio-Kenwood late last year became the fourth Japanese 
company to sign an agreement with Philips Eindhoven to 
manufacture and market video disc players designed by the 
Dutch giant. 

Trio-Kenwood followed 
Pioneer, Sony and Sharp in 
signing licensing agreements 
with Philips. Trio have been 
working on a video disc system 
for several years but have not 
announced a product. While 
they are reported to prefer the 
optical types (as per Philips) 
over mechanical types (RCA, 
Matsushita etc) it seems Trio are 
attempting to acquire licensing 
on RCA's capacitive pickup 
player. 

Meanwhile, Magnavox began 
their third test marketing of the 

Magnavision optical video disc 
player in Dallas. Texas late last 
year. The firm estimates that by 
1985 the total US market for 
video discs will be about US $3 
billion annually. 

RCA, however, are holding 
out until 1981 to introduce their 
Selectavision player. They ex- 
pect to have demonstrator 
models to US distributors by 
December this year and plan a 

nationwide release in the first 
quarter of 1981. RCA hope to 
establish the Selectavision sys- 
tem as the industry standard. 

Briefs -- 
IBM research sdentistshave 
developed an experimental 
electroplating technique 
that uses the heat from a 
laser to enhance the deposi- 
tion of metal over small 
areas, offering a potentially 
simpler means of producing 
the small metal patterns 
which form the basis of mod- 
ern electronic dreuitry. The 
new approach could avoid 
the need for the overlaid 
masks employed in conven- 
tional photolithographic cir- 
cuit fabrication. 

According to figures out the 
US business press, RCA pushed 
past Sony to become last 
year's VCR market leader. 
Sony's Betamax system, 
launched late in 1975, had the 
market to itself virtually for two 
years. RCA hit number two posi- 
tion in December 1977. The top 
four in the US video cassette re- 
corder market at present are: 
RCA, Sony, National Panasonic 
and Zenith. They are followed by 
JVC, Curtis Mathes, North 
American Philips' Magnavox, 
Matsushita's Quasar, then 
Toshiba and Sanyo. There are 
eight also-rans. 

Texas Instruments has de- 
veloped a distributed com- 
puting network called TI - 
Score for the Lake Placid 
Olympic organizing commit- 
tee to provide the fastest and 
most extensive sports re- 
sults, processing and dis- 
tribution method ever avail- 
able at an Olympics. 

The results are automati- 
cally printed on the eight 
omni 800 model 820 KSR 
terminals at the press 
centres and are transmitted 
to the wire services in New 
York. In four event 
categories, official verifica- 
tion of results is made by 
another TI product, the 1159 
programmable calculator, 
employing a custom module 
developed to the specs of 
LPOOC scoring officials, 
and the PC100C printer. The 
1159 will be used by scorers 
to officially audit times and 
scores in the Bobsled, Biath- 
lon, Speed Skating, Cross 
Country Ski-ing, and Cross 
Country portions of the Nor- 
dic combined events. 

A new UHF communication 
system, designed to cope with 
the Increasing volume of tele- 
phone traffic along the rail link 
between Broadmeadow and 
Werris Creek in the north west of 
NSW, will be supplied and instal- 
led by Plessey Australia Pty Li- 
mited. Referred to as UHF Trunk 
Radio Relay System, it covers 
250 km and is the second such 
microwave link in the network of 
the Public Transport Commis- 
sion of New South Wales instal- 
led by Plessey. It will be in opera- 
tion by the end of 1980. 

A similar system between 
Broadmeadow and South Graf- 
ton was designed and installed 
by Plessey in 1978. 

IBM Scientists (again) 
have invented an experimen- 
tal transistor microstructure 
that could lead to a new form 
of very -large-scale integ- 
rated (VLSI) circuitry. Ex- 
perimental circuits fabri- 
cated with the new struc- 
tures show high switching 
speed (0.8 nanoseconds), 
high packing density and low 
power consumption. Such 
features are key goals of re- 
search efforts aimed at 
further miniaturization and 
integration, say IBM. 

Explosive expansion is the 
forte of fast food chains, the pub- 
lic service and the money supply - ask any Australian 
businessman, says Tandy. 
Tandy Electronics has opened 
68 dealerships in Australia since 
the Australian Tandy Dealer 
programme was launched in 
May, 1978 (a rate of one per 
week). Worldwide, Tandy oper- 
ate more than 7 000 retail out- 
lets, over half of which are deal- 
erships, and recorded nett sales 
of 51215 million in 1978/79. 

What next? Realistic burgers 
with all -beef patties, cheese, let- 
tuce, onions, gherkin on Mic- 
ronta poppy seed buns? 

Japan plans to lead the 
world in IC components - 
and therefore in computers 
and telecommunications - 
by 1999, according to the 
New York Times. The plan is 
apparently the spearhead of 
a national programme to 
transform Japanese industry 
from dependence on heavy 
Industries, such as steel and 
cars, to advanced computer 
fields. 
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What should I look for 
in buying a computer 

Full application software 
Reliable hardware 
Hardware support 
Software support 
Competitive price structure 
State-of-the-art components 
Future expansion capabilities 
A solid company backing 
Australia -wide dealer network 

We've got it all! 
Dealer inquiries invited. 

VECZO GIAPHC 
. Australian Distributors 

AJ. & JW. DICKER 
24 Woodfield Blvde., Caringbah. 2229 Sydney, N.S.W. Phone (02) 524-5639 (Telex) Dicker AÁ70182. 
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World times/alarm watch 

The 1700S is also a 12 - 

function six -digit watch. The 
functions include alarm, day, 
date, seconds, stop watch, 
dual -standard time etc. 

It has an LCD readout and the 
watch has a small battery instal- 
led which is automatically 
charged by a built-in solar cell. .3939. 

GF8 Electronic Imports have just announced the release of a 

solar - world times - alarm watch. 
Known as the Model 1700S, The case and band of the 

it allows a user to easily read 1700S are manufactured from 

the time anywhere in the world. stainless steel and the face is 

glass. The band is fully adjusta- 
ble with the watch itself being 
water resistant 

The 1700S is currently avail- 
able at $89 plus $2.50 postage. 
Contact GFS Electronic Im- 
'Sorts, 15 McKeon Road, 
Mitcham Vic 3132. (03) 873 - 

Australia's largest commercial 
solar powered communications 
system installed 
Lucas Industries has completed the installation of Austra- 
lia's largest commercial application of solar power for the 
communications system along the new 831 km Tarcoola - 
Alice Springs' Railway (see News Digest, Dec. 1979 p.8). 

In 1979 the Australian Na- 
tional Railways awarded Lucas 
the contract to supply solar 
power for 23 radio repeater sta- 
tions in the integrated 
microwave -VHF radio system 
along the railway. 

This communication system 
will enable train crews and track 
maintenance gangs to have 
continuous radio contact with 
train control centres in Alice 
Springs, Tarcoola and Port Au- 
gusta. The use of solar power 
for the communications was 
selected by Australian National 
Railways to eliminate costly 
diesel fuelling and maintenance 
procedures on the new line. 

Further information on 
Lucas Solar Power is available 

Moves afoot 
National Panasonic (Au- 
stralia) Pty Ltd are moving 
their Sydney head office 
from Kensington to North 
Ryde this month. 

New address is 95-99 Epping 
Rd, North Ryde 2113; (02) 
888-1188. 

Another relocation involves 
Bell Instruments, formerly of 
The Crescent, Homebush. They 
moved in January to Garema 
Circuit, Kingsgrove, 2208 NSW. 
New postal address is P.O. Box 
154, Kingsgrove 2208; phone 
number is now (02) 750-6000 
and telex is M22540. 

from Arthur Wookey or Richard 
Collins, Lucas Industries Au- 
stralia Limited, Battery Division, 
1156 Nepean Highway, Chel- 
tenham, Victoria 3192. (03) 
93-0311. 
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Versatile plug packs 
Two ac adaptor packs released by Dick Smith Electronics 
offer a very economical way to operate low -power dc 
equipment from the mains. 

One pack, designated the 
M-9525, has a switchable 3, 6 or 
9 volt output at 200 mA. A 

"cruciform" connector is fitted 
to the dc side. This four-way 
connector contains a 2.5 mm 
and 3.5 mm plug, and two 'dc' 
type plugs of different sizes. This 
combination virtually ensures 
compatibility with any suitable 
appliance such as cassette 
players, "FM radios, etc. 

Cost of the M-9525 ac adap- 
tor is $6.90 including tax. 

The other adaptor (Cat No. 

The flasher 

M-9514) is a 9 V dc -only device. 
Rated at 200 mA it is a very 
economical unit at only $4.90 
including tax. This unit is de- 
signed specifically for applica- 

" tions where it will be used with 
the one appliance all the time. 

For further flexibility, both 
units have .a special polarity - 
reversing plug and clear instruc- 
tions as to how to use them. 

Both units are Electricity Au- 
thority Approved and are attrac- 
tively packaged. Available at 
Dick Smith stores and dealers. 

A flashing LED indicator, featuring a built-in IC, was an- 

nounced as available ex -stock from Electronic (distributors) 
recently. 

The device is ideal as a warn- 
ing indicator on alarms, control 
equipment, limit indicators etc. 
A flashing light draws more at- 
tention to itself than a standard 
indicator. 

The flashing LED is a gallium 
arsenide phosphide type with a 

diffused, red plastic lens. The 
built-in IC flashes the lamp on 
and off at a typical pulse rate of 
2.5 Hz and can be driven di- 
rectly by standard TTL and 
CMOS circuits - no external 
switching is required (it would 
be ideal in January's Fuel Level 

Alarm project, ETI-321). 
The unit is rated to operate at 

a maximum voltage of 6 Vdc 
and luminous intensity is typi- 
cally 1.2 mcd at Vf of 5 V. Emis- 
sion peak wavelength is 650 nM 

whilst peak current is typically 
20 mA at Vf of 5 V (50% duty 
cycle). 

Free sample and data sheet 
are available on written request 
(on company or departmental 
stationary) from Electronic (dis- 
tributors) 2-3, 7/10 Joyce St, 

Pendle Hill 2145 NSW. (02) 
636-6222. 
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SOFTWARE 1111111111191111111, 

ACCOUNTING PACKAGES 
DEBTORS $330 GENERAL LEDGER $330 
CREDITORS $330 PAYROLL $500 
DIRECT MAIL $500 STOCK/1NVOICE $500 
Packages are written in CBASIC II in Australia. SOURCE IS AVAILABLE 
(POA). Packages supplied on 8" or 51" disk and need 80 x 24 serial 
terminal, 48K RAM, 2 x 240K (min) capacity disk drives, 132 column 
printer. CUSTOMISING AVAILABLE. 

OPERATING SYSTEMS 
CP/M VERSION 1.4 $145. 
CP/M VERSION 2.0 $175 (Suitable for HARD DISK). 
MPM VERSION 1.0 $305 (CP/M 2.0 extended for MULTI-USER). 
CPM 374X $200 (transfers between IBM 3741 data sets and CP/M files). 

LANGUAGES 
C -BASIC II $110 (Semi compiler). 
BASIC -80 $305 (Microsoft Disk Extended Basic). 
BASIC COMPILER $355 (down to HEX!). 
FORTRAN -80 $405. 
COBOL -80 $630. 
CIS -COBOL $860 (includes full ISAM). 
PASCALIZ $400 (includes VARIANTS). 
APL/Z80 $393. 
ALGOL -60 $205. 
Full ISAM file utilities are available. 

ASSEMBLERS 
MAC (by Digital Research) $95. 
SID (Symbolic De -bugger 8080 code) $85. 
ZSIO (as per SID but Z80) $105. 
MACRO -80 (by Microsoft) $155. 
XMACRO 86 (8086 cross compiler) $300. 
Z80 CROMEMCO relocatable assembler $130. 
Z80 Development Package $103. 
ZDT (Z80 De -bugger) $55. 
DISTEL disassembler $70. 
DISILOG disassembler $70. 

EDITORS/WORD PROCESSORS 
WORDSTAR (for Serial Terminals) $445. 
WORDMASTER $130. 
POLY VUE 80 (full screen editor) $140. 
POLY TEXT/80 (text formatter) $90. 
POSTMASTER $150. 
TEXTWRITER II $130. 

UTILITIES 
SAVER (Re -constitutes files erased by the CP/M command ERA. 
Display/Alter information on disk sector by sector independently of file 
structurel) 
We have much more software (Including comprehensive 3D 
GRAPHICS) and it's all described in our comprehensive catalogue. 

HARDWARE ....................... 
POWER CONTROLLER Model A $460 
Controls 6 channels 240 volts x 1.5A, 2 channels 24 volts DC x 3 amps. 
Requires a computer with an 8 -bit latched parallel port. 

16K STATIC RAM BOARD $400 
Fully assembled and tested, 4 MHz, 2114 chips, no wait states, phantom line capability, addressable 4K blocks anywhere in 64K, fully buffered, meets S100 IEEE standards. Ideal for use with Sorcerer. 

64K DYNAMIC RAM BOARDS $1,400 
These S100 boards are completely compatible with Cromemco sys- tems. 

DELTA PRODUCTS S100 CPU BOARD $495 
Features: 4MHz Z80; 2 x RS232C serial programmable I/O ports; 1 x 8255 24 bit parallel I/O port; Mt wait state for 450nSec memory chips; conforms to IEEE proposed standard with memory management on A16 and A17. 

DISK CONTROLLER - supplied with CP/M 
MICROPOLIS $495 (51/2" drives). 
MICROMATION $570 (8" double density). 
DELTA PRODUCTS $570 (8" double density). 

CROMEMCO D+7a $280 
Features 7 channels of 8 bit analog-digital and 7 channels digital - analog. 

VECTOR GRAPHICS BIT STREAMER II $310 
3 RS232C serial ports and 2 eight bit parallel ports. 

MATROX ALT 256 $500 
Produces 296 x 256 graphics display to Australian standards. Supplied with SUBLOGIC graphics software. 512 x 256 display board and character generator board are available, send for details. 

NDK SERIAL/PARALLEL PRINTERS $3,500 
Includes stand, 6 month warranty, 170 cps, bi-directional. 

WORD PROCESSING PRINTER $4,085 
Dot matrix printer that produces normal draft copy at up to 200 cps and full wordprocessing quality at 40-50 cps. Can have up to 16 software selectable fonts. At last, a general purpose printer -16 cpi, 12 cpi, 10 cpi etc. Choose from 18 fonts! Send for details. 

SHUGART SA801R 8" drives (ex -stock) $650 
CASE with 2 x Shugart 8" disk drives, power supply, 8 slot S100 
motherboard, Delta Products disk controller, CP/M (available for Exidy Sorcerer) $2,870. 

We have systems from Cromemco, Altos, Vector Graphics and our own OMEGA. We build systems to order. SEE OUR CATALOGUE FOR 
FULL DETAILS. 

To receive our catalogue on hardware, software, systems and components send 3 x 20c stamps and become a member of our mailing list club that will keep you informed on the latest developments in the computer field and entitle you to receive notice of our regular specials. 

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 

Prices subject to change without notice. All prices include sales tax. 
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Barra Sonobouys: world market 
One of the most significant projects ever undertaken by the 
Australian Defence industry, the Barra Sonobuoy, is now 
entering the world export market. 

As well as establishing a world 
lead in submarine detection, the 
Barra project has played a'vital 
role in establishing Australia's 
reputation in the international 
defence industry. 

The Barra Sonobuoy was de- 
veloped by Australian industry 
in association with the Depart- 
ment of Defence and is now 
being manufactured by Amal- 
gamated Wireless (Australasia) 
Limited as prime contractor. 

The Barra Sonobuoy is a de- 
vice dropped into the sea by 
anti-submarine aircraft to locate 
submarines. Operating at 
selectable depths, and consist- 
ing of a surface buoy and a sus- 
pended submerged array as- 
sembly, the Sonobuoy uses 
hydrophones to detect acoustic 
noise emission. 

The Sonobuoy is part of a 
joint Austrabar}/British system, 
with the UK developing and 
building an airborne 

Teletext decoder 
chip set 

computer -based processor and 
receiver, which picks up radio 
signals transmitted from 
Sonobuoy and processes them 
into a 'fur' which can be utilised 
by the aircraft's crew for anti- 
submarine activities. 

In addition, a ground support 
facility is being developed in Au- 
stralia for the RAAFs long range 
maritime patrol aircraft. 

The Australian Minister for 
Defence, Mr Killen, said recently 
that the Barra Sonobuoy had 
proved in recent trials that its 
detection and location perfor- 
mance was superior to that of 
other Sonobuoys presently av- 
ailable overseas and that the 
buoy had a good potential for 
export sales to approved coun- 
tries.When the Barra Sonobuoy 
was exhibited at the Paris Air 
Show in June last year, those 
countries which showed interest 
included Japan, France and the 
Netherlands. 

Philip's Teletext decoder chip set comprises four dedicated 
LSI circuits which can be used with two standard 1k x 4 
static RAMs and four low -power Schottky TTL circuits to 
build a complete Teletext decoder. 

The four dedicated ICs are: SAA5020 timing chain, SAA5030 
video processor, one of the SAA5040 series of acquisition and 
control circuits, and one of the SAA5050 series of character 
generators. 

The SAA5030 video processor is a monolithic bipolar 24 -pin IC 
which extracts data clock formation from the composite video 
signal and feeds this to the SAA5043 acquisition and control circuit. 
A 6 MHz crystal controlled oscillator is incorporated to drive the 
timing chain. Line and field sync pulses are separated from the 
input video in the SAA5030. 

The SA5040, SAA5040A, SAA5040B, SAA5041, SAA5042, and 
SAA5043 form the SAA5040 series of N -channel MOS ICs for 
control, data acquisition and data routing functions of the Teletext 
system. 

The circuits differ in the on-screer that is provided and in the 
decoding of the remote control demands. The SAA5043 is a 28 -pin 
device which receives serial Teletext data from the SAA5030 video 
processor and data from the remote control system e.g: SAA5010. 
The SAA5043 selects the required page information and feeds it in 
parallel form to the Teletext page memory. The SAA5050 is an 
N -channel MOS IC with 28 -pins and incorporates a fast access 
ROM that generates 96 alphanumeric and 64 graphic characters. In 
addition, there are 32 characters that determine the nature of the 
display. The SAA5050 provides the necessary drive signals for the 
TV receiver to produce a Teletext display. 

For further information, contact Philips Electronic Components 
and Materials, 67 Mars Road, Lane Cove NSW. 
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Power supply . delivers 
6 A at 13.8 Vdc. 
The Transwest Mk IV power supply is rated to deliver up to 
6 A at a nominal output of 13.8 Vdc at a 50% duty cycle. 

Designed to operate normally battery -powered equipment from 
the 240 Vac mains, the supply features connection terminals on the 
rear and is Electricity Authority approved. 

It is manufactured in Western Australia by Transwest Pty Ltd and 
distributed in the eastern states by IFTA Australia Pty Ltd of 1 

Greville St, Randw!ck NSW 2031. (02) 665-8211. 

Reference tome 
As this is the start of the 
academic year, readers may 
be interested in a new refer- 
ence work from the 
Newnes-Butterworth pub- 
lishing stable. 

The Electronics Engineers' 
Reference Book, 4th Edition, 
edited by L.W. Turner, covers an 
extremely broad field from basic 

principles to propagation, val- 
ves to ICs, instrumentation and 
telecommunications, sound 
and video recording to elec- 
tronic music, radio astronomy 
to electronics in education, and 
more. There are 27 chapters in 
all. Available now,cost: 575, 
from Butterworths Pty Ltd, 568 
Pacific Hwy, Chatswood NSW 
2067. 

Solar powered calculator! 
Dick Smith is offering a solar powered calculator for those 
hardy types who calculate in the great outdoors. 
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It may well be useful for quan- 
tity surveyors, architects, 
geologists etc and has the ad- 
vantage/disadvantage (depend- 
ing on your point of view) of re- 
quiring no batteries. 

Our demonstration unit 
worked well under normal office 
fluorescent lighting. 

Apart from the usual calcula 
tion ability, the device has 
memory, percent and square 
root keys plus an eight -digit 
LCD display. Listed as 
catalogue No. Q-3050, it is av- 
ailable at Dick Smith stores for 
about $40. 

ETI March 1980 - 13 



FOR ALL YOUR ELECTRONIC COMPONENTS 

OFSTER S 
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Gives 
unparalleled 

sharp and brilliant 
vision with 30X 

magnification. Unique 
built-in light and 

easy focusing system. 

MYER5 
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CAR PARK 
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<ONE WAY 
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208 Lt. Lonsdale Street, Melbourne, 3000. 
Phone 663-3731 

IN THE HEART OF MELBOURNE 

PUBLICATIONS 
(Including postage) 

E&L BUG BOOKS 
IV: Using the 8255 -type programmable 

interface chip, $10.50 V R. VI: A com- 
bined approach to digital electronics and 
micro -computer interfacing, $11.50 e- 
a. VII: Microcomputer - Analog Conver- 
ter Software and Hardware Interfacing, 
$10.50 VIII: Assembly language prog- 
ramming for 8080 processors, $11.00 

E&L BUG BOOK 
REFERENCE SERIES 

BRS-1: 555 Timer Applications with ex- 
periments, $8.50 o BRS-2: Design of Ac- 
tive Filters with experiments, 
$10.50 BRS-4: Design of Operational Cir- 
cuits with experiments, $11.50 BRS-6: 
NCR Data Communications Concepts, 
$11.50 BRS-7: Phase -Locked Loop Book 
with experiments, $11.00 \: 

A MICROSCOPE THAT FITS INTO 
YOUR POCKET - MANY USES 

To: J.H. MAGRATH & CO. P/L, 
208 Lt. Lonsdale Street, Melbourne, 3000. 

Please send me by return mail 
SCOPE MK. III MICROSCOPE 
at $29.50 ea. (Post Free) 

Name 

Address 

Postcode 

Cheque for $ Is enclosed. 

For Designers 
Printers 
Watchmakers 
Photographers 
Jewellers 
Beauticians 
Students 

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS 
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Dear Sir, 
I have recently constructed the 

Aircraft Band Converter which I feed 
into my FRG -7 communications 
receiver. I must say it works very well, 
but the problem with VHF is that there 
is a lot of hiss. What I want is 'a simple 
squelch circuit to attach to the FRG -7. 

I have no idea what components to add 
or where to place them in the audio 
stage of the receiver. Could you assist? 

I have written to the manufacturer but 
they could not help me. 

Hank Dykstra 
West Ulverstone, Tas. 

Squelch circuits that you might "add- 
on" to your FRG -7 may be found in 
'FM and Repeaters for the Radio 
4mateur', published by the American 
Radio Relay League (ARRL) and avail- 
able through specialist suppliers such as 

McGills Authorised Newsagency, 
Technical Bookshops, Dick Smith 
Electronics and others. That book has 

four circuits to choose from. You may 
find some in 'Amateur Radio 
Techniques' by Pat Hawker, published 
by the Radio Society of Great Britain 
(RSGB), also available from the above - 
mentioned sources. 

Incidentally, we are preparing an 

article, in response to readers' requests, 
on an IF/audio system for the ET/ -721 

Aircraft Band Converter which will 
appear in a forthcoming issue. 

Dear Sir, 
Your journalistic enthusiasm and urge 

for the sensational have made you 
over state the risk to the health of 
persons using electronic components 
containing beryllium oxide. You have 
already succeeded in alarming one 
technician who thinks he might have 

scratched a component and your final 
remark "see your doctor" could terrify 
others - what is the doctor to do? 

Beryllium ís a harmful material but 
had you only read reference 3 in your 
bibliography, you would have gained 

some idea of the risk to health of 
persons using electronic components 
containing beryllium - it pales into 
insignificance when compared with the 
normal hazards of life. Your coloured 
words "deadly cancer -forming agent" 
and "incredible virulence" might be 

excused because of your journalistic 
fervour but your warning to handle 
heatsinks with plastic gloves is perfectly 
ludicrous and shows complete ignorance 
of the literature on the toxicology of 
beryllium. A little learning is a dangerous 
thing, far more dangerous than heatsinks. 

G. Major 
Lecturer in Occupational Health 

University of Sydney 
School of Public Health 

and Tropical Medicine 

Our article in the October 1979 issue 

was not occasioned by our "urge for 
the sensational". In fact, it was prompted 
by a reader's letter. The title of the 
article "Beryllium - how dangerous?" 
is hardly sensational. Notice that the 

caption above the photographs on 
page 34 of that issue says "Beryllium 
compounds are quite safe - providing 
they're left well alone" Those photo- 
graphs represent a graphic illustration 
of the warnings most manufacturers 
include with their products that contain 
beryllium oxide. 

The object was to point out that there 
was a risk involved with this substance 
which is widely used in electronics - a 

risk of which we judged many people 
were unaware. 

In the recent past beryllium oxide 
insulating washers, used to mount power 
transistors, SCRs and the like, were 

available and may still possibly be found 
in manufactured equipment. These 

washers are superior to mica or other 
types, particularly in stringent applic- 
ations. But they are fragile and clearly 
present a risk. For obvious reasons, 
with these washers, and electronic 
devices containing beryllium oxide, 

warnings cannot be attached. Any 
person subsequently handling such 
things may be unaware of any risk. It 
is apparent to us, from the reaction to 
the article, that ignorance of the risk 
was widespread. 

Many hobbyists, upon destroying a 

device (albeit, inadvertently), are 
inclined to 'open it up to see what's 
inside' out of natural curiosity. This is 
usually an indelicate operation and it 
presents a risk if the object contains 
beryllium oxide. Should not our readers 
he aware of this risk? 

Our article did not advise people to 
wear gloves while handling heatsinks. 
It advised readers to wear gloves whilst 
handling heatsink compounds that 
could contain beryllium oxide. Though 
heatsink compounds containing BeO are 
rare now, they weren't in the past. 

Most of the health risks associated 
with electronics as a hobby or an 
occupation are readily apparent. How- 
ever, some risks are insidious - that 
from beryllium oxide we believe to be 
in this category. If beryllium oxide is 

innocuous and our article over emotive 
and sensational - why do health author- 
ities around the world insist on warning 
labels? 

If someone suspects they have had 
possible harmful contact with the 
substance, what do you suggest they do? 

Dear Roger 
I possess details of experiments which 

I wish to perform using tunnel diodes. 
However, I am having great difficulty in 
obtaining supplies of the components. 

I would like to hear from any ETI 
readers who may have a few tunnel 
diodes which they would be willing 
to sell to me. I would be interested 
in any quantity from 1 - 10 units, 
either of the same type or of mixed 
types. 

Terry Day 
Flat 14, "Marsden" 

29 Great Western Highway 
Parramatta 
NSW 2150 
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NEW KITS 
(and new kit components) 

Remember pans for most bits in most el the electronics maga ins are normal stmt Imes 
So ruse it a bit lent lined. ws mar be Me..o help you anewsr. Cell is end a,b us' 

ETI 300 WATT AMPLIFIER MODULE (See ETI February) 
Short Form Kit (F'gless PCB. components. 
heatsink brackets b instructions Cat 6-3444 569.00 
Trenslormor Cat M-0150 $32.50 
100 volt fen Cat D-2865 S29.00 
MJ15003 Transistor Cat 2-1808 55.00 
MJ15004 transistors Cat 2.1810 $5.00 
25000F/80V RB electro Cat R-4572 $3.95 
Heetstnk (two rec. per module) Cat 14-3460 54.76 

PLAYMASTER ANALYSER/LEVEL METER (See EA February) 
Complete kit, including Instructions Cat K-3510 $99.50 
Printed circuit boards (set of two) Cat H-8313 58.50 
MM5837 IC Cat 2-6130 $3.90 
UA-4136 IC (10 required) - Cat Z-6105 $1.88 

SUPERBASS FILTER (See EA Februrary) 
Printed Circuit Board Cat 8-8370 S2.40 

FLASH EXPOSURE METER (See EA January) 
Printed Circuit Board Cat H-8371 $2.10 
Solar Cell Cat 2.4820 82.50 

Cat 0.2070 $12.50 
Cat Z-3230 52.88 
Cat Z-5417 $1.48 

100uÁ panel meter 
5082-2800 diode 
CA -3140 IC 

GUITAR PRACTICE AMPLIFIER (See ETI January) 
Printed Circuit Board Cat 14-8625 $4.60 

PLAYMATE AMPLIFIER (See EA January) 
Primed Circuit Board Cat 14-8369 04,60 

TRANSISTOR ASSISTED IGNITION (See EA December) 
Complote kit Including instructions Cat 6.3300 $32.50 
Printed circuit board Cat M-8367 52.20 

FAN SPEED CONTROL (See EA December) 
Shoff form Sit (PCB. components: no Swarm) Cat 6.3090 $11.50 
Printed Circuit Board Cat 8.8368 $1.60 
SC1410 lilac Cat 2.4510 31.28 

(zippy box, ate. normal stock hoes - oe build it in to epplhnce.) 

NEW METAL LOCATOR (See EA November( 
Complete kit (excluding dowel 6 former) Cat 6.3504 419.50 
Printed Circuit Board Cat H-8366 52.40 

INFRA -RED REMOTE CONTROLLER (See EA October) 
COYB9A Mfr. red diodes Cat 2.3235 51.50 
BPW34 photo translator, Cat 2.1954 $3.50 
Printed circuit boards (pair) Cat H-8365 $5.95 

JUST RELEASED! IS., hewed anew lip tidied colour kit catalogue es now available 
Send for your copy NOW - it Is 

FREE! 
MAJOR DICK SMITH RESELLERS Usted below ere re -sellers who stock a large range of our 

products. However, we cannot guarantee Chet they will have all 
items in stock or at the prices we advertise. 
AEN Electronics 
78 High Street Wodonga. Vic. Ph 244 588 
Advanced Electronics 
Sa The Ouedram, Launceston Tee. Ph 317 075 
Otero Electronics, 
123. Bethurst Street Hobart T... Ph 348 232 
Peter Brown Electronics 
9 Doveton Street North. Belletet Vic. Ph 323 035 
Crystal TV Rentals Pty Ltd 
66 Cryetel Street. Broken Mill NSW. Ph 6897. 
D.cro Electric 
Cnr Magellan St B Demmer Hwy. Len non, NSW. Ph 214 137 
Electrofix 
133 M.lop Street. Geelong. Vic. Ph 97 827 
(itll.ktron 2000 
181 Whorl Road. Newcastle NSW. Ph 282 644 
Nitel NI PI, 
Shop 12. Vesture Arcade. High Street. Penrith. (Also at St Merv.) 
Hutch son's Communications 
5 Elicab.th Street. Mt Gambier SA. Ph 256 404 
Keller Electronics 
218 Adelaide Street Meryborough. Old. Ph 214 559 
M4W Electronics 
48 MoNemn. Street. Orange NSW. Ph 626 491 
Mellor Enterprises 
Shop 2/16 Forsythe St. Whyella Horri.. SA. Ph 454 764 
Power I Sound I4í Argyle Street. Traralgon, Vic. Ph 743 638 
Purely Electronics, 
15 East St. Rockhampton Old. Ph 21 058 
St Electrical 
42 Victoria Street. Mackey. Old. Ph 511 723 
Sumner Electronics 
96 Mitchell Street. Bendigo, Vic. Ph 431 977 
Sound Components 
78 Brisbane Street. Tamworth NSW. Ph 661 363 
The Silicon Chip, 
500e 3. 98 Bridge St Muswellbrook. NSW 
Tomorrow's Electronics I Ni Fl 
68 William Street. Goeford NSW. Ph 247 246 
Trilogy Wholesale Electronics 
40 Prince. Hwy. Fairy Maedow, Wollongong. NSW. Ph 831 219 Tropical TV Services 
249 Fulham Rd, Vincent. Townsville Old. Ph 791 421 
Variety Discounts 
113 Horton Street. Port ~quad. NSW. Ph 835 486 
Viking Electronics 
3108 Gold Coast Hwy. Surfer. Puma.. Old. Ph 388 280 
Waggs Wholesale Electronics Sales 
82 Forsyth Street, Wagga NSW. 
Wellington Electrical Services 
110 Lee Street Wellington NSW. Ph 326 

COMING NEXT MONTH .. . 

STILL TIME FOR 

The all -new 1980 Dick Smith catalogue is almost here. With loads of new products, a huge new 
computer section and an up -dated data section. the Dick Smith catalogue is a hobbyist's dream. Don't miss out on your 'New Decade Dick Smith Catalogué : you might regret it for the next ten years! IT'S FREE - WITH THE APRIL ISSUE OF BOTH 
ELECTRONICS AUSTRALIA & ELECTRONICS TODAY! 

THAT PARTY ... INCREDIBLE VALUE 
Turne it into 
a DISCO! 

Not a kit: ready 
to plug in and gol 

$7900 
This Is our Incredible 
disco colour Orson. Cat A-4950 
It looks likes spooks, box with a per spelt panel. 
Connect h to your favourite music source end 
watch it light up your Ids. It wont harm your 

mplefer. etc, and makes any party come alive. 
3 channels and 6 colours for a sparkling effect 
Comes complete with audio lead end inet 

NEW! 
FM WIRELESS 
TIE -CLASP WIC 
Here's a ~lent ides: a tkf tia- 
cleep condenser microphone 
complete with minietWe FM 1i 

transmitter: receive it on any 
DU standard B8 to 1O8MH. FM 

receiver. Transmitter section le 
small enough to slip into shirt 
pocket: mac Comes complete 
with tie bar. A great idea for 
entertainers. demon,tretorO. 
public address. etc etc etc. 

- Compere this superb LCD digital alum/stop watch with others having similar features - some of the beg brand names. for instance. They contain EXACTLY the same large scale Integrated circuit end liquid crystal display as ours -yet you would pay up to twice. even three times the price of ours! 
eThis outstanding example of integrated circuit technology offers five different modes of operation: 

Cat C-1073 

SAVE ON WELLER! 
lines you chance to grab a %moue Wn:e 
soldiery eon el way under normal pea TM 

popular SP250 mains rim normally stilt for 
513.95 - were stocks lest thew only 

$975! 
Buy n - you reap the benefit of Web'. 
bulb buying Bu, beery only 1700 at this 

pose. Cat T.1030 

SPEAKER 
FADER 

Nigh eons' (25W) control for 
tiding between hors and rear ...m t., to lit a delight to 
a.N Cel5-7134 

$995 

$475cat 0.1905 JUST PLUG IT IN! 

PLUG-IN TIME 
SWITCH 

Incredible, Up tú 3 
en/ott Karen. per 

M hour. fully sin. 
Wit wit and man 
lad contest Contacts 
and at 2400 warts 
(wine r tino es your 

Ponen Peral, app' 
trances simply dug 
et Pool fiber, sec- 
raery lights batten 

O hayan electo[ 
blankets etc etc alce 
Ano or manual cm. 

Cal x-1130 [mule tin 

COMPUTER CORNER: 
Calling competer experimenters: B you 
like to 'dabble'. Dick has the ICs you 
need. More are justa few specialised 
computé, ICs -just for experimenter.. 
ISP-lA/S000 - Minncamp IC. Now lec. thee 
heir pry ... way under coati Cat 2.9307 W. 
519.95: now only $9.951! (limited pewit') 
2.10 hllcreprec.esor IC - one of the moat 
popular he treed re Sorcerer) Cat 2-9100519.65 

Norme hoNewnesSecotos display 
Ns.s/mhwtes donee Oars sine 
Sole rime toner (et dayighr sarng 5 standard Peel 

Alarm mode fully unable 
Lap twine 

Each watch comes complete with e comprehensiva instruction 
sheet: use it once and it's child'. play! 

Complete with attractive 
bracelet strap. 

- protection! 
Compare our price? 

Cat R-1044 

DEAR CUSTOMERS... 
Saee olt.e, products ere adverbs@ its comp- 
letely sold out within a len days Or 
preble, . may hold uD delivery of promteed 
goods so they ere not re the es,as when Ile. 
.doer eppsare Meese don't blam, Om store 
manager or staff. they me powerless to do 
anything about it! What os are lefts/ to set 
h that. N you are about to drive ecross town 
to Dit1 up a particular hes líos the store a 
rues firm . , . iesl in case 

Dick Smith and Staff 

SUPA SAVING! 

UTMEI 

This knead cryet.l display talc - 

elate, with memory uno 
batteries hop ...... from .k1@, 
solar power sr normal room 
lights It wee telling for 13995 

w you erne en incredible 
514.001 yes, be quick for this 

e 

stocks won't last lens at 
th pre Cet 0-3050 

$2595 
CODEMASTER: 
Play apen.t tit. computer. ea. you 
beet it.rb nix 'emebl thinking game 
sues you the slow; Sou ha.. cry to 
well out the seseen Greet lot en 
age, site epprosrmetely the of an t. 
tuck cartridge. Cat 0.1150 

$2950 
310(141LISE 

It's a strobe! . It's a music colour! 
It's a light dimmer! 

this h tn. moat mandible dent. 
peens It is three 1. We @Probe Prcet 
%hick fleshes imsMescenl slobs le s 
pseudo strobe .sect plan We color, 
o which has de oven inbuilt sec. to 
modulate Cont. i ordenu with 

uai« re mind received. pin it is e 

conventional kph, dimmer. All r u do 
k plus k lets the power pedant. and plus 
your lights melt It rush la enor.dmlei 

MM5740AU Encoder - s leyboM to ASCII 
secod.r chip Cat 0-9202 515.98 
MM630311/TM56011/51813 UART IC - the 
unieeriel nets cemmeicetet, C112.9264 55.25 
RAMS 
2102 16 Sleco RAM Co 2-9302-. 51.30 
2112 256.4 5h static RAM Cat 2-9304 52.25 
2114 W .tank RAM Cat 2-9306 57.10 
4116 165 Dynamic RAM - at used rn lust about 
c.rnhrng' Cat 2-9310 517 00 

Col K-3601 TRS-80 OWNERS: 
5n. with IN.V. TRS-60 IBl Mende kit, Brand 

S0Ó0ÓÓ00 
F_I r new. pow spec compa.nb we halt the pnce el OÓ0000040 Tandr'e [Ressler NOW REDUCED EVEN 

00Ó4Ó14f0 1 FURTIIERI Thar, right - save 545 00 on out WI 
Neel. Mar 60 ley computer 0fóÓÓ 

pna d e m.uln flea on Teat aguiN 
keybwrd. *alb hey* fabled rear O ti -41,9o' Cat 5.1166 
Is' connecno.. Each bey is ep 
welsh switched ellowies le, 
Ill 

keyboard priced 
any wee. Comte..3 99 NOW $10950 c h 

BUDGET 
KEYBOARD oº 

MIT 

NEW! 
5 WATT 6 CHAN. 
HAND-HELD. 
For the weekend boating set 
take along a bit of security -this 
handy marmot transceiver. Huge 
S wens output Imes/mum legal 
power). with 6 channel capacity 
(comes with one channel fitted 
on the 27.88M Hs boating safety 
channel). Comex with illustrated 
case - etbact,ve end durable 
Easy to use - and its handy to 
find out where the fish ore bettn9l 
Approved by the P57 
Or.t toff opened. 

on the 27MAs marina 58950-- 
baod. Cat 0.1120 

STOP PRESS! NEW REGULATIONS ALLOW 6 CHANNELS ON 27MHz. THIS SET IS READY FOR ALL 6! 

Incredible audio 
s accessories sellout! Savo around 10% end more on these velure packed 'BIB' audio accessories. And save even more by keeping your audio gear In tip-top condition! 

Groove kleen: 
k's the modem automatic record cleaner which keeps you records clean while they are being played (the time they collect the most duel) No liquids, silent operation. has self-adhesive be., and counter- weight to ensure proper light tracking. Was S6.95 .. 
Now only Só.25 Cat C-7060 

Deluxe Cassette care kit. 
Everything you need to keep your cassettes Sr top condition. Splicing block, tape, extraction tool/ winder. head cleaning tape, labels. etc. A mull for the ...iota recordist Was 518.25 Now only $14.60 Cat 0-7074 

Stylus balance 
Make sure your stylus is correctly bet onted with this 
e.y-t0-use balance. You'll get longer record end 

stylus life. Pays for itself Cmoe over. Was 55.80 
Now only S2.20 Cet C-7075 

Static reducer 
The latest in static reduction: Simply point the 
'groove stet' at the record. turnable. etc, and 
squeeze the trigger. A stream of ions neutralises the 
emetic cherge. Incredibly effective. Wes $23.56 Now only $21.20 Cat C-7079 

Stylus brush 
Keep your stylus clean and reedy for use with a brush 
designed to do the job properly. Was $2.60 
Now only S2.30 Cat C-7081 

BUYING BY 
MAIL? 

Irs se easy' Simply list 
the oleos you want, with 
there salalo oe numbers 
and pest a N with your 
cheque Ip owe marl order 
senile 1.841.s% at 100111 

Own te loiter to include 
toes b palms (charnel 
apply to tout order rake 
as o table at right' 
The watch your lambda' 

ORDER VALUE: 
551 I In 5999 
510 00 lar 524 99 
575 00 en 549 99 

P&P 
5100 
5200 
5300 

550 00 to 59999 04 00 
5100 or 'were 55 50 

NOTE Thee charges apply to woods sent 
post in Somata only bye and bully stem 
cannot be sent by pone 
If you prele, see will despatch youo older by 
Come Road her9hl eo anywhele en Suss.ha 
for only 5600 thars below what It costs 

+r large and bully rte m.lh 
e 

by Comet cries speedy dolt.renntlee 
III rail or air u pay Ienohl on deb.ny 1 
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e of the art In communications 
:CATIONS RECEIVER? special eircuh which causes errors en ie the famous u 

The 'stet 
- 

We've bought the entire stock from a major /. 
y Loo enofacture? of these sea ysi. C011 

Most of the nolldrif 
end superb quality e Is. to be self -cancelling. The result 

This 
Ibattsrp y 

is s 
m superb hi-fi s tam cabinets seder Ydrifting In the receiverp p 
end stands. Finished in a deluxe wood -grain look Lh,cs really expansive $ material; some even have smoked doors on record 15 ` 
cabi nets, etc - really smart They're selling fast. so 
como models may already be sold out Hurry in 
before they all gol Five models, all one price. 

.TYPICAL MD DEL SHOWN¡ FAMOUS FRG 70 

extra special ; BUY: 
SCOOP PURCHASE C The 

(Sony, no mad croes 

awake enCedaoM 
mee ea toe Moot 
radas Pesnul stamen 
mfr, et* ama Im) 

5 model, to choose from 
i 

(Mlle .tacks be6!q 

9495° 
NEW! 
INCREDIBLY 
LOUD 

AUDIO 

ALARM 
Yale re got to hear th, to believe el 

Hem shone/ring. Nommelr rated 

et 9 roes apes kom emend 5 

to 25 volts 

$495 
Cat Lao24 

G A-0101 

WADLEY LOOP 

the1 1000-32000 plus) monitor re 
world use the'Wadley Loop' principle for its inherent reliabilver, 

used eommumcetions receivers in the Prince $1000 
by broadcasting eenhorittee throughout be fooledprice range. NOW Yeeau has brought the Wadley loopinto 

Don't by claims of other receiver manufacturers that their circuits ere 'ea adley Loo 

receiver hasn't got the reel thing - Wadley Loop Circuitry - it lust isn't in the rece, Insist on Wadley 1000p'. oopP. 
If e 

Without doubt the noddy moo 

BUILDING IC 
PROJECTS? 

Use this IC 
insertion tool. 
Saves ruined 
MOS IC.. 
suns all DIP 
packages 

Plunger 
action 

s4s5 

Cat T 4640 

AMATEURS 

$2950 
NEED BIGGER FEET? 

Don't forget: Dick Smith will 
better any genuine Australian 
advertised price on Yaesu! 

RUNNING A OIT HOT? 
Cool things down with 

1 
a quality Yaesu fat 

And you o nearly StO.OM Wave 
dropped the 

ow 
- you roe the 

blonde. too volt In (ese up on 

vaesteee. trn,lormr or, C 

divert oN 240 volt), awes. 100mm 
rooming elver rice. Read sour gear 

nine cool- end h.ptl (This In is 

also used in the new 151466 200/300 
watt mplrhar modules). Cat 0-2865 

YAESU FL2IOOB 
LINEAR AMP. 

$599°° 
This superb Tease boor covers O NI bends and le toted et a 

mom* 1.26W (se m le al power wilier coa,dne-eo 
Mans. no problems') B autdvllr mode for eon of reliable service 
Finals ere ragged 5270-, In gnu dad grid Femoral bore panel 
attainable SWR mho, too Evan h. should hoe one Cat 0-2546 

YAESU OPTIONS: 
MEMORY UNIT OC-OC Convener 
Sots 901/101, Mows Sur. 101101; Ye. 
sold frequency operaos cone. Imo 12 ,sae 

remembers OSY e otM OC n We fed Ver 

mala holiest, etc lade fa OK.e he 

Ver ease to M Cae 0.2856 
CM 12858 $7 5.00 
$149.50 

Yolas 0E511 MIC 

Dal ~ewe. nths 

on abad W I.anuwr 
600 dam and 501 Na 
pwl-retal with .- 
dawn bar Iv say rig 
cura, 'P,ahssoersé 
rea shok' CalC-flue 

$44.50 

WHAT'S THE TIME? 
You can Idea geste arms the nee b in env 

ow m the world web th, hghh toserla tiff". 
clock by Tamo Rugged 24 hose movement 

Horned to oeehn.d shock end wR kw, 
coe.cr tima owned n carps wet., Usas 

on. UM -21 EV honor enh e Ida of .ornos on. 
y.. $3750 Car 14.10N4 

COMMUNICATIONS """'"'"15"14"«... RECEIVER aw'roe. ~low to laNi The 

c *Me /MP rwokd ..In. mole S- - - co.n_n vraalwo dre mero 
9wramees non. Ash samrwny 
both excellent stab.. Has 3 pent. N tee bete, ceo rose wgpesarm 
Drool 3 pommel low erector, ant 

15 _ 
ens 
Can am barn 140V AC e II : 15MN,md,pr M ,SS. b CWI a O 7uv AN:,.. ( Irur,aa of Mn e V V 
SMerawh 3kN, nanadW W dsW 

Y the retener rMv lo b cut 1 

Co 0 I850 h 6dB aM 2 
awaw hnrr MOV AC óM 4 M I 

VV hvm Ac1 SmM 15151515 5 Gt 0.1618 

Senuauh 0 250 b 10dB S-N4a 

DELUXE FRG -7000 
SONUS,T a ee cone, ci m 1801.7 plc,' WADLEY LOOP 

nob, a e,,..... ~' a °apse: COMMUNICATIONS hchp ''''''..,.L.""" cr.m hepe'xr 
readout Pm a claw clod ma,w,y RECEIVER WITH 

sk 
Er -r wch.a. Wl tM fRG-1 etle.GkttahrallarrewmeNd,of DIGITAL DISPLAY ,e ',wool, TM clock also ...moo brows a capp a Dells 

rim IN retenemnama'aria'o 

,iii 
oeww.. nose' 

Pw 
:dd . Po 4 k ' ^ re0nr mom dde Alf bM - buds- done too I'- 

29.9MN,, Rote Ó 

15 y\15. 1N, n KW down coward from 120 B fK Ohl 

s. 

, L9t1z_S t ® 
'Jr 

1980 

ARRL 

H'BOOK 

The al new 1960 ARK bible. 'The 
Red. Amarwr, Horeb p1, is note owl 
eel. Wets new sect now Mu end 
new /hems this i no volume that 
wary wnhax ad' aspiring amatw, 
should Iwo Cat 12216 

9595 

ANTHOLOGY 
Cat 6-7205 

$ 25 

HERE IT IS! 
At long last. Dick has his own laboratory 
oscilloscope. Check n out - feature for 
feature it compares favourably wets others 
being offered Dollar for dollar there re 
imply on comparison! Save with Dick 

Smith quality product. for the hobbyist 
and professional! 

Vernal Usually 1001/diesoe 
Nonemtal Senctmh 500uV/dma. 
Tmebase ION, - 100kM, n 4 ranges 

Sara' External or Internal 

Bandwidth OC to SMN, 

619900 
Cat 0-1210 

A R R L i AYT[3yA 

ANTENNA Amotoov ;" Pd S3o0 
rs.A. 

''rr--ma__. 

ad m 

an been, 

W'` 
banns - ad ee P Ks Wm 
tih h erl 

A call.cticn of the best antenna enrolee 

from the ARK'. monthly boreal 'DST. 

151 pages of the Ines entnne design,. 

theory. practices. h 
Amu,t lei the aenov,.matea Worn., 

How many time, hank you IDEAL FOR THE 
been working an a bore EXPERIMENTER REAL 96010 OOMPM 
and needed especrfic resistor? I Tel, ca amok. pen 
Our new resister.* wheel. 5 ohm. to 1 meinhm m 31 son. 

dials up the value you want' Cot 0-1410 
nepea pew' 

The handiest thing In your 
~ale b mid e 

workshop or toolbo.l $5.95 _ al thr 
road use CM b AA -i 0 $4995 

MORE OF DICK'S 
BONZA 
BULK 
BUY 
BARGAINS 
- BEWDY! 
NoNe rim, cae e 1 

metre f 3 con awns tabla is 
complete aeh mohded 3- 
pn pea read, for "sore 
aro all hp. of m 
prn¡en, Colour redsdwn 
se you canto erang 
Can W-2051 
was $1.40; NOW 

e 

900::: 
A FULL 
Al leg last w Me god 
tat Y P.M car use 
arrowel, han rams 

4agh caw.. WOW. 
ad pale Rekma 
6w n wldew han DO 
SM rot le .: tote 
pea Y se 'W Pte her 
Wee oath es. k span 

.1- 
oM* **f ** 
4,4 4',41, 

* *. 

HOW ARE YOUR MAGS? 
M egesirtes ere getting Pretty expensive - and 
you'll probably want to refer to them in the 
future. Protect them with bender. Easy to 
insert. staff covers so you mageennes wont 
warp. Holds up to 12 magazines (sizeo of 
EA/ET': amateur b motoring mega. etc.) 

CAR SSSS SAVERS . . . 
Bull ose CB to .an, manid onion M,' hems 

swop "caner m you P Or kerpe9 b nasa9 Porch. 
(Ede) ass companion owe el. eco / you maw k 
eh - bel. °emus Komi Ean to we. err sede 
npnw °n CM A-8506 $7.50 (was 513.5011 

(Right) Neon tong t Me Ku boo m Pero 
spot on you less. fue and pet paw 

Capease m No I opal ella pal we le ono peo 

Cat 4-8501 $9.95 Ives 513501) 

roe.. booklet nrmn b, 
world 'n M-^ 
Cuuar MBE. Thun, all 

the canoed. h the e in 
dIal. rrd how to go de no,, 

your Own 
tnup It b wadable only O15M 15151515i 

Ot X-1176 NEW! I COMPUTER 
LCD CLOCK/TIMER/ PHONE 
ALARM/STOP WATCH DIALLER MODULE WITH HUGE 
8mm LCD DIGITS! 

.:5 2...: ;-.. 

1,0..11 
.. 

Increeble eoekihic.non' tlfe 

compote 7 Memel Mural clod 
cod tímw module Penn eons 
tingle 13hpence let tal he 

weed for hope ranee of time end 
timer probate Caeaaa on one 
rob data swarm pene aunt 

Cat 2-1050 

$175° 
Kg JUST POR EA/ED 

OTMER HAGS IM 

$499 II 

Cat 8.4045 

arm 

Sanding eireafat 
irn'I ea grower ad roed te the 

IIMOrep npe'mwme et Mee. Rs 
BanóoaO roes al "meted Mat 
Ism peke the component lds n) arm 

'hoe pare for por swede, no Or'e 
you t w Nested afro b down Ie n -we' 

D(1 ó o 
O vil l_ 
0 

Cat P-4012 

with 32 number memory! 

$179°° 
It offers ell the features of a conventional desk -top 
calculator - and then some! It's also push button 
phone dialler which remembers up to 32 mostused 
umbers. Very simple installation; opt from 

plug -peck adaptor (Cat M-9514 @ $5.90). Has 
battery standby. (Note: although this unit works 
perfectly watt Austral,en phones. present negulebons 
do not allow them to be used for MI. purpose). 

PRINTED CIRCUIT 
CLEAROUT SALE 

Oar stockteke Wooer- erd we're wildly overstocked 
on printed circuit boards. So to cut our losses. we've 
slashed the price of many o1 them. You reap the 
benefit of our errors: be quick- some of these boards 
might run out quickly at these prices) 

CM. No. Board prop. descdprron Wee: 
e.0311 65 0M111 Presc,lr (EA) 52.50 
14-13I1 Mini.onep Memory board (EA) 53.15 
8.6331 Casehla Interfere (EA) 53.76 
6.0332 Stereo ce,,.es 0d (EA) 53.75 
H-1311 Pbyen eta Twin 10 amplifier (EA)81.75 
H-1613 Crosshatch/dot gcnerm. (ET1) $3.00 
H-5902 Trainer PCI: lairs to Electronics 56 95 

N 8194 BO metre/30 earl Meer cup 1600 
N-1196 torn soir.r 51.00 
N 8198 27MHa/lOe Convene. 56.00 

NEW! 
METAL FILM 
RESISTORS 
For . nor. d.pndabdq , and Ide its 
hard tose go pot mete 1,lm ndstors. 
Trouble hat bon the purl Now Ink 

$225Oo.peidl i, Ill WWI masa 

len. ' e.r., f.am lo ohm. I. W 

m gohm Ovr,bndrng eau. M ,My. 

RANGE OF QUALITY CAR SOUND... 

$4500 AM P/B CAR RADIO. J r1 swab JrPs-mal 
pals, rk ewh pea 
hose.,. 'ago, Ear 
to cost CM 15980 

AUTO REV. CASSETTE 

Brio ne'o wodcmn 
Ma we new Wiry 
No woe sae you rem 
Wat Me mad (W A-6fR 

ILSasói 

` . 
AM/FM CASSETTE 

AM d ooh 

- 

swab 
AM a neo Men an 

514900 pnd...pw 
tarea esteres Me, 
woe Kt Co A-6480 

$9900 

CAR GRAPHIC EQUALIZER 

aü 
n 00 

ris b 
rr 

woo pow' 
mob. Ye1 mewl al 

sgggyr m MI.. B man' 
Cal 6-6865 

tilUMI'n r,AR SPEAR/RS 
Not thy out rand, s3950 maarlK,u., grit re Sy.. 
e.,e4 Neaten lei n1 lab 
,cod Cat A-7003 

ALSO AVAILABLE Owl core Lae u 

4 
semen ,.bow to Yaw um Wrest . 
Mlewrº' Cat 6-7080 529 90 

ELECTRIC CAR ANTENNA: $x2300 
No eM a pose pet .ord..s dt ad 
maps per merry as d re slats A 

spy negate mom to aN cm CMS -736C 

DICK SMITH ELECTRONICS 
NSW 125 York S . SYDNEY Ph 290 3377 VIC 399 Lonadela St, MELBOURNE. Ph 67 9834 

147 Hume Hwy, CHULLORA. Ph 642 8922 656 Bridge Road, RICHMOND. Ph 428 1614 
162 Pacific Hwy, GORE MILL Ph 439 5311 OLD 166 Logan Road. BURANDA. Ph 391 6233 
30 Grose Street, PARRAMATTA. Ph 683 1133 SA 203 Wright St, ADELAIDE. Ph 212 1962 
263 heir. Street. WOLLONGONG. Ph' 28 3800 WA 414 William St, PERTH. Ph 328 6944 

ACT 96 Gladstone St, FYSHWICK. Ph 80 4944 
EXCEPT WHERE NOTED ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS. 

MAIL ORDER CENTRE: PO Boo 321, NORTH RYDE NSW 2t13 Ph 888 3200. PACK h POST EXTRA 

Now: 
$1.00 
$2.00 
$ 2.00 
52.00 
$4.50 
$1.75 
$3.95 
$3.00 
53.00 
$3.00 

60 
ea 

YW OIPECT STOCKS 

OF REM NSISIORS 

IN ~OR 4 TO 6 

WEEKS 

SURE IT'S SHURE 
for step reproduction n 

Inces owns choose 

Shea* paw c.nce.. 
we son gas Pe most oar el 

Joe nana ,roten perm . 

vare'^. Score tatr,d.a from 

0011 Swth 

S.aa M1011 conies* SphereA 

stvr. 1 or .,eat wax en ...owl 
fedora C-5511 

serse,. M1oEJ cansa. fe sha 

wnhu,uM ha, 41.0.5 sM., for 

ear pMomane. Cat C-5512 

Shun M9110 carnage TM bore 

Ir r . gerum. adapts. Lisa 

cab Nhpuoa ,a.4 Cat C -591S 

Repw.m.nl ,hW 
5708 ynwrtd 
N/OEJ.rlrpr,ul 
N91E0ehoura 

bbankccrd 
welcome here 

512.80 

$17.85 

S35.95 

Cat C-5032 $7.50 
c.0-5034 $13.95 
CAC -5016 $17.50 

SHOPS OPEN 9AM to 5.30PM v 
(Saturday 9km till 12 noon) 

BRISBANE Half hour earlier 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RESELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA 



J 

j 

An artist's impression of an SBS satellite. Note the 
concentric cylinders of solar cells and the dish 
reflector which produces the strongest signals in the 
densely populated east and west regions of the USA, 
marked in white. (Courtesy Hughes Aircraft Co., 
California). 



Satellite 
business systems 
Brian Dance 

Businesses in the USA will shortly have communications 
facilities unrivalled by any existing system -- provided by 
a satellite system owned and operated by a business 
consortium. 

BY THE EARLY 1980's the United 
States will have a satellite communi- 
cations system able to carry signals any- 
where across the 48 contiguous states 
using relatively small antennae mounted 
on the top of the users' office blocks. 
The system will cater for high speed 
data, voice communications, facsimile 
and even teleconferencing communi- 
cations, but all signals will be digitised. 

Special features of the ' Satellite 
Business Systems (SBS) equipment 
include the use of 12/14 GHz frequency 
bands (K -bands) and direct access to 
the satellite by large scale users of the 
telecommunications services. Initially it 
is planned that two specially designed 
satellites will be placed in geosynchro- 
nous orbit by late 1980 so that the 
commercial service can commence in 
January 1981. A third satellite will 
act as a spare on the ground. Special 
techniques will be employed to enable 
the maximum information carrying 
capacity to be obtained from the 
system. 

SBS 
Satellite Business Systems was estab- 
lished in December 1975 as a partner- 
ship amongst its wholly owned sub- 
sidiaries Aetna Life and Casualty, 
Comsat General Corporation and Inter- 
national Business Machines; it is the 
successor to the CML Satellite 
Corporation. The SBS offices are 
situated at 8003 Westpark Drive, 
McLean, Virginia, 22102, USA and this 
organisation will manage the whole 
system. 

Satellites and the associated Earth 
stations are now big business. Satellite 
Business Systems awarded the Hughes 
Aircraft Company a 63 million dollar 
contract to build the three satellites, 
whilst the Japanese Nippon Electric 
Company will share the production 
contracts for the Earth stations with 
Hughes Aircraft Company. 

The satellites 
The SBS satellites being manufactured 
by Hughes Aircraft . Company are 
spin -stabilised craft of the same basic 
design as that used for Canada's Anik 
C communications satellite. They have 
been designed to be launched by NASA 
using either the Space Transportation 
System (STS - also known as the Space 
Shuttle) or by a Delta 3910 booster 
rocket. The first launching is scheduled 
for mid -1980 using the Shuttle. 

The two satellites which will be 
placed in orbit in late 1980 will provide 
complete "in -orbit" redundancy and, 
with the ground based spare ready for 
launching whenever it is needed, the 
system will provide complete reliability 
for US internal communications. The 
operational satellites will be placed in a 
geosynchronous orbit about 36,000 km 
above the surface of the Earth; at this 
altitude they can be made to rotate 
around the Earth once every 24 hours. 
As the Earth itself is rotating at this 
same rate, the satellite remains almost 
stationary above the same point on the 
Earth's surface. Thus the satellite's 
rate of rotation is synchronised with 
that of the Earth - hence the name 

`geosynchronous orbit'. 
In order. to permit the use of small, 

economical Earth stations, it is desirable 
that the satellite shall transmit signals at 
relatively high power. This power can 
only come from the solar cells which 
transform the energy of the sunlight 
falling on the cells into electricity. 
A large array of solar cells is required 
to provide the relatively high transmitted 
power. It is very expensive to launch 
large satellites into a geosynchronous 
orbit; indeed, the charges for Space 
Shuttle launching are proportional to 
the length of the payload bay used to 
accommodate the satellite. 

In order to minimise the space 
required in the transport vehicle, the 
SBS 'satellites will use deployable solar 
cell arrays. Two concentric cylinders of 
solar cells are used, one of slightly larger 
diameter than the other. During the 
launching phase the one cylinder fits 
over the other, but they are deployed 
in orbit so that all of the solar cells can 
receive the sunlight. In addition, the 
antenna is a folding type so that it can 
be folded over the solar cell drums 
during ' the launching phase. This 
technique enables the height during the 
launching to be reduced to 282 cm, 
whereas the height of the satellite in 
orbit is 550.4 cm. The diameter is 
216 cm both at launch and in orbit. 
An improved type of solar cell has been 
used for this type of satellite so that 
when the solar cell cylinders are fully 
deployed in geosynchronous orbit a 

total of 914 W of power is available. 
The weight of an SBS satellite is 
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about 1057 kg at launching using the 
Shuttle, whilst with a Delta 3910 launch 
the spacecraft has this same weight 
after its injection into the elliptical 
transfer orbit by the perigee motor 
which is part of the payload assist 
module (PAM). After the apogee engine 
has been fired, the weight of the 
operational satellite falls to 549.9 kg; of 
this weight, 96 kg consists of propellant 
for use in orbit. 

Communications systems 
The SBS satellites will operate using an 
up -link from the Earth in the 14 GHz 
band and a down -link from the satellite 
in the 12 GHz band. These frequencies 
are much higher than the normal ones 
of 6 GHz and 4 GHz, but the use of the 
higher frequencies will enable reliable 
communications to be maintained with 
the satellites even when the Earth 
stations are in urban areas, where the 
use of lower frequencies might cause 
interference to terrestrial systems or to 
other spacecraft. 

The SBS satellites are spin stabilised 
so that they remain stabilised like a 
spinning gyroscope. It is therefore 
necessary to mount the antenna and 
reflector on a "de -spun" shelf so that 
the direction of the transmitted and 
received beams is always towards' the 
USA. This same technique has been 
used in the current Intelsat IVA inter- 
national communications satellites, but 
the Intelsat V craft will not be 'spinners'. 

The communications repeater system 
on board the SBS satellites employs 
20 W multicollector travelling wave 
tubes in each channel. The antenna 
gain in the direction of the primary 
eastern zone coverage area allows a 
minimum signal strength of 43.7 dBW 
to be obtained in this region. Each 
satellite will have ten transponder 
channels, the bandwidth of each 
channel being great enough for data 
rates of up to 43 megabits per second to 
be employed. 

Figure is The solar panels of SBS satellites 
can be telescoped into each other and the 
aerial folded over to greatly reduce the 
height at launch. 

DIAMETER 
216 on (85 in.) 

HEIGHT STOWED 
282 cm (111 in.) 

WEIGHT 
1060 k8 (2332 151 
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USING STS 

Table 1. Channel frequencies to be used by the SBS system 

Channel 
number 

Frequency (GHz) 
U plink 
14.025 

Downlink 
11.725 

2 14.074 11.774 
3 14.123 11.823 
4 14.172 11.872 
5 14.221 11.921 
6 14.270 11:970 
7 14.319 12.019 
8 14.368 12.068 
9 14.417 12.117 
10 14.466 12.166 

The receivers used in the satellites 
will employ gallium arsenide (GaAs) 
FETs in the input stage which have a 
4 dB noise figure. The 20 W multi - 
collector transmitter tubes will be 
supplied by AEG-Telefunken of 
Germany. 

In order to optimise the satellite's 
performance, various parameters must 
be closely monitored. These include 
its general communications performance, 
its orientation to the Earth and to the 
Sun, its thermal condition, its power 
subsystems, its batteries and other 
subsystems. 

The SBS satellites will carry re- 
chargeable batteries. These batteries will 
enable the performance to be 
unaffected by the eclipse of a satellite 
from the Sun as it passes through the 
shadow of the Earth. 

The costs of manufacturing and 
launching a satellite are enormous. 
Therefore great precautions must be 
taken to ensure that the probability of 
failure is as small as possible. Each SBS 
satellite will contain one active receiver 
and three spare wideband receivers. 
In addition, it will contain 16 travelling 
wave tubes, one for each of the down- 
link centre frequencies shown in Table 
1. These tubes are arranged so that it 
will require the failure of at least four 

DIAMETER 
216 cm (85 in.) 

HEIGHT DEPLOYED 
660.4 cm (260 in.) 

WEIGHT 
549.9 kg (1222 lb) 
IN ORBIT USING STS 
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of the tubes before one of the active 
channels can no longer be operated. 

Earth stations 
The main difference between the SBS 
system and all existing satellite 
communications systems is the use of 
relatively small Earth stations which 
will often be situated on the user's 
premises. Reliable, unattended 
operation of SBS Earth stations will 
be obtained by the use of high quality 
components and system redundancy 
which, in the case of component failure, 
will switch in a correctly working unit. 

The components of an SBS Earth 
station will include: 
(i) The radio frequency terminal which 

will provide the transmit and 
recieve functions and the frequency 
translations between the 14 GHz 
and 12 GHz transmit and receive 
frequencies and the 70 MHz inter- 
face with the TDMA Burst Modem. 

(ii) The TDMA Burst Modem. Time 
Division Multiple Access (TDMA) 
will be employed by the SBS 
system to enable the available time 
to be shared between various users. 
This greatly increases the signal 
carrying capacity of the system. 
The TDMA Burst Modem performs 
the modulation, demodulation and 
associated functions which enable 
bursts of digital information to be 
transmitted through each of the 
satellite communications channels 
on a time-shared basis. 

(iii) The Satellite Communications 
Controller (SCC). This is a highly 
integrated system containing pro- 
cessors, storage units and control 
programmes. It performs the 
essential TDMA, Demand Assign- 
ment (DA) and other control and 
processing functions, as well as 
analogue/digital conversion of voice 
and any similar signals. 

(iv) The Monitor and Command Loop 
which enables remotely located 
SBS System Management Facilities 
(SMF) to determine the status 
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Figure 2: The components of an SBS satellite shown separately. 

and health of the Earth station 
equipment and to issue diagnostic 
and corrective commands. 

(v) The Port Adapter System (PAS) 
which provides a compatible inter- 
face between the SCC and the 
various customer connecting facil- 
ities. 

It can thus be seen that the equip- 
ment required for each Earth station is 

quite complex and one can understand 
why cost estimates of US$313,000 have 
been made for a five metre station 
(including $194,000 for the radio 
frequency equipment) and $392,000 
for seven metre stations (including 
$273,000 for radio frequency 
equipment). 

General considerations 
The SBS system has been specifically 
designed to meet the requirements of 
a large community of business users, 
government organisations and various 
others who require communications 
facilities an a regular basis. It is 

expected that the greatest benefits 
will be obtained by those customers 
of SBS who have the need for 
communications between widely 
dispersed premises. A typical network 
for a company might consist of 15 to 
25 Earth stations spread throughout 
the USA. 

One of the SBS satellites will be 
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Figure 3: It is hoped to launch the SBS craft using the Shuttle, 
but as the Shuttle may not be available early enough for the first 
launchings, provision has been made for a rocket launch. In both 
cases the satellite will take up a geosynchronous orbit. 

Table 2. Satellite data 

Satellite characteristic 
Launch vehicle 
Launch date 
North -South station keeping 
East-West station keeping 
Eclipse capability 
Redundancy 
Total communications r.f. power 
Communications El RP per transponder 
(Minimum values) 

Communications Receiver G/T 
(Minimum values) 

Communications polarisation 

Type or value 

Shuttle or Delta 3910 rocket 
1980 
10.05 degree, maximum 
±0.05 degree, maximum 
100% 
1009= all elements except 60% for travelling wave tubes 
200W 
Region 1 43.7 d8W Region 2 41.7 d6W 
Region 3 40.0 dBW Region 4 37.0 dBW 
Region 5 38.0 dBW Region 6 39.0 dBW 
Los Angeles 41.2 dBW San Francisco 42.0 dBW 
Region 1 +2 dB/K Region 2 0 dB/K 
Region 3 -2.5 dB/K Region 4 -5.5 dB/K 
Region 5 -4.5 dB/K Region 6 -5.5 dB/K 
Los Angeles -0.3 dB/K San Franscisco +0.5 dB/K 
Transmit: linear horizontally polarised 
Receive : linear vertically polarised. 

Table 3. Communication antenna characteristics of earth stations 

Characteristics 

Type 
Nominal size 
Mid -band gain (dB) 

Receive 
Transmit 

Polarisation 
Receive 
Transmit 

Tracking mode 
G/T 
Mid -band Eirp 

Main beam 

Regions 1 and 2 

Parabolic 
5 metre 

Regions 3 to 6 

Parabolic 
7 metre 

53.8 56.7 
55.3 58.2 

Horizontal 
Vertical 
Fixed 
30.4 dB/K 

Horizontal 
Vertical 
Command track 
33.3 dB/K 

79.8 dBW 82.7 dBW 
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THE GREATEST RANGE OF CALCULATORS AND COMPUTERS IN AUSTRALIA 

Hewlett-Packard You'll never know how good HP's are till you own one.. 
111 FANTASTIC SYSTEM 

LCD ALPHA -NUMERIC 

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. 
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HP41C 

1 

NE WIALL WITH 
CONTINUOUS MEMORY 

HP34C Scientific 
Programmable, 210 steps 
$184.50 ($165.50) 
HP33C Scientific 
Programmable, 49 steps 
$148 ($133) 
HP38C Financial 
Programmable, 99 steps 
$184.50 ($165.50) 

(Prices In brackets exclude sales tax) 

HP's ONLY POST FREE! 

HP31E Scientific $63 ($56.50) 
HP32E Advanced Scientific 
Statistical $87 ($78) 

- HP33E Advanced Scientific 
Programmable, 49 steps 
$111 ($99.75) 
HP29C Scientific Programmable 
98 steps, continuous 
$202.50 ($182) 
HP19C same as 29C but with 
Printer $251.50 ($225) 
HP97 Card Programmable, printing, 
224 steps $913 ($820) 
HP37E Business $93.50 ($84) 
HP38E Financial $148 ($133) 
HP92A "The Investor" 
Financial Printing $530 ($476) 

PLUS ALL ACCESSORIES 

For February/March. 

ASK OUR PRICES LAST - WE ARE COMPUTERS HARDWARE - SOFTWARE - ACCESSORIES NEVER KNOWINGLY UNDERSOLD 

The CBM" Computer 
Business System 

2023 rrKIrcM1Iced 

Tractor Feed Printer 

k. 
CBM 

2001-t6í32 

........ CBM 

i i u - 

AUTRORISID DEALER' 

commodotre, 
Dual Drive Floppy Disk 

SOFTWARE FOR CBM and PET 

2040 

16,32K CBM Word Processor $150 Accounts 
8K PET Word Processor $90 Address Book 
Creditors/General Ledger POA Frame Pack 
Debtors Ledger POA Taxi Management 
Stock Control $100 Roof Master 
Super Stock Control $400 Sales Analysis 
Percentage Costing $110 Real Estate Agent 
Payroll $55 House Finder 
Payroll - up to 400 (Disk) $110 Job Evaluation 
Mailing List $30 Profit and Loss 
Invoicing $40 Debtors Letter 
Service StatiorVGarage POA 

TEXAS PROGRAMMABLE SYSTEMS 

STILL ON! The greatest package offer ever!! 
A Ti -59 and PC100C printer $935 

Ti58C $127 ($112) 
1159 $299.90 ($265) 
PC100C $237 ($210) 

e 1155 $61.50 ($54) 

$25 
$15 

S100 
$500 

$48 
$22 
555 
$55 
$50 
$25 
$25 

LW! CASTO 
FX502P/FAI 

LCD PROGRAMMABLE 

256 steps, 22 
memories, FAI 
adaptor 
interfaces an 
ordinary cassette 
for program 
storage. Manual 
and huge book of 
programs. 
Continuous 
memory. 

FX502P $149 ($135) 
FAI $43.50 ($39) 
P&P: NSW $3.50, Elsewhere 54.50. 

ELECTRONIC CALCULATOR DISCOUNTS 

CBM 14111 OM* 
1116 

COMMODORE SALES TOP $71,000,000 
Fantastic additions coming 1980, 
watch our ads for details. 

C. ITOH 8300 IMPACT 
PRINTER $970 
Free delivery in Aust. 

TRENDCOM THERMAL PRINTERS 
Model 100 (40 char. wide) POA. 
Model 200 (40 char. wide) POA. 
Free delivery in Aust. 
We have Interface's tool 

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

Expandable to 
impact printers, 
extra disks, etc 

Very 
powerful 
symbolic 
algerbraic 
language. 

SCHOOL AND COLLEGE SPECIALS 
Wholesale prices on bulk orders. 

PRICE LIST AVAILABLE 
Prices In brackets exclude sales tax. 

Pack and Post - All LCD models $1.50 
anywhere in Australia. Otherwise $2.50 
for NSW, elsewhere $3,50 per order. 
(Extra $1.50 for registered). Sales Tax 
Forms must be duly signed and stamped 
(Forms available). 

LEASING 
ARRANGED 

$530 ($470) 
ONLY WHILE STOCKS LAST 

HURRY!! 
PRICES HAVE 

INCREASED 

Modules 58C/59 
$34.50 (530.50) 
Pakettes 58C/59 
$9 ($8) 
3 Rolls Therm Paper 
512 ($10.50) 
40 Mag Cards 
$15 ($13.50) 

Texas 1125 
$35 (531) 
Texas 1150 
$39.50 ($35) 
CASIO FX510 
$41 ($36) 
CASIO Fí(310 
531.50 S28) 
CASIO FX80 
$28.50 ($25) 
GE ICS 500 
$36 (531.90) 

e NS108 
$41 ($36) 
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Name 8 Address 

Phone' (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW. 2153. 
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RADIO 
FREQUENCY 
EQUIPMENT 

Overall view of how the SBS system 
works. Video, facsimile , computer 
data and speech may all use the 
communications facility of the SBS 

satellite. (Courtesy: Satellite Busin- 
ess Systems). 

able to carry information equivalent 
to about 12,000 simultaneous telephone 
conversations. In addition, it is very 
easy to interconnect any number of 
points using a satellite, whilst the 
direct interconnection of only 12 
cities in a terrestrial network can require 
66 separate land -based links. 

Earth stations will interface with 
interconnecting facilities to- customer 
provided PBXs, foreign exchange lines, 
data terminals and other equipment. 
Customer locations and equipment 
which are in the same premises as the 
Earth station may be connected via 
internal cables, whilst locations which 
are remote from any SBS Earth station 
can be connected by existing terrestrial 
facilities. 

It seems likely that the digital code 
to be used will be a 32 kbits per second 
syllabically companded delta modulation 
system which can provide an excellent 
performance and which can enable 
very efficient utilisation of the satellite's 
communications capability to be 
obtained. When the SBS system is fully 
developed, digital data services will be 
provided at a variety of data rates from 
2.4 kbits per second to 6.3 megabits 
per second. 

Bit error rates 
The SBS TDMA Burst Modem has been 
specified to maintain synchronism up to 
a bit error rate of at least 1 x 104 , 

whilst the radio frequency links have 
been designed to provide a bit error rate 
of 1 x 104 or better for 99.5% of the 
time. (For 95.0% of the time, the bit 
error rate will not exceed 1 x 104 , 

whilst a maximum bit error rate of 
1 x 104 will occur 99.9% of the time). 
The results of subjective testíng of a 
32 kbits per second delta modulation 
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voice modem indicate that good voice 
quality will be obtained with bit error 
rates of 1 x 104, so it is expected that 
excellent voice quality will he obtained 
using the SBS links. 

The customer will be able to pay for 
even lower bit error rates for digital 
data transmission if he so wishes. The 
Satellite Communications Controller 
can apply forward error correction 
(FEC) coding to the digital information 
ports for which the customer has 
exercised the option. This will result 
in a bit error rate of 1 x 10-7 or better 
for 99.5% of the time using a coding 
rate of approximately two-thirds. 

The capacity of an SBS satellite 
expressed in - terms of the number of 
voice circuits it can carry is a complex 
function of the bit rate per voice 
channel, the effectiveness of the voice 
activity compression (VAC) algorithm, 
the overhead of the TDMA frame 
format, the number and sizes of the 
Earth stations served by each satellite 
channel, the traffic characteristics of 
each customer network and other 
factors. However, for one set of 
assumptions which are believed to 
approximate to actual traffic conditions, 
it was estimated that a statellite will 
provide the equivalent useful capacity 
of 12,000 voice channels at 43 megabits 
per second or 14,000 voice channels if 
the full 48 megabits per second is used 
at some later date. 

Conclusions 
As long ago as April 1977 SBS began 
to evaluate equipment performance and 
to verify system concepts as well as to 
gain operational experience. Initially 
SBS operated Earth stations in New 
York and California sited on IBM 
premises for test transmissions through 
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the use of an existing domestic 
communications satellite. Another two 
Earth stations were then introduced for 
intra-company communications. 
Extensive field trials of prototype 
hardware are now commencing, whilst 
in 1977 and 1978 SBS carried out 
tests on the premises of four large 
firms to evaluate the potential of 
satellite communications in a business 
environment. 

SBS will offer each company 
sufficient network capacity to meet its 
present intra-company communications 
requirements and sufficient flexibility 
and capacity - to meet future 
requirements. Normally voice channel 
traffic will be at a peak during normal 
business hours, so the channels can be 
used for any other purposes during 
off-peak hours. 

The estimated costs of the system 
are divided up in the following way: 
the developmental costs of the system 
will be around $96 million on present 
day values (23.6 % of the whole), the 
space segment costs including the 
satellites about $117 million (28.7 %), 
the smaller five metre Earth stations 
$105 million (25.9%), the larger seven 
metre Earth stations some $70 million 
(17.3%), whilst $8.6 million (2.1%) 
are required for system management 
facilities and $9.8 million (2.4%) for 
spares, etc. 

One can only wonder how long it 
will be before other regions adopt 
similar communications systems. 
Europe is likely to follow the USA 
fairly quickly, but it may be some- 
what longer before the more sparsely 
populated regions such as Australia 
find that it is economically sensible 
to invest in such communications 
systems. 
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From the world leader in OMMS. 

NORMAL TRADE PRICE S205.85 

SCOOP SPECIAL 

OC VOLTAGE 

IIAMGE 
200 MV 
2V 
20V 
200 v 
1000 Y 

AC VOLTAGE 

200 RV 
2V 
20 V 
200 V 
730 v 

OC CURRENT 

2 YA 
20MA 
200 MA 
2A 

AC 

]A 
70 

MMA 

200 YA 
7A 

REMIT/MC! 

20 Mn 
IM.AwAI 

972.50 
0.1 percent basic 
dc accuracy; 26 
functions, 26 
ranges; unique 
Conductance 
function for high 
resistance 
measurements; 
in -circuit resistance 
and diode test; 
3 -way overload 
protection; a family 
of 
measurement -extending 
accessories; 2 -year 
warranty; protected 
test leads 

I RADIO 
4. PARTS 

GROUP 
562 Spencer Street, West Melbourne. 

Phone (03) 329-7888. 
1103 Dandenong Road, East Malvern. 

Phone (03) 211-8122. 
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8IROTEM 
Australian geophysical 
instrument wins world market. 
Developed by two Australian researchers working in the 
CSIRO, this geophysical prospecting instrument has 
rapidly won both acclaim and commercial acceptance 
within a relatively short period after production prototypes 
were released. 

AUSTRALIAN mineral survey teams 
have it tough by anyone's standard. 
Their prospecting is done in the arid 
inland, in remote areas and in blistering 
heat. They search for ore bodies which 
are hundreds of metres below the 
surface under a crust of ancient salty 
soil and rock. Virtually all the ore 
bodies which break the surface have 
already been found, and this old and 
weatherbeaten continent is holding her 
remaining minerals close and deep. On 
a scale of difficulty, in human and 
mineral terms, exploration in Australia 
poses. more problems than anywhere 
else in the world. 

Although the modern prospector, or 
geophysicist, relies heavily on 
instruments, the instruments themselves 
pose even more problems. In survey 
work geophysicists choose from several 
types of devices to search for ore 

bodies hidden from view under the 
ground. One class of instruments are 
based on the fact that ore bodies are 
frequently very good conductors of 
electricity. 

A number of imported instruments 
were used in Australia in the sixties and 
seventies, but Australia's salty soil and 
the fact that ore bodies were covered 
by thick layers of conductive material 
meant that the performance of the 
instruments was not good. 

One device imported from Russia 
gave the best performance in Australia, 
but still left a great deal to be desired. It 
could not "read through the conductive 
overburdens common in Australia. The 
saline soil and oxidised rocks confused 
the readings, and it did not perform 
well in the heat of the Australian out- 
back. 

At this point, in 1972, the CSIRO 

Division of Mineral Physics tackled the 
problem of coming up with a device 
which would be better suited to 
Australian conditions. Dr Jock Buselli 
and Mr Brian O'Neill took on the task. 

Dr Buselli, a former space scientist 
and Mr O'Neill, a former radar engineer, 
had a wealth of experience in similar 
problems and by 1973 had evolved new 
concepts which dramatically improved 
performance compared to the Russian 
instrument. 

The only snag was that a small 
computer was needed to sort out the 
signals, and computers, even small 
ones, were not suitable for mining 
exploration trips. Fortunately, it was 
about this time that the first reliable 
microprocessor came on the market, 
which meant an envelope sized circuit 
board could replace a 20kg computer. 

The next few years were spent in 
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sorting out all the interfering noises 
which prevented a clear signal being 
received from the ore body. These 
problems were eventually solved by 
Dr Buselli and Mr O'Neill after many 
months of laboratory bench work and 
equally demanding field evaluation trips. 

During this period the research team 
received advice and assistance from five 
mining companies; WMC, BHP, 
Carpentaria, North Broken Hill and 
Pacminex, through the Australian 
Mining Industries Research Association. 
The assistance was largely financial, 
but also included practical advice and 
the provision of test sites for the CSIRO- 
designed instrument, called SIROTEM. 

Exhaustive testing was carried out in 
Western Australia, the Blue Mountains 
of NSW, Mt Isa, and at Cobar in NSW as 
well as other test sites. SIROTEM was 
also taken to Canada and Russia for 
field trials and further evaluation. 

All told, CSIRO spent 13 man years 
in the highly complex task of 
developing and testing SIROTEM, so 
that it would be equal to the task 
demanded by mineral exploration 
conditions in Australia. 

Despite its sensitivity and selectivity, 
the instrument and its batteries weigh 
only 18 kg and can be carried on a 
back pack. This means it can be taken 
into the most inaccessible areas, and 
there are plenty of them in Australia. 
It consists of a control box containing 
a microprocessor and printer. This is 
attached to a flexible wire loop up to 
400 metres in circumference. 

AP".'11, 1 

SIROTEM in the field. 

SIROTEM operates on the same 
basic principle as earlier instruments - that ore bodies conduct electricity. 
An electric current is passed from the 

'control box around the wire loop and 
then cut off rapidly. If an ore body is 
under the loop, an electric current is 
produced in it by induction and this will 
then decay away in a small fraction of 
a second. SIROTEM detects the very 
small magnetic fields from these 
currents. From these and other readings 
at adjacent loop positions a "picture" 
of the ore body below can be built up. 

Test drilling based on this interpre- 
tation is the next step in the exploration 
process. Samples are taken from the 
ore body and the surrounding material 
for a more accurate assessment of the 
content of the ore. 

The SIROTEM licence was granted 
to Geoex from CSIRO in October 1977. 
In that same month Geoex exhibited a 
prototype version of the instrument at 
the "Exploration '77" Conference in 
Ottawa and a considerable amount of 
interest was generated. 

A production prototype instrument 
was produced in March 1978 and the 
first two production units were delivered 
to Geoex from sub -contractors in June. 
Geoex then took SIROTEM to the 
United States for demonstration trials 
and subsequently to the European 
Association of Exploration Geophysi- 
cists Conference and Exhibition in 
Dublin in June 1978. It was then sent 
to Djakarta where it was displayed at 
a mining equipment display in the 
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Australian Trade Commission's show- 
rooms. 

In October 1978 another SIROTEM 
instrument was taken to the United 
States, where successful field trials were 
conducted in order to provide case 
histories of North American situations 
for display at the Society of Exploration 
Geophysicists Convention in San 
Francisco at the end of that month. 
After display at this exhibition, it was 
taken to Toronto, Canada and 
subsequently to Finland where surveys 
were conducted north of the Arctic 
Circle in temperatures of -5°C. 

Since the granting of the licence, 
Geoex has operated at least one 
SIROTEM survey crew continuously on 
contract work, first with the prototype 
instrument and subsequently with one 
of the new production instruments. 
Recently two production units have 
been in use. 

The first production run of ten units 
was sold out by March 1979. Two units 
have been sold to BHP and sales have 
been made to the Institute of Geological 
Sciences in Great Britain, the University 
of Lulea, in Sweden and a private 
company in Finland. The United States 
Geological Survey has ordered the first 
of the new production run and there are 
many other opportunities for contract 
work in North America, South Africa 
and Scandinavia. 

To date the marketing program for 
SIROTEM has concentrated on areas 
where sales are most likely to be 
immediate. It is now at the stage of 
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branching into other territories such as 
South Africa, South East Asia and the 
Middle East. 

Apart from its use in Australia, 
SIROTEM is now being used to explore 
for uranium -associated sulphides at a 
depth of 300 metres in the arctic 
winters of central Canada. It has also 
been used in Scandinavia to explore for 
minerals under the sea during winter, 
when the equipment can be set up on 
the sea ice. 

SIROTEM is being used in the search 
for copper, nickel, lead and zinc 
sulphides, which are now increasing in 
value, and indirectly for uranium when 
associated with for example, conductive 
shales. It has also proved useful in coal 
and oil shale exploration by defining 
basin configuration. 

According to Geoex it can be used in 
any case where resistivity mapping is of 
value, such as detecting geological 
contacts concealed by other rocks. 
Artesian and fresh water searches are 
also possible in much the same way. 

Although this instrument can be used 
for mapping configurations which lead 
to a better assessment of the possibility 
of ore deposits, there are some limits 
on its use. For example, it cannot be 
used like a metal detector, to find gold 
or iron ore deposits. Gold occurs in 
relatively small quantities in its natural 
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Lam_ , 40 
Brian O'Neill (left) and Dr Jock Buselli with the instrument they developed. 

state and is quite often heavily insulated 
by quartz. SIROTEM is designed to 
find larger bodies, and although the 
same principle in a scaled down 
instrument can be used to find small 
quantities of gold, it works on too 
large a scale for gold prospecting. The 
gold nugget would need to be something 
approaching 10 metres in size in order 
to be detected! Iron ore in its natural 
state poses particular conductivity 
problems and makes a poor target for 
SIROTEM. 

According to Geoex, SIROTEM has 
set new standards in terms of the speed 
with which the production instruments 

, 
were accepted by the market - less than 
nine months after being granted the 
licence to manufacture, and less than six 
months from the construction of the 
first production prototype. It has been 
named as one of the IR -100 award 
winners - prestigious awards made by 
an American publishing company for 
achievements in science and technology. 

SIROTEM has already claimed many 
national and international firsts, but as 
the search for minerals steps up in the 
years ahead it seems certain to continue 
to enhance its reputation in the highly 
competitive area of exploration 
technology. 

What Makes Our Speaker Kits So Good? 

Perhaps it's the y tars of of our opes 
development, testing and 

experience that go in 

Each of the six 
tiand rrearbbaffles, in bond, speaker le comes complete with two 

boxes, grills, fro 
components, wires, terminals and easy to follow instructions. 

L 

eterson SPEAKER LABORATORIES Pty Ltd 

R STREET, MOORABBIN, 3189. Telephone: 1031553 1055 

DEALER LIST: 

NORTHERN HI-FI COBURG VIC. 
PAUL PHILIPS AUDIO CENTRE vIC. 
DICK TAYLOR'S E LSTE RN W ICK VIC. 
PAVLIDIS' EMPORIUM PRESTON VIC. 
FOOTSCRAY 8. 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-FI YORK ST SYDNEY NSW. 
JIM RYAN GLENELG SA. 
SOUND SPECTRUM REGENT ARC. CITY SA. 
SPARTAN AUDIO LOWER. N.E. RD CAMPBELLTOWN SA 
SAVERYS 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 (03) 553 1055 FOR OTHER AREAS. 
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CROMEG ICO SYSTEM FEATURES 
Fast Z80A microprocessor 
RAM expansion to 512 K Bytes 
Double Sided 5 1/4 & 8 inch and 
Hard Disc Drives 
S100 Bus 
RS -232 or 20 mA serial interfaces 
Parallel and Analogue Interfaces 
High resolution colour graphics 
Excellent service access 
EPROM memory and programming cards 
Wide range of Peripherals 

COMPREHENSIVE' SOFTWARE 
SUPPORT 

Disc Operating System (CP/M Compatible) 
Comprehensive Accounting System 
Word Processing System 
Multi -User BASIC and Operating System 
16K Disc Extended BASIC and 32K 
Structured BASIC 
FORTRAN IV and COBOL compilers 
Z-80 relocatable Macro -Assembler 
Data Base Management System 
Document Indexing & Retrieval System 

Superb microcomputer systems and 
peripherals for commercial, educational and 
scientific applications. 

Specialising in software customising and 
professional hardware and software support 
and training. 

Z -Z H 
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A 
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gi Crometmeo 

ADAPTIVE 
ELECTRONICS P/L 

77 Beach Road, Sandringham, Victoria 3191. Australia. 
Telephone (03) 598-4422. Telex 35666. 
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commodore 

the PET computer 
The Pet has a television screen, a keyboard as simple to use as a type- 
writer and a self-contained cassette recorder which is the source for 
programmes and for storing data in connection with these pro- 
grammes. And it has, in its standard configuration, an 8K user 
memory. (This is in addition to the 14K operating system 
resident in the computer). 

SPECIAL AT NO EXTRA COST 
$200 value of programmes will he provided with each PET 
purchased 

PET 

2001-16/32 
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Dual Drive Floppy Disk 
The Dual Drive Floppy is the latest in Disk 
technology with extremely large storage 
capability and excellent tie management. 
As the Commodore disk is an "intelligent" 
peripheral, it uses none of the RAM (user) 
memory of the CBM The Floppy Disk 
operating system used with the CBM 
computer enables a programme to read or 
write data in the background while simult- 
aneously transferring data over the IEEE 
to the CBM The Floppy Disk Is a reliable 

The CBM Computer is now a truly - 

sophisticated Business System 
with the announcement of 
these Peripherals. 
The CBM incorporated with the 
Floppy Disk and Printer makes an 
ideal business system for most 
professional and specialized fields, 
medicine, law, dental research, 
engineering, toolmaking, printing, 
education, energy eonseration etc 

. The CBM Business System as 
a management tool, delivers inlorm 
ation to all levels of Business pre- 
viously attainable only with equip- 
ment many times more expensive, 
the CBM Business system is one 
Of the most cost efficient business 
tools today. It offers a wide range 

low cost unit, and is convenient for high 
Speed data transfer. Due to the latest 
technological advances incorporated in this 
disk, a total of 340K bytes are available in 
the two Standard 51/4" disks, without the 
problems of double tracking or double 
density. This is achieved by the use of two 
microprocessors and memory I.C.s built into the disk unit. Only two connections 
are necessary - an A/C Cord and CBM 
interface cord. 

Tractor Feed Printer 
The Tractor Feed Printer is a high specific- 
ation printer that can print onto paper 
(multiple copies) all the CBM characters - letters (upper and lower case), numbers and 
graphics available in the CBM The tractor 
feed Capability has the advantage Of accept- 
ing mailing labels, using standard preprinted forms (customized), cheque printing for 
salaries, payables, etc. Again, the only 

Connections required are an A/C cord and 
CBM connecting cord. The CBM is pro- 
grammable, allowing the printer to format 
print for: width, decimal position, leading 
and trailing zero's, left margin justified, 
lines per page, etc. It accepts 8/" paper 
giving up to four copies. Bidirectional 
Printing enables Increased 
speed of printing. 

CONTACT YOUR LOCAL DEALER FOR 
FURTHER INFORMATION, PRICING AND DEMONSTRATION. 

^ - 

2040 

of applications from logging manage- 
ment strategy in major corporations 
to organizing accounts and invent- 
ory control of small businesses. 
Here are just a few of the cost 
saving uses in the corporation, 
professional office or small business 
stock control, purchasing, fore- 
casting, manufacturing costing, 
customer records, mailing list, etc. 
The CBM Floopy Disk and Printer, 
a compatible business system 
at a reasonable price - 
Take a closer 
look at these Peripherals. 

CBM 
2040 

GI 

Opal Orbe 
Floppy Dist 

- P 

Distributed by H HANIMEX TD 
Commodore Business Machines Division. 
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Simple, sensitive metal detector 
Phil Wait 
The metal detecting hobby is enjoying quite a boom at the 
moment and treasure hunters are not just after gold. 
Though the price of the precious metal has fallen in recent 
months, at around $600 an ounce it's worth going after. 
Old coins and relics fetch high prices too, so there's lots to 
find out there .. . 

METAL DETECTORS depend on 
detecting one of several effects that can 
be observed when a metal object in- 
fluences the magnetic field surrounding 
a coil of wire carrying an alternating 
current. The principal effects are: the 
pattern of the magnetic field surrounding 
the coil will be altered and the inductance 
of the coil will change. 

The various types of metal detector 
devised exploit these changes, electron- 
ically detecting the alteration induced 
in the coil by the metallic object. Non- 
metallic objects or material can also 
affect the coil in similar ways. 

There are three basic methods em- 
ployed to exploit the above effects. 
"Induction Balance" (IB) metal 
detectors employ two coils. One is driven 
by a modulated oscillator. The other is 
connected to a detector and amplifier. 
The two coils are carefully positioned 
with respect to one another such that 
the receiver coil picks up very little of 
the energy radiated by the transmitter 
coil when no metal or mineral material 
is nearby. When the coils are brought 
near a metal object, the field pattern 
is distorted, greatly increasing the 
transmitted energy picked up by the 
receiver coil. The modulated signal is 
detected and can be indicated by 
amplifying the recovered modulation to 
speaker level as well as indicating it on 
a meter. For obvious reasons, this type 
of metal detector is often referred to as 
a "transmit -receive" or TR detector, 
sometimes as an IB/TR detector. 
Chief advantages are good pinpointing 
ability and good depth penetration, 
and they are not sensitive to small 
ferrous objects. Sensitivity suffers badly 
in mineralised or ironstone ground. We 
described an IB/TR metal detector back 

in our May 1977 issue (Project 549) and 
it is still a popular project. The problem 
for the home constructor lies in correct 
construction and alignment of the coils. 

Most IB detectors operate at a fre- 
quency between 85 kHz and 150 kHz. 
As they are badly affected by mineralised 
ground a technique was developed using 
very low frequency . to energise the 
transmit coil. The 'VLF' types operate 
at frequencies around 4 - 6 kHz, a 
frequency range which penetrates all 
types of soil quite well. However, they 
need to run at a fairly high power to 
achieve sufficient sensitivity with small 
objects, hence battery drain is quite 
high, and pinpointing ability is poor. 

"Pulse Induction" detectors employ 
coils in the search head that are set up 
in much the same manner as the 1B 

detector. However, the transmitter is 
pulsed so that high energy bursts are 
transmitted by the search coil. The 
receiver. then ' compares the phase of 
portion of the received pulse with the 
transmit signal. When a ferrous or 
magnetic object is brought near the 
search coils the phase of the received 
signal is advanced with respect to the 

transmit signal. The opposite occurs 
when a non-magnetic conductor is 
brought near the search coils. Thus, this 
type of detector can effectively 'dis- 
criminate' between ferrous and non- 
ferrous metals as well as exclude ground 
effects - simply by setting the detection 
circuitry to exclude signals of the un- 
wanted phase characteristics. Thus, a 
"Ground Exclusion" control is often 
featured with these detectors. As the 
strength of the received signal also varies, 
depending on the 'target' object's 
characteristics, this effect may also be 
included in the detection process. 

FEATURES 

Good sensitivity 
Excellent stability 
Good pinpointing ability 
Loudspeaker output 
Simple construction and set up 
Tuning allows for ground 

Low cost 
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ETI 561 
Full size print of the front panel. 

Clearly, an IP detector presents many 
problems to the home constructor. 

The simplest technique detects the 
change in inductance of a single search 
coil. If this coil is part of the tuned 
circuit of an oscillator, then comparing 
the frequency of the `search' oscillator 
with a stable reference oscillator will 
indicate the presence of a metal object. 
This detector is called the "Beat Fre- 
quency Oscillator" or BFO type. The 
two oscillators are set such that there is 
a slight difference in their frequencies 
and their outputs mixed. The resultant 
will be a `beat' frequency which is equal 
to the difference between the two 
oscillator frequencies. The main ad- 
vantages of this type are simple circuitry 
and setting up along with good pinpoint- 
ing ability. In the past, most published 
designs have suffered from a distinct 
lack of sensitivity as well as poor tuning 
stability. A cunning mixing technique 
and a few other fillips can overcome 
these problems. 

Hence, our new metal detector is a 
BFO type incorporating some modern 
refinements. It has proved to have 
similar sensitivity to our IB detector, 
the ETI-549, but is generally easier to 
build and set up, there being no critical 
adjustments. 

Design features 
Our new metal detector has three 
controls: COURSE frequency adjust, 
FINE frequency adjust and VOLUME 
on/off. The course frequency control 
is used to initially set the frequency of 
the search oscillator, compensating for 
the various factors affecting ány drift in 
this oscillator (mainly temperature and 
battery voltage). The fine frequency 
control is then used to set the note to 
a low pitch when the detector is placed 
over the ground, permitting compen- 
sation for the effect of the ground on 
the frequency of the search oscillator. 
The volume control adjusts the loudness 
of the output from the speaker. 

The two main design problems this 
type of detector presents are the fre- 
quency stability of the two oscillators 
and the minute frequency change which 
has to be detected. 

The search oscillator we finally used 
was settled on after some experimen- 
tation. Our first try employed an LC 
oscillator built around a CMOS gate chip. 
This proved to be not as stable as we 
required and we found that trying to 
obtain dc control of the frequency by 
varying the supply rail voltage had 
drawbacks. After some experimentation 
with oscillator configurations we hit on 

OFF 

O 

VOLUME 

METAL 

COARSE FINE 

]TUNING 

DETECTOR 

a discrete component oscillator which 
we found behaved much as we were 
seeking. 

The search coil in the circuit we used 
is the inductor in a Colpitts oscillator. 
However, this particular circuit may be 
a little unfamiliar to many readers. To 
increase the RF current in the coil, 
it is placed in the collector circuit of 
Ql. Feedback is between collector and 
emitter and the base is effectively at 
RF ground. The frequency determining 
capacitance of the tuned circuit is 

`tapped' to provide feedback, C2 and 
C3 performing this function. Careful 
attention has been paid to the basic 
frequency stability of this oscillator. 
Good quality styroseal capacitors have 
been used for C2 and C3. These have a 

temperature coefficient roughly opposite 
to that of other temperature influences 
on the frequency of the oscillator. In 
general, the short-term stability of this 
oscillator is quite good. 

The particular circuit configuration 
of the oscillator gave us a very useful 
bonus - dc control of the oscillator 
frequency over a small range. Varying 
the base bias on a transistor will vary 
the collector -base capacitance. In this 
circuit, the c -b capacitance is part of 
the overall 'stray' capacitance that 
determines the exact frequency of 
oscillation. As the base bias is increased 
the c -b capacitance decreases, increasing 
the oscillator frequency. In this way, 
the oscillator frequency can be varied 
over a range of about ten percent. We 
have provided two controls, the FINE 
control providing a variation of about 
one -tenth that of the COURSE control. 

The search oscillator is loosely 
coupled via a 47p capacitor to a follow- 
ing CMOS Schmitt trigger and two 
inverters which square the output. The 
loose coupling isolates the oscillator 
from the subsequent circuitry, further 
enchanting the stability of the search 
oscillator. 

For the reference oscillator, we chose 
to use a crystal, because of its inherent 
stability. It has been argued that if an 
ordinary LC circuit is used for the 
reference oscillator it will have similar 
drift characteristics as the search os- 
cillator and the overall drift will be 
reduced. In fact, the reference oscillator 
can be made using a standard 455 kHz 
IF transformer. In practice however, 
the two tend to drift at markedly 
different rates. We think the best 
approach is to make both oscillators as 
stable as possible. Hence the crystal - 
which is an easily available type and 
cheaper than an IF transformer! 

The reference oscillator is a simple 
`inverter' crystal oscillator built around 
one gate from a CMOS quad NAND 
gate, IC2. This has a square wave out- 
put and drives a divide -by -four circuit, 
IC3, via the other three gates in IC2, 
acting as buffers. 

The crystal we used is a 3.579545 
MHz type (NTSC chrominance sub - 
carrier frequency) commonly available 
from a number of suppliers. We used one 
in our Electronic Tuning Fork 
(ETI-606) published last November. 
The output of IC3 is at a frequency of 
about 890 kHz. The exact frequency is 

unimportant, just so long as it's stable. 
The search oscillator operates at a 

little above 100 kHz, about one -eighth 
of this frequency. 

The secret of our metal detector's 
overall sensitivity lies in the mixer 
circuit. This employs one section of a 

4013 flip-flop. The reference oscillator's 
divider output (at 890 kHz) is applied 
to the D input of IC4a and the squared - 
up search oscillator's output is applied 
to the clock input. If the clock fre- 
quency (i.e: the search oscillator fre- 
quency) changes by 1 Hz, the output 
beat (from the Q output of IC4a) will 
change by 8 Hz (see 'How it Works'), 
thus considerably multiplying the 
smallest changes in oscillator frequency. 
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TWIN SHIELDED CABLE 70 TURNS 
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The heat frequency metal detector employs 
two oscillators: a very stable reference 
oscillator and a search oscillator. The 
search oscillator uses a tuned circuit 
designed to be influenced by metal or 
mineral objects which are brought into 
its field. The two oscillators are adjusted 
so they are harmonically related and fed 
to a mixer. When the search frequency is 
adjusted so the reference frequency fed 
to the mixer is eight times the search 
frequency, the output of the mixer is 
zero. The search frequency is slightly 
adjusted so that an output appears from 
the mixer which is the difference between 
the two input frequencies. This can be 
adjusted to an audio tone. 

When a piece of metal or mineral is 
brought near the search coil the frequency 
of the oscillator varies, which in turn 
varies the output frequency from the 
mixer. The change in pitch can easily be 
heard from the speaker. 

The reference oscillator employs a 
crystal in a CMOS oscillator circuit using 
one gate from IC2a. The resistor R6 biases 
the gate into its linear region. IC2 b, c 
and d, are used as buffer stages to prevent 
oscillator "pulling" and to further square 
its output waveform. Two flip-flops, IC3a 
and b, divide the reference signal by four 
to 890 kHz.. 
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HOW IT WORKS - ETI 561 Metal Detector 

The search oscillator uses a discrete 
transistor in grounded base configuration; 
with the search coil in the collector. 
Using the coil in the collector increases 
the strength of the field around the coil 
and hopefully overcomes some of the 
losses in the ground. Feedback is set by 
the ratio of C2 to C3 from collector to 
emitter and their value determins the 
frequency of the oscillator. The base is 
grounded at RF by C4. 

By varying the bias on the transistor 
the inter -element capacitances can be 
varied. This varies the oscillator frequency 
as the transistor capacitances form part 
of the 'strays' in the LC circuit. RV1 and 
RV2 provide fine and course frequency 
control. The resistors R8 and R9 limit 
the maximum and minimum voltage on 
the base to prevent over -dissipation in 
the transistor or drop -out of the oscillator. 

The output of the search oscillator is 
fed to a Schmitt trigger, consisting of ICla 
and b, where it is squared and further 
buffered by ICIc and d. The search fre- 
quency ís then fed to the mixer. 

Both oscillators are decoupled from 
each other by supply line decoupling 
R1-C1 and R5-C6. 

The mixer consists of half a dual -D 
flip-flop. The search and reference fre- 
quencies are fed to the clock and D inputs 

PIN 7 

1C3 
IS OV 

CK 

IC36 ñ 

10 

OV 

o 

SW1 

OV 

respectively. The flip-flop looks at the 
reference oscillator (D) on every positive 
transition of the search oscillator (clock), 
and transfers this level to the Q output 
until the next clock transition. If the two 
oscillators are exactly evenly harmonically 
related (i.e: 2nd, 4th, 6th, or in our case 
8th, harmonic) the D input will always 
be the same level at each clock pulse. The 
output from the mixer at the Q pin will 
always be the same - no pulses. 

However, if the search frequency is 
varied and the D and clock inputs are no 
longer harmonically related but are chang- 
ing in phase with respect to each other, 
after a few clock pulses the D input will 
no longer be the same - the output will. 
change state. The effect of all this is to 
produce a chain of square waves at the O 
output, the frequency of which is eight 
times the change in frequency of the 
search oscillator. 

Capacitors C8 and RV2 form a differ- 
entiating network which feeds a pulse to 
the audio amplifier, Q2, for each output 
transition from the mixer. Each cycle 
from the mixer produces two pulses in 
the speaker. If the frequency of the search 
oscillator is shifted one hertz the output 
of the mixer changes by eight hertz, pro- 
ducing an output of eight pulses per 
second in the speaker. 
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The output of the mixer is fed to a 
simple audio amplifier driving a loud- 
speaker. The search and reference 
oscillators must be well decoupled from 
each other and buffered from the mixer 
stage to prevent 'pulling' of the 
oscillators, which would result in erratic 
operation, especially when set for a 
low frequency output. We have used 
supply line decoupling as well as buffer 
stages after each oscillator. We also 
found it necessary to use a separate 
battery for the audio stage to prevent 
the very short, but high current pulses 
to the audio stage affecting the oscillators. 
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The search coil 
The most important characteristic of 
the search coil is its size. Surprisingly 
enough the actual inductance doesn't 
seem to have much effect on sensitivity. 
The greater the coil diameter the greater 
the penetration depth, but the less 
sensitive it is to small objects. As a 
general rule the penetration is about 
equal to the search coil diameter, while 
the sensitivity is roughly proportional 
to -the cube of the object diameter (as 
expressed as a function of the search 
coil diameter). Sensitivity is also in - 

PARTS LIST - ETI 561 

Resistors all YAW, 5% 
R1 100R 
R2 1k 
R3 100k 
R4 1M 
R5 100R 
R6 10M 
R7 22k 
R8, R9 4k7 

Potentiometers 
RV1 10k lin 
RV2 100k lin 
RV3 100k log switch pot 

Capacitors 
Cl 100n greencap 
C2 1n styroseal 
C3 5n6 styroseal 
C4 100n greencap 
C5 47p ceramic 
C6 100n greencap 
C7 10p ceramic 
C8 100n greencap 

Semiconductors 
Ql, Q2 BC548, BC108, etc. 

IC1, IC2 . . 

1C3, IC4 . 

..40018 

.. 4013 

Miscellaneous 
SP1 8 ohm speaker 
B1, B2 9 Volt battery (type 216) 
XTAL 3.579545 MHz NTSC 

colour xtal 

ETI-561. . . . pc board 

Length of twin shielded cable, plastic pot 
stand (approx 150 mm dial, length of 
steel or aluminium tube (approx 600 mm 
long, 20 mm dial, length of plastic rod 
or wood dowel to fit inside pipe (approx 
200 mm long), 0.4 mm enamelled wire, 
aluminium foil, Araldite, box to suit 
(approx 105 x 125 x 75 mm), three 
knobs, battery clips, insulation tape, two 
right angle brackets. 

RV2 
COURSE 

+9V from B1 

+9V from B2 

OV from Bl 

and B2 

RV3/SW1 
VOLUME/POWER 

versely proportional to the sixth' power 
of the distance between the coil and 
the object. 

All this means is that if the object 
size is halved the sensitivity is reduced 
to one -eighth. Also, if the depth is 
doubled the sensitivity is reduced to 
one sixty-fourth. It's easy to see why all 
metal detectors which are designed to 
pick up small objects use small coils, 
(150 to 300 mm diameter) and really 
only skim the soil surface. If the search 
coil is doubled in diameter for greater 
penetration the sensitivity to small 
objects falls to one -eighth. You rapidly 
encounter the law of diminishing 
returns. 

Some of the more expensive metal 
detectors improve the penetration, while 
retaining sensitivity, by using a very 
complex arrangement of coils which 
modifies the field pattern. This can be 
done to some extent by making the coil 
on the BFO detector oval in shape. 

We chose a round coil of 150 mm 
diameter to give good sensitivity to small 
objects giving about 100-150 mm 
penetration which is easy to build, 
but this is open to considerable exper- 
imentation. Remember though, that if 
the coil diameter is increased the number 
of turns will have to be reduced so that 
the search oscillator remains at the same 
frequency (about 110 kHz). 

Faraday shield 
If the search coil is moved around, the 
capacitance between it and the ground 

ETI March 1980 - 33 



PT000l 551 
SEARCH HEAD CONSTRUCTION 

1: Having wound the coil as described, wrap 
it with two layers of insulation tape. 

t 

3: Wind tinned copper wire over the shield, 
passing the end out where the coil leads 
pass out. 
or other objects changes. This changing 
capacitance 'pulls' the oscillator fre- 
quency and can completely swamp out 
the small change in inductance we are 
looking for. The coil can be screened 
from this capacitance effect by rising 
a Faraday Shield around the coil. This 
consists of a ring of tubing, or in our 
case - a wrapping of aluminium foil, 
around the coil but broken at one point 
so it does not make a shorted turn. 
This shield is then connected to the 
common supply rail (0V) on the 
oscillator. 

Construction 
We have deliberately chosen commonly 
available mechanical and electronic 
components so that construction of 
this project is as easy as possible - 
especially forthe newcomer. The search 
coil is mounted on a 165 mm diameter 
plastic pot stand which may be purchased 
at hardware stores and nurseries (if 
you must know, we used a Decor 
*497!). The electronics is mounted 
inside a simple aluminium box attached 
to a stem made from a length of tube 
specified for C2 and C3 or performance 
which extends down to the search coil 

2: Next wind the Faraday shield using two 
strips of aluminium foil, leaving a break where 
the coil ends come out. 

i 

4: Cover the whole coil assembly with two 
more layers of insulation tape. 

and serves as the handle. Connection to 
the search coil is via a length of shielded 
cable. The controls mount on one side 
of the box housing the electronics. 
Which side you mount them depends 
on whether you are right or left handed. 
The speaker mounts on the end of the 
box facing the operator. As can be seen 
from the picture; the handle was made 
with an upwards bend at the end which 
you grip. This balances the instrument 
reasonably well, avoiding arm strain. 

Construction should commence with 
the electronics. Mount the components 
on the pc board, taking care with the 
orientation of 'the transistor (Q1) and 
the ICs. Do not substitute another type 
of capacitor for the styroseal types 
may suffer. The crystal specified comes 
with flying leads and may be soldered in 
place. Don't use too much heat though, 
solder quickly and you. will avoid 
possible damage to the crystal. 

The next step is to make the stem. 
The easiest way is to take a length of 
25 mm diameter electrical conduit 
about 850 mm long and make a bend 
about 100 mm from one end for the 
grip. To do this, heat the point of the 
bend over a flame (not in the flame) 

5: Press the assembled coil into the rim of 
the pot stand, terminate the wires as des- 
cribed and epoxy the coil to the pot stand. 

until it softens and then carefully bend 
it about 60° from straight. 

A length of aluminium tube may 
also be used for the handle. The bend 
for the grip can be made by first flatten- 
ing the point of the lend somewhat 
with a hammer then placing the short 
piece in a vice and carefully making the 
bend. A section of wood dowel or 
plastic tube should be placed between 
the search coil and the end of the metal 
tube to keep the mass of metal about 
200 - 250 mm away from the search 
coil. A piece of wood dowel of the 
right size, jammed in the end of the 
aluminium tube, is generally the easiest 
way to go about it. 

We used a small aluminium box 
which comes in two pieces. We drilled 
a hole in either end of the 'bottom' of 
this box so that it could be slipped over 
the stem (see accompanying photograph). 
A nut and bolt was used to secure it to 
the stem on the side 'below' the grip. 
The small speaker is mounted in this 
part of the box, before it is secured to 
the stem, on the end which faces upward 
toward the operator. A small hole is 
drilled in the opposite end and a grommet 
inserted. This permits entry of the cable 
to the search coil. 

The pc board and controls are 
mounted to the 'lid' of the box. Position 
the controls on the side that suits your 
handedness. Our model was made for 
right handed operators. 

Now for the search coil. This is wound 
so that it can be tucked inside the rim 
of the up -turned plastic pot stand. First 
make a cardboard former of the approp- 
riate diameter. Roll a strip of heavy 
cardboard around the rim such that it 
fits loosely and tape or staple it securely 
(to avoid it popping open at an awkward 
moment). 

Lift the former off the pot stand and 
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then wind the coil onto this former as 
per the details given in the parts list. 
Leave a short length of wire spare on 
each end to make the connection. Tie 
the coil up with a few lengths of string 
at various places and then slide it off 
the former. Now wind two layers of 
insulation tape around the coil, leading 
the two ends out at the same place. 

Next, wind the Faraday screen. Cut 
some aluminium kitchen foil into strips 
about 15 mm wide and wind this around 
the coil to make two layers but leaving 
a small gap about 5 mm to 10 mm wide 
where the coil ends come out. It is very 
important that the two ends of the 
Faraday shield do not connect as this 
would make a 'shorted turn' Sand the 
coil would not work as intended. 

To secure the foil tightly around the 
coil, and to make connection to the 
shield, wind a length of tinned copper 
wire around the shield with about a 
10 mm pitch (i.e: about 10mm between 
successive turns). The end of this wire 
is taken out at the same place as the Coil 
connections. 

Now wind another two layers of 
insulation tape around the whole 
assembly. Drill a 3 mm hole in the side 
of the pot stand and then press the coil 
down into the rim with the connecting 
wires adjacent to the hole. Pass the 
wires through the hole. Pour quick - 
setting epoxy over the coil to hold it 
in place. 

The search head is mounted to the 
stem using two right-angle brackets and 
a bolt passed right through the end of 

Lal 

nor 

IMO 

the stem. Small pieces of metal here 
don't seem to adversely affect the 
operation of the detector. 

Solder the coil connections to the 
twin shielded cable, the Faraday shield 
connecting to the cable's shield, and 
glue the cable and wires underneath 
the pot stand to hold them rigid. If you 
wish, the `underside' of the pot stand 
may be completely filled with epoxy. 

Wind the cable around the stem to 
keep it mechanically rigid and pass it 
through a grommeted hole in the box. 
Terminate the cable to the pc board. 

Using it 
When the construction is complete, 
turn on the detector,, advance the 
volume control and rotate the course 
frequency knob. You will hear a number 
of `heterodynes' or beats, one being 
very strong. This heterodyne is the one 
commonly used, the others being odd 
multiples of the reference signal beating 
with multiples of the search oscillator. 
You may find that some of these weaker 
signals are more sensitive to buried 
objects than the stronger one. 

Set the fine frequency control to mid- 
range and set the course frequency con- 
trol to near the strong heterodyne with 
the search head held away from the 
ground. Lower the detector to the 
ground and you will notice a frequency 
shift. This is the effect of the ground 
and will vary between different types of 
soil. Use the fine frequency control 
to set the beat to a low pitch and sweep 

. a,. 
wI 

14 
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HEAVY DUIY Q 

Internal view of the metal detector electronics showing general placement of the 
major components. We mounted the pc board using some 12 mm spacers, nuts and 
bolts. The speaker mounts on the box lid'. 

across the surface. A metal object will 
cause a change in the pitch which is 
clearly audible. 

The ear is more sensitive to changes 
in pitch at low frequencies than at high 
frequencies and thus it is best to adjust 
the fine frequency control to a low pitch 
that can be heard at a comfortable 
volume from the loudspeaker. 

Theoretically, the frequency of the 
search oscillator should increase when a 
non-ferrous object comes within range 
of the search coil and decrease when a 
ferrous (or diamagnetic) object is within 
range. This effect is difficult to detect 
in practice as eddy currents in ferrous 
materials swamp the effect and they 
react much the same as non-ferrous 
metals. However, minerals such as 
hematite may show the effect. With the 
search oscillator set on one side of zero 
beat, metal objects near the search coil 
will cause the pitch to increase, while 
magnetic minerals will cause the pitch 
to decrease. With the search oscillator 
set to the other side of zero beat, the 
opposite will occur. 

You could try a few experiments 
to show up this effect. 

Enough theorising. In general oper- 
ation, try to keep the search head a 
constant distance from the ground and 
sweep from side to side in a regular 
pattern. The right technique is easily 
developed with a little practice. 

There are a number of books on metal 
detecting available and these show the 
sort of techniques the successful treasure 
hunter employs. - ANDY ELECTRONICS 

FRANCHISE 
OPPORTUNITY 
For established retailer 

COUNTRY AREAS 
Now you can add extra profit, volume. bat f lc' to your 
store by adding a range of the famous Tandy/Radio 
Shack Electronic products to your line. 

If you have a successful store. (Hardware. Furniture. 
Appliance. Sporting Goods. Toys/Hobbies. Chemist. 
Radio, TV. etc.) contact us now! 

A minimum investment covering inventory and start- 
up costs can begin a new and exciting association 
with Tandy - a leaner in home entertainment and 
eleCtroniCSi 

Write or phone: 
Mr. E. Epps.Franchise Manager. 

Tandy Corporation. 
P.O Box 229, Rydalmere, N.S.W 2116. 

Phone: (02)638 4333 

ETI March 1980 - 35 



stills 
MORE FOR YOUR DOLLAR 
Mail all orders to: SEMIS, 2 Guildford Lane, 
Melbourne. VIc 3000. (03) 602-3836. All 
components prime, full spec, by major 
manufacturers. 

bd * SPECIAL ** Trade Inc. tax 
2114 450ns 8 for 34.00 39.10 
2114 450ns 64 for 256.00 294.00 
2114 300ns 8 for ' 42.00 48.30 
2708 E.PROM 8.00 9.20 

ITEM 
INC. 

TRADE TAX ITEM 
INC. 

TRADE TAX ITEM 

INC. 
TRADE TAX ITEM 

INC. 
TRADE TAX ITEM 

INC. 
TRADE TAX ITEM 

INC. 
TRADE TAX 

CMOS 74C83 1.25 1.44 456P 1.29 1.64 7406 .18 .20 74185 1.90 1.29 7415181 2.50 2.88 

74C85 1.10 1.27 NE530 .90 1.15 7407 .30 .35 74190 .90 1.04 7415189 3.35 3.85 

4000 .20 .23 74C86 .36 .51 7408 .16 .18 74191 .80 .92 74LS190 1.20 1.38 

40018 .18 .21 74C90 .86 .59 LINEAR 7409 .20 .23 74192 .65 .75 74L5191 1.02 1.17 

4001A .18 .21 74C93 .85 1.44 7410 .14 .16 74193 .72 .83 7415192 .82 .94 

4002 .19 .22 74C95 .55 .97 555 .25 .32 7411 .23 .26 74194 1.05 1.20 7415193 .82 .94 

4006 1.05 1.21 74C107 .60 .74 556 .60 .77 7412 .26 .30 74195 .60 .69 7415194 .65 .75 

4007 .21 .24 74C150 2.40 3.45 LM565 1.10 1.40 7413 .30 .35 74196 .80 .92 7415195 .75 .86 

4008 .90 1.04 74C151 1.50 1.02 LM565CH 1.65 2.10 7414 .32 .37 74197 .99 1.13 7415196 1.15 1.32 

4009 .41 .47 74C154 2.45 2.92 NE566 1:95 2.49 7416 .30 .35 74198 .99 1.13 7415197 .96 1.10 

4010 .42 .48 74C160 .80 .97 LM567 1.20 1.53 7417 .40 .46 74199 1.20 1.38 7415221, 1.02 1.17 

4011 .29 74C192 .84 .97 NE571 7.50 9.56 7420 .17 .19 74221 .80 .92 7411245 2.10 2.42 

4012 
.25 
.19 .22 74C164 1.00 1.15 TBA641BX1 2.00 2.55 7421 .18 .20 74290 .80 .92 7415247 .80 .92 

4b13 .32 74C173 .95 1.09 TBA6411311 2.00 2.55 7423 .35 .40 74293 .80 .92 7415249 1.15 1.32 
4014 1.00 

.37 
1.15 74C174 .75 .86 LM709-LN-8 .50 .64 7425 .40 .46 74365 .75 .86 741.5251 .70 .81 

4015 .78 .90 74C175 .80 1.07 LM709-14PIN .62 .78 7426 .26 .30 74366 .75 .87 7415253 .95 1.10 
4016 .41 .47 74C192 1.10 1.29 UA710CA .54 .68 7427 .30 .35 74367 .55 .63 741_5257 .60 .69 
4017 .80 .92 74C193 1.02 1.17 LM710-CH .74 .94 7430 .17 .19 74368 .74 .85 7415258 .45 .52 
4018 1.00 1.15 74C195 . .90 1.04 711 .64 .82 7432 .25 .29 8796 1.65 1.89 7415259 2.20 2.53 
4019 .52 .60 74C221 1.30 1.50 UA711-H .68 .88 7437 .30 .35 9314 1.20 1.38 7415260 .35 .40 
4020 1.05 1.20 74C373 1.60 1.84 UA716HC 4.95 6.31 7438 .30 .35 9368 1.70 1.96 741.5266 

7415273 
.66 .76 

4021 1.05 1.20 74C374 1.82 2.09 723 .38 .49 7440 .20 .23 9370 1.80 2.07 1.70 1.96 
4022 .95 1.09 74C901 .50 .58 LM723CH .90 1.15 7441 .90 1.04 74LS00 .16 .18 7415279 .60 .69 
4023 .18 .21 74C902 .50 .58 LM725 3.14 4.00 7442 .40 .46 74LS01 .20 .23 7415283 1.10 1.20 
4024 .64 .73 74C905 9.80 11.27 LM733 .98 1.25 7443 1.30 1.50 74LS02 .15 .17 741590 .99 1.13 
4025 .19 .22 74C906 .48 .55 UA739 1.60 2.04 7444 1.20 1.38 741503 .19 .22 7415293 1.05 1.21 
4026 1.40 1.61 74C907 .50 .58 741 . .20 .25 7445 1.00 1.15 74LS04 .19 .22 7415295 1.50 1.70 
4027 .42 .48 74C915 .94 1.08 1M741 -H .47 .60 7446 .84 .97 741505 .20 .23 7415298 .95 1.10 
4028 .78 .90 74C922 3.32 3.82 UA747 .84 1.07 7447 .64 .74 74LS08 .18 .20 7419352 1.15 1.32 
4029 1.11 1.28 74C923 3.50 4.03 UA747HC 1.76 2.24 7448 .83 .95 74LS09 .19 .22 7415353 1.15 1.32 
4030 .33 .38 74C925 4.10 4.72 UA748 .42 .54 7450 .18 ..20 741.510 .18 .20 7415365 .48 .55 
4031 1.98 2.28 74C926 4.10 4.72 UA748HC 1.02 1.30 7451 .18 .20 741111 .20 .23 7415366 .66 .76 
4034 3.25 3.74 74C927 4.10 4.72 UA753 1.45 1.85 7453 .20 .23 741513 .40 .46 7415367 .53 .61 
4035 1.16 1.33 74C932 .95 1.19 UA760HC 3.28 4.18 8T26 .65 1.85 741514 .60 .69 ' 7418368 . .36 .41 
4039 .60 .69 UA777 1.95 2.49 9300 .60 .69 741515 .25 .29 7415373 1.30 1.50 
4040 .92 1.06 80C SERIES UA777HC 2.35 2.70 9307 1.60 1.84 74LS20 .20 .23 7415374 1.50 1.73 
4041 .90 1.04 UA796HC 1.17 1.75 9308 1.12 1.29 741521 .21 .24 74LS386 .46 .53 
4042 .64 .74 MM80C95 .75 .86 0M802 .94 1.20' 7454 .18 .20 741522 .22 .25 74LS670 2.38 2.74 
4043 .64 .74 80C96 .75 .86 SAB1048 4.20 5.36 7470 .35 .40 741526 .26 .30 811595 2.11 2.42 
4044 .61 .70 MM80C97 .75 .86 LM1310N 1.90 2.43 7472 .32 .37 741527 .21 .24 95H90 7.74 8.90 
4046 .98 1.13 80C98 .75 .86 1408 3.90 4.97 7473 .32 .37 741328 .30 .35 11C90 11.44 13.15 
4047 1.06 1.22 LM1458 .50 .64 7474 .26 .30 74LS30 .22 .25 811596 2.11 2.42 
4048 .45 .52 LINEAR . UA1488 .74 .94 7475 .25 .29 741532 .21 .24 811597 2.11 2.42 
4049 .33 .38 UA1489 .74 .94 7476 .26 .30 74LS33 .32 .37 811598 2.11 2.42 
4050 .37 .43 LH0002 7.50 9.56 MC1495 5.75 7.33 7480 .60 .69 741537 .30 .35 
4051 .71 .82 LH0022CD 13.00 16.58 MC14961 1.23 1.42 7482 1.60 1.84 741538 .26 :30 TRANSISTORS 
4052 .70 .80 LH0042CH 4.43 5.65 LM1558 1.23 1.57 7483 .74 .85 74LS40 .20 .23 
4053 .72 .83 LH0070 10.00 12.75 LM1596 1.15 1.47 7485 .75 .86 741542 .70 .81 28301 1.80 2.30 
4060 1.05 1.21 LH0071 . 10.00 12.75 1M1830 . 2.50 3.19 7486 .36 .42 741547 .80 .92 28657 .14 .18 
4066 .51 .57 REFO2CJ 6.60 8.42 2719 3.50 4.03 7489 1.42 1.63 741548 .96 1.10 2N930 .51 .65 
4068 .29 .33 TL071 .68 .87 LM2902 1.20 1.53 7490 .25 .29 741549 .96 1.10 281613 .90 1.15 
4069 .20 .23 TL072 1.20 1.53 LM2917 BPIN 2.25 2.87 7491 .52 .60 741551 .24 .28 281711 .45 .58 
4070 .34 ',39 TL082 .88 1.12 LM2917 2.45 3.12 7492 .36 .41 741554 .24 .28 2N1893 .86 1.10 
4071 
4072 

.21 

.34 

.24 

.39 

LH0091CD 
LH0094CD 

20.75 
29.50 

26.46 
37.62 

CA3028 
LM3039 

1.43 
.78 

1.82 
.99 

7493 
7494 

.26 

.80 

.30- 

.92 

741555 
741558 

.50 

.60 

.58 

.69 
pA 82222 .18 .24 

4073 .27 .31 SAK140 1.79 2.28 CA3046 1.36 1.73 7495 .40 .46 741573 .50 .58 282222 .25 :32 
4075 .24 .28 UAA170 2.80 3.57 3065 .40 .50 7496 .70 .81 741574 .31 .36 282483 .30 .39 
4076 1.05 1.21 UAA180 2.80 3.57 LM3080 .96 1.22 7497 2.20 2.53 741575 .40 .46 2N2484 .54 .69 
4077 .29 TCA220 1.80 2.30 LM3089 3.13 3.99 74107 .40 .46 741576 .36 .41 2N2646 .55 .70 
4078 .34 

.34 

.39 LM301 .26 .33 CA3130T 1.05 1.40 74109 .32 .37 74LS78 .36 .41 282647 .90 1.15 
4081 .23 .27 LM301-H .38 .49 CA3130E 1.42 1.80 74116 1.90 2.19 741583 .91 1.05 282894 .68 .87 
4082 .34 .39 LM304-H 1.40 1.79 CA3140 1.05 1.40 74121 .40 .46 741585 .90 1.04 282904 .40 .51 
4089 ..90 1.04 LM305-H .65 .83 3401 .60 .77 74122 .60 .69 741586 .30 .35 282905 .35 .45 
4093 .50 .58 LM307-CN .32 .41 3611 .92 1.17 74123 .58 .67 74LS90 .44 .50 282906 .30 .50 
4503 .54 .62 LM307-H .75 .95 LM3900 .65 .83 74125 .52 .60 74LS92 .84 .96 PN2907 .24 .30 
4507 .40 .46 LM308 .60 .77 LM3909 .85 1.08 74126 .55 .63 74LS93 .54 .62 282913 1.00 1.28 
4510 .96 1.10 LM308H 1.00 1.27 LM3914N 3.10 3.95 74132 .75 .86 741595 .62 .71 283053 .35 .38 
4511 .92 1.05 LM310-N 1.75 2.23 4136 1.48 1.88 74141 1.04 1.20 74LS96 1.40 1.61 283054 .60 .77 
4512 .95 1.10 LM310-H 2.10 2.68 LM4250 1.45 1.80 74145 .80 .92 741$107 .34 .39 283055 .55 .70 
4514 2.20 2.53 311 ' .55 .70 UA4558TC 1.08 1.42 74147 1.78 2.05 7415109 .34 .39 2N3301 . .25 .32 
4516 1.20 1.38 LM311 .55 .70 MM5837 1.18 1.50 74148 1.24 1.43 7415112 .34 .39 283440 .94 1.20 
4518 .95 1.09 LM311H 1.00 1.27 LM7555 1.47 1.87 74150 .65 .75 7415113 .69 2N3502 .60 .77 
4519 .46 .53 LM318 2.25 2.87 MC10116L .79 1.00 74151 .36 .41 7415114 

.60 

.48 .55 283503 .60 .77 
4520 .92 1.05 LM322 3.10 3.95 1513741 .50 .64 74152 4.42 5.01 7415122 .42 .48 263563 .18 .23 
4522 
4527 
4528 

1.12 
1.05 

1.11 

1.29 
1.20 

1.27 

LM324 
LM325 
1M329-DZ 

.63 
2.50 

1.14 

.80 
3.19 
1.45 

LF13741-H 
D575452 
76477 

.61 

.45 

3.53 

.78 

.57 

4.50 

74153 
74154 . 

8T28 

.65 

.65 

1.40 

.75 
.75 

1.61 

741.5123 
7415125 
7415126 

.71 

.44 

.65 

.82 

.51 

.75 
pÑ3565 
P193566 

.18 

.15 
.23 
.20 

4529 1.45 1.67 LM3341 1.10 1.40 9310 .60 .69 7415132 .74 .85 PN3567 .18 .23 
4539 1.36 1.60 0M335 9.80 12.50 TTL (SI 9311 .90 1.03 7411133 .30 .35 PN3568 .18 .23 
4541 1.40 1.61 LM336Z 2.54 3.24 9312 1.20 1.38 7415136 .34 .39 283569 .18 .23 
4543 1.82 2.09 1M339 .50 .64 74500 .30 .35 74155 .86 .99 7415138 .64 .74 283638 .18 .23 
4553 6.15 7.08 LM348 .92 1.18 74502 .30 .35 74156 1.38 1.59 7415139 .80 .92 283639 .18 .23 
4555 .90 1.04 LM349 1.45 1.85 74504 .74 .85 74157 .56 .64 7415151 .68 .78 283640 .18 .23 
MC1-4560 2.60 2.99 LF351N .55 .71 74510 .70 .80 74160 .92 1.06 74115153 .56 .64 283641 .18 .23 
40097 .85 .98 LF356AN .90 1.15 74511 .70 .80 74161 .95 1.09 7415154 1.32 1.52 PN3642 .14 .18 
40098 .85 .98 LF357 .90 1.15 74S32 .70 .80 74162 .85 1.01 7415155 1.10 PN3643 .16 .20 
40175 .95 1.07 LM358 .60 .77 74551 .70 .80 74163 .80 .92 7415156 

.96 

.96 1.10 PN3644 .16 .20 
0M373 3.30 4.20 74574 1.13 1.30 74164 .55 .63 7415157 .86 .99 2193645 .16 .20 

74C SERIES LM374 4.25 5.42 74S86 1.17 1.45 74165 .55 .63 7415158 .66 .76 283646 .16 .20 
LM376 .56 .72 745112 1.13 1.30 74166 1.28 1.47 7415160 .90 283692 .43 .55 

74C00 .22 .25 1M377 2.30 2.94 74S135 2.00 2.30 74167 2.20 2.53 7415161 
.78 

283693 .30 .38 
74CO2 .22 .25 LM379 4.50 5.74 745138 2.87 3.30 74170 1.83 2.11 7415162 

.78 

.95 
.90 

1.09 PN3694 .10 .13 
74C04 .22 .25 LM380 8PIN .80 1.02 745157 2.61 3.00 74173 1.45 1.67 7415163 .78 .90 263702 .20 .26 
74C08 .22 .25 LM380 14PIN .95 1.22 745158 2.61 3.00 7415164 1.16 1.33 283704 .25 .32 
74C10 .24 .28 LM381A-N 1.95 2.40 745182 2.87 3.30 7400 SERIES 7415165 .48 .55 2N3709 .25 .32 
74C14 .40 .46 LM381N 1.50 1.91 7415168 1.70 1.96 283713 1.66 2.22 
74C20 .25 .29 LM382N 1.30 1.66 7400 SERIES 74174 .48 .55 7415169 1.70 1.96 283771 1.50 1.91 
74C30 .25 .29 LM383 2.15 2.74 74175 .84 .97 741.5170 2.46 2.83 283772 1.50 1.91 
74C32 .25 .29 LM3B4 1.95 2.49 7400 .16 .18 74176 1.04 1.20 741.5173 .66 .76 2N3819 .25 .32 
74C42 .98 1.13 1M386 .84 1.07 7401 .18 .20 74177 1.00 1.15 2N3866 1.62 2.07 
74048 1.34 1.54 LM387 1.10 1.40 7402 .14 .16 74180 .84 .97 74LS SERIES 283904 .18 .23 
74C73 .64 .74 LM391 1.42 1.81 7403 .18 .20 74181 2.08 2.39 2N3906 .16 .20 
74C74 .50 .58 LM393 .70 .89 7404 .16 .18 74182 .84 .97 7415174 .64 .74 284030 .90 1.15 
74C76 .64 .74 11398 3.95 5.04 7405 .22 .25 74184 1.90 1.29 7415175 .64 .74 284032 .45 .57 
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** SPECIAL 

TERMS: Minimum order $10.00 Aust. Trade Inc. tax Bankcard accepted. Full line price list SYM. 1 Microprocessor 195.00 224.25 
Rnow available, send 50c post. 14pin gold L -P ICrsockets, 100 for 

10.00 
13.80 

ITEM 
INC. 

TRADE TAX ITEM 
INC. 

TRADE TAX ITEM 
INC. 

TRADE TAX ITEM DESCRIPTION 
INC. 

TRADE TAX ITEM DESCRIPTION 
INC. 

TRADE TAX 
2144033 
2N4036 
2144037 

PN4121 

2144233 

2144235 

2144236 

2144248 

PN4249 
2N4250 
2144258 
2N4292 

.78 

.82 

.73 

.14 

1.30 

1.55 

1.80 
.16 

.26 

.12 

.18 

.60 

.99 
1.05 
.93 

.18 

1.66 

1.98 

2.30 

.20 

.33 

.15 

.23 

.77 

6C319 
BC321 
80322 
BC327 
BC328 
BC337 
80338 
BC547 
8C5478 
BC548 
8C548B 
BC549 

.15 .19 

.14 .18 

.14 .18 

.12 .15 

.13 .17 

.14 .18 

.14 .18 

.10 .13 

.14 .18 

.10 13 

.14 .18 
.10 .13 

TIP30A 
TIP308 
TIP314 

TIP31B 

TIP31C 
TIP32A 

T1P328 
TIP32C 
TIP334 
TIP34A 
TIP34B 
TIP42B 

.63 

.63 

.40 

.63 

.50 

.40 

.63 

.63 

.90 
.95 

1.20 
.90 

.80 

.80 

.51 

.80 

.64 

.51 

.80 

.80 
1.15 
1.21 
1.53 
1.15 

OPTOCOUPLERS 

MCT2 
MCT6 
MCT275 
MCC671 
4N28 
41426 
41428 
4N33 
TIL116 
FCD825 

.75 

2.08 
1.35 

2.68 

.85 

.85 

.85 
1.18 
1.17 

.90 

.86 

3.39 
1.55 

3.03 

.98 

.98 

.98 
1.36 
1.35 
1.15 

01.747 
01.750 
FN0357 
FND500 
FND507 
FN0800 
FN0807 
5E1521 
NS87881 
NSN781 
1T656-12 
FNA5220 

.63" CA Red 

.63" CC Red 

.362" CC Red 

.5" CC Red 

.5" CA Red 

.8" CC Red 

.8" CA Red 
CC Red 
CC 4 Digit MUX Red 
CC 2 Digit MUX Red 
CC 314 Digit Red 
CC 2 Digit MUX Red 

3.03 
3.61 

1.15 

1.17 

1.39 

2.65 

3.04 

2.48 
9.26 
4.30 
4.78 
3.00 

3.46 
4.15 

1.40 

1.35 

1.60 

3.05 

3.50 

2.85 
10.65 
4.95 
5.30 
3.45 2N4354 .20 .26 BC549C .14 .18 TIP110 1.10 1.40 MCA8 Opt. Limit Switch 2.50 2.88 1D462 2 LED Array (Red) .74 .85 2144355 .20 .26 BC557 .14 .18 TIP120 1.10 1.40 Zener Diodes E23 Range 

LD465 5 LED Array (Red) 2.04 2.35 2144356 .16 .20 BC558 .14 .18 TIP2955 .70 .89 
400MW .12 .15 LD472 2 LED Array ((Green .83 .95 2144398 4.38 5.04 BC559 .14 .18 TIP3055 .65 .83 1 watt .24 .28 10475 5 LED Array 2.30 2.65 2N4401 .14 .18 8C637 .23 .29 11641 .08 .11 VOLTAGE REGULATORS LD482 (Green) 2 LED Array ellow .87 1.00 2N4402 .23 .29 BC638 .28 .36 LD485 5 LED Array (Yellow 2.30 2.65 2144403 

2144416 
.14 
.80 

.18 
1.02 

BC639 
BC640 

.27 .35 

.24 .31 
78L05 
LM341P-5 

.5V 100mA 

.5V 500mA 
.35 .40 

. .R.s SC' 
PN4888 .30 .38 BCY70 .71 .90 MICRO CHIPS 7805 .5V 14 

.75 

.90 
.86 

1.03 TIC 46 100V 600mA 2144906 2.45 2.82 BCY71 .71.90 7905 -59 1A 1.50 1.73 EC1O3B 200V 800mA 
.59 .68 

2145088 .14 .18 80115 1.22 1.55 ADCD 800 10.50 12.08 LM309K .5V 14 1.10 1.27 EC103D 400V 800mA 
.45 .52 

.58 2N5089 .14 .18 B0135 .40 .51 DAC0808 2.00 2.30 7805K .5V 14 1.88 2.16 S2003152 200V 3A 
.50 

.60 2145179 1.50 1.91 80136 .40 .51 2102 200NS 1.75 2.02 LM323-K .5V 3A 5.53 6.36 TIC106T 30V 4A 
.52 

.35 2145303 2.65 3.38 BD137 .35 .45 2102 350NS 1.75 2.02 78H05KC .5V 54 5.34 6.14 C1064 100V 4A 
.30 

2145320 .68 .87 B(3138 .35 .45 2102 450NS 1.13 1.30 78106 .69 100mA .35 .40 T10681 200V 4A 
.60 .77 

.73 2145401 .20 .26 80139 .32 .40 2102 65ONS 1.13 1.30 7806 .69 to .90 1.03 C1068 200V 4A 
.64 

.82 2145458 .40 .51 130140 .32 .40 2111 7.50 8.63 7906 -6V 14 1.57 1.80 611004 300V 4A 
.65 

.58 2145459 .40 .51 80235 .55 .70 2112 1.96 2.25 78108 .8V 100mA .35 .40 C106D1 400V 4A 
.50 

.58 2145461 .59 .75 80234 .41 .52 2114 15ONS 9.75 11.21 791_08 -8V 100mA .60 .69 040041.4 400V 4A 
.50 

1.05 1.21 2N5484 .46 .58 80237 .41 .52 2114 300NS 5.50 6.33 LM341P-8 .8V 500mA .75 .86 C106E 500V 4A 1.05 2N5485 .38 .48 80262 .99 1.26 2114 450NS 1ío7 4.65 5.35 7808 .8V 14 .90 1.03 0200614 200V 6A 
.91 
.95 1.10 2145486 .46 .59 BD301 .60 .77 8 to 31 4.40 5.06 7908 -8V 14 1.18 1.35 S4006162 400V 6A 1.08 1.25 2145769 .14 .18 80302 .60 .77 32up 4.25 4.89 78110 .10V 100mA .35 .40 C12201 400V 8A 1.11 1.28 2N5770 .20 .25 BD263 .99 1.26 2513 10.85 12.48 LM341P-10 .10V 500mA .75 .86 C122E 500V 8A 1.37 1.58 2N5830 .22 .29 130435 .58 .74 2516 48.50 55.78 7810 .10V 1A .90 1.03 S4010LS2 400V 10A 1.25 1.44 2145831 .25 .32 60646 1.35 1.72 2532 66.00 75.90 78L12CP .12V 100mA .35 .40 S20151 200V 15A 1.73 1.99 2145856 .27 .35 80647 1.45 1.85 2650 24.00 27.60 79112 -12V 100mA .60 .69 540151 400V 154 1.98 2.28 2145873 .94 1.20 80675 .70 .89 2708 9.57 11.00 LM341P12 .12V 500mA .70 .80 S60151 600V 15A 3.43 3.95 2N5874 1.13 1.45 809648 2.45 3.12 2716 18.50 21.28 7812 .12V 14 .90 1.03 S2025H 200V 25A 2.81 3.23 2145961 .14 .18 BDV65B 2.45 3.12 4116 14.00 16.10 7912 -129 14 1.30 1.50 S4025H 400V 25A 3.00 3.45 2N5963 .90 1.15 8F115 .45 .57 5101 8.30 9.55 7812KC .12V 14 1.96 2.25 S2035H 200V 35A 4.10 4.71 2N6027 .38 .49 6F173 .60 .76 55101 5.00 5.75 7912KC -12V 1A 2.35 2.70 S4035H 400V 35A 4.70 5.40 2N6121 .38 .48 8F180 .35 .45 MM52030 12.75 14.67 781112KC .12V 54 5.34 6.14 S6035H 600V 35A 6.25 7.19 2146122 .41 .52 8F195 .26 .33 MM5204 10.96 12.60 78CBUC 13.8V 2A 2.04 2.34 2N6124 .33 .42 BF198 .10 .13 MM5220 6.60 7.59 78CBKC 13.8V 2A 2.55 2.93 TRIALS 6 DIACS 2N6126 

2N6129 
.46 .59 1F199 .10 .13 MM5303N 3.60 4.14 78115 .15V 100mA .35 .40 

Á0020T 
ACO2OT2N6073 

400V 2A 
2146130 
2146131 
2N6132 

.63 

.70 

.77 

.80 

.89 

.88 

8F336 
8F337 
8F458 

.68 .87 

.68 .87 

.75 .95 

MMS307 
MM5309 
MM5312 

15.80 
5.85 
8.00 

18.18 
6.73 
9.20 

79115 
LM341P15 
7815 

-159 100mA 
.15V 500mA 
.15V 1A 

.60 

.75 

.90 

.69 

.86 
1.03 

0400614 
501410 

400V 4A 
400V 6A 
400V 6A 

.44 
1.30 
1.40 
1.11 

.50 
1.50 
1.61 
1.28 

2N6133 
.70 .89 8F494 .17 .22 MM5369 2.30 2.65 7915CT -15V 1A 1.30 1.50 

1460 50 
SC146 

400V 10A 1.78 2.04 
2S4353 

.77 .88 BFX85 
BFY50 

.63 .80 5387 
MM5395 

7.50 
5.95 

8.63 
6.84 

7915KC 
78H15KC 

-159 71A 
15V SA 

2.35 
5.34 

2.70 
6.14 81 600V 10A 2.04 2.04 

2S4354 
.16 
.16 

.20 

.20 BFY90 
.75 .96 

1.10 1.40 MM5740 13.89 15.98 78118 .18V 100mA .35 .40 
0201515 
GT40 

200V 154 1.98 2.28 
2S877 .16 .20 65568 .24 .30 6502 9.36 10.77 7818 .189 14 1.25 1.43 

ST2 
.22 .28 

2SB187 1.00 1.28 BSV17 .80 1.02 6508 5.00 5.75 78124 .249 100mA .35 .40 0401515 400V 15A 
.22 

2.20 
.28 

2.53 2SC1060 1,45 1.85 BU126 2.45 3.12 6520 5.00 5.75 79124 -24V 100mA .60 .69 
0601515 600V 154 3.90 4.49 2SC1061 1.45 1.85 BU208 3.75 4.78 6522 8.91 10.25 7824 .24V 14 1.00 1.15 04025H 400V 25A 4.70 5.40 2S0200 

2SF102 
.78 1.00 BUX80 6.50 8.25 6532 15.05 17.31 LM317T .ADJ. 14 2.10 2.42 

06025H 600V 25A 6.42 7.32 
2773 

1.00 1.28 FT50 .90 1.15 6551 14.90 
4.22 

17.14 
4.84 

LM337T -ADJ. 14 3.35 3.85 040400 400V 404 
4600V 

7.80 8.97 
214301 
9012F 

.12 

.30 

.20 

.15 

.38 

.25 

F1402 
FT430 
FT2955 

3.60 4.50 
4.16 5.40 
1.15 1.50 

1M6561 
MCM6574 
MCM6575 

17.20 
8.35 

19.78 
9.60 

1M317K 
LM337K 
LM350K 

.ADJ. 2A 
-ADJ. 24 
.A0J. 3A 

3.02 
4.43 
7.34 

3.47 
5.09 
8.44 

060400 
064 

40 13.50 
.44 

15.50 
.50 

AC127 .62 .79 FT3055 .65 .80 MC6800P 8.20 9.43 78HCKC .ADJ. 54 6.20 7.13 OPTO LEDS AC128 .62 .79 MEL12 .76 .97 MC6802 12.00 13.80 78P05 .59 104 6.90 7.94 AC187 .62 .79 BU326A 2.70 3.45 MC6808 11.00 12.65 LED Red Rectangle .21 .24 
AC188 .62 .79 MJ2955 .60 .80 6810A 4.30 4.95 BRIDGES LED Green Rectangle .30 .35 
AD149 1.60 2.04 MJ4032 5.85 7.46 6820 5.20 5.98 LED Yellow Rectangle .26 .30 A0161 1.34 1.75 MJ802 2.94 3.75 6821 5.35 6.15 16F 25V 600mA .39 .50 SEL301G Green .26 .30 4D162 1.34 1.75 MJ4035 5.46 6.96 6850 5.20 5.98 VM48 400V 1A DIL .91 1.05 SEL302E Green .26 .30 
4X6247 .35 .45 MJ4502 2.94 3.75 6852 5.60 6.44 W02 200V 1.5A .56 .64 SEL303E , Green .26 .30 
496102 .40 .51 MJE340 .72 .92 7106 12.00 13.80 W04 400V 1.5A .58 .67 SE1308E Green .30 .35 
496112 .40 .51 MJE350 1.00 1.28 7107 13.50 15.53 W06 600V 1.5A .60 .69 SEL101R Red .26 .30 
496118 .40 .51 MJE700 1.10 1.40 7217 12.00 13.80 KHPCO2 200V 3A 1.20 1.38 SEL103S Red .26 .30 
AY6119 .40 .51 MJE800 .80 1.02 LS7220 5.26 6.05 KBP602 200V 6A 1.44 1.65 SEL102S Red .26 .30 
AY6120 .40 .51 MJE1101 1.80 2.29 8035 24.00 27.60 KBP604 400V 6A 2.10 1.95 SEL108R Red .30 .35 
496121 .40 .51 MJE2955 .72 INS8050 13.90 15.98 KBP606 600V BA 2.10 2.42 MV53124 Yellow Square .70 .8C 4Y8110 .50 .64 MJE3055 

.92 
.79 .92 INS8080 8.52 9.95 KHPC1002 200V 10A 2.33 2.68 MV57124 Red Square .70 .80 ÁY8139 .40 .51 MJE3521 .47 .60 P8085 21.96 25.25 KBPC1004 400V 10A 2.83 3.25 . MV52124 Green Square .70 .80 

AY9139 .40 .51 MPF102 .35 .45 8155 20.00 23.00 KBPC1006 600V 10A 2.91 3.35 133 Red Chrome 1.09 1.25 
13C107 .18 .23 MPF131 .95 1.22 8156 19.50 22.43 VK148 100V 30A 2.90 3.34 133 Amber Chrome 1.30 1.50 
BC108 .18 .23 MPS4356 .30 .38 8205 4.35 5.00 M0A3501 100V 35A 2.83 3.25 133 Green Chrome 1.30 1.50 
BC1080 .25 .32 MPSAO5 .18 .23 P8212 4.15 4.80 MDA3502 200V 35A 2.83 3.25 ME7161 Infrared Led .83 .95 BC109 .18 .23 MPSA14 .25 .32 8214 8.55 9.83 MDA3504 400V 35A 3.04 3.50 MV5752 'Red High Intensity .54 .62 
BC109C .27 .34 MRF475 3.50 4.46 8224N 5.17 5.95 MV5152 Orange .. .54 .62 
BC147 .10 .13 MPSA92 .50 .64 8224 7.10 8.17 

DISPLAYS 
MV5252 Green .54 .62 

BC159 .14 .18 M18020 .80 1.02 8228 9.10 10.47 MAN2A .3" Red Alpha Num 5.50 6.33 MV5352 Yellow t. .54 .62 
BC177 .20 .26 0A675 .08 .11 8238 8.00 9.20 MAN72A .3" CA Red 1.96 2.25 MV5353 Yellow Wide Beam .54 .62 
BC178 .20 .26 0C910 .47 .60 8243 8.00 9.20 MAN74A .3" CC Red 1.96 2.25 MV5491 Red/Green Dual LED 3.00 3.45 60179 .20 .26 0C912 .47 .60 8251 INTEL 13.90 15.90 MAN52A .3" CA Green 3.04 3.50 LED Red Standard .12 .14 
BC204 .14 .18 00925 .08 .11 INS8251 6.50 7.48 MAN82A .3" CC Green 3.04 3.50 LED Green Standard .18 .21 
BC205 .14 .18 009308 .08 .11 8253 19.50 22.50 MAN82A .3" CA Yellow 3.04 3.50 LED Yellow Standard .18 .21 
BC206 .14 .18 0C9554 .31 .40 82554 8.60 9.89 MAN84A .3" CC Yellow 3.04 3.50 SAR3431 Red Mlnhure .15 .17 
BC208 .12 .15 0C9674 .31 .40 8295 25.00 28.75 MAN6740 .56" 2 Digit CC Red 3.17 3.65 CS205 Green Mlnhure .23 .2E 
BC209 .14 .18 SE1010 .16 .20 DM8578 3.20 3.68 MAN8610 Red 2.95 3.40 ME7111 infrared .83 .95 
BC287 .14 .18 SE9302 1.20 1.33 AY -5-2376 19.56 22.50 MAN8640 Red 2.95 3.40 LD599 Led Flasher 1.70 1.95 
BC309 .14 .18 ST194 .12 .15 MM5104N 9.00 11.48 TIL306 10.65 12.25 MV5153 Amber Wide Beam .54 .62 
BC317 .14 .18 71P294 .63 .80 MM55106N 9.00 11.48- 01704 .3" CC Red 2.00 2.30 MV5253 Green Wide Beam .54 .62 
80318 .14 .18 T1P29B .63 .80 MM57160 6.77 8.63 DL707 .3" CA Red 2.09 2.40 MV5353 Yellow Wide Beam .54 .62 

We specialise in fast service with total customer satisfac ion. All Items a: e guaranteed 30 days from date of shipment - user damage excepted. Postage and handling: add 51.50. orders over S50 add S3. All orders sent certified mall. Prices valid 2 months from date of issue. School and govt. orders accepted. 
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3001 A competitive meter with fuse 

protection. and an additional Battery Test 

` Calibration facility for speedy checking of small 

batteries (calculators etc.). A temperature probe 

is available as an optional extra with a range 

of -50°C to +200°C. 
D.C. VOLTAGE 
Full Scale Value 0.25/2.5/I0/50/250/I000V. 
Accuracy ± 3% of rated value. 

Internal Resistance 2000114. 

D.C. AMPERAGE 
Full Scale Value 0.5/10/250mA 
Accuracy ± 3% oI rated value 

Voltage Drop 250mV. 

A.C. VOLTAGE 
Full Scale Value 10/50/250/1000V. 

RESISTANCE (OHMS) 
Full Scale Value 3k/30k/3001e 1Rc 2601 

DIMENSIONS 
130 mm H. x 90 mm W. x 53 mm D. Weight 305g 

ACCESSORIES 
Carry case, test leads. spare fuse 

" 

HIOKI TESTERS 
all with the backing of 

H. ROWE & CO. 

4.. 

3003 A high sensitivity meter with fuse 
protection, taut band movement and mirror scale. 
A.C. current measurement up to 10A, and output 
terminal for dB readings. 

D.C. VOLTAGE 
Full Scale Value 0.25/2.5/10/50/250/1000V. 
Accuracy ± 3% of rated value. 
Internal Resistance 30.000(ÚV 
D.C. AMPERAGE 
Full Scale Value 50pÁ12 5/25/250 mA/10A 
Accuracy ±3%of rated value. 

A.C. VOLTAGE 
Full Scale Value 10/50/250/1000V. 
Accuracy ± 3% of rated value. 
Internal Resistance 13.5000/V 
A.C. AMPERAGE 
Full Scale Value 10A. 

Accuracy ± 4% of rated value. 

RESISTANCE (OHMS) 
Full Scale Value 5k/50k/500k/5m 11IRc5001 
Accuracy 3% of scale length 

LOW FREQUENCY OUTPUT (DECIBELS) 
Full Scale Value 20 36 dB. 
Accuracy 04 

6 of rated value. 

DIMENSIONS 
150 mm H, x 109 mm W. x 60 mm D. Weight 380g 

ACCESSORIES INCLUDED 
Carry rase, test leads. spare tuse. alligator clip 

3010 An ultra sensitive meter -100,000íW. 
(Max). Includes D.C. polarity selector switch, 
relay and fuse protection, a taut band movement 
plus an output terminal for dB readings. 

D.C. VOLTAGE 
Full Scale Value 0 VV2.5/10/50/250/1000V 
Accuracy ±3% of rated value 
Internal Resistance 100.0000N 
D,C. AMPERAGE 
Full Scale Value 10f4100pn110/t00/500 rnA ttt1A 
Accuracy ± 3% 01 rated value 
Voltage Drop 100 mV. 250 mV. 

A.C. VOLTAGE 
Full Scale Value 10/50/250/500/1000V 
Accuracy ± 3% of rated value 
Internal Resistance 10.0000N. 

A.C. AMPERAGE 
Full Scale Value 10A 

Accuracy .64% of rated value 

RESISTANCE (OHMS) 
Full Scale Value 2k/ 2m/29m/11Rc 2011/ 

Accuracy 0 3% of scale length 

LOW FREQUENCY OUTPUT (DECIBELS) 
-20 36 d8 

DIMENSIONS 
170 nvn H x 126 mm W. x 70 mm D Weight -8908 

H.ROWE H. ROWE &CO 
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3205 DIGITAL MULTIMETER 
A "Field Effect" liquid crystal display ensures 
good contrast. Approx. 40 hours continuous use 

with alkaline batteries. Features include - 
automatic and fuse overload protection and 
semi automatic range selection. 

D.C. VOLTAGE 5 ranges With auto facility 
200 & 2000 mV ranges: act. ± 0 394dg ± O t°J s ± tdgt 
20-200 Volts range' acc ± 0 554dg a 01^4 s ± ldgt. 
200 8 1000 V ranges: acc. 1554dg ± 0154 s ± tdgt 
D.C. AMPERAGE 4 ranges With auto facility 
200 8 20000 ranges' act. a 1.054dg ± 0.144.s. ± Mgt. 
20 8 200 mA ranges' acc. ± 109Vdg a 01%IS o tdgt. 
A.C. VOLTAGE 5 ranges. With auto facility. 
2000 my range: acc. ± 0 3%rdg ± 0.294.5. a ldgt 
20-200 Volts range. acc. a 08%edg ± 0 754 s ± Idgt. 
200 Volts range: acc. c I 7540 ± 0.894.s. a Idgl 
1000 Volts range acc. _ 1.79adg ± 0.3951.s. ± ldgt. 
A C. AMPERAGE 4 ranges. Wrth auto facility 
200 uA acc ± 139vdg ± 1.0%1.s. ± tdgt. 
2000 uA acc ± 1.39ledg O 0.2%I.s ± Mgt. 
20 8 200 mA ranges: acc. ± 1 354d 0.7%I s o 1091 

RESISTANCE (OHMS) 6 ranges. Wrth auto facility. 
200 8 2000(1 ranges acc. ± 0.5Wdg 0.194.5.: tdgt. 
20 8 2000411 ranges:. act. e 0 55adg _ 0.1%I.S o Mgt. 
2.20m0 act o 0.7414dg ± 0.2%4.5. a tdgt 
DIMENSIONS (Approx) 
151mmH 0100mm VV. u56 trim D. Weight 470g 

1 
El> 

CLAM PTESTERS 
3101 Oustproot case, circuit protection fuse 
and convenient meter lock. Incorporates the 
advanced, shock -resisting core magnet taut band 
movement 

A.C. AMPERAGE 
6/15/60/150/300A 
Accuracy ±3'v of rated value 

A.C. VOLTAGE 
150/300/600 V 

Accuracy ±3% of rated value 

RESISTANCE (OHMS) 
0-1 kD ICentre 30111 
Accuracy ±3'e of scale length 

DIMENSIONS 
210 mm H 86mm W. 42mm D Weight 4009. 

ACCESSORIES INCLUDED 
Carry case. test leads. spare luses. alligator clip 

3206 DIGITALCLAMP 
TESTER A "Field Effect" type liquid crystal 
display ensures good contrast for low power 
consumption-approx. 100 hours Continuous use 

with alkaline batteries. Features include auto 
range selection, peak hold and display hold 
facilities. 

READING RANGE 
A.C. AMPERAGE 

0-20 amp range, 200 and 1000 amps max. 
A.C. VOLTAGE 

0-1000. volts. 
RESISTANCE (OHMS) 0-20000 
DIMENSIONS Approx) 
230 mm H.x80mmW.x38mmD. Weight 450g 
ACCESSORIES INCLUDED 
Carry case, test leads, spare fuse. aligator clip. 

SOLE AUSTRALIAN AGENTS 

PTY. LTD. adelaide brisbane 
&CO PTY LTD 54 Racecourse Road, North Melbourne. Ph. 329 6511 melbourne perth sydney 



Pró Z 
Speaker protection unit saves 
a saddening experience 
An expensive speaker system can be readily destroyed by a 
20 watt amplifier. Carelessness with a high power amplifier 
(like the ETI-466 for example) can melt voice coils like 
cheese on toast. We know .. . 

MODERN TRANSISTOR power 
amplifiers use the technique of dc 
coupling between the low level amplifier 
stages and between the output stages 
and the loudspeaker. This has the 
advantage of removing coupling cap- 
acitors from. the signal path, decreasing 
parts count and improving performance 
at low frequencies. 

Older transistor amplifiers used a 
single supply rail so the transistors 
operated between the supply voltage 
and ground. Since an ac signal has both 
negative and positive excursions the 
power amp was designed so that a do 
voltage was present on the output stage. 
Positive excursions would cause an 
increase of this dc voltage while negative 
excursions decrease the voltage. Since 
dc cannot be applied directly to a loud- 
speaker it was necessary to insert a 
capacitor, called a blocking or output 
capacitor, between the output stage and 
the loudspeaker. The load impedance 
of the loudspeaker is around eight ohms 
so the capacitor has to be 5000 to 
10 000 µF before an acceptable low end 
performance can be obtained. 

The solution to these problems was 
do coupling. The power amp is run from 
a 'split supply' so that the output 
transistors are supplied from a positive 
and negative supply voltage. The average 
of these supply rails is zero volts, so the 
output can be connected directly to the 
loudspeaker. Both positive and negative 
excursions are possible due to the split 
power supply. 

What happens without the speaker protector. 

David Tilbrook 

> 

1.. 

[ 1ft 44,. . 
l l . 

o 

1 

Internal view of the speaker protector. We mounted the unit in a 'Deluxe Metal Cabinet" from 
Dick Smith measuring 184 x 160 x 70 mm, but you can choose any similar size cabinet to 
suit your equipment or even mount single units in your loudspeaker enclosures with preset 
controls. 

Unfortunately, dc coupling also has 
its disadvantages. The biggest of these is 

the possibility of damage to the loud- 
speakers in the case of power amp failure. 
Since all the stages are dc coupled, a 

fault anywhere in the power amp can 
cause the output stage to swing hard 
against one of the supply rails. The most 
common power amp fault is a condition 
in which one or several of the output or 
driver transistors is destroyed, and this 
almost always causes the full do voltage 
from one of the supply rails to be applied 
directly to the loudspeaker. The loud- 
speaker cone is slammed against the 
suspension and the power dissipation in 
the voice coil causes a rapid increase of 

voice coil temperature. In this condition 
most woofers will survive for only a few 
seconds. The most dramatic example of 
this fault I have seen was in a very ex- 
pensive pair of three-way loudspeakers. 
They had been connected to a high 
power tuner -amplifier (150 W/channel) 
when the output stage had gone faulty. 
The entire inside of the speaker was one 
charcoal mass (much to the horror of 
the owner). The temperature increase in 
some of the crossover components had 
set fire to the stuffing inside the box, 
totally destroying the crossover and 
drivers. 

This type of fault is all too common 
and is the most expensive fault likely to 
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occur in a modern hi-fi system. Some top 
line amplifiers have built in protection 
circuits with relays that disconnect the 
loudspeakers should this condition 
occur, but these are the minority. 

This project is an attempt to remedy 
this situation. The circuit 'looks' at the 
loudspeaker wires and protects the 
loudspeakers in two ways. The presence 
of any dc automatically trips the relay 
and disconnects the loudspeaker. The 
protector also looks at the amount of 
power applied to the loudspeaker. It 
allows high power transients but will 
disconnect the loudspeaker if the 
applied power exceed the loudspeaker 
rating form more than about 50 milli- 
seconds. In this way the advantage of 
the improved high power amplifiers is 
not lost but the loudspeaker is still 
protected. The circuit includes a two - 
second monostable delay circuit so that 
the loudspeaker is automatically re- 
connected approximately two seconds 
after the 'fault condition' has been 
removed. 

The project is designed around two 
standard CMOS ICs. This ensures a very 
low current consumption and obviates 
the need for a power switch. This is 
important since a fault with an amplifier 
could well occur at the moment of turn - 
on and it is essential that the loudspeaker 
protector is already on. When the relay 
trips, the circuit pulls around 50 mA for 
each relay so it is important that battery 
is capable of supplying 100 mA during 
relay operation. For this reason, the 
battery specified for this project is an 
Eveready 276-P or equivalent. There 
should be no problem with the battery 
lasting for its shelf life, providing the 
relays are not tripped more than very 
occasionally. 

Construction 
Start construction with the pc board. 
Solder the resistors capacitors, diodes 
and relay first. The diodes and electro- 
lytic capacitors must be inserted the 
right way round as shown on the pc 
board overlay. Lastly, solder the tran- 
sistors and ICs on the board. Again, 
these devices must be oriented correctly. 

The prototype was constructed in a 
general purpose steel box but this is not 
critical. The front panel is fitted with a 
stereo 100k potentiometer. This sets the 
trip point of the protector so that it 
can be adjusted for your particular 
loudspeakers. The rear panel holds the 
terminals for the wires from the amp- 
lifier and loudspeakers. I used two four- 
way spring terminals. The wiring to the 
rear panel and to the front potentio- 
meter is shown in the wiring diagram. 

Finally, make the connection to the 
battery. Probably the best way to do 
this is to screw two self -tapping screws 
into the battery terminals and solder 
the wires between these and the pc 
board. The pc board should be mounted 
on spacers in the case. Plastic pc board 
stand-offs are ideally suited for this 
project as the pc board is small. 

Testing 
Check the orientation of all polarised 
components including the transistors 
and ICs. If all is well cut two short 
lengths of speaker cable and connect 
the output of the amplifier to the in- 
put of the loudspeaker protector. 
Connect the speaker cables to the output 
'of the protector. Now switch on the hi- 
fi system. Choose music with reasonably 
even amplitude for this test. Turn the 
front panel level control on the loud- 
speaker protector for the lowest power 
and slowly increase the amplifier 

HOW IT WORKS - ETI 455 

The signal voltage from the amplifier is 
rectified by a full -wave bridge consisting 
of diodes D1, D2, 03 and D4. The 
potentiometer RV1 and the resistor R1 
and capacitor Cl form a potential divider 
that determines the sensitivity of the 
Circuit. At normal signal frequencies Cl 
has a relatively low impedance and the 
resistance across the diode bridge becomes 
that of resistor R1, i.e: 15 k. As the 
frequency approaches do however, the 
impedance of this capacitor increases, 
increasing the sensitivity of the circuit. 
If a do voltage is presented to the input 
Cl acts as an open circuit and the pro- 
tector is therefore at its most sensitive. 

Signal voltges from the full wave 
rectifier are averaged by the capacitor C2 
and R2, and then applied to a Schmitt 
trigger. The Schmitt trigger is formed from 
the resistors R3, R4,'ICIc and ICId. This 
circuit will only respond to a voltage level 
greater than a preset amount. When this 
voltage is exceeded (around 65 V in this 
case) the output goes positive charging C3 
through diode D5. This diode prevents C3 
from being discharged by the Schmitt 
trigger when its output goes low again so 
the capacitor can only be discharged by 
the 10 M resistor R5. This takes about two 
seconds so this circuit is in reality a simple 
and effective monostable. Another two 
stages of the IC drive the transistor which 
is in series with the relay Coil. Diode D6 
protects the transistor from large back-EMF 
voltage spikes produced when the relay 
is turned off. 

volume. When the power to the loud- 
speakers exceeds that set by the potenti- 
ometer the protector should trip in and 
disconnect the loudspeakers. 

Turn the amplifier down, and the 
loudspeakers should be reconnected 
after about two seconds. Since loud - 
speaker power figures are a rather 
dubious quantity, it is probably best to 
establish the correct setting for the 

Loudspeaker 
Protector 

ETI 455 

30w 
20w 

12w 
8w 

5w 

3w 
411 

50w i 
__80w 

100w 
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BATTERY.. 
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from RV1 

to SPEAKER (chA) 
from AMPLIFIER (chA) 

D2 

loudspeaker protector experimentally 
rather than just setting it to the rated 
power handling of your loudspeakers. 
Your ears are the best indication that the 
system is being strained. Set the loud- 
speaker protector so that it trips just 
below that volume where distortion 
starts to occur. 

We have done extended tests on the 
protector, even to the point of connect- 
ing expensive loudspeakers and inducing 
power amp faults that would otherwise 
destroy a loudspeaker in seconds. In 
all of these tests the loudspeaker pro- 
tector has performed well and it is a 
comforting thought that should a 
power amp fault occur, it will not take 
your loudspeakers with it. 
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BATT I 

The pc board pattern is on p.113 

PARTS LIST - ETI 455 

Two of each of the following is required 
for stereo. 

Resistors all '''/ W, 5% 
R1 15k 
R2 100k 
R3 220k 
R4 1M 
R5 10M 

Potentiometers 
RV1 100k lin. (dual for 

Semiconductors 
Q1 BD139 

D1-D4. ... IN4002, EM402 or similar 
D5, D6 . ... IN914 or similar 

IC1 4049B Hex inverter 

Miscellaneous 
Only one of each of the following is 

stereo) required. 

Capacitors 
Cl 470rí greencap 
C2 10µ 25V electrolytic 
C3 220n greencap 
C4 100µ 25V electrolytic 

ETI 455. . pc board 
12V relay with one C/O, Pye 265/12/C2. 
four terminals, case - Dick Smith H-2744, 
knob(s), screws, nuts, pc board spacers. 
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UST WRRP'"WIRE WRAPPIfG 
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 REPLACEMERT ROLLS 
R-JW-B 

J 

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 
LJUW-1 UNWRAPPING TOOL 

JUST WRAP HIT 

L JWK-6 1 JUST WRAP KIT 

"HOBBY" WIRE WRAPPIFIG 
TOOL BATTERY POWERED 

IBW-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 

Ls:.,r 1r_ 
? ' 

STRIP - WRAP 

1 

\\1\11' 
PRE -STRIPPED 
WIRE WRAPPIRG 
WIRE 
Wire for wire wrapping, 
AWG-30 (0.25mm) 
KYNAR- wire, 50 wires 
per package stripped 
1' both ends. 

eeYNP PINYWAII 

; . 

HOBBY WRAP TOOLS 

WSU-30 REGULAR WRAP 
;á 1 IWSu-30M, 

UNWRAP 

MODIFIED WRAP 

10 AWG tne Wry 1 Long 
30 AWG Veo.Wre 1 long 
30AWGWmieWre 1 Lmg 
30 AWGRed Wre 1 loop 

30W50. 
30.1/ 50.020 

:a 
30 R 500.030 

30 850.040 

3PW 040 
30R-50.040 
30450 

r 

31ST+ls/k 

B SO -060 
30 Y 50060 
30 Wbád80 
30 R -S0-060 

30 Aw0 Blue wire 2- t ong 
30 AWG Yellow Wre ? l one 
yJAWG wh,tew.,e 2 tong 
30 AWG Red »re 2" I ong 
30 A" FOoe W.or .ong 
30 AWG YN_ow W,re 3 Long 
30 AWG "le Woe 3" LmR 
30 AWG Red Way. 3" Long 
3n A WG B ,.e W,e 4 I mg 
30 AWG mellow Wre, 4- Long 
30 AWG Whte Wan. 4 Lmg 
30 *WC Red Wire 4 -Long 
3r AWG 5 Long 

50 AWG YNIow Wre 5 tong 
30 AWG Wale W,e 5 tong 
30 AWG Red Wr.`_ long 
30 AWG Blue Wire 6- Long 
3o AwG Yellow Wan E , one 
30 AWG wrote W.te 6' 1 cog 

AWG Red 14"e 6 Long 

TRI-COLOR DISPERSER 
WD-30-TRI TRI-COLOR DISPENSER 

R-30-TRI 
1 REPLACEMENT ROLLS 

1 

WIRE DISPERSER 
WD -30-B BLUE WIRE 
WD -30-Y YELLOW WIRE 
WD -30-W WHITE WIRE 
WD -30-R RED WIRE 

DISPERSER REPLACEmEnT ROLLS 
30-AWG BLUE 50 FT. ROLL 
30-AWG YELLOW5OFT.ROLLI 
30-AWG WHITE 50 FT. ROLL( 
30-AWG RED 50 FT. ROLL 

KYNAR'- 

R-308-0050 
R -30Y-0050 
R30W-0050 
R -30R-0050 

HOOH-UP WIRE 

HK -18 18 AWG 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 SO FT. SOLID CONDUCTOR 
SHK-18 18 AWG 25 FT. STRANDED CONDUCTOR 
SHK-2020 AWG 25 FT STRANDED CONDUCTOR 
SHK-22 22 AWG 50 FT. STRANDED CONDUCTOR 
SHK -2424 AWG 50 FT. STRANDED CONDUCTOR 
SHK-2826 AWG 50 FT. STRANDED CONDUCTOR 

A MPEC ENGINEERING CO. PTY. LTD. 1 Wellington Street. Rozelle. 2039 Despatch Service. 211-0191. Electronics (Distributors). 636-6052 Martin I Stewart Electronics. 534-3733. Arlin Instruments. 569.6984 Ellistronlcs.6 Old. Wilber Sales. 391-5136 
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CM -400 

CM -300 CM -500 

I 

e, 

STRAIGHTEN PINS litio 

PRB-I DIGITAL LOGIC PROBE 

DC to > SO MHZ Aulomlic Ihrhold 
10 Neec, oriel report Inc 
120 K a Impdenc Comptll4l wlln all logic 
Automatic pule e1rlcNng 1mlhee 4.15 VDC Rng alend.d 1015.25 VDC to SO Ms«. with optional PA -1 dplr 
Aotolnllo mening mmorr Supply O.V.P, lo i 70 VDC 
Open circuit detection No ewNCM0I no allbrllon 

PRB-1 I DIGITAL LOGIC PROBE 

PROTOTYPE BOARD 1m-100 

TERMINALS: 1,020 TEST POINTS. 188 separate 5 
point terminals, plus 2 horizontal bus lines of 40 com- 
mon test points each. 

SIZE: 6r1s Wide, 5' Long. 

1CM-1001MODULAR PROTOTYPE BOARD I 

PROTOTYPE BOARD Cm -200 
TERMINALS: 630 TEST POINTS. 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE: 6' Wide, 31/2' Long. 

1 CM -200j MODULAR PROTOTYPE BOARD' 

PROTOTYPE BOARD Cm-300,Cm-400 
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 
(13fe 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 Tines. Two separate rows of common 
terminals, grouped into clusters of five. All contact 
sockets are on a .100 in- square grid. 

CM -500 ] MODULAR BUS STRIP 1 

DIP IC InSTIon TOOLS 
) fC 

ER 
WITH PIn STRAIGHTOER 

PICK UP 

1 

INSERT 

Narrow profile. Pin Straightener 
built into tool. Automatic ejector. 

INS -1416 14-16 PIN 
DIP/IC INSERTER 

MOS, cmoS -SAFE 
GROUND STRAP NOT INCLUDED 

MOS-1416 

MOS 2428 

14-16 PIN, MOS 
CMOS SAFE INSERTER 

24-28 PIN. MOS 
CMOS SAFE INSERTER I 

36-40 PIn CMOS-SAFE 
IC InSERTIOn TOOL 

Aligns bent out pins. Includes terminal lug for at- 
tachment of ground strap, 

GROUND STRAP NOT INCLUDED 

MOS-40 36INSERTIONOTS 
OOLFE 

DIP IC EXTRACTOR TOOL 

Extracts all LSI, MSI and SSI devices of from 8 to 
24 pins. 

1 EX -1 I 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 

EX -2 CMOS SAFE EXTRACTOR TOOL 

el (02)818-1166 Available from: NSW David Reid Electronics, 29-6601. Radio 
e Launay. 29-5834 Applied Technology. 487-2711 Vic. Radio Parts. 329-7888. 
2-3282 S. Aust. Protronics. 212-3111 W. Aust. Reserve Electronics, 328-3116. 



HARDWARE 

111 
MICROPiiO 

PROFESSIONAL 
QUALITY 

SOFTWARE 

from 

MICROPRO 
INTERNATIONAL 
CORPORATION 

PO -1w - 
Complete, totally 
integrated word 

processing software 

WORD -MASTER© 

The last word in 
text editing 

SUPER -SORT 
The ultimate in high 

performance sort/merge 

RUN UNDER CP/M ON ANY 
8080/8085/Z80 SYSTEM 

USING ANY PRINTER AND 
VDU OF YOUR CHOICE 

02-412 2409 
BOX 155, P.O. 

ROSEVILLE 2069 

01978, MicroPro International Corporation. 

All rights reserved. 

S100 
SM Electronics 
Teletek 
BETSI interface for PET 
Thinker Toys 

6800 (Exorciser bus) 
SM Electronics 
Pennywise Peripherals 

PET 
Commodore 
NEECO 
GPA Electronics Inc 

TRS-80 
Small Systems Hardware 

SYSTEMS 
SM Electronics 
Pennywise Peripherals 
Commodore Business Machines 
ASP Microcomputers 

PERIPHERALS 
PRINTERS 
DOT MATRIX - Anadex DP8000 - C.ITOH D8300 - Paper Tiger - CBM 2022 & 2023 - Malibu 160 & 165 
7/e DEC LA34 
DAISY WHEEL - IPSAI 1800 & 1830 

DISK UNITS 
Discus 
Shugart 
Remex 
CBM 2040 

TERMINALS 
SM - WF402 
Teleray 1061 
IDS Intertube 11 
TEC Series 500 

SOFTWARE 
8K PET 
16/32K CBM 
TRS-80 
APPLE 
51/4" x 8" CP/M 
CP/M Users Library 

MAGNETIC MEDIA 
Cassettes 
3M 8" Floppies 
Verbatim Mini Floppies 

MANUALS 
6502, Z80 and BASIC 

TNE ME SKIP 
Telephone (062) 81-5011 

PO Box 118, Mawson ACT 2607 
i 29 Colbee Court, Phillip 

140 

()Pat 

DAUID lEAST 

COPOflENT 
CENTRE 

33A Regent Street, Kogarah, NSW 
Phone 588-5172 

Come in and 
see our range 
of components! 

RESISTORS 

CAPACITORS 

SEMICONDUCTORS 
AND IC's 

ACCESSORIES FOR 
MOST NEEDS 

NO FRILLS - NO TRICKS 
NO GIMMICKS 

Service is my business and a full 
technical back-up is provided on 
the premises by W.E. Waters 
Electronics Centre. 

W.E. WATERS 
ELECTROIII[S [ENTRE 

Bill Waters can meet your service 
requirements at very competitive 
prices, so come in and talk to us. 
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What's so hard about 
a DICK SMITH Kit? 

Just choose 
akí 

N 

j}: t . .:I:lea:caa:q;*i: 

o 
Everything Iron, 
audio amplifiers 
lo Gar ipnrh ni 
with degree of 
difficulty for 
your guidance. 

Full instructions 
PLUS guide to kit 
construction 
included' 

"Se rb 

s 

, rl 

all parts supplied 
Just follow the simple. ,tep.by-step 
naDlRpons. You'll find ell the pans 

e supplied - even nuts. bolts and 
even solder. 

wT ,. 
7 

.5 
v 

*::: 

It's finished ít GUARANTEE The first step? 
works 
And h looks so good row fiends will nerve. believe 
that you actually built it yourself, Settle back 
and wonder why you never built anything before) 

. 

Our colour kit catalogue 
contains detailed 
illustrations of most of our 
kits - and it's yours free for 
the asking. 

16 pages of kits for all 
tastes end budgets. Send 
for yotir free copy today) 

(also available to personal 
callers at any of our stores 
and many re -sellers). 

4 

All Dick Smith kits are made 
from brand new and guaranteed 
components. Each kit is made 
up in consultation with the 
major electronics magazines, 
and includes latest amendments. 

If by chance you cannot get your 
kit to work, many of the major 
kits include a 'sorry Dick, it 
doesn't work' coupon which 
allows you to have the kit 
serviced in our laboratories for a 

token fee. 

send for our 

Colour Kit 
-Tf Catalogue 

MAIL ORDER CENTRE 
P.O. Box 321, North Ryde, NSW 
2113, Australia. 

1 

1 
Dicte, send me my FREE 1 
Colour Kit Catalogue. 

Name 

Address 

Postcode 

IM MI_ IM ME ME am um ma imI 
1 

DICK SMITH ELECTRONICS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOH OUR STORE ADDRESSES AND RESELLERS 



Pm:ad 122 

This over -rev alarm could 
save you money! 

This versatile little project will let you know that you're 
about to blow' up your engine as well as when you're 
exceeding the speed limit. 

IT IS EASY to exceed the rev limit of 
a vehicle's engine when changing gears 
at highway speeds, courting danger from 
an engine failure. This alarm will let 
you know, in no uncertain fashion, 
before you approach the danger point 
(i.e: the red line on your tacho - if 
your vehicle has one). Most tachometers, 
owing to their construction, have a lag 

between the actual engine RPM and 
the RPM they indicate, so that, even 
if you keep an eye on your tacho you 
could dangerously exceed the indicated 
maximum RPM of your engine. 

This alarm has no lag problem. When 
set to sound at an engine speed below 
the manufacturer's limit, you'll get 
plenty of warning. 

Apart from its usefulness as an over - 
rev alarm, this project can let you know 
when you have exceeded a set road 
speed ... and it's cheaper than a radar 
detector and can never be fooled! 

The alarm specified is loud enough 
to be heard in even the noisiest of. 
vehicle cabins. 

The circuit 
This alarm is designed for vehicles 
fitted with a 12 volt electrical system 
and is driven from the ignition system's 
contact breaker points. The alarm can 
be used to indicate when one of four 
pre-set speeds have been exceeded or 
when the engine speed exceeds a pre- 
set rev limit - much the same as a red 
line on a tacho, but this unit gives an 
indication you can't ignore! 

When used as a speed limit alarm 
the four pre-sets can be set to differ- 
ent speed limits, say 60 km/h, 100 km/h, 
110 km/h and 120 km/h. Of course 
these speeds will only be accurate in 
top gear, so the unit should be provided 
with a switch to turn it off when driving 
around town. Its main use will be on 
country trips and on expressways. 

When used as an over -rev alarm only 

AgoIN 

one range will be necessary so the switch 
and three unused trim pots can be left 
out. The unit can be set to any rev 
limit, say 6000 revs, to indicate when 
you're coming close to over -revving 
the engine. The actual limit depends 
on the particular engine in your vehicle. 

The unit could be used as both an 
over -rev alarm and a speed alarm by 
using one switch position as a rev 
alarm and the other three set to speed 
limits in top gear. For city driving it 

would be left in the over -rev position 
and switched over in the country. 

When the engine speed reaches the 
pre-set limit the LED lights, (we used a 

flashing LED) and the Sonalert alarm 
sounds. The Sonalert is very loud and 
can be left off or reduced in level with 
a series resistor. A relay can be used in 
place of the Sonalert, to control an 
external circuit, but never use ít to turn 

off the ignition. You are likely to need 
the full power of the engine to avoid 
a collision! 

The circuit employs an LM2917 
frequency -to -voltage converter recently 
released by National. The input wave- 

form from the points switches a 

comparator and charges a capacitor, 
C3, from a charge pump. The charge 
on the capacitor is proportional to the 
frequency and is set by the values of 
C3 and the trim pots. When the voltage 
rises to a pre-set limit the second 
comparator switches and an output 
from the chip, on pin 5, lights the 
LED and drives Ql. 

Construction 
The over -rev alarm can either be in- 

corporated into the car under the dash, 
with the switches and LED mounted on 
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Prlad 322 
from +12V 
to SONALERT (+)! 
to SW1 wiper 

from POINTS 

to SW 1 pos.1 

to SW2 pos. 2 

to SW3 pos. 3 

to SW4 pos. 4 

--c 

RV1 

RV2 

RV 

0 

i 

R1 10k 1L`! 

R2 10k1.-11.11 

ZD1 12V --ge="ra k 

R3 22k t- 

R6 27k 

to LED (k) 

k 

PARTS LIST - ETI 322 
Resistors all Y:W, 5% 

R1, R2 10k 
R3, R4 22k 
R5 270R 
R6 27k 
R7 4k7 
R8 10k 
R9 470R 
R10 22k 
R11, R12 12k 

Potentiometers 
RV1-RV4 100k min vert mounting 

trim pots 

Capacitors 
C1 22n greencap 
C2 100n greencap - see text 
C3, C4 1µ 33V tantalum 

Sem iconductors 
D1 " 1N914 or similar 
ZD1 12V,400 mW zener diode 
LED1 TI L220R LED or similar 

OR flaihing LED (see 
text) 

Q1 BC558, BC108 or similar 
IC1 LM2917N 

Miscellaneous 
ETI 322.. pc board 
SW1 one pole four position 

rotary switch 

Sonalert alarm or similar, case to suit (see 
Shoparound on page 73.) 

o 
` 

C122n 

C3 1u 

C4 1u 

R4 22k1 - 

R7 4k7 - 
RS 270R 

Tii 1 

C2 100n I 

to CHASSIS (0v), 
to LED (a) 

AUX OUTPUT 

'Cl 

m b 

lo 

1 

e 

u 
f 

01 

k D1 
. 

R8 10k 
.e= DU - 

R10 22k 
TE 
1 - 

f.Gtfr3 R9 470R 

- . --- R11 12k 

to SONALERT (-) 

B !E 

8C51r 
BC519, 8C519 BC558 

D55i1, 05518, 
0559, U5551, 05558 

The pc board pattern is on p.113 

HOW IT WORKS - ETI 322 

The alarm detects the engine RPM by 
looking at the pulses from the contact 
breaker points. These pulses are used to 
charge a capacitor, so the voltage on that 
capacitor is linear with respect to pulse 
frequency. When the voltage across the 
capacitor reaches a pre-set value a com- 
parator switches over, lights the LED and 
turns on the Sonalert alarm. 

When in top gear, the engine speed is 
proportional to road speed. The frequency 
of the pulses from the points is therefore 
also proportional to road speed. The pulses 
are fed through a current limit resistor, 
R1, and to a zener diode ZDI. This insures 
that no damaging high voltage spikes reach 
the IC. The pulses are then differentiated 
by Cl and fed to the non -inverting input 
of a comparator. The inverting input is 
clamped by D1 to about 0.6 V. The 
comparator switches when the input 
pulse is greater than 0.6 V. This avoids 
triggering of the comparator on noise. 

The charge pump is controlled by the 

output of the comparator which puts a 
constant current pulse into the charge 
capacitor C3. The length of this pulse 
is determined by .the value of C2. The 
voltage across C3 then rises linearly with 
frequency as the pulse repetition rate 
increases. The range resistors vary the 
discharge time of the charging capacitor, 
thus varying the voltage across it for a 

given frequency. 
The voltage across the timing capacitor 

is monitored by a second comparator. The 
switching point for this comparator is set 
by the voltage divider R11 and R12 on 
its inverting input. When the voltage on 
the charging capacitor reaches this fixed 
voltage the comparator switches and the 
output on pin 5 goes high. 

The LED lights and 01 'switches on, 
turning on the Sonalert alarm. The supply 
for the IC and the reference voltage for 
the second comparator come from an 
internal, zener-regulated supply, the out- 
put of this being connected to pin 9. 
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osPrw a0ITEN 

R1 
10k 

TO CB 
POINTS 

2D1 
12V 

R2 
10k 

12 

R9 

R8 470R 

10k 

10 

R10 
22k 

/7177 

C2 
100n 

TRS-80, APPLE 
& SORCERER 

16K, 200ns, MEMORY 
EXPANSION KITS $85 

Z80A $17; Z80 P10 $9 
Z80 CTC $9; 6875 $10.75 
6820 $5; 6821 $6 
4MHZ Crystals $4 
S100 Connectors $4.25 
6800 $8.50; 8080A $8.50 
Other microprocessors & 
peripheral ICs available 
Postage and packing $2. 

Send 20C stomp for list 

G.L.W. 
4 Pryton Court, Baiwyn, 
VIC. 3103. 
Phone 

AH (03) 89.6918. 

RV1 
100k 

R6 
276 

IC1 LM2917N 

AUX OUTPUT 

RV4 
1006 

RV3 
Ik 100k 

RV2 
100k 

SW1 

a small bracket or it can be built into a 

small plastic box, as we have done (see 
Shoparound). 

Mount all the components on the pc 
board being careful with the orientation 
of the IC and tantalum capacitors. The 
value of C2 must be chosen to provide a 
suitable rev range for your vehicle. A 
value of 100n enables a rev span of 
1500 to 6000 revs to be covered on a 

four cylinder, four stroke engine. If 
your engine is an eight cylinder four 
stroke or a four cylinder two stroke 
use 47n to get the same rev range. For 
six cylinder four stroke engines use a 

value of 68n. If you have a motor bike 
or racing car, decreasing the value of C2 
will increase the maximum rev setting. 

Once the unit is constructed, mount 
it in a convenient position in the car 
within easy reach of the driver. Connect 

LED1 R7 
4k7 

RS 
2706 

01 

*12V 
0 VIA IGNITION 

SWITCH 

SONALERT 

0 OV CHASSIS 

the unit's O V line to the chassis and the 
positive supply to the vehicle's battery 
supply after the ignition switch. Try 
the fuse box on the accessories fuse 
wiring for a suitable supply point. 

The input signal comes from the 
breaker points and can be tapped off 
the wire between the coil and the 
distributor. 

Calibration 
This is a two -man job with one person 
driving the car to the required speed 
while the other adjusts one of the trim 
pots. This has to be done for each speed 
setting. Adjusting the rev limit is a little 
more difficult since few cars will reach 
their top revs in top gear. In any case, 
they would be doing well over 160 km/h. 
A little fast. If you have a friend with a 
tacho this is the easiest way. If not, the 
unit can be set from the manufacturer's 
data. Information is available for each 
car showing the speed per thousand revs 
in each gear. Simply choose a suitable 
gear, say second, and multiply the 
number of thousand revs you want to 
set the limit to by the speed per thous- 
and revs in that gear. Drive the car up 
to that speed in the gear and set the 
trim pot so the alarm just sounds. 
Once set, the unit should not require 
attention. 
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PEPKEL PTY. LTD. TRADING AS 

WILLIS ELECThOI1ICS ELECTRONIC PARTS 
AND EQUIPMENT 

993 HAY STREET, PERTH, WA 6000. TELEPHONE 321-7609, 321-3047 
ALL MAIL TO PO BOX 7024, CLOISTERS SQUARE, PERTH, WA 6000 

Triggered Oscilloscope BS -610 
^ ---- - ---I- Application Model BS 

I. 

,.. 

1 
, PP 

Fluke Digital 
Multimeter 8020A 

6 functions with 
26 ranges and 4 -way 
overload protection. 
All accessories 
available. 

-610 á 0 
employs high brightness { 140 mm rectangular CRT 

S with internal graticle. 
External DC powered. 
Suitable for research and . production lines from o -. -_ _1-o computers to electrical 
appliances. 

OLD ETI and EA Printed Circuit Boards 
50 cents each. Phone us now. 

S 

PERSONAL & DOMESTIC COMPUTERS. PARTS & ACCESSORIES 

386 QUEENS PARADE FITZROY NORTH Victoria 3068 Tel:(03)481 1975 

Cottage Computers 

Central Data 

NPC 

a division of Embryonic Systems Pty. Ltd 

Now in stock: Clare C70/MGP ASCII Keyboards 
RAYDATA 2KD2 Addon Memory for 6800D2 

D2C1 Game Cassettefor 6800D2 
GREENCORP C10 Computer Cassettes 

Ríng or call in for our BLUE STAR Specials 
We are an INDEPENDENT Computer Shop and want your 
custom to remain so.... 

Science of Cambridge 
bonkcorci 

welcome here 

MICROPROCESSOR 
CONTROLLED 
EVENT COUNTER 

WITH TIME BASE 

Eent Couñl.r 
e c e t 

T,An nAyE 
1 

Send now -for price and data sheets 
'Programme suitable for sporting events now available. 

Bright Star 
Crystals :J 

PO Box 42, Springvale. 
Ph (03) 546.5076 Telex AA36004. 

Manufacturers of 

PIEZO ELECTRIC CRYSTALS . 

Contractors to Federal and 
State Government Departments 
Representatives: 
NSW: J.E. Waters, 11 Salisbury St, Botany 2019. Ph 
666-8144. SA: Rogers Electronics, 65 Magill Rd, Step- 
ney 5069. Ph (08) 42-6666. OLD: Fred Hoe 8 Son P/L. 
246 Evans Rd, Salisbury North, Brisbane. Ph 277.4311. 
WA: Westest Electronics, 71 Jean St, Hamilton Hill, 6161 
(mail only). Ph (09) 337-6393. TAS: Dilmond Instru- 
ments, PO Box 219, Bellerive, Hobart, Ph (479) 47-9077. 

Send SAE for new catalogue or quote foryour J requirements. 
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ENCIINE =scv-: 
NRLY/IER v, 

MEASURE VOUS 
0-16, AMPS 0-60 
RPM 0 /2,0)0// 0 

POINTS TEST 

r 

Not -line 
ELECTROLYT/C.0. TOOLS,INSTRUMENT 23' 3371. Small speaker éo g 

CASES, PC8 S. VEROBOARD ALL WIRE, 159 wayP.C.P. edge connector 0.1563 

CABLES. TR/7NSFORMER., RELAYS, 2.500.E 251w píg7all elEtro co 3 

TEST EQUIPMENT, PL GCS, ETC. 6 -SAG in -line plastic fuseholdl $l 
S - 6.3V O.15A dial l amps S for SI 

CREENCAP POLYESTERS 3 -ferrite baiuns for VHF 3for SI 

00/5,0027,0047.0056 0061, 0.47u5 400v poly capacitors $ 

0012 oil Se eo, .033,04Z 061, 
5 -4x 1015 battery corriera 3 for ts 

'082 oil 7c ea. -47 2.2c, I.5 30c 
20- asst RF, IF, OSC coils 20 fort 

2W45W W.W. POTS 200-Lyw r sistors,o*st.shorf lead S 

p Weff - S, 10,250.500, x SK S1a 
40- TV, radio knobs for serv,ce.asst S 

5 Watt -10,100,250, 500, 25KSK, 80 WRY EDGE 
CONNECTORS 

10E, 25K, 50K,100K, 250k / R ea. 

DR DT Mtn! f.4 
You can cutoff 851 U ',ras St 

SWITCH CMRE ( Milli 
lenoth e0. lwovired. SLIDE Di4-0E 

CA3O86 General Use 

NPN TRANSISTOR 
R A -14 Pin DIL 

elated Tro.nsr.rs+Diffrnt: P. 

2 NEW C -CORE 
TRANSFORMERS 
USd,ILLy WORMY Oovett 

2 in, 6-3v 2A (2 woo./ PLUS 

SOg IA (z w1rD111c 

oft LEASE EXPIRES -MOVING 

,rlPt.raer 

%:s ::l`:Jw.rs 
tt s"ra *ore, 

rTr.i9M .n M owl 

20 lbs. SURPRISE KIT MHz 
PAIR 
ONLY 

OPULAR REPLACEMENT 

CERAMIC 
0CARTRIDCE S 

55E 1/2SIDén aR -sFPR /O . DO =YOURSELF 

j9' 
SPEAKER KIT 

r` ' SALE! 
\`. S e0K£S, C/e/11ES 

_ Q SrFAKfRS, H/>'J 
I 0005 I FNOS T/Jó 

LfAi at Cheap p 
H0 !Y FOAM SPAR GRILLES '2 r(, SPEAKFR CL07N-P/Oín prG, 

block, s.z é520pEAit $ f 
x 400n,n /y A, 

wA 
8e° ® 240v in, I5v 2A 

DOWN WITH PRIG 
gf5T FUSE Value 
zAG ®3AcJ 

1oe,. Rsw+. y 

,Io.A,123.A,110-y, 23o..A,S00.A,7JO.,v 
209.0, 250,64,500,6A, IA,1SA, 2A, 3A, 5A, 
tao-A, IA, I.6A, 2A, 8A,10A, I5A ,20A 
3A,' 

for/1 2SA,30A.,wféri 

All New SLOW BLOW FUSES 
sea, -A, b.o...A, IA 500mA, 75o.Á, 1 A, 
l.5A,2A,3A 2A 3A SA 
Only Only 

EACH EACH O 
TRIM 1POT4SPECIALS fl' f 470 111., ít1., 

TT 4.70.. Nt..]lR.. 
EAR 

r l,.í9. 

'PI 1 
P1-259 PLUCS 
with In -b411 redvcar eh 

/vn, so. ~fun' 
64 oll fsr;5 

Imparter sacrifices stecA! ' 11 . 

[-- P 0 6 43 CROYDON 2132 
71E P tt Rd Croydon S.W. 

!ME 1E i¡ 5 PVC trans. r4L s i 
SOLD R 

ro io ring crag 

50 111!,0 12g for car stereo CBS 

DWELL ANLL ,,$.,, 

TEST 4, 6 OR 8 CYLINDER o MOTORS 
'WIAFULL 

r nÁ.25 INST aRUCP0K5 ^w ,t1, some WIlN,'M *edI'free!, 

MAL 1S VALU-PACKS 
LUCKY DIP ASSORTMENTS FOR 

1> VALUE CONSCIOUS EX' 

500-1W 200 IW 
PER/MENTERS 

40 5w 
RESISTORS 

0115 Al2 3. ms, RESISTORS 

0 
fCTiPO IC IOCI,nl 

±SpE üSH- 0130 
BUT Ñ 000 
KEYBOARD 000 

Sd p/ oterRStinq far all 
6 ní05 enor.nbox ~ye 
..9Posaib}e con, h:nefi 71x, 
cli gustily pn-fa ,v,f/ E a 
r f ucticon s oP/'.d. 

3w43w Amplifier BUY 10 P/ICKS+EXTR/I ONE FREE! 
with w.00d-grain r A SR Or (íarrnrd ^OW 8 OHM ve/um0, 
fr 

d din 5pCkets 8-/Sn Spkrs, a5 
All er15 end fnatrle/i.0n W 3 WAY HI -Fl 
aP8,led, cosy fa Instal- S $19 SPEAKERS - 

WE MUST MAKE SPACE zwar%1a me 

ew E[ECIROS SEE WHAT YOU GET'orz1 
ALL STOCK NT 47-90v DC POT Siemens Mini Relayet 

J'Otf MAfKE.aPRICC6 110v IX I3Ka 3PDT 10A cent elayr.$1 

CAPS 
6v DC 7371 DPDT 3A contacts Relay$ 

CERAMICCIQOS 3- S"x'/r'diom ferrite rods 34..S 
ALLS70CRA 2-8"x'/2" 2for! 

-I QaYs 10 -TO -I8 circular hotdnks lofor 0 zs7 OFF/ 10- NE2 neon: 90v work ink loft( 

I , RES/STORS 
zo-D3oloofle S0erers 

50-TÓ 3 Insulatingl 
ngb shslsSof,r 

a 
5% 70%0í71,e 

All Vo/ve5 12- To -a mica i11su tine washers t1 

/n /IOM t 10 -flea he is,nks 10for! 
h 10-plaStie knobs, brown or white S 

Nigh Quo/itt, 5 - 4-2opf ceramic trimmer caps 

Siggle gong 4"-C S Qf 5 - asse9-fed eo.nputer bards $ 

standard, switch /.R5 2 - Jebel coil ali ni tools 

Duo/ Gang RerC /RS 3 HT ' 'ti S 

//GCE /i, T(0 5 -0 -Soot cer. air -spaced trimmers s 

H/VGE r J 12 -pot-nuts and washers 12 for S 

R 50:Ta n Ion pot -washers 30 fors 

1gqnl on Suppressor res.l K 

Míni Preset only ,ZCc Voice ourput transfrmers a. P.. ea t 

10 - asst trimmer copacitors 10 for 

MINI- e 
FANS 

IS' /30 x/30x40.nm EA 

For coo jog, blowing or extroc/rn9 

air in O// electronic equipment 
Ex computer, as new, guarantcedt 

FM WIRELESS 

MIKE wE.' 
SY-/06MY1 tuna, 
eoxelnst 23- ee 

S290 Relays 
//Pin PL UC-IN 
10+02'40 WITH 
DC 124-v 430oSOCKET 

Fa/A. erlCe seated 
rnG R,; ./. 3 ., IOA Go/üocte 

HAW JAW' i' SPEC/AL 

$3.5o 

L 

A R y 

4. 'PUT -vLAP 
SOea 

PICK, oar,g1C' 
Aft new, a js2 
u. 12 SLIIDEATURE 

g¡R 3SPOTS o 

d. 12 STDS T PR ESET PO .STS 

e 10 VARIOU$ SWITCH POTS f 8 DUAL/CONC, POTS 
Ca r: to-S..,myh 

VT-100 Fet Meter 

E 
z4ov.tM 

6 waft 
STEREO 
NIP 
lase suit 8 

Treb/e ton e/s, h 
_Boss, 
¡Mane 

vrntob/e. 

C 

:FLA SHERS; 
f 1 E 9 E r $?D 9, 

C.np/ete, yoked wfl¡ 
,yAe/d.r (we3/aIe 

NANDLES Sow wet, 
TO $'00W .M/TIV N S/NK 

Zden/ 1w é//iNtíny 
A.veetii,n' TIgkL 9 Er éi co*../t5 1.5.95 

aE SLuoegiNc 
Wi(CQr- I!+- 
NEW -1k...0,04 

POT -PACKS 

BUY 1 AT REGULAR 
PRICE, CET 2NPONE 
OF SAME N4 FOR t 

PL -E59 Pyres (Pooh-.) 9110 2for 01.21 
PL -259 ELBOW PLUGS *2.70 2 for '2.71 
$0-539 PANEL M7G SOCKETS 11.20 2foe 91.21 

DUMMY AERML LOAD(lemp) *2.65 2fer '2 
DUMMY LOAD lrrsiativ.l '1.15 5 for 'I.96 
50-239550d3OJOINER 11.95 2 for II 96 
P1 -239 -*PL -259 70,x10 11.95 for M% 
50.23(-íP1-0391" 20iNER 12.70 for 02.71 

LIGHTNING ARRESTOR *2.95 2 for s2.96 
RGS9 GABLE SPLICE*/JOINEA 1,e 2fer 'I.11 
4 PIN MS Plus 1.95 2 fa' *1.96 
PIN MIC CHASSIS SOCKETS 61.95 5f. 11.96 
4 PIN MC LINE SOCKETS *2.50 5 for $5.51 
MICROPHONE HOLDER 0.73 ,Tier 0-70 
3.5-m LINE SOCKETS 0.50 2 for 
3.5,.,., PANEL SOCKETS 0.25 fro- 0.00 
6.3 MONO LINE watts 0 -Le for 0-61 
6.5 n- STEREO LINE 30(KETS 0.60 

2 
For 0II 

6.5 m. 515950 PANEL 500¢TS 0.76 for 0.76 
RCA TWIN PANEL SOCKETS 0.50 2 Ter 0.51 
2I",. DC PLUGS -trey 0.252ío. 0.26 
2I.-. DC SOCKETS 0.30 2for 0.31 
2.500,E 16 vw PIGTAIL ELEc71081.50 2 for '1SI 
I, 000 uF 43,w 61.50 2 11.51 

470 ,150 vw " PC8 " 0.90 2fer 0.9I 
330,150vw PSIS - 0.80 for 0e1 
22O,í SO vse PIGTAIL or PC8 " 0.70 0fer 0.71 
22.01Y 2Svw - 0.55 2for 0.56 

041 
100.E 6 v. PC6 

EL 00. 0 Oho' 
0.21 

47.1 ¿sew pIGTA,I ,. 0.25 for 0.26 

MACS 10 SOLE THIS MONTA ONLY! 

STOP PRESS 

TO NEW PREMISES SOON- 
WATc FOR NEW ADDRESS 

MAIL ORDER STAYSCSAME/ 

WEST Project PCBk 
ETI. 138 03.951 ETI- 573 12.10 
ET1-141 0245 ETI-577 el 40 

143 '2-10 ETI-5593 '2.770 
TI -150 s175 [TI -650913-% 

ETI-260 a -ZS 
ETI-261 1.20 

TI -262 '1.10 
571-265 11-25 
571-270 '1.zz5 
511-473 122S 
E71-490 *2.60 

TI -555 12.0 
TI -556 13.50, 

E71-6508 IIis 
Ell -650C 01.05 
E71-612 12.L0 
E71-513 1240 
EA -7800 *2.00 
EA -76,11 '2.10 
EA -711 m12.2.20 
EA-79s12aT240 
EA -71812b 11 -20 

PUSH-: UTTO 
DALE' 

MEMO 
(not app*/ 
SRgE 

EASILY 
FATED 

lb :ON CARL Ems, 

at TON o,/n.tl 
/o COto045 0 o,o._,., only 6Se/^' 
I4 COLoueS en O12..- .lr /rim 

EA-7ts112 225 
EA-j71pp5slb 1110 
EA-79PG1 1 75 
EA -72E1312//60 
EA -770(15.140 
EA -79t111 *I60 
FA -79M09 'l6o 
E0-7 AT9 IISO 
EA-7aM1 11.75 
EA -710010 *1-50 
EA -793F10 9120 
5A-7100.8 13.20 

OPEN 7 DAYS 9:00 
3:50 

' l 1 Tes cuíment eltefronies 
S.nger Mefncs Electrostatic Uo/f- 

, .meter, Fluke F eceiver/Campe.rator, Marconi Attenuate,, BeoFn,on S.'g. C n, Advance 

a -s1 P,.Ire nrat.ra E.SI Ca RCL Bri/Je, 

Ave 8 Multimeter, 
PP/Y Tektronix Pv/aC Generator I/O. Newlet t Pickard 2/4A Pvlse Gk.etSF ISf' Generate,: X -Y Pf.f/er, SI 106000leries 5006 

25 NEW 
PRESET 
4-10 

l/2 NEW 
SLIDER 

100 COPS 45 cRPs 20« u 20 RSsr 
voRT.+.. 

50 ASST 20 .f557. 30 Ow 20 M/NI 
IRS a^5 POTS 

PQ 2 '2 

4 SPEAKERS ON 

BAFFLE 055 

e 

SPECIAL OFFER 

11 SALE 

on Boxes, Beckman -EC Tester Trio . 

. Vo/lmeter E/ectren.e 

Ph 797_6144 P/P Add/0% 
Mea:urr.nents Pa».er S 

U. Oz . 
111.1112742-3.1, 

F/uke 9s/ NO REASONABLE OFFER REfUSEDKeith/eY H.V S VP/y. 

rr'eM N. 
UV Recorder Fe/rchi/d 792,0 Pu/re Len, 

[] F/vke f/3 NY DC Sopp/y, Fe/echi/d Tine -Market Gen, Rhode%Schworr Sweep Signa/Cen. 
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Simple siren is 
fun to build and 
interesting to play with 
You can simulate an air raid siren, or that of a fire engine, 
with this simple project. Learn while you build, too. 

EVEREADx 

9 

IHEAYY DUTY 

. 

\\, 

ELECTRONIC CIRCUITS that simulate 
everyday sounds are always popular with 
beginners. We receive many requests, and 
quite a few circuit suggestions, for such 
things. This project comes from a circuit 
idea sent in by Mr. W.T. Geary of 
Rossmoyne in Perth, W.A. 

The circuit employs á cunning, yet 
simple oscillator, the frequency of which 
is made to rise and fall in pitch by char- 
ging and discharging a capacitor. 

The pc board pattern is on page 113 

l'f 

How it works 
For the moment, let's Ignore what Cl 
does and look at the circuitry around 
Ql and Q2. These two transistors, an 
NPN and a PNP type respectively, are 
connected as a non -inverting amplifier. 
That is, a rising .voltage (positive -going) 
on the base of Ql will cause the voltage 
across the speaker to rise towards the 
positive rail. Conversely, a falling voltage 
(negative -going) on the base of Ql will 

8 OHM 
SPEAKER 

result in a falling voltage across the 
speaker. 

This circuit has been arranged to have 
positive feedback applied via the cap- 
acitor C2. This means that some of the 
output signal is fedback to the input 
in the same phase. The amplifier must 
have sufficient gain to overcome any 
losses in the feedback components. 
That's no problem in this circuit. As 
the input and output are in'phase, the 
feedback (i.e: C2) is simply connected 
between the collector of Q2 and the 
base of Ql. 

When the pushbutton, PB1, is pushed 
(still remembering that Cl is 'not there'), 
Ql will be forward biased and collector 
current will start to flow. It must flow 
via the base -emitter junction of Q2, 
thus Q2 will start to turn on. The voltage 
across the loudspeaker will start to rise. 
The feedback capacitor, C2, will start 
to charge then causing Ql, and thus 
Q2, to 'turn on' harder. The voltage 
across the loudspeaker will rise more ... 
and so on until both Ql and Q2 are 'hard 
on' and the voltage across the loud- 
speaker is pretty much that of the 
supply. All this occurs very rapidly. 

The amplifier now has no gain and 
Ql will commence to turn off, causing 
Q2 to turn off. As the voltage across 
the speaker will then begin to fall, the 
feedback via C2 will cause the voltage 
on the base of Ql to fall, turning it off 
further, along with Q2. This proceeds 
until Ql and Q2 both turn off. C2 will 
discharge via R2 and the speaker, 
removing the feedback. 

Now Ql will start to turn on again, 
and the whole cycle will repeat. In fact, 
it repeats at many thousands of cycles 
per second, the frequency of oscillation 
being largely determined by C2, the 
resistor values and the supply voltage. 
Increasing the value of C2 will decrease 
the frequency of oscillation and vice 
versa. The operation of this circuit, 
simple though it appears, is quite 

How to connect the Siren to the Flasher (Dec. '79) to produce a fire engine siren 

iSiren ETI-264 

t o lamp 
111 

Flasher ETI-260 
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R3 27k 
C1 47u 

r 
b 

R1 56k 

R2 56k 

01 
e b 

-- 

C2 330n 

complex, requiring some fancy math- 
ematics to understand it properly. The 
above explanation should be clear 
enough for most purposes. 

Now, let's see what Cl does. When the 
pushbutton is operated, Cl will initially 
appear as a short circuit and the 
oscillator will not work. However, Cl 
will begin to charge via R3 until the 
voltage across it is sufficient to forward 
bias Ql, starting the oscillator. But, it 
will start at a low frequency, increasing 
as the voltage across R1/R2 increases. 
When the pushbutton is released, Cl 
will discharge via R1 and R2 and the 
oscillator frequency will fall. As the 
pushbutton is alternately pressed and 
released, the pitch of the sound from 
the loudspeaker will rise and fall in 
sympathy. 

Construction 
This is fairly straightforward as there is 
nothing critical about placement of the 
components. However, take care with the 
orientation of the electrolytic capacitor 
(C1) and the two transistors. Although 
this circuit can be readily assembled on 
a piece of matrix board (as per the actual 
circuit diagram!) we elected to use a pc 
board. The speaker, battery and push- 
button are all attached via flying leads 
as shown in the photograph. Note that 
the pushbutton is a momentary -contact, 
push -to -make type and that a 10 ohm 
speaker will also work in this circuit. 

When connecting the battery or 
supply, make sure you have the leads 
the right way round as reverse connection 
could destroy the transistors. 

Try these changes 
If you increase the value of capacitor 
Cl you can make this circuit sound 

ehru-Ols &SE 

e 

to PB1 

to PB1 

+Ve to 
BATTERY 

- to SPEAKER 

c - to SPEAKER 

- -Ve to Battery 

like an air raid siren. Swap the push- 
button for a toggle switch. When you 
turn it on; the pitch will rise slowly 
over some seconds until it reaches a 
maximum frequency. Try a value of 
470u or 1000u for Cl. You can increase 
the maximum pitch of the sound by 
decreasing the value of C2. Try a 270n. 
For a lower maximum pitch, increase 
the value of Cl to say 470n or even 680n. 

To make a continuous 'fire engine' 
siren you'll need to build up the flasher, 
Project 260, described .in our December 
1979 issue (page 58). The pushbutton 
will not be needed, instead, connect 
R3 of this siren to the emitter of Ql 
in the flasher as shown in the accom- 
panying diagram. The two projects 
should share the same supply, of course. 
You can omit the lamp in the flasher 
if you wish. 

Now, as the flasher cycles on and 
off, 'the siren will operate, rising and 
falling in pitch in sympathy ... and you 
have a fire engine siren. 

PARTS LIST - ETI 264 

Resistors ' all ''/aW, 5% 
R1, R2 56k 
R3 27k 

Capacitors 
Cl 47µ, 25V electrolytic 
C2 330n greencap 

Semiconductors 
Q1 BC1 08, BC548, DS548 

or similar 
Q2 BC178, BC558, DS558 

or similar 

Miscellaneous 
PB1 momentary pushbutton, 

push -to -make type, eight 
ohm speaker, ETI 264 
pc board 

SYN-I Single 
Board Computer . 5210.00 

KTM-2 CRT/TV 
Keyboard terminal 

module 5349.00 

BAS -1 8K BASIC 

ROM for SYN-1 . 5149.00 

BUFFERED 
MOTHERboard for 

SYN-I, KIM -I or 

AIM -65 systems 

EPROM 
Programmer and 

EPROM/ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up to 16K 

per command 
firmware in PROM 
included. For SYN-1, 
KIM -1 or AIM -65 

systems 

PRESETABLE 
COUNTER 5 digits 

suitable for counting, 

belching and 

numerical control 

5150.00 

5179.00 

16K-8 fully tested 

memory board 

WRITE PROTECT 
and BANK switching 
for SYNI, KIM -I or 

AIM -65 systems .. 5360.00 

AUTOMATIC 
TELEPHONE 

s 
S DIALER PROM 
' ' dialling 32 numbers 

plus other options 

5180.00 

.. ® I 

Og 

DIGITAL 
TACHOMETER 

5120. D0 

STEPPING á , MOTORS wide 

range for N.C. Co- 
HAND HELD .trot, Plotters, 

Variable speed. Servo TACHOMETER 
Control etc. From . $180 

$49.50 

STEPPING MOTOR DRIVING CIRCUITS for 3 or 

4 phase in Mode 1 phase 2 phase 1-2 phase excita- 

tion. From 512.00 

THUMB WHEEL SWITCHES 

- S2.2Ó... 

TROXINITY TRANSDUCERS 

- 
Mail orders add 53.50 for 
postage and packaging 

67 Blackshaw Avenue, 

e 
MORTDALE 2223. 
Telephone: 570 1225 

(Trade enquiries invited) 



Off Edge's We stock all Dick Smith Electronics kits and some products plus an exclusive range of 

our own kits (See details EA Sept 79). 

ELECTRONIC AGIENCIES 
115-117 PARRAMATTA ROAD, CONCORD, 2137. TEL: 747-6472. 

(Corner Parramatta Rd and Lloyd George Ave) 

ELECTRONIC 
AND SPEAKER 

KITS FOR from Elec 

A spectacular range is always availableall c- 

tronic Agencies. A tree pamphlet 
outlining 

fantastic kits is yours on request. 

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

This is really a superb system for the 1980's. Using the latest Philips speakers 
and a marvelleous design by David Tilbrook, it is as modern as tomorrow. Not 
only will you have the ultimate in sound, 

YOU COULD ALSO BE SAVING UP TO $1,000, 

as these speaker boxes are rivalling commercial units in the $1,000-$1,800 
price bracket. 

A01225WW8 
300mm (12") 
Woofer, 100 watts 
RMS $78.50 

A07060 V W8 
178mm (7") Lower 
Midrange $19.95 

A00216WS08 hawker 
(A00216VS08) 50mm (21 
Midrange $31.99 

500161018 25mm (1") Dome 
Tweeter $15.99 

COMPLETE 
SPEAKER KIT 

Including 2 only AD12250/W8, 
2 only AD70601/W8, 2 only 
AD02160/SQ8 (AD02161/SQ8), 2 
only AD01610T8, 2 only 4 -Way 
crossovers 

o"°$439 
(Boxes not included) 

Assembled boxes are available at $300 per 
pair. All speakers available separately (see 
box at left). 

FANTASTIC ETI "SERIES 4000" AMPLIFIER 

« N 

Series 4000 Amp: with rack mount metal 
case as used by ETI - only $189; with 
wooden sided case (same as metal but 
no flange or handles) - only $179. If 
special "C" core transformer required 
add extra $10. 

This kit contains absolutely everything to build this high 
performance amplifier (equal to some commercial amps 
around $600). All that's required Is your labour and time and 
you could be saving up to $400 or morel 
This kit Includes the two ETI 470 modules, ETI 471 high 
performance stereo preamp control unit, ETI 472 power supply 
case, front panel and all necessary wiring and hardware to 
make this kit the most professional you have ever built. We can 
say this with complete honesty as we have made up a kit to 
demonstrate. . 

With each set of instructions for the ETI 4000 we have included 
a two page insert on "How we constructed our ETI 4000" with 

(hints and advice you wouldn't normally find in kit Instructions. 

ETI 471 HIGH PERFORMANCE 
STEREO PRE -AMP CONTROL 
UNIT KIT 
Designed to complement 60 watt ETI 470 modules, 
but Is such an exceptional design it can be used to 
update existing systems or incorporate In new de- 
signs, as it has features unheard of in other pre -amp 
designs, eg all connections through RCA sockets 
and controls going direct to PCB. Everything de- 
signed for very very low distortion (Details see ETI 
June '79). 

. . r . 
-1 

KIT indl hardware etc. (Front panel in- $ 4590 eluded - only in complete kit) 

60 WATT LOW DISTORTION 
AMPLIFIER MODULE ETI 470 
Complete 60 watt amplifier kit (as 
used in ETI 4000 kit). Absolutely 
everything including heatsinks and 
all hardware as per May '79 ETI. 
Features very low distortion and 
very simple mechanical construt- $'. 
don (replaces ETI 480). Can be used 
to replace existing amplifier mod- 
ules and bring your present system 
up to scratch. 

ETI 470 KIT ONLY $29.90 

ETI 472 POWER SUPPLY KIT 
Complete set of parts, including all hardware, as per ETI 
July '79, for this exceptional power supply. With standard 
power transformer, $42.90. With special "C" core trans- 
former, 552.90. 

All components are available separately for the 
ETI 4000 Amplifier: 

ETI 470 PCB $3.50 ETI 471 PCB 56.90 ETI 472 PCB 
$3.00 BDV64B $3.56 BDV65B 53.56 Washers and 
brushes for BDV64/65B (set of 4) $1.45 Wooden sided 
case $45.00 Metal case $55.00 Silk screened front 
panel $10.00. 

MAIL ORDER: $1.00 plus 5 percent of order value up to $80, thence a flat $4. Heavy items sent 
"freight -on" through carrier 
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TASMAN ELECTRONICS 
12 Victoria St, Coburg, Vic. 3058. Ph 354-5062. 

TRANSISTORS 
AC127 .90 
AC128 .90 
AD149 2.95 
AD161 2.20 
AD162 2.20 
BC107 .35 
BC108 .35 
BC108C .39 
BC109 .35 
BC109C .40 
BC177 .35 
BC177B .65 
BC178 .35 
BC179 .40 
BC318 .22 
BC319 .22 
BC320 .22 
BC182B .20 
BC286 .16 
BC287 .16 
BC327 .30 
BC337 .30 
BC338 .30 
BC547 .19 
BC548 .19 
BC549 .19 
BC549C .20 
BC557 .20 
BC558 .20 
8C559 .20 
BC639 .40 
BC64o .40 
BCY71 .69 
BD131 .65 
BD139 .59 
BD140 .59 
BD262 1.20 
BD263 1.20 
BD647 1.90 
BD648 1.90 
BDV64B 3.19 
BDV65B 3.19 
BF115 .65 
BF338 .90 
BFW10 1.40 
BFX84 .82 
BFY50 .85 
BFY51 .85 
BFY90 1.50 
BU126 3.90 
BUX80 9.95 
MJ802 4.20 
MJ2955 .90 
MJ4502 4.20 
MJE340 1.30 
MJE2955 1.50 
MPF102 .60 
MPS3565 .18 
MPS3538 .18 
MPSA05 .30 
MPSA06 .30 
MPSA12 .50 
MPSA14 .45 
MPSA55 .30 
MPSA92 .40 
MPSA93 .55 
PN3564 .24 
PN3565 .18 
PN3566 .18 
PN3567 .18 
PN3568 .18 
PN3569 .18 
PN3638 .18 
PN3638A .22 
PN3641 .20 
PN3642 .20 
PN3643 .20 
PN3644 .22 
PN3645 .22 
PN3646 .22 
PN3693 .29 
PN3694 .29 
PN4121 .35 
PN4248 .22 
PN4250 .29 
PN4355 .29 
TIP31A .65 
TIP31C .85 
TIP32C .85 
TIP2955 1.60 
TIP3055 1.00 
TT800 1.20 
TT801 1.20 
2N697 .60 
2N918 .65 
2N2102 .82 
2N2219 .50 
2N2219A .65 
2N2222A .35 
2N2368 .25 
2N2484 .55 

Minimum postage 51.00. 

2N2646 1.00 
2N2647 1.20 
2N2904 .50 
2N2905 .50 
2N2905A .50 
2N2906A .50 
2N2907 .50 
2N2907A .50 
2N3053 .55 
2N3054 .90 
2N3055 .75 
2N3107 1.20 
2N3300 .85 
2N3302 .60 
2N3638 .55 
2N3638A .59 
2N3642 .59 
2N3702 .20 
2N3703 .30 
2N3704 .30 
2N3740 1.60 
2N3819 .40 
2N3904 .25 
2N3906 .20 
2N4030 1.00 
2N4032 .80 
2N4033 1.00 
2N4036 1.20 
2N4037 1.30 
2N4231 1.20 
2N4234 2.10 
2N4235 1.70 
2N4238 1.90 
2N4401 .20 
2N4403 .20 
2N5086 .25 
2N5087 .25 
2N5088 .30 
2N5089 .25 
2N5210 .50 
2N5458 .50 
2N5459 .55 
2N5461 .90 
2N5462 .90 
2N5485 .65 
2N5871 1.70 
2N5872 2.25 
2N5873 1.70 
2N5874 1.85 
2N6027 1.00 
2N6124 1.20 
2N6126 1.30 
2N6129 1.40 
2N6130 1.30 
2N6132 1.60 
2N6134 1.70 
3N140 1.70 
3N201 1.60 
3N210 1.70 
40673 1.40 
DIODES 
AAY30 .40 
BA244 .22 
BP104 2.80 
BYX71 1.20 
HP5082 
2800 2.50 
0A47 .40 
0A90 .20 
0A91 .20 
0A636 .70 
P600G .90 
1N3493 1.70 
1N3493R 1.70 
1N4001 .08 
1N4002 .10 
1N4004 .10 
1144007 .20 
1N4148 .06 
1N5404 .40 
1145408 .80 
BRID. RECT. 
400V,IA 1.50 
400V6A 3.60 
200V1L'2A .75 
100V 2A .95 
100V35A 3.40 
VOLT. REG. 
309K 1.90 
3177 2.90 
317K 2.90 
323K 8.95 
723 .55 
7805 1.00 
7805K 2.10 
7812 1.00 
7812K 2.40 
7815 1.00 
7818 1.00 
7824 1.00 
78H05 7.50 
78H12 7.50 
78HG 7.95 

78P05 8.00 
78L05 .40 
78L09 .40 
78L12 .40 
78L15 .40 
78L18 .40 
78L24 .40 
78CB 2.40 
7905 1.85 
7905K 2.95 
7906 1.85 
7908 1.85 
7912 1.85 
7912K 2.95 
7915 1.85. 
7918 1.85 
7924 1.85 
79HG 10.80 
79L03 .95 
79L05 .95 
79L12 .95 
79L15 .95 
79L18 .95 
79L24 .95 

78MGT2C 1.80 
79MGT2C 1.80 

LINEAR 
301 .40 
307 .70 
308 1.20 
310 2.60 
311 .70 
318 3.20 
324 1.00 
339 .90 
358 .70 
377 2.70 
378 4.20 
379S 6.90 
380-8 1.50 
380N14 1.50 
381 2.30 
381AN 3.96 
382 2.00 
388 1.38 
555 .35 
556 1.20 
565CH 3.30 
566 3.10 
567CH 3.00 
709 .80 
710 .80 
711 .80 
741 .30 
747 1.00 
748 .60 
771 .50 
1458 .60 
1558 1.90 
2917 3.20 
3089 4.20 
3914 4.50 
7392 3.30 
CA3046 1.65 
CA3086 .65 
CA3130 1.50 
CA3140 1.50 
CA3302 
CA3401 .80 
MC1494L 6.65 
0M350 7.90 
RC4136 1.45 
PROMS 
93448 10.50 
2708 12.00 
INTERFACE 
1488 1.00 
9368 2.30 
8724 2.20 
RAMS 
2102A-4 1.90 
2114-N 6.50 
2114-3 8.00 
2102 1.60 
74LS 
74LS00 .30 
74LS01 .30 
74LS02 .30 
74LS03 .30 
74LSO4 .30 
74LS05 .30 
74LS08 .30 
74LS09 .30 
74LS10 .30 
741.111 .35 
74LS12 .30 
74LS14 .80 
74LS15 .75 
74LS16 .60 
74LS20 .30 
74LS21 .35 
74LS27 .30 

74LS28 .35 
74LS30 .30 
74LS32 .30 
74LS37 .40 
74LS38 .40 
74LS40 .30 
74LS42 .45 
74LS73 .60 
74LS74 .40 
74LS75 .50 
74LS78 .65 
74LS85 1.40 
74LS86 .60 
74LS90 .60 
74LS92 1.00 
74LS93 .85 
74LS95 1.00 
74LS107 .65 
74LS109 .50 
74LS113 .50 
74LS114 .55 
74LS125 .70 
74LS133 .30 
74LS138 1.10 
74LS151 1.00 
74LS157 .75 
74LS160 .70 
74LS163 .80 
74LS164 1.40 
74LS165 1.40 
74LS169 1.90 
74LS174 .65 
74LS175 .90 
74LS190 1.60 
74LS191 1.30 
74LS192 1.15 
74LS193 1.00 
74LS194 120 
74LS195 1.00 
74LS196 1.60 
74LS197 1.60 
74LS221 1.50 
741S247 1.95 
74LS251 .85 
74LS253 .85 
74LS257 .75 
74LS259 2.20 
74LS279 .70 
74LS290 1.30 
74LS365 .80 
74LS366 .80 
74LS367 .90 
74LS368 .65 

7400 TTL 
7400 .30 
7401 .30 
7402 .30 
7403 .30 
7404 .30 
7405 .30 
7406 .60 
7407 .45 
7408 .30 
7409 .30 
7410 .30 
7413 .55 
7414 .60 
7416 .60 
7417 .65 
7420 .30 
7421 .30 
7422 .35 
7426 .40 
7427 .40 
7430 .30 
7432 .30 
7437 .40 
7438 .40 
7439 .50 
7440 .30 
7442 .80 
7447 1.10 
7448 1.10 
7450 .30 
7451 .30 
7453 .30 
7454 .30 
7460 .30 
7470 .50 
7472 .55 
7473 .55 
7474 .35 
7475 .45 
7476 .40 
7480 1.00 
7483 1.40 
7486 .55 
7489 2,90 
7490 .40 
7491 1.00 
7492 .80 
7493 .50 
7494 1.15 
7495 1.00 
7496 1.10 
74100 2.00 
74107 .70 
74121 .70 

74123 .85 
74132 1.30 
74145 1.50 
74150 1.50 
74151 1.40 
74153 1.40 
74154 1.40 
74157 1.40 
74160 1.70 
74165 1.70 
74172 1.40 
74173 2.60 
74175 1.20 
74180 1.50 
74188 3.00 
74192 1.80 
74193 1.80 
74367 .90 

CMOS 
4000 .30 
4001 .38 
4002 .40 
4007 .30 
4008 120 
4011 .38 
4012 .30 
4013 .65 
4014 1.40 
4015 1.20 
4016 .60 
4017 1.30 
4018 1.30 
4020 1.40 
4021 1.30 
4022 1.30 
4023 .30 
4024 1.00 
4025 .30 
4027 .70 
4028 1.00 
4029 1.60 
4035 1.20 
4040 1.40 
4042 1.20 
4043 1.00 
4044 1.00 
4046 2.20 
4049 .70 
4050 .75 
4051 1.20 
4052 1.20 
4053 1.20 
4060 1.50 
4066 .90 
4068 .45 
4069 .30 
4070 .30 
4071 .30 
4072 .30 
4076 1.75 
4077 .30 
4078 .60 
4081 .30 
4082 .30 
4093 .70 
4441 .95 
4502 1.40 
4506 .70 
4510 1.50 
4511 1.30 
4518 1.80 
4520 1.40 
4528 1.40 
4553 6.90 
4555 1.00 
4581 3.50 
4582 1.40 
4584 1.00 
40014 .90 
40097 1.00 
40098 1.20 
74CO2 .35 
74C04 .35 
74C08 .35 
74C10 .35 
74C20 .35 
74C48 2.50 
74C73 1.10 
74C76 .95 
74C90 1.40 
74C93 1.40 
74C175 1.70 
74C192 1.90 
74C193 2.70 

DISPLAYS 
FND357 1.40 
FND500 1.40 
DL747 3.50 
OPTO COUPLER 
MCT2 .75 
SCR's 
C103YY .80 
C1o6Y .65 
C106D .90 

C106E .70 
C122D 1.30 
S4015L 1.90 
5202511 3.75 

TRIACS 
SC141D 
04015L5 
BT139 

1.30 
2.80 
2.80 

TRIGGER 
DIODES 
ST2 .55 
574 .80 

LED's 
RED .18 
GREEN .30 
YELLOW .30 
CLEAR .25 
TIL209 .18 
FRD(fl) 2.30 
SEL102S .30 
SEL103S .30 
SEL302E .40 
SEL303E .40 
SKNR 120 
SKNG 1.70 
SKNY 1.80 
SEL351 1.10 
LD271A .80 

2ENERS 
'h WATT .19 
1 WATT .30 
21 WATT .65 
5 WATT 1.20 
MICROS 
6800P 11.50 
6821 6.50 
6850 6.50 
TMS1000 7.95 
TANTALUM 
35v 
u1 -u68 .25 
1u -10u .30 
15uF .55 
22uF .74 
10uF/25V .25 
16V 
4u7 .20 
22uF .30 
47uF 1.30 
6.3V 
47uF .40 
100uF 1.10 

CERAMICS 
1P -u01 .06 
.0056uF .10 
.0068uF .12 
.0082uF .20 
.047uF .08 
.1uF .12 
.22uF .22 
.47uF 25 
GREENCAPS 
100V 
.001uF to 
.027uF .10 
.033uF to 
.056uF .12 
.068uF to 
.1uF .16 
.12uF to 
.22uF .30 
250V 
.27uF .30 
.33uF .34 
.39uF .48 
.47uF .50 
.56uF to 
.82uF .60 
1uF to 
1.5uF 1.00 
1.8uF 1.20 
2.2uF 1.40 
3.3uF 2,10 
4.7uF 3.50 
630V 
.001uF to 
.0082uF .20 
.01uF to 
.015uF .25 
.022uF to 
.033uF .30 
.047uF to 
.tuF .40 
.22uF .60 
.33uF .80 
.47uF .85 

TRIM CAP 
-5.5pí .30 
-22p1 .40 
-40pf .40 
-ó5pí .30 

ELECTRO. RT. 
16V 
33u1 .15 
330uí .40 
25V 
100uí .25 
330u1 .45 

2500uí 1.00 
50V 
2500uí 2.15 
63V 
10uf .16 
47uf .30 
100uí .40 
220uí .65 
470uí .75 
1000uf 1.65 

RB. (PCB) 
6.3V 
470u1 .20 
1000uf .30 
10V 
4.7u1 .10 
100uí .10 
16V 
10uí .08 
22uí .10 
33147u1 .10 
100uí .15 
220uí .20 
330u1 .20 
470uí 25 
640uí .45 
1000uf .40 
2500uí .65 
25V 
2u2/3u3 .10 
4u7/10u .10 
25u/33u .12 
47uf .13 
100uí .15 
220uf .20 
330uí .25 
470u1 .35 
1000u1 .50 
2200uí .90 
35V 
2u2/3u3 .10 
10uí .15 
100uí .20 
220uí .30 
1000uí .70 
2000u1 .90 
2200uf 1.10 
50V 
0.47u1 .08 
lu/2u2 .08 
3.3uí .15 
4.7uí .15 
lout .15 
22u/33u .20 
47u/100u .20 
220uí .50 
470uí .60 
63V 
0.47uf .10 
1u/2u2 .10 
3u3/4u7 .10 
10u/25u .15 
47uf 20 
100uí .25 
220uf .40 
330u1 .45 
470uf .80 
160V 
2.2u1 .20 
10uí .30 
22u1 .50 
250V 
2.2uf .25 
350V 
1uí .20 

CAN TYPE 
35V 
2500uf 1.60 
2500uf 1.95 
40V 
5600uí 2.40 
50V 
6800uí 5.20 
63V 
2500uí 3.25 
75V 
3300uí 5.90 
BIPOLAR 50V 
1u/2u2 .25 
3u3/4u7 .30 
6.8uf .30 
10/22u1 .40 
33uí .50 
47uf .69 
100uí .80 
POLYSTYRENE 
125V 
í0p1 to 
680pí .45 
1000pí to 
10,000p .55 

RESISTORS 
.33W .03 
1 W .07 
5 W W/W .30 
.4W 2p.c. .10 

MINIATURE 
TRIMPOTS 
100 to 
1M OHM .20 

MINIATURE 
MULTITURN 
10 to 
2M OHM 1.45 
POTE NT I O M ET. 
SINGLE .70 
DUAL 1.60 
+ switch 1.80 
SLIDER 1.10 
CER MET 
TRIM POT 
100 to 
1M OHM .52 
FUSEHOLDERS 
3AG 
502 .99 
504 (box) .58 
830 line .28 
PCB CLIPS .06 
2AG 
506 .75 
FUSES 
3AG 
.25-.75A .20 
1-5A .15 
2AG 
.25-.5A .30 
.63-4A 20 
WINDING 
WIRE (B8S) 
16,23 2.00 
21,29 3.60 
36,37 3.60 
38,39 3.60 
40 3.60 
22 3.80 
26 3.90 
20,24 4.50 
28 4.90 
18,30 6.50 
31,32 6.60 
33,34 6.60 
IC SOCKETS 
8 pin .20 
14 pin .25 
16 pin .28 
18 pin .65 
24 pin .80 
8 W/W .33 
16 W/W .90 
EDGE CONN. 
8 WAY 1.10 
16 WAY 1.85 
24 WAY 2.95 
32 WAY 3.80 
AUDIO MOD. 
SI -1010 10.80 
SI -1020 21.90 
SI -1030 27.75 
SI -1050 42.38 
HY5 33.00 
HY50 42.00 
HY120 95.00 
HY200 133.00 
HY400 188.00 
JOSTY KITS 
as per JOSTY 
adverts. 
CABLE TIES 
3'/: inch .06 
5V: inch .07 
SWITCHES 
CaK 

7101 1.40 
7201 1.90 
7301 2.95 
7401 3.75 
7201L40 2.15 
7203 2.30 
7301R 2.45 
8531 1.06 
SB4011 1.52 
Lao paddle .12 
LORLIN ROT. 
ADJ. STOP 
1P12W, 2p6W, 
3P4W, 4P3W 
all 1.95 
TMERMISTERS 
15,47,150, 
470,1 K,4K7 
33K OHM .50 
47K OHM .55 
PLUS 
Computer grade 
electros. 
Poiypropolene 
capacitors. 
Car radio 
suppressors. 
CB accessories 
etc, etc, 



Improved performance and added 
convenience for your RTTY set up 
Thesé add-on accessories will aid performance of the 
radioteletype transmitting / receiving system, described 
last August and September, and improve operating con- 
venience. 
HAVING COVERED a basic RTTY 
transceiving system in the previous 
two articles, let's get on with refining 
the system. You can add any of the 
accessories/refinements described here, 
or leave them out, depending on the 
level of refinement you wish to attain. 
The idea is to take it in stages, and 
that's how the article progresses. 

No details of pc board layouts have 
been given, actual construction being 
left up to the individual. You may lay 
out your own pc boards or build the 
various items on matrix board. In 
general, layout is not critical. 

During normal reception of RTTY 
the receiver is tuned so as to present the 
receiving converter with two audio 

tones, 2125 Hz and 2295 Hz for 170 
Hz shift standard. Everything works 
nicely if these are the only tones 
present. But, consider the case of a full- 
blown RTTY contest on 20 metres .. . 

there are hundreds of stations all over 
the world, all trying to communicate at 
once in something like 30 kHz of band 
space. Assuming your receiver has a 
decent filter for SSB voice, for any 
frequency tuned there will be the two 
tones you want plus lots of other tones 
both higher and lower. In theory there 
could be about 15 stations, each using 
170 Hz shift, all making it through your 
audio system at once. And the strongest 
one, no matter what his audio 
frequency, will capture the converter's 
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Figure 1: Response of the bandpass filter for the RTTY decoder (ETI-730). 
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Figure 2: Circuit diagram of the bandpass filter. 
The inductors, 11, L2, L3 are 88 mH toroids or pot cores (see text). 
Refer to text for C2, C5 and C8. 
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limiter, making it quite insensitive to 
anything else. The only way to 
overcome this problem is to get rid of 
all the tones except those between 2125 
and 2295 Hz. 

Filter 
This filter is designed to do precisely 
that. It has a fairly flat response 
between 2125 Hz and 2295 Hz but 
cuts off sharply outside that area (see 
Figure 1). This is accomplished with 
three filter sections, each made up of 
an 88 mH inductor and a high quality 
capacitor to resonate each section. See 
the circuit in Figure 2. You may ask 
why inductors were used when modern 
practice would indicate that the same 
thing could be done with one IC. Well, 
in theory it could, if you could buy 
such things as 2.347k resistors. An IC 
filter was tried, and it worked, but the 
LC filter worked much better. 

Filter construction 
Your first problem will be getting the 
toroids specified. They're not a stock 
item at electronic suppliers. However it 
should be possible to get onto a source 
of toroids by contacting one of the state 
RTTY groups ... 88mH toroids are 
very common in RTTY circuits. 
Alternatively, you can wind an 88mH 
inductor on a Philips pot core - the 
26mm dia. x 16mm high type having 
150-200µe and an adjustable slug is suit- 
able. Wind the bobbin with 264 turns 
bifilar (two wires) with the windings 
connected in series. These pot cores are 
available through the ANARTS. The 
capacitors specified are the tubular 
styrene types popular back in the valve 
days. They are used here because they 
are extremely stable. If you can't get 
these, Greencaps should do. 

When mounting the toroids on a 
circuit board, make up some little pads 
or cushions of plastic to prevent the 
wires being rubbed or crushed against 
the board. These can be made up from 
soft plastic bottle caps, such as those 
found on hair conditioner or shampoo 
bottles. Punch holes through the centre 
of the pads and insert screws through 
them and the toroid, sandwich style. 
Then mount the 'sandwich' to the 
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board. The screws must be brass, as steel 
ones might affect the tuning of the 
toroids. Note that each toroid has two 
windings, which are connected in `series 
aiding'. The pot cores suggested are 
supplied with a mounting clip. 

When laying out the filter, keep the 
input well away from the output. 

Signal conditioner 
The filter inserts into the system 
between the receiver output' and the 
receiving converter input. To do its job 
properly it needs an `interface'. A 
simple voltage follower and impedance 
converter would probably suffice but a 
bit of signal conditioning wouldn't go 
astray either. I've used a limiter and a 
voltage follower consisting of two 
741 op -amps as shown in the circuit 
in Figure 5. The switch permits 
switching the filter in and out whilst 
maintaining the signal conditioner. 

This piece of circuitry may be built 
onto the same board as the filter or put 
on a separate board. Layout is not 
critical. Make sure though, that the 
filter input and output leads are well 
away from one another else tuning and 
rejection may be affected. Keep leads 
short. 

The bandpass filter is a three section 
Butterworth type with each section 
capacity coupled to the next, and input 
and output connected to the 'half way' 
points on Ll and L3. Because all three 

47k lon 

12V 

11 li 
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INPUT 100k = ® 
_12V 

2 a 1Ny14 

5k6 

470k 

Figure 5: Circuit of the signal conditioner which 
output and filter input. 

sections interact the response curve 
would be 'all over the place' unless 
tamed by Rl. Rl serves to `squash' and 
broaden the response until a critical 
point is reached where the filter begins 
showing two peaks, evenly displaced 
about its centre frequency. The input 
and output impedances also add to the 
effect of R1, so they are somewhat 
critical. It's interesting to sweep the 
filter trying various values for R1; 
you'll see for yourself how dramatic the 
effect is. 

The oscilloscope 
By now you've experienced the time- 
consuming process of tuning in signals 
by moving a CRO or VTVM back and 
forth between the outputs of the mark 
and space filters. This special purpose 
CRO monitors them both at once, and 

OUTPUT 

FROM FILTER OUTPUT 

TO FILTER OUTPUT 

is inserted in the system between the receiver 

presents an easily interpreted display 
that enables you to tell all kinds of 
interesting things about the quality 
and tuning of a teletype signal. The 
display is the classic `cross' type, in 
which the mark tone is presented to one 
set of deflection plates and the space 
tone to the other. When tuning is 

correct the display is a `+' with each of 
the legs at maximum length. During 
selective fades one of the legs will 
shorten, with interference both will 
shorten, and with noise on the signal 
both legs will be surrounded by 
squiggles. Multipath distortion results in 
a fleeting multiple image, and a really 
nasty signal can have all these effects 
together. Whether the vertical or 
horizontal leg is arranged to represent 
mark or space is entirely up to you. 

During tuning, the receiver is 

TUNING THE FILTER 
During tuning, each section is 
isolated and treated separately by 
shortening the sections adjacent 
to it. This puts the coupling 
capacitors C3 and C6 in parallel 
with the filter sections they con- 
nect to, so they enter into the 
tuning process. An audio oscill- 
ator and an AC VTVM are necess- 
ary, and a frequency counter is 
definetely required. 

Prepare the test set-up shown 
in Figure 3. With the test equip- 
ment connected to section 1, tune 
the oscillator until the VTVM 
indicates a sharp peak, and note 
the frequency. The idea is to tune 
each section to precisely 2210 Hz, 
half way between 2125 and 2295 
Hz. If the frequency at the peak is 

below 2210 Hz, remove one turn 
from each winding of L1 and try 
again. Continue removing turns 
until the frequency is slightly 
above 2210 and then try various 
capacitors at C2 until the section 
resonates at 2210, plus or minus 
a few Hz. Some time spent here 
is worth the trouble because the 
more precise the adjustment of 
the individual sections, the better 
the filter will work. If you are 
using the pot cores, the adjustable 
slug sure helps. 

When you're satisfied that 
section 1 is as close as you can get 
it, go to section 3 and repeat the 
procedure, first removing turns 

from L3 and then adding capacity 
at C8. Now remove the short 
from L2, apply shorts to L1 and 
L3, and connect the equipment to 
section 2, removing turns and 
then added the needed capacity at 
C5. Once all three sections are 
tuned remove all shorts and install 
R1. The filter is now ready for 
testing. 

Prepare the test set-up in 
Figure 4. The input resistor 
should be selected so that, in 
combination with the oscillator's 
output impedence, it totals about 
1000 ohms. The 10k resistor 
across the output simulates the 
receiving converter's input imped- 
ance. Tune the oscillator around 
.until the VTVM reads its highest, 
and then adjust the output level 
for ,a reading representing zero 
dB. Now, without changing the 
oscillator output, move the fre- 
quency down to 1500 Hz and 
begin recording meter readings as 

the frequency is increased in 25 
Hz steps. The frequency should 
be .set within 1 Hz at each step, 
all the way to 3500 Hz. When the 
readings are plotted on graph 
paper the result should look like 
Figure 1. The top of the curve 
should be fairly flat with a very 
small dip in the centre. If R1 is 
too low the dip will be' too pro- 
nounced, if too high there will be 
a hump. If the curve is not 
symmetrically placed about 2125 

R1 R2 

FREQUENCY 
COUNTER 

R1 AND R2. 100k OR MORE 

Figure 3: Set-up to test each section of the filter. 
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Figure 4: Set-up required to plot overall response of the filter. 

and 2295 Hz, or if the top of the 
curve is lopsided, C2, C5, and C8 
can be fiddled to 'fine tune' it. 
Capacity changes should be very 
small, on the order of a few 
hundred pF. Tuning the filter is 

like tuning a pipe organ in that 

the more time you spend the 
better it will become. If you don't 
want to go to all the extra trouble 
of fine tuning, you'll probably 
find the filter is quite satisfactory 
after simply tuning each section 
to 2210 Hz. 
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adjusted until the 'mark' trace is 
longest, and .then the shift control is 
adjusted until the 'space' trace is 
longest, and more or less perpendicular 
to the mark trace. You'll notice that as 
narrower shifts are tuned, each trace 
broadens out into an ellipse, and on 
very narrow shifts they begin to look 
like footballs. It's really a very easy 
tuning system to use, and you'll soon 
learn whether it's even worth turning 
the teletype on to attempt copy, simply 
by observing the CRO. 

CRO construction 
Although the circuit in Figure 6 shows 
the use of a type 913 CRO tube, a one - 
inch metal type, virtually any tube up 
to three inches in diameter will work 
with the circuit given. If the 913 tube is 
used, it can be mounted on a pc board 
with plastic electrician's saddles of the 
proper size (see the photograph). You'll 
have to cut a small slot in the board to 
allow the tube flange to protrude 
through. Do not let the metal shell of 
the tube touch anything conductive as 
it's hot to the tune of 600 volts. As a 
safety measure it's a good idea to wrap 
some heat -proof insulating material 
around the tube to prevent painful mo- 
ments during accidental contact. When 
wiring up the CRT socket, leave enough 
wire so the tube can be rotated 90 
degrees or so. Be sure to use some good 
heatsinks on the two transistors; they 
dissipate about a watt each and can 
become quite hot. 

CRO alignment 
DANGER: KEEP THE FINGERS OUT 
OF IT AND USE INSULATED TOOLS 
FOR ALL ADJUSTMENTS. YOU CAN 
ASSUME THAT EVERY PART OF 
THE CIRCUIT IS CAPABLE OF 
DELIVERING A LETHAL SHOCK. 

With the power switched on, rotate 
the intensity control until a dim fuzzy 
spot appears on the screen. Use the 
focus control to bring the spot to a 
sharp point, backing off on the intensity 
to keep the spot very dim. Failure to do 
this can result in a burn on the screen. 
Now, with an insulated tool, adjust RV3 
and RV4 until the spot is centred. 

t 

' 

Figure 6: Circuit diagram of the tuning oscilloscope. V1 is a 913 25 mm (1") CRT obtained from surplus sources. Many an amateur junk box will contain one - ask around. Virtually any tube up to 75 mm diameter will suffice. 

Next, connect the CRO inputs to the 
outputs of the receiving converter mark 
and space filters. With a good RTTY 
signal being received, adjust RV1 and 
RV2 for equal vertical and horizontal 
traces on the screen. You'll notice one 
set of plates is more sensitive than the 
other. This is normal. Finally, use a felt 
tip pen to mark on the face of the tube 
the position of the trace you'll call 
'vertical'. 

Turn off the CRO (remember the 
tube has 600 volts on it) and rotate the 
tube in its mounts until the pen mark is 
vertical. Then erase the pen mark. 

Because of its short length, you'll 
find that the 913 tube is very insensitive 
to deflection voltages. The deflection 
amplifiers are working at their hardest 
to achieve a full sized trace, and one of 
them may clip if pushed too hard. This 
is indicated by bright spots at the ends 
of a trace. If this happens back off on 
the gain for that channel until the spots 
disappear, then back off on the other 
channel to match it. 

Adding a UART 
this section describes the most complex 
circuit in the series, the UART (pro- 
nounced you -art). This item, when 
interconnected with the others, be- 
comes the control centre for the whole 
system. It performs the following 
functions: 
SPEED CONVERSION: From now on 
the teletype machine may be left set to 

i111", 

50 bauds. Both 45 and 50 baud signals 
can be sent and received, with the speed 
conversion taking place electronically. 
As well, a tape transmitter running at 45 
bauds can be switched in to transmit 
straight through, while allowing the 50 
baud printer to provide local copy. 
REGENERATION: The circuit extends 
the range over which the teletype 
machine can operate, so in theory it can 
accept and decode signals with up to 50 
percent distortion. Signals from the key- 
board are also cleaned up and trans- 
mitted with zero distortion. 

The principles of the UART's oper- 
ation are explained in the accompanying 
box. Here's how these principles are put 
to use in our circuit: 
50 BAUD RECEIVE: Both input and 
output sections are fed from the 50 
baud clock, so only regeneration occurs 
within the UART. 
45 BAUD RECEIVE: Input section fed 
from 45 baud clock, output section 
from 50 baud clock, so output is at 50 
bauds. There are pauses between the 
output characters so although each 
character on its own is at 50 bauds, the 
cháracter rate is 45 bauds. 
50 BAUD TRANSMIT: Both sections at 
50 bauds, so regeneration only. 
45 BAUD TRANSMIT: Input section 
on 50 bauds, output on 45. To prevent 
characters piling up in the UART the 
operator must space out his characters 
so they're coming at less than the 45 
baud rate (you probably can't type this 

Above: CRO tuning patterns; mark - V, space - H. On the left is a clean 
signal, properly tuned. Right is a noisy signal, but good copy. Selective 
fading is affecting the mark tone. Left: Inside the tuning CRO I con- 
stricted. The transformer (T1) was from an old valve radio and has a 
200 or 250 V -per -side HT and a 6.3 V filament winding. 
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Figure 7: Complete circuit diagram of the UART board for speed conversion and signal regeneration. 

fast anyhow). 
45 BAUD TAPE TRANSMISSION: The 
transmitter, running at 45 bauds, is 
routed straight through to the modul- 
ator. The signal is sampled and con- 
verted to 50 bauds in the UART so the 
teleprinter gives local copy of what is 

being sent. There is no registration of 
tape transmitter signals, except for the 
sample going to the local teleprinter. 

The complete circuit is shown in 
Figure 7. 

All the clock and source switching to 
make this happen takes place in a series 
of NOR gates, under the control of two 
mechanical switches. (KBD Transmit 

and Tape Transmit). In the prototype 
system the send -receive key on the tele- 
printer is used as the KBD TX switch. 
The TAPE TX switch is a relay installed 
within the tape transmitter that operates 
the instant the tape starts moving. 
moving. 

Another switch is required to select 
whether the modulator is fed from the 
system output or from the input to the 
UART. On the input all modulator sig- 
nals represent RTTY signals as received 
(no speed conversion or regeneration). 
This is handy for recording demon- 
stration signals on cassette tape. Yet 
another switch is required to select 
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whether the system input/output is at 
45 or 50 bauds. There is also a `HOLD' 
switch to prevent the teleprinter chat- 
tering on no -signal noise, and a LOCAL/ 
LINE switch to prevent the transmitter 
keying when preparing punched tapes. 

LED display 
Five LEDs are included to display the 
code currently in the UART. A lit LED 
indicates mark. The character displayed 
is the last one received, and it will not 
change until a new one comes along to 
replace it. Other LEDs indicate KBD 
TX, TAPE TX, and HOLD. The +5V 
line to all the LEDs can be disabled by a 

How the UART works 
UART stands for Universal Asyn- 
chronous Receiver -Transmitter. 
It's a 40 -pin CMOS chip that is 

commonly used in computer cir- 
cuitry to take several lines of 
parallel data and send them out 
as serial (one after another) or It 
can take serial in and send parallel 
out. It's possible to do both at the 
same time, and at different speeds. 
In this application we've hooked 
the UART up so that all parallel 
data lines are connected straight 
through from input to input. 
Teletype data comes in through 
the receive serial port, is pro- 
cessed, and then goes out through 
the transmit serial port. 

If that sounds a little con- 
fusing consider this analogy: 
Assume that there are two lines of 
five men each, standing facing 

each other across a ditch filled 
with sand. Each man can hand 
buckets of sand across the ditch 
to his partner on the other side. 
There is an assistant handing the 
buckets to the first man in line 
'A', who hands them on down the 
line. There is another assistant 
who can accept buckets from the 
last man in line 'B'. There is also 
a supervisor who can whip the 
handing -in assistant and .the men 
in line 'A' into action at a given 
speed, and another supervisor 
who controls the speed at which 
the men in line 'B' and the 
handing -out assistant work. The 
handing -in assistant is rather 
sloppy and keeps spilling sand 
from the bucket to bicket and 
onto the ground. But the five men 
in line 'A' have been trained to in- 
spect each bucket they receive, 

and reach into the ditch to fill all 
the buckets which are more than 
half full, all the way to the top. 
Those less than half full they 
empty out completely. As the 
buckets come in they're handed 
down the line until each of the 
five men has one. After he's 
emptied it or filled it completely 
he hands it across to his partner o 
on the other side. The men in line 
'B' then hand full or empty 
buckets out the end of their line 
to the handing -in assistant. 

In the UART the handing -in 
man and the handing -out man are 
the serial ports. Serial -to -parallel 
conversion occurs when the men 
in line 'A' hand the buckets across 
in groups of five. Regeneration of 
mangled signals (part full buckets) 
occurs when the men in the lime 
fill the buckets all the way, or 

totally empty them. Start and 
stop pulses are automatically 
added to the signals before 
they're sent out of the UART. 
The supervisor (the clock) for line 
'A' lets his men work at an easy 
pace, but the supervisor for line 
'B' makes his men shoot the 
buckets out quickly, as soon as 
they're handed across. This is 
speed conversion. Obviously the 
men in the input line can't hand 
in buckets faster than they're 
handed out the other side, or 
there would be a big pile up of 
buckets in the ditch. So only up- 
ward speed conversion can take 
place at normal machine speeds. 
For downward conversion, the 
buckets must be somehow de- 
layed and spaced out before they 
reach the serial input line. 
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KENWOOD R-1000 

.= - .: *". 

7:1 

INFO -TECH 
M -200E 

RTTY, CW, ASCII, 
VIDEO CONVERTER. 

r44 

EWI 

Communications receiver of 
the year. Digital and analog 
dial, digital clock, automatic 
timer, three selectivity 
positions and many other 
features. 

This fantastic machine, together 
with Kenwood R-1000 receiver 
and your own TV set or CCTV 
monitor, provides the most 
sophisticated SWL SYSTEM, 
that until recently could only be 

. dreamt about. M -200E will 
reveal the secrets of RTTY, CW 
and ASCII transmissions from all 
over the world. Listen to 
embassy, commercial, military, 
world news service and amateur 
transmissions. 

PLUS FREE WITH EVERY SET... 
UNIQUE BOOKS THAT EXPLAIN THOSE 
MYSTERY SIGNALS - ABSOLUTELY FREE 

CONFIDENTIAL FREQ. LIST - FREE WITH R-1000. 
GUIDE TO RTTY FREQUENCIES - FREE WITH M -200E. 

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. 

\''' 
P28,11 453.150 

WRITE FOR OUR 36 -PAGE 
FREE CATALOGUE CONTAINING: 

RECEIVERS 
TRANSCEIVERS 
LINEAR AMPLIFIERS 
RTTY EQUIPMENT 
SSTV EQUIPMENT 

TV CAMERAS & MONITORS 
COMPUTERS 
ANTENNAS 
ROTATORS 
ACCESSORIES 

emtionics 
CITY & SHOWROOM: 649 George St, Sydney, NSW. (02) 211-0531. 
POSTAL: PO Box K21, Haymarket, NSW 2000. Cable: Emtron Sydney. 

BUILD YOUR OWN LOW COST 

MICROCOMPUTER 

POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 

POWER SUPPLY KITS 
5100 KP/10 11 VOLTS DC @ 10 AMPS 

+19 VOLTS @ 1.5 AMPS 
-19 VOLTS @ 1.5 AMPS 

COMPLETE KIT WITH CIRCUIT $57.85 + 15% TAX 
S100 KP/20 11 VOLTS DC @ 20 AMPS 

+19 VOLTS DC @ 3 AMPS 
-19 VOLTS DC @ 1.5 AMPS 

COMPLETE KIT WITH CIRCUIT $85.35 + 15% TAX 

SPECIAL POWER 
FOR MICROCOMPUTER 

SE 8/5 

SE 8/10 

SE 8/20 

8 VOLTS 

8 VOLTS 

8 VOLTS 

TRANSFORMERS 
POWER SUPPLIES 

@5 AMPS. 2 X 15V @1A 
$16.50 + 15% TAX 

@ 10 AMPS. 2 x 15V @ 1.5A 
$19.50 + 15% TAX 

@20 AMPS 15V @ 1A 
15V @ 3.5A 
$29.50 + 15% TAX 

10 TURN POTENTIOMETERS 

Stock resistance values 
25, 100, 500, 
1K, 2K, 5K, 10K, ...."-6-1.100 
20K, 50K, 1000K. 
Spectrol model 534 Y." shaft 
Price 1-9 $6.75 
10+ values may be mixed - $6.20 

COMPUTER GRADE 
CAPACITORS 

10,000MF 16V $ 7.00 
15,000MF 25V $ 9.00 
22,000MF 25V $10.50 
33,000MF 16V $10.00 
68,000MF 16V $17.50 

100,000MF 10V $17.80 

DIP SWITCHES )..N10, 
(On -Off Contacts) 

4 positions $1.50 
6 positions $1.70 
8 positions $1.80 

10 positions $3.45 

DIP PLUGS 
Ideal for use with flat 
ribbon cable or to 
mount components on. 
14 pin $0.56 24 pin $0.94 
16 pin $0.58 40 pin $2.00 

All transformers and kits plus $5 P&P. 
Small items plus $2 P&P. 

INDUSTRIAL ELECTRONIC AND 
. COMPUTER SPECIALISTS 

STEWART ELECTRONICS 
44 Stafford Street, Huntingdale 3166. 
Phone 543-3733. Telex AA36908. 

Hours: Monday -Friday 8.30am-5.50pm. Saturday 9am-12noon 

58 - March 1980 ETI 



- 1i$ 

I 

, 

A view of my UART board. I have provided extra pads on the board to provide access to the 
spare UART pins for future use. 

switch if there's nobody around to 
watch them (such as during long-term 
monitoring). Or if you don't like to 
watch the flashing lights you can leave 
out this part of the circuit altogether. 

UART board 
All ICs, except IC7 and IC8, are CMOS 
types so they should be left in their foil 
or conductive foam until installation. 
When soldering them into the circuit, 
observe the usual precautions. Install 
wire jumpers from the UART clock 
and input/output ports to the approp- 
riate points in the switching circuitry. 
The jumpers allow the UART to be iso- 
lated from the rest of the circuit if 
required. 

UART alignment 
The only adjustments required are the 
clock frequencies, which are set to 16 
times the baud rate (the frequencies are 
divided by 16 in the UART). With a 
frequency counter connected to pin 3 

of IC7, set RV1 for 800 Hz. Go to pin 
3 of IC8 and set RV2 for 727.2 Hz. If, 
during 50 baud reception the system 
drops occasional characters, it means 
the sending station is transmitting at a 
fraction above 50 bauds. If this is the 
case raise the 50 baud clock's fre- 
quency slightly (just a few Hz) and leave 
it there; it won't affect normal speed 
operation to any extent. 

How it works 
UART operation was explained earlier; 
if you're interested in what all the pins 
do, refer to the computer terminal 
article in ETI for March, 1977. It con- 
tains a complete pin -out list and a chart 
of how the UART is programmed for 
various data codes. 

The components associated with pins 
18, 19 and 23 inform the output side of 
the UART that the input side has a 
character available for sending, and they 
tell the input when it has been sent. 
Capacitor C8 provides a slight delay so 

the UART will have time to hand the 
signal across. The components con- 
nected to pin 21 reset the UART to a 
'clear' condition when the power is 
switched on. Without this pulse the 
UART latches up and does nothing. IC7 
and IC8 are the clocks - 555's con- 
nected as free -running multivabrators. 

Although there are some rather 
elegant ICs in the data books that would 
simplify, matters, all pulse switching 
functions in this circuit are done with 
NOR gates because they're easy to get. 
The NOR gates are used in the 'negative 
logic' sense as upside-down NAND 
gates. In other words a low on each of a 
gate's inputs gives a high output, any 
other combination gives a low. 

Consider a gate with pulses going to 
one input. With the other input held 
high the output stays low. When the 
second input goes low the output 

CASETTE 
RECORDER 

RECEIVER 

TRANS- 
MITTER 

SIGNAL 
CONDITIONER 

FILTER 

IN 

PTT 

MOD - 
ULATOR 

OUT 

follows the pulses on the first input, 
although they are inverted. So one input 
of each gate becomes a control line that 
either stops pulses, or lets them through. 
Since the output stays low when no 
pulses are going through, it becomes the 
'enable' signal for any following gate. 

In this way, 1C4 A and B, and all of 
IC5, form a double -pole -double -throw 
switch. When enable line 'B' is low, it 
switches 50 baud pulses to the UART 
'input clock' port, and 45 baud pulses 
to the 'output clock' port (this occurs 
during KBD TX only). When the B (not 
B) line is low, 45 bauds go to the input 
and 50 to the output. Since B is formed 
by inverting B, they cannot be low at 
the same time. In the case of IC3 A and 
B, which are three -input gates, the logic 
circuitry ensures that pulses can only 
appear on one input at the same time, 
the others being held low. 

The gate enable signals are formed in 
IC1 and IC3 B. Earthing TXTD or 
TXKB starts the process. If both are 
earthed together, TXTD (tape transmit) 
takes precedence. If neither are earthed, 
A is generated, enabling the receiving 
converter (A is low). When A goes high 
it becomes the transmitter keying sig- 
nal, on the grounds that if the system 
isn't receiving, it must be transmitting. 
TXTD and TXTB are heavily bypassed, 
and should be run to the switches in 
shielded cable to prevent RF getting in- 
to the system. The signal lines KB and 
TD are de -bounced, since the signals are 
generated by mechanical contacts. The 
RX CONV signal line needs no de - 
bouncing since the signal is generated 
electronically. 

240V AC 
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OSI (OHIO) 
COMPUTERS 

SUPERBOARD 11 4K $360, 8K $425 
CHALLENGER IP 4K 5449, 8K $514 
Expansion Boards, Expansion Kits, Power Supplies & Kits. 

PET 
Sound Interfaces - $29, Educational Programmes, Dust 
Covers. 

TRS-80 
Library 100 - 572, Business Programmes, Trendcom 
Primers - 5443, Interlaces: Pet, Apple II, Sorcerer, 
TRS-80. etc. 

Video Recorders, Video Portapacks. Video 
UMatic 6 Upen Reel, Recorders 8 Tapes. 
Games: Machine Language 41( 

G.1. Chess $19.95 
Games: Basic Language 8K 
G.2. Backgammon $15.95 
G.3. Super Doodler $7.95 
G.4. Blackjack 59.95 
Games: Basic Language 4K 
G.5. Ten Tank Blitz 59.95 
G.6. Star Fighter $7.95 
G.7. Seawollte $7.95 
G.B. Tank for Two $7.95 
G.9. Fighter Pilot $7.95 
G.10. Killerbot $7.95 
G.11. Barrier Bah $7.95 
G.12. Battle Fleet $7.95 
G.13. Slash Ball $7.95 
G.14. Break Thru. $7.95 
G.15. Bomber $7.95 
6.16 -Awari 57.95 
G.17. Robotank $7.95 
G.18. Lunar Lander 56.95 
G.19. Tankkanna $6.95 
G.20. Gobbler $6.95 
G.21. Bowling $5.95 
G.22. Teen Age Driver 56.95 
6.23. Battle around $6.95 
Education: Basic Language 41( 

E.1. Math Practice $6.95 
6.2. Master Mind/Gieep $6.95 
E.3. Master Mind II $6.95 
6.4. Concentration $6.95 
E.5. Biorhythm $5.95 
Utility Basic Language 4K 
U.1. Line Renumberer $6.95 
U.2. Variable Table Maker $6.95 
U.3. Search $6.95 
U.4. Branch Finder $5.00 
U.S. Super Utilities Pack 519.95 
U.7. Poker Routine Maker 55.95 
U.8. Cursor Control 55.95 
U.9. Flashboard - Merry Xmas $5.95 
Utility: Machine Language 4K 
U.6. Auto Loader $7.95 
Utility: Basic Language 6K 
U.10. Dissassembler $7.95 
Instructions: 
1.1. Graphics Instructions $4.95 
1.2. How to read a line of microsoft $1.95 
1.3. 600 Baud Printer Interlace 51.95 
1.4. Joy Stick Instructions $3.95 
1.5. RS - 232 Conversion $4.95 
1.6. OSI ROM Basic $9.95 
1.7. How to Write Professional Programs $1.95 
1.8. Dissassembled ROM Listing $9.95 
1.9. Tokens 8 Basic Storage $2.95 
W.P. 6502 - Word Processor 599 
Also Business Programs $14.95 

Monitor/T.V.'s Switchable 
from 5129 

MAIL ORDER: 
LOOKY VIDEO, 
PO Box 347, 
Richmond, Vic, 3121. 
Allow postage, 
eg OSI Software 
1 or 2 51; 
3-5 $1.50, 
6-10 $2; 

$econtl heel 

lecordets= cheap. 

vide ̀ taGes ames 
able . 

pro9tamm 

`OtO 

P\c61s 10 or more $2.50. OO ePosl9 
0y09 e0 

se Qroe 

NECIOS 
Last chance for this reliable 
hardware and software at 

considerable savings. 

HARDWARE 
1 only 64K SOL QUAD DRIVE HELIOS 

$7,700 
1 only 48K SOL DUAL DRIVE HELIOS 

(12" MONITOR) 

$5,700 
1 only SOL DUAL DRIVE HELIOS 

$5,500 
1 only OK SOL (can be supplied with 

memory if required) 

$1,895 
1 only each FORMATTER AND 
CONTROLLER BOARDS FOR 

HELIOS 

$300 pair 
Above systems include PTDOS, Extended 
Disk Basic, Assembler, line and screen 
Editors, Simulator and NEW WARRANTY. 
We also supply spares and service on SOL 

and HELIOS. 

SOFTWARE 
2 only ALS-8 Rom sets $60 
1 only PTDOS FORTRAN $60 
1 only MAIL MASTER $200 
4 only WORD WIZARDS $150 
1 only ACCOUNTING PACKAGE 
(includes A/R, NP, G/L) $300 
CP/M Rel. 1.4 $125 
CBASIC II $100 

EPROM SERVICE 
2708's and 2716's burnt and erased, 
write for details. 

S100 BOARDS BOUGHT & SOLD 
Ask us for a quote on your unwanted 
boards, or send us a list of your 
needs. 

All prices plus 15 percent sales tax if 
applicable. 

DIGITAL CONTROL & 
DATA SYSTEMS 

PO Box 13, Clayfield, Brisbane 4011 
Telephone (07) 262-2615 

COMPUTER 

SERVICE 

Professional 
Service on all 
digital based 
equipment 

Including 
MICROCOMPUTERS 
MINICOMPUTERS 
VIDEO DISPLAY UNITS 
CHARACTER PRINTERS 
LINE PRINTERS 

PLOTTERS 

DISC DRIVES 

PRINTING TERMINALS 
ACOUSTIC COUPLERS 

Contact: 

NUCLEUS 

COMPUTER 

SYSTEMS 
1 Caloola Avenue 

Oakleigh, Victoria 3166 
Phone (03) 569-7245 
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Lab Notes 
An occasional series in which we discuss in- 
teresting circuit techniques, circuits we have . 

tried in our own laboratory but not developed 
as a project, practical notes on projects, mea- 
surement techniques for hobbyists etc. 

The LM3914 -a versatile 
LED bargraph driver chip 
This recently -released chip should prove popular with 

hobbyists and professionals alike. It has a wide variety of 

potential applications and is easy to use. 

THE LM3914 is a highly versatile IC 

designed to sense an analogue input 
voltage and drive a line of 10 LEDs to 
give a visual analogue display in either a 

'Dot' or 'Bar' format. 
Fígure 1 illustrates the appearance of 

the two alternative display modes when 
used to indicate 5 volts on a 10 volt 
scale. The unit acts as an inexpensive 
alternative to the conventional - 
indicating moving -coil meter. It does 
not suffer from 'sticking' problems, ís 

unaffected by vibration and can be used 
in any attitude. However, intermediate 
values are not indicated. 

The LM3914 can readily be used as 
the basis of a wide variety of 'indicator' 
and instrumentation projects in the 
home, the car, the workshop and mis- 
cellaneous audio and musical projects. 
One of the great attractions of the 
device is that it is very easy to under- 
stand and use. You don't need to be a 
BA or MSc to be able to fully com- 
prehend its operating principle and learn 

0 0 0 0 0 0 0 0 0 
r 1 

r T 

0 1 2 3 4 5 6 7 8 9 10V 

Figure 1. Above, 'dot' indication of 5V on a 

10V LED scale. Below, 'bar' indication of 5V. 

0 0 0 0 0 
r 
0 1 2 3 4 5 6 7 8 9 10V 

to adapt it to suit your own particular 
circuit requirement. Thís article explains 
the essential details of the device and 
shows several practical ways of using it 
in the next few pages. 

Basic principles 
Figure 2 shows the equivalent internal 
circuit of the LM3914 together with the 
connections for making it act as a 10 - 
LED voltmeter with a full-scale sensi- 
tivity of 1.2 volts. 

0 

The first point to note about the IC 

is that it contains a 10 -resistor potential 
divider, wired between pins 4 and 6. 
The IC also contains ten voltage com- 
parator circuits, each with its non - 
inverting (+) terminal taken to its own 
particular tap on the potential divider, 
but with all inverting (-) terminals of the 
comparators joined together and taken 
to the output of an input buffer am- 
plifier. This buffer amplifier gives an 
output that is, for all practical purposes, 
identical to the voltage applied to input 
terminal 5 of the IC. The output of each 
one of the ten voltage comparators is in- 
dividually available on one of the pins 
of the IC (pin 1 and pins 10 to 18) and 
is capable of 'sinking' a current of up to 
30 mA. 

The next point to notice is that the 
IC contains a built-in reference voltage 
source that provides a highly stable 
potential of 112 volts between pins 7 

02V MAXI SIGNAL 
INPUT 

204 ^ 
BUFFER 

DOT/BAR 
MODE 
SELECTOR 
LOGIC 

Ray Marston 

and 8. This source is of the 'floating' 
type, so that 1.2 volts is developed 
between pins 7 and 8 irrespective of 
whether pin 8 is tied to ground or held 
at some voltage above ground. In the 
diagram of Figure 2 we've shown pins 
7 and 8 externally connected to po- 
tential divider pins 6 and 4 respectively, 
so in this particular case 1.2 volts is de- 
veloped across the 10 -resistor potential 
divider network of the IC. 

The final point to notice about the 
IC is that it contains an internal logic 
network that can be externally pro- 
grammed to give either a 'dot' or a 'bar' 
display or action from the outputs of 
the ten voltage comparators. In the 'dot' 
mode, only one of the ten outputs is en- 
abled at any one time. In the 'bar' mode 
all outputs below and including the 
highest 'energised' output are enabled at 
any one time. 

At this point, let's put together the 

R1 
DETERMINES 

OV 
BRIGHTNESS 
OF LED) 

4 

R1 
1112 

RLO 

1110 1110 1110 1110 

4 
REFERENCE 
VOLTAGE 
SOURCE 
1.2V 

1110 1110 1110 1110 1110 1110 

V V 

RHI 
1M3914 

18 16 

LEOl't 

TO PIN 11 FOR 'DOT DISPLAY 
OR 

TO PIN 3 FOR' BAR' DISPLAY - LED 

Figure 2, Equivalent internal c'rcuit of the LM3914 dot/bar LED indicator. This is the linear 

indicator chip in a series of three - the '15 is a log type, the '16 a VU type. 

13 12 11 10 

.V. 
3 (3 TO 18V) 
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Now the business professional has an 
extra -ordinary pro able calculator 

from 'léxasáwnents. 

Powerful but simple 
The 11-59 gives you so much problem 
solving power it's almost like a hand- 
held computer. Yet it's extremely easy 
to use. 

Just plug in expertly 
designed programmes 
You can slip a pre -written programme 
module in your 11-59 calculator and 
instantly transform it into a sophisticated 
application computer. There's a tool kit 
of pre-programmed solutions to a wide 
variety of problems. TI's plug-in Solid 
State Software' libraries have been 
designed by professionals for use with 
your 1I-59. 

Containing up to 5,000 programme 
steps TO SOLVE BOTH ROUTINE 
AND COMPLEX PROBLEMS THESE 
LIBRARIES INCLUDE: - 
O Applied Statistics 

Business Decisions 
Securities Analysis 
Real Estate/Investment 
And many others. For instance 

Marine Navigation and Aviation are 
commercial programmes you can also 
use for your time away from the office. 

An aid throughout your 
business 
The problem solving capacity of the Tí- 
59 can be used right across your company. 
Sets of programmes for specialists in 
many areas are available in Speciality 
Pakettes and include: - 

Marketing Sales 
Production Planning 
Programming Aids 
OiVGas/Energy 
Statistical Testing 
Securities Analysis 

Programming is so 
simple 
You can use pre-desjgned programmes. 
write your own, or incorporate both. 
With the 11-59's advanced technology 
YOU CAN MODIFY AND EDIT YOUR 
PROGRAMMES AND STORE THEM 
ON MAGNETIC CARDS FOR RE- 
USE. 

You'll use the TI -59 
continuously in business 
decisions 
For instance the problem solving 
capacity of its 100 memories or 960 
programme steps is invaluable for 
Budgets, Statistical Analysis. Stock 
Options and Chain Calculations. And 
you can turn 11-59 into a printer - 
calculator which prints, lists and traces 
your programme with the PC -100C 
Printer/Plotter Accessory. 

And at $ 349.00 
11-59 costs so little 
while your optional PC -100C 
Printer/Plotter Accessory 
is just $285.* 

Examine TI -59's many 
remarkable features. 

YOU CAN USE IT'S 
PROBLEM SOLVING 
POWER NOW 

XIII avMi'x: 
(66)\4NTER 

GAMES 
LAKE 
rx,v uo 
14H( ) 

DISTRIBUTORS : N.S.W. A.J.F. Systems & Components, Email Limited (Metering Division), Silicon Valley, Dick Smith Electronics Vic. AJ.F. Systems & Components, Delta Scientific Product Distribution, Email Limited, Silicon Valley, Dick Smith Electronics. S.A. AJ.F. Systems & Components, Email Limited. Silicon Valley, Dick Smith Electronics. W.A. Esdailes of Cloisters, Silicon Valley, Dick Smith Electronics Old. Email Limited, Silicon Valley, Dick Smith Electronics Tas. J. Watch & Sons NZ. David Reid Data Products 
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Lab Notes 
basic information that we have already 
learned about the LM3914 and the cir- 
cuit of Figure 2, and see how the 
entire circuit functions. Let's assume 
that the logic is set for 'bar' mode 
operation. 

We already know that a reference of 
1.2 volts has been set up across the 10 - 
resistor divider, with the low (pin 4) end 
of the divider tied to ground (zero) 
volts. Consequently, 0.12 V is applied 
to the `+' input of the lowest voltage 
comparator, 0.24V to the next, 0.36 V 
to the next and so on. If we now apply 
a slowly rising voltage to input pin 5 of 
the IC, the following sequence of events 
takes place: 

When the input voltage is zero, the 
outputs of all ten voltage comparators 
are high and none of the external LEDs 
are turned on. As the input voltage is 
slowly increased it eventually reaches 
and then rises above the `reference' 0.12 
volts value of the first comparator, 
which then turns on (it's output con- 
ducts) and energises LED 1. As the in- 
put is further increased it eventually 
reaches the 0.24 V of the second com- 
parator, which then also turns on and 
energises LED 2. At this stage both 
LED 1 and LED 2 are on. As the input 
voltage is progressively increased, more 
and more comparators and LEDs are 
turned on until eventually, when the 
input rises to and then exceeds 1.2 
volts, the last comparator and LED 10 
turn on, at which stage all ten LEDs are 
illuminated. 

A similar kind of action is obtained 
when the LM3914 logic is set for 'dot' 
mode operation, except that only one 
LED turns on at any given time. At zero 
volts, none of the LEDs are on. At volt- 
ages above 1.2 (or whatever reference 
value is applied to the last comparator) 
only LED 10 is turned on. 

At this stage, then, you can see that 
the LM3914 is a reasonably easy device 
to understand. Let's move on and look 
at some of the finer details of its 
operation. 

A closer look 
There is one, component in Figure 2 

that we have not yet mentioned and 
that is Rl. This resistor is wired be- 
tween the pin 7 and pin 8 output 
terminals of the reference voltage source 
and determines or `programmes' the ON 
currents of the LEDs. The current of 
each LED in fact approximates ten 
times the output current of the 
reference voltage source. The reference 

ov 

Figure 3. Dot mode voltmeter. Rx may be 

switched to provide fsd reading from 1.2V 
to 1000V dc. 

can supply up to 3 mA of current, so 
the LEDs can be programmed to pass 
currents up to 30 mA. 

Remembering that the reference 
develops 1.2 V, you can see that if a 
total resistance of 1 k2 is placed across 
the pin 7 - pin 8 terminals the refer- 
ence will pass 1 mA and each LED will 
pass 10 mA in the ON mode. In Figure 
2 the total resistance across the refer- 
ence terminals is equal to the 1k2 of Rl 
shunted by the 10k of the IC's internal 
potential divider, so the reference 
actually passes about 1.1 mA and the 
LEDs conduct 11 mA. If R1 were re- 
moved from the circuit the LEDs would 
still pass 1.2mA due to the resistance 
loading of the internal potential divider 
on pins 7 and 8. 

You'll notice from the above descrip- 
tion that the IC can pass total currents 
up to 300 mA when it is used in the 
'bar' mode with all ten LEDs on. The 
IC has a maximum power rating of only 
660 mW, so there is a danger of ex- 
ceeding this rating when the IC is used 
in the 'bar' mode. We'll return to this 
point later. 

The IC can be powered from a dc 
supply in the range 3 to 25 volts. The 
LEDs can use the same supply as the IC 
or can be independently powered from 
supplies with voltages up to a maximum 
of 25 V. The voltage across the internal 
potential divider can have any value up 
to 25 volts maximum. 

The internal reference amplifier 
produces a basic nominal output of 
1.28 volts (limits are 1.2 V to 1.32 V), 
but can be externally 'programmed' to 
produce effective reference values up to 
12 V (we'll show how later). 

The input buffer of the IC has in- 
tegral overload protection and can 
withstand inputs of up to plus or minus 
35 V without damage. 

The IC can be made to give either a 

'dot' display by wiring pin 9 to pin 11, 
or a 'bar' display by wiring pin 9 to 
positive -supply pin 3. 

Practical ciruits: 
Simple dot mode voltmeters 
The basic circuit of Figure 2 acts as a 
voltmeter that reads full-scale at an in- 
put of 1.2 volts. The range of the circuit 
can be changed in a variety of ways. The 
sensitivity can be increased, for ex- 
ample, by either interposing a dc 
amplifier between the input signal and 
pin 5 of the IC, or by reducing the 
reference voltage that is applied to the 
pin 4 - pin 6 terminals of the IC: in 
this latter case the IC will operate quite 
well with a reference voltage down to a 

couple of hundred millivolts. 
The easiest and best way to reduce 

the sensitivity of the meter is to use the 
connections shown in Figure 3. Here, 
the basic circuit is that of a 1.2 V meter, 
but the input signal is applied to the IC 
via a potential divider formed by Rx 
and Rl. Thus, the circuit can be made 
to read 12 volts full scale by giving Rx 
a value of 90k, so that Rx-R1 act as a 
10:1 divider. This circuit can be used to 
read full scale voltages from 1.2 V up to 
about 1000 V. 

Figure 4. An alternative 
dot mode voltmeter. 

An alternative connection is shown 
in Figure 4. In this case the input volt- 
age is applied directly to pin 5 of the 
IC, but the reference voltage on the 
internal divider is made variable from 
1.2 V to 10 V via RV1. You'll re- 
member that the `reference voltage' 
develops 1.2 V between pins 7 and 8, 
but this voltage is fully floating. By 
wiring RV1 between pin 8 and ground 
we can ensure that the output current 
of the reference flows to ground via 
RV1, thus providing a voltage that 
raises the pin 8 (and also pin 7) value 
considerably above zero volts. This in- 
creased voltage is applied to the top 

1.2V to 10V fsd 
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- Lab Notes, from page 63. 

(pin 6) end of thé internal potential 
divider, which has its low end (pin 4) 
grounded and determines the full scale 
sensitivity of the circuit. This circuit has 
a useful voltage range of only 1.2 to 10 
volts. The IC supply voltage must be 
greater than the required full scale 
voltage. 

9y 

Figure 5. Expanded scale dot mode volt- 
meter for the 10 - 15 V range. 

Figure 5 shows how the LM3914 can 
be used as an expanded scale voltmeter 
that reads (say) 10 V at minimum scale 
but 15 V at full scale. The secret of this 
circuit is that both the top and bottom 
ends of the internal potential divider 
(pins 6 and 4) of the IC are externally 
available, so the top and bottom limits 
of the scale can be individually set. In 
the diagram the top of the divider is fed 
from the 1.2 V reference, but the 
bottom is fed from the slider of RV2. 
The external input signal is applied to 
the IC via the Rx-RV1 potential divider. 
Thus, if 1.2V is set to the top of the 
divider and 0.8 V is set to the bottom 
and the input divider has a ratio of 
20:1, the circuit will read 24 V at full 
scale and 16 V at minimum scale. 

Bar mode operation 
The three basic voltmeter circuits of 
Figures 3 to 5 can be used with the 
IC connected in either the 'dot' or the 
'bar' mode. When using the bar mode, 
however, it must be remembered that 
the power rating of the IC can easily be 
exceeded when all ten LEDs are on if 
an excessive voltage is allowed to 
develop across the output terminals of 
the IC. LEDs normally 'drop' about 2 

volts when they are conducting, so one 
way around this problem is to power 
the LEDs from their own low -voltage 
(3 to 5 V) supply, as shown in Figure 6. 

An alternative solution is to power 
the IC and the LEDs from the same 
source but to wire a current -limiting 
resistor in series with each LED, as 
shown in Figure 7, so that the output 

Figure 6. Bar display voltmeter with sep- 

arate supply for the LEDs. Rx may be 

switched to provide various fsd ranges 
as per figure 3. 

terminals of the IC saturate when the 
LEDs are on. 

20 -LED voltmeters 
Figure 8 shows how two LM3914s can 
be interconnected to make a 20 -LED 
dot -mode voltmeter. Here, the input 
terminals of the two ICs are wired in 
parallel, but 1C1 is configured so that it 
reads O to 1.2 volts and IC2 is con- 
figured so that it reads 1.2 volts to 2.4 
volts. In the latter case, the low end of 
the IC2 internal potential divider is 

coupled to the 1.2 V reference of IC1 
and the top of the divider is taken to 

o ID 
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ov 

Figure 7. Bar display voltmeter with common 
LED supply. 

the 'top' of the 1.2 V reference of 1C2, 
which is raised 1.2 V above that of IC1. 

The circuit of Figure 8 is wired for 
'dot' mode operation. In this case pin 9 
of ICI is wired to pin 1 of IC2 and pin 
9 of IC2 is wired to pin 11 of 1C2. Note 
that a 22k resistor is wired in parallel 
with LED 9 of IC1 in this mode. 

Figure 9 shows the connections for 
making a 20 -LED 'bar' mode voltmeter. 
The connections are similar to those of 
Figure 8, except that pin 9 is taken to 
pin 3 on each IC, and a 470 ohm 
current limiting resistor is wired in 
series with each LED to reduce the 
power dissipation of the ICs. 
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Figure 8. Dot mode voltmeter with 20 LEDs. Full scale Is 2.4 V when Rx is zero. 
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ROD IRVING « M 

E 300W AMP KIT 
ETI 466 

. . $67.50 
E 
C 
T 
R 
O 
N 

(including Heatsink bracket but not Heatsink) 
Transformer to suit PF4363, $3150 

(available in mid March) 

ETI 466 board $7.90 
NJ 15003 $5.10 each 
NJ 15004 $5.10 each 

OS% 
R 

COMPUTER PRODUCTS 
by central data 
, } r Mw . 

íV.w n/ 

. 
4 

11 

16K DYNAMIC RAM BOARD 
Fully expandable to 64K, assembled, tested & guaranteed, 
S-100 compatible, $336.00 
16K S-100 STATIC RAM BOARD 
As a kit $269, assembled & tested $299. 

ASSEMBLED PRODUCTS 
Motherboard $427.80. S-100 board $161.00. 16K dynamic RAM 
board $336.00. 32K dynamic RAM board $426.00. 48K dynamic 
RAM board $516.00. 64K dynamic RAM board $606.00. Floppy disk 
system, single drive $1,247.80. Additional disk drive $641.70. 
Central Data ASCII keyboard $223.00. Assembled main frame 
complete with power supply $410.00. 
COMPLETE KITS 
Motherboard kit $285.00. S-100 board kit $139.00. Main frame and 
power supply kit $410.00. 
SOFTWARE 
Startrek game $55.20. Editor/Assembler $34.50. 8K BASIC $34.50. 
12K BASIC $52.00. Debugger $34.50. Assembly language pack 
$52.00. 

COMPONENTS 
IC13 and IC17 supervisor programs $31.00 ea. 1049 character 
generator $31.00 CDXTAL crystal $20.70. 2650 PCB $45.00. S-100 

CENTRAL DATA COMPUTER SYSTEM 
Fully expandable, built and tested or kit form options, S-100 bus 
system, full software range. 

PCB $35.60. S-100 cables $32.20. DOS system disk $43.00. Disk 
controller board $232.00. 
MANUALS AND INFORMATION 
2850 computer system manual $14.00. Designing with 
Microcomputers $14.00. DOS manual set $69.00. 12K BASIC 
manual $25.50. Debugger manual $16.10.8K BASIC manual $20.70. 

Bankcard 
Mall Orders 

_. Welcome 
All prices include sales 
tax. Tax exempt sales 
available. Add sufficient 
P&P and Insurance for 
mail order, eg kits and 
complete boards $3.50 
P&P, Insurance $2. 

Please debit my Bankcard. 
I Bankcard No. 

Expiry Date 

Name 
I Signature L 

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070 
Open: Mon-Thur 8am to 6.30pm. Fri 8am to 8.30pm. Sat 8.30am to 12.30pm. 
Mail Orders: PO Box 135, Northcote, Vic. 3070. Minimum $1.00 P&P. 
Send 30c stamp for free condensed catalogue. M 
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ROD IR 
COMPONENTS 

2114 RAMS $5.90 
2708 EPROM 9.50 
741's 10 up 2.50 
555's 10 up 2.90 
BD139 10 up 4.50 
BD140 10 up 4.50 
SC141 D 10 up 10.10 
SC151 D 10 up 21.10 
RED LEDS 10 up 1.40 
RED LEDS 100 up 11.00 
YELLOW LEDS 10 up 2.90 
8 PIN I/C SKTS 10 up 2.00 
BC547 10 up 1.00 
BC548 0.15 ea. 
BC549 0.19 ea. 
MJ802 3.60 
6,800/50V CAPS (LUG) 4.50 
5,600/40V CAPS (PCB) _ 1.90 

10 TURN POTS 
1/4" SHAFT. VALUES: 100, 500, 1 K, 2K, 
5K, 10K, 20K, 50K, 1M. 

Inc. tax $6.25 ea. 

KITS & CIRCUIT BOARDS r R , 

; 

"` r, % 
(Kits of parts including 
Quality fibreglass 
boards) 

ETI SERIES 4000 AMP 
Complete Kit $179.00 
Quality front panel to suit above...$8.99 
ETI 470 kit of parts 19.90 
ETI 480 kit of parts 100w (incl. 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 5851 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) 
Ell 574 disco strobe 2.80 
ETI 549A metal detector 2.75 
DREAM circuit board 9.90 

VING 
NEW PRODUCTS 

. 6 

HEX KEY PAD 

$19.90 

MAXELL UDC 90 TAPES, 

3 for $9.00 
Shop customers only (No mall order). 

1L' ME -501 uu, .rnnm Soar Model 
510A 

4 digit 
LARGE 
LCD 
DISPLAY 
Send for 
specs. 

$77.50 
Add $3 P&P 
and certified 
mall. 

Project Boards (Fibreglass) 
ET 043 1.40 
ETI 044...., ,1.30 
ET 047 1.50 
ETI 061 1.40 
ET 062 1.80 
ET 063 1.70 
ET 064 1.70 
ET 065 1.70 
ET 067 1.80 
ET 068 1.40 
ETI 071 1.40 

EEli T 0B1 1 50 
ET 083 1.80 
ET 084 1.70 
ET 085 1.30 
ET 130 1 90 
ET 134 1.90 
ET 135 1.90 
ET 136 1.80 
ET 137A 2 90 
ET 1378 2.90 
ETI 139 .1.90 
ET 245 1.60 
ET 417 .1.80 
ET 445 1.50 
ET 446 ' 1.90 
ET 449 1.50 
ET 450A 1.90 

ET 
ETI 
ET 

ET 
ET 

ET 
ET 

ETI 
ET 

ETI 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ET 
ETI 
ET 
ET 

EA 78;06 ...2.90 
EA 78TM8...2.00 

4508... 1.90 
480 2.40 
480PS 2.40 
481M 2.00 
481 PS 3.50 
483 2.20 
484 3.90 
485 2.90 
486 2 90 
489A 2.50 
499 1.90 
528 2.20 
541 2.20 
547 2.20 
581 2.20 
583 2.20 
585R 1.60 
585T. .1.40 
586 2.30 
603 2.50 
604 1.60 
635 2.90 
638A. .3.90 
708 1.90 
713 3.90 
714 1.90 

EA 78N6 3 20 
EA 78NG4.,,.2.50 
EA 78UT4 .... 3.90 
EA 78T3 4 20 
EA 78C5 3.90 
ET 470 52.90 
ET 741 59.90 
ET 472 52.90 
ET 576 54.90 
ET 574 52.80 
ET 473 54.50 
ET 573 52.90 
ET 577 52.90 
ET 1118 52.30 
ET 15052 60 ETI 
260 51.90 
ET 261 $1.90 
ET 262 51.80 
ET 263 52.20 
ET 606 52.90 
79se3 53.90 
Dream 680059.90 
79sf10 51.90 
79m09 52.60 
79p99 52.90 
79ps11 52 90 
791111 52.75 
79PC12 52.20 
79E812 52.90 

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 

INTERSIL ICL7106 
LCD EVALUATION KIT $32.50 
INTERSIL LCD 31/2 DIGIT 
PANEL METER KITS 
Build a working DPM In 1fe 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- 
/ects are available. 
ET 041 continuity tester 3.65 
ET 043 heads and tails 3.15 
ET 044 2 tone door bell 3.90 
ET 046 500 second timer 3.45 
ET 047 simple morse, less key 3.05 
ET 048 buzz board 3.45 
ET 480 100w amp 17.45 
ET 063 electronic bongo 4.20 
ET 065 siren -less speaker 4.20 
ET 066 temp. alarm 3.65 
ET 068 LED dice 4.90 

ET 084 car alarm 9.45 
ET 470 60w amplifier 19.45 
ET 480 50w amplifier 14.70 

(amplifier kits do not Include heatsink) 

Kits are complete with prime spec components and Include 
assembly Instructions, wire, solder, etc. All kit prices In- 
clude sales tax, exempt prices on application. 

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 $88.00 
16 of prime spec 4116 IC's $160.00 
32 of prime spec 4116 IC's $299.00 

STATIC RAM KIT 16K S-100 
Kit form $269.00 
Ass & tested $299.00 

ALL FRONT PANELS (from July 1979 
onwards) FOR ETI & EA PROJECTS 

AVAILABLE IN SCOTCHCAL. PHONE FOR 
DETAILS. 

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070 
Open: Mon-Thur 8am to 6.30pm. Fri 8am to 8.30pm. Sat 8.30am to 12.30pm. 
Mail Orders: PO Box 135, Northcote, Vic. 3070. Minimum $1.00 P&P. 
Send 30c stamp for free condensed catalogue. 
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TOGGLE SWITCHES 

875 series 

Single pole / Double pole. 
Current rating - up to 15 amps. 
Voltage 250V AC. 
Temp rating - up to 105°C. 
Terminals - 6.3 mm tabs, screw or 

solder tail. 
Many different levers 

available. 

82 SERIES - ROCKER 

Single pole / double pole. 
Current - up to 16 amps. 
Temp rate - up to 105°C. 
Voltage - 250V AC. 
Terminals - 6.3 mm 
tabs, screw or 
solder tail. 

82 SERIES 
THE VERSATILE 
ROCKER 
SWITCH 

ISOSTAT 

There are:- 
-4 types of block having 2,4,6 or 8 poles (B.B.M -4 different mechanical functions are available: 

momentary, push/push, interlocking 
and release (only available for block 
contact and blocks with 2 or 4 poles). 

80 SERIES - PUSH BUTTON 
SWITCH 

Specifications 
Current - up to 16 amp. 
Voltage - 250V AC. IMO 
Temp rating - up to 85°C. 
Contact resistance - <5 millotoms. 
Terminals - 6:3 mm tabs. 

Features 
Snap mounting.. 
High current performance. 
Self-cleaning switching action. 
Push/push or momentary action. 
Buttons can be hot -stamped. 

D6 - THE KEY SWITCH 

The D6 is a single pole, single 
throw normally open key switch 

specially designed for 
electronic control. 

Features 
High temp rating. 
Self clean contacts. 
Strapped terminals. 
Snap in. 
Contact resistance 
<100mfl 

For the full list 
of features and 
applications of 

the D6 - call 
us today. 

Swann Electronics International, Cnr. Forster & Hardner Roads, Mt. Waverly, Vic., 3149. 
P.O. Box 350, Phone (03) 544 3033. 

219 Blaxland Road, Ryde, N.S.W., 2112, P.O. Box 184, Phone (02) 807 1944. 
5 King William Street, Kent Town, S.A., 5067, Phone (08) 42 6664. 
Takapuna, Auckland, New Zealand. Also U.K. and Singapore. 



Ideas for 
Experimenters 
Simple voltage reference 
This circuit, from R. Gibson of Shortland 
NSW, uses a 741 op -amp and a zener 
diode to produce a stable reference 
voltage, which can be used in regulated 
power supplies or for calibration 
applications. 

An unusual feature of this circuit is 
that the zener voltage is used by the op - 
amp to define a constant current in the 
zener and thus stabilise it's own voltage. 
To keep the temperature coefficient of 
the output low, an EM401 is connected 
in series with the 6.2 V zener. At 5 mA 
the BZX79C6V2 has a temperature co- 
efficient of +2.3 mV/°C while the EM401 
has a temperature coefficient of 
-2.2 mV/°C approx. The two cancel 
each other giving a low temperature 
stable output. The output voltage, Eo2, 
is determined by the values of R2 and 

R3 while the zener current is set by Rl. 
R4 is included to equalise the impedance 
at the imputs of the 741 and thus 
minimize the effect of input off -set 
current drift. The component values 
shown give Eol = 6.8 V, Eo2 = 9 V, 
zener current = 5 mA. 

The maximum current drawn from 
Eo2 should be no more than 2 mA. If 
a slight variation of the output with 
temperature can be tolerated, then R4 
and D1 can be omitted and R1 and R3 
changed to 560 ohm and 3070 ohm, 
respectively. 

For different output voltages and 
zener currents, the component values 
are given by:- 
Eo2 = Eol (R2 + R3)/R2 
R1 = (Eo2 - Eol). Izener 
R4 = R2. R3/(R2 + R3), approx. 

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. 
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Nicad charger 

Warbling alarm 
A warbling alarm has a certain attract- 
iveness compared to the usual nerve- 
wracking attention getters. This circuit, 
rescued from deep within our files, is 
quite simple and may be activated in 
a number of ways. Centred on a 555 
timer IC, the alarm works as follows: 
the CONTROL pin activates the 
oscillator when it is taken high (to the 
supply rail). Capacitor C2 will charge 
up via R1, R2 and Dl. When the voltage 
across C2 reaches 2/3 of the supply 
voltage (i.e: 6 V), pin 7 of the 555 goes 
low (to zero volts). This reverse biases 
D1 and C2 is effectively taken out of 
circuit. The 555 then operates as an 
astable oscillator, the frequency being 
determined principally by R2 and Cl. 
Meanwhile, C2 will discharge via RV1 

Quite a number of portable appliances voltage divider on their bases. The out - 
f 
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until the voltage across it is low enough 
that D1 again becomes forward biased. 
The whole cycle then repeats. The 
charging cycle of C2 causes a frequency 
variation in the oscillation of the 555, 
giving the warbling sound. Output is 

via pin 3 of the 555 and either a 16 ohm 
or higher impedance speaker is 
recommended. 

The alarm is controlled via pin 4 of 
the 555. When held low (connected to 
zero volts) the circuit is inactive. Con- 
necting this pin to the positive supply 
rail will activate the oscillator after a 
short delay. Either logic circuitry or a 

simple switch may be used. 
Diode D1 may be any silicon switch- 

ing diode (1N4148, 1N914, 1N916 etc) 
and C2 may be either a standard electro- 
lytic type or a tantalum capacitor. 

RV2 
500R 

VOLUME 

use battery supplies for which NiCad put normally comes directlyfrom the 
batteries are ideally suited. This circuit, vehicle's battery supply until the voltage 
from Ron Smith of Rockhampton QLD, falls and the relay drops out. The values 
charges two sets of 6 V NiCads from a shown provide about 100 mA charge 
12 V source. This allows a 12 V NiCad which is suitable for NiCads of 1 AH 
battery supply to be charged from the capacity or larger. The charge rate may 
12 V supply in a car or boat, and used be varied by changing the value of 
as an emergency power source. It would R2 and R3. 
be useful for charging NiCad batteries Ql, Q2 MJ2955 
used in handheld transceivers. D1 - D6 1N4004 

The circuit splits the NiCads into two R1 330R, 1 W 

6.25 V groups and charges from two R2, R3 15R, W 

current regulators with a common RLA1 12 V relay, DPDT 
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4c ELECTROS 
(UPRIGHT) 

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 potentiometers 
rotary carbon 
500 Ohm. 1K, 5E. 

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

Quality Large red LEDS well ['Bused LEDS wide viewing angle. 
15c each, 51.40 per 10. 5110/K. $12 a 100 Quality MOUNTING CLIPS 3c ea. ea. 

02.70/100 15c each 

Best value 
No brag 
Just fact 

TRIMPOTS 14c values: 100, 500 Ohm, 
1K, 2K, SK, 10K. 50K. 100K, 

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

Trade/govt./S.T. exempt: welcome. 
Send for special lists (e.g. $29 a too TRADE 
pots and 599 a 1000 LEDs plus tax it ENTRANCE applicable. Small Quantities also. 

METAL CAN TRANSISTOR 

13c BC 107 BC 108 BC 109 
13c 

10 for 51.20 100 for 511 

Epoxy BC178. BC109 same price 

Iltt- 
1 Amp. DIODES 

50V 1N4001 - 6c 
100V 1N4002 - 7c 
400V 1N4004 - 8c 

1000V 1N4007 - 11c 
10% off 100 SAME 

$31/2 a 100 
SIGNAL DIODE IN4148 

$29 a 1000 4c each 

(per 100 prices in brackets) 
Cap. 16V 25V 

0.47uF 
1, 2.2, 3.3, 4.7. 10uF 

22uF 
33uF 
47uF 

t00uF 
220uF 
470uF 

1000uF 

4c(531h) 
Sc(S3Vr) 
6c(S33/4 ) 

8c(04) 
9c(S5) 

10c(56) 
12c(5E) 
16c($12) 
22c(518) 

50V 

5c(S344) 6c(54) 
6c(533/4) 7c(54) 
7c(54) 8c(55) 
9c(S5) 10c(56) 

10c(56) 11c(57) 
12c(S7) 14c($11) 
16c(510) 35c(S17) 
22c(016) 45c($30) 
30c(S25) 75c(S50) 

4c POLYESTER 
FILM CAPS 

E12 10% 100V 

001 - 4c 
0012 - 5c 

.0015 - 5c 

.0018 - Sc 
0022 - 5c 

.0027 - 5c 

.0033 - 5c 
0039 - Sc 
0047 - Sc 
0056 Sc 
.0068 Sc 
0082 - 5c 

.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 - 180 

.039 - 7c .39 - 19c 

.047 - 7c .47 - 20c 

.056 - 8c 

.065 - 8c All values 

.082 - 9c in uF 
104E on 100 same uF 

SCRs C106Y1 
40c 

C122E 
$1.20 

SCRs: 
O.8A 
0.8A 
4A 
4A 
8A 
8A 

30V C103Y - 35 
200V C103B - 60 

30V C106Y1 - 40 
400V C106D1 - 75 
400V C122D - 51.05 
500V C122E - 51.20 

5yá E12.2.2 Ohm to 4M7 

11112 
11/2 c each Vaw or 

11/2c NEW TOP QUALITY 
90c a 100 same Ohms 

each FILM 2c each Viw or 
RESISTORS PERFECTS ONLY $1,40 a 100 same Ohms 

CONSISTANTLY 
DIGGERMAN ELECTRONICS LOW PRICES 

TRIACS: 

EA 400V SC141D 
10A 400V SC146D 

DIAC ST2 
Chart to identity leads 
Plus trigger info. 

- S1.30 - 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 goods top 
quality and new. No minimum order. One P/P charge of 45c regardless 
of quantity Advert current 3 months for late readers 

P.O. BOX 33, CORAMBA, N.S.W. 2466 
CONSISTANTLY 
BETTER SERVICE 

NEW INSTRUMENTS from Christie Rand Pty. Ltd. 
The SABTRONICS Type 8610 A Fre- 
quency Counter, gives you a first class, 
high stability instrument at the hobbyists 
price, for an 8 digit counter. Frequency 
Range guaranteed 10 Hz to 600 MHz (typ- 
ically 5 Hz to 750 MHz) with a good sen- 
sitivity which holds over the whole range. 
Measurement accuracy of 1ppm plus 1 

digit or 0.0001 percent. Ageing Rate: 
plus/minus 5ppm/yr. Gate Times, 0.1, 1, 
10 secs. Battery Operated (not with unit). 
Size only8"x6.5"x3". Weight 0.54kg (less 
battery) 

ONLY S289 Inc) S.T. 
KIT S250 lncl S.T. 

;,3.,,b 1e we. ti - 
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SCOPEX from England offer - a new 
lightweight dual trace, D.C. to 10 MHz 
oscilloscope with a 3 percent accuracy 
for the amplifiers and timebase. The 
Scopex 4D -10B is sold by Christie Rand 
Pty Ltd. Other features are: Y Amplifiers 
10mV/em to 50Vicm Tlmebase speeds 
100ms/cm to 1us/cm Times 5 magnifier. 
Alternative channel & Chop Trigger 
Normal/TV field (TV line on Normal). AC 
switch for Amp to 3Hz. Z Modulation. 

ONLY 5550 
Plus 15 percent S.T. 

A NEW 0.1 PERCENT DIGITAL MUL- 
TIMETER BY SABTRONICS, U.S.A. is 
now available in KIT form. The price is 
lower than other comparable DMMs on 
the market The SABTRONICS model 
2010A is obtainable from Christie Rand 
Pty Ud. The specification of this 3Yz Digit 
multimeter is:- D.0 and A.0 Volts 100uV 
to 1000V from 0.1 percent accuracy DC & 
0.5 percent A.C. D.0 and A.0 Current 
0.1uA to 10 Amp from 0.1 accuracy DC & 
O.5A.C. Resistance 100mn to 20Mn from 
0.1 percent accuracy. Diode Test 1mA, 
10uA, 0.1uA Temp Range OC - 55C. Dry 
cells not included. Size only 8"x6.5"x3". 

ONLY $159 Inc' S.T. KIT S142 Intl S.T. 

MONEY BACK GUARANTEE IF NOT SATISFIED 
NAME 

To compliment the dual trace oscillos- 
cope by SCOPEX the D.C. to 25 MHz 
4D-25 is now available. Again with all of 
the features listed in the 4D -10B Includ- 
ing an accuracy of 3 percent for Amps 
and Timebase. Timebase speed 200ns/ 
cm to 200ms/cm 

ONLY 5853 
Plus 15 percent Sales Tax. 

Switchable Probes for the above Attenu- 
ation x 1, x 10, and earth. 

ONLY S48 each. 
Plus 15 percent Sales Tax. 

lb 
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Please send me 

COMPANY if applicable Cheque enclosed for $ 

ADDRESS Or charge to my Bankcard, Expiry date 

POSTCODE PHONE Signature 
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CHRISTIE RAND PTY. LTD. 
PO Box 48, Epping, 2121. 
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Ideas for Experimenters 
4k7 

301J 

15V 

ID 

Simple software -controlled 
keyboard encoder 
This circuit, sent in by J. Hardy from 
Cheltenham in Victoria is suitable for 
encoding hexadecimal and can be 
adapted for baudot or even ASCII. The 
encoder is based on an inexpensive 
74150 16:1 line multiplexer which is 
connected to the MPU address lines and 
is controlled by a simple program which 
could reside in the microcomputer ROM 
or RAM. 

The MPU utilizes an internal 16 -bit 
data counter to address the multiplexer 
and is incremented if no response is 
received. The address is cycled through 
over and over until an interrupt is 

received from the keyboard. This 
indicates that a key has been pressed 
and that the address in the MPU data 
counter is the binary equivalent for that 
key (least significant bits). 

The interrupt service routine could 
transfer the four least significant bits 
of the data counter to the user program 
area and then loop back to collect the 
next keypressings. 

The encoder can also be adapted to 
longer codes by using more multi - 

3p3 POLYESTER 

NOTE: C3 & R7 HAVE BEEN 
REMOVED FROM ORIGINAL CIRCUIT 

VCC 

GND 

4.9V 

o 
OUTPUT 
TO RELAY 
LIGHT etc 

4 

9V 

Flip -Flop flasher 
This simple flip-flop circuit from Paul 
Taylor, of Eltham Vic, can be used to 
operate a relay or flash a lightbulb on 
and off at a rate that may be varied 
between three flashes per second to 
one flash every five seconds. The speed 
is altered by the 1M potentiometer. 
Component values are not critical and 
most general purpose NPN transistors 
will work. A relay with a coil resistance 
between 50 and 180 ohms should work 
well (delete 120 ohm resistor). 

CONNECT TO KEYS AND THROUGH TO VCC 

8 7 6 5 4 3 2 2322 21 2019 18 17 16 

12 

6 7 8 9 A B CDE 

74150 

B C D w 
15 14 13 11 ato 

AO Al A2 A3 

MPU 

INT 

plexers, 16 lines each and using more 
address lines to enable each multi- 
plexer one at a time (i.e. short form 
ASCII -6 bits can be encoded by four 
multiplexers, four lines address all 
multiplexers and the other two lines 
select only out of four multiplexers to 
be enabled). 

ETI 551 oscillator 
Ian Beagrie of Auckland has had a few 
problems with the oscillator in the 
ETI 551 Light Chaser. He found that 
it would only give an output with 
some `digital' help - touching part of 
the circuit with his finger! The circuit 
here proved somewhat more reliable, 
he found. 

ENABLE 
O 

WHEN USED IN LARGER 
SYSTEMS CONNECT TO 
DECODED ADDRESS LINES 

9 OTHERWISE SHOULD BE 

EARTHED 

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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Purchase your Bounty 
Hunter gold and metal 

detector from David Reid 
and join the great 

treasure hunt. 

We have a wide range of renowned 
Bounty Hunter metal detectors. Now 

you can get out and prospect for gold STRIKE IT BETTER THAN 
or treasure yourself. Our models range KALGOORLIE 

from the inexpensive, for those 
making a start, to professional Models available: 
models for those who really 88.7/126 $789 RB.5/12 $649 840,12 
want to hit biga dirt. RB.7/12 $720 RB.5/6 $631 840 P Y RB.7/6 $699 RB.5 $575 800 Call in today. RB.7 $646 OUTLAW DE.280....$452 TR.550.D $ 

HM. RB.7/126 $858 RAIDER/12 $523 BANDIT $ 

UonHCMU HM. RB.7/12 $788 RAIDER $445 TR.500 $ 
HM. 88.7/6 $769 RUSTLEWI2 $434 MAVERICK .......................HM. RB.7 $717 RUSTLER $354 BFO.PRO MAO $ t ''? RB.5/126 $719 

BOUNTY2 

..k HUN7Z 

DAVID REID 
ELECTRONICS PTY. LTD. 
127 York Street, Sydney. Box Q, 103 Sydney 2000. 

Telephone (02) 29-6601: 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. It also serves to bring new, 
special or hard to get components to 
the attention of the reader. If you are 
looking for a particular component or 
project from this month's issue - check 
with our advertisers if it is not mentioned 
here. Also, for a list of suppliers who 
stock the ETI projects published over 
the last few years, our "Kits for Projects" 
page may generally be found on the 
pages immediately preceeding the 
DREGS page (inside the back cover). 

Most of the well-kown kit and 
component suppliers we contacted 
indicated they would be stocking pc 
boards and components or complete 
kits for this month's projects. 

We promised price estimates for 
projects as of this issue, so here goes. 
The price ranges given here have been 
estimated from typical retail prices, but 
you can expect some variations - espec- 
ially with pre-packaged kits. 

ETI-561 Metal Detector 
(less hardware) $14 - $18 

(with hardware) $25 - $30 
ETI455 Speaker Protector 

stereo (with case) $30 - $35 
mono (less case) $15 - $20 

ETI-322 Over -rev Alarm 
(less case) $20 - $25 

'Zippy' boxes are widely popular for housing electronic projects. Dick Smith has recently changed 
the design of his popular range so that they now include slots aroundthe case walls, making it 
easier to insert and secure a pc board. Available in a range of sizes at all Dick Smith stores. 

ETI-264 Simple Siren $5 - $8 
The case we used with the Over -rev 

Alarm is a PacTec type number 
CM5-125, distributed by Associated 
Controls, Padstow NSW. 

A recent spate of enquiries about kits 
for the Series 4000 Stereo Amp prompts 
us, once again, to list those suppliers 
stocking complete kits (including cases, 
panels etc). In Sydney:- 

Electronic Agencies 
115 Parramatta Rd 
Concord. 

In Melbourne:- 

All Electronic Components 
118 Lonsdale St 
Melbourne. 

Rod Irving Electronics 
499 High St 
Northcote. 

Tasman Electronics 
12 Victoria St 
Coburg. 

nicrofriry 

Microprocessor Systems, 
Development, 

Sales & Servicing. 

SBC100 SINGLE BOARD COMPUTER 
* Fully self contained microprocessor system 
' Based on.the powerful Z-80 
* 1K RAM 
* Sockets for 8K or 16K PROM 
* Serial port - synchronous or asynchronous 
* Parallel input & output port 

RS232 and 20mA interfaces 
* Four channel counter/timer with vectored interrupt 

Software programmable baud rate 
* Power -on jump 
* S100 bus, plus many more features 

Also Available. 
Versafloppy Disc Controller 
Video Display Board 
CP/M Disc Operating System 
Monitor for SBC 100 

$173 kit 
$319 kit 

$230 built & tested 
$390 built & tested 
$125 built & tested 
$ 50 

Prices plus 15% sales tax where applicable and postage ($5 max). 

Send for more details on any product 
MICROTRIX PO Box 29 Essendon, 3040 or Lot 4 Bingley Ave, Hurstbridge, 3099. AH (03) 718 2581. 
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Excellent value at $260 kit, 
$325 assembled & lested. 

RS232 to 20mA CONVERTER 
Allows any two pieces of computer equipment with differing 
interface requirements to be connected together. Built in an 

attractive, hard wearing ABS plastic case, it has 3 DB25 connectors, 

one being a switchable RS232 printer output LEDs indicate 

data transfer information. Designed and built by MICROTRIX. Trade 

enquiries welcome. $135 built & tested. 
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ROBOTS: HOME COMPUTERS 

,80 J 

Z80 = TOTAL FLEXIBILITY ... S100 

EXPERIMENT WITH Z80 
ROBOTICS - CONTROLLERS 

Now is the time to start experimenting with ROBOTICS AND MICROPROCESSOR 
CONTROLLERS. The ETVDGZ80 is Ideally suited as it features: 

8 dedicated INPUT channels. 
16 dedicated OUTPUT channels. 
4 programmable TIME channels. 
On board 1K RAM (expandable to 2K). 
Provision for on board ROM (System Monitor). 
POWER ON JUMP facility. 
S100 Bus for system expansion. 

We have designed a low cost experimenter's kit which when connected to the DGZ80 
enables you to connect various Input stimulli such as switches, photocells, 
thermistors, microphones and produce various output functions into motors, 
relays, LEDS and loudspeakers. 
The control software Is provided in the MATTLOC monitor ROM and the manual 
enables you to program your DGZ80 to play music output answers onto LEDS, 
control relays, build a burglar alarm etc. With external S100 boards speech 
synthesis and recognition is already possible and we hope to produce a super low 
cost speech unit later this year. 

DGZ80 Robot Kit 
OGZ80 1K RAM, MATTLOC monitor, VO experimenters board with full 
manuals, $249.50 tax paid, $222.60 tax exempt. 

For owners of DGZ80 RoboVController option 
MATTLOC monitor, VO experimenters board with manuals, S89.50 tax 
paid, $79.40 tax exempt. 

.\11rá APPLIQD 
TQCHNOLOOY 

PTV. LTD. 
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Described in ETI starting November 1979 the DGZ80 is totally Australian designed 
and supported and represents a world scoop for ETI. Built around the powerful Z80 
chipset (CPU, P10, CTC) the DGZ80 Is a complete computer on one board and as 
such can be used as a freestanding controller or as part of a complete micrcomputer 
system. Articles soon to be published in ETI will describe a series of experiments 
using the DGZ80 as a roboVcontroller which will stimulate considerable Interest in 
this new technology. 

Z80 BUDGET HOME COMPUTER 
ON S100. 
Build your own Z80 based home computer using the ETVDGZ80 described ETI 
November 1979. Designed by David Griffiths, this is probably the most powerful 
S100Z80 project described In the world to date. Features include on board P10 (dual 
8 bit VO) CTC (4 channel programmable counter (timer), power on lump, software 
write protect option, provision for 2K ROM on board, 1K RAM for stack, scratchpad 
(expandable to 2K) top quality solder masked, plated through PCB and 
comprehensive owners manual. 

DGZ80: Kit S199.25 tax paid, $175.00 tax exempt. 
Assembled $240.00 tax paid, $215.00 tax exempt. 

OGOS Monitor ROM 2716: Optional but strongly recommended, $48.00. 

DG640 - S100 VDU 
Described In ETI March 1978 the DG640 features 16 lines of 64 characters, upper 
and lower case with graphics, crystal locked self-contained TV scan circuits, top 
quality plated through PCB sockets for all IC's and comprehensive owner's manual. 
DG640: Kit $139.50 tax paid, $125.70 tax exempt. 

Assembled $149.50 tax paid, $134.25 tax exempt. 

TCT 16K (2114) S100 RANI 
The TCT 16K is an Australian designed and supported static RAM card on the S100 
bus. Features include 4 independently addressable 4K blocks each with write protect 
and disable. In addition the board has bank select and phantom capability. Directly 
compatible with DG Z80, DG 640 the TCT 16K use a top quality plated through, 
solder masked PCB with comprehensive owners manual. Sockets Included for all 
IC's. 

TCT 16K: Kit less RAMS S1.80 tax paid, $95.00 tax exempt. 

PCB's WITH 
MANUALS 
DGZ80 CPU $45.00. 
DG640 VDU $35.00. 
TCT 16K RAM $45.00. 

SYSTEM SUPPORT 
COMPONENTS 
S100 Protoboard (flow soldered) $19.75 
S100 Sockets $7.95. 
S100 Motherboard $27.75. 
SECI Cassette Interface $24.50. 
KB05 Keyboard $89.50. 

STOP PRESS: See magazines for details of S100 TCT PCG (Programmable 
Character Generator plus Joystick for DG640), and also MICROWORLD - Z80 BASIC ON TAPE for the DGZ80. 

MAIL ORDERS TO: 
PO Box 311, Hornsby 2077. 

Please add $2.00 per order 
towards cost of post and packing. 

OFFICE/SHOWROOM: 
la Pattison Avenue, Waitara 2077. 
Hours: 9-5 Monday to Saturday. 
Telephone: 487-2711. 
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THE AMERICAN ORIGINAL 

ANADEX DP8000 80 COLUMN PRINTER. 

9 x 7 DOT MATRIX HEAD. 

84 LPM, BIDIRECTIONAL THRUPUT, TRACTOR 
FEED. 

ADJUSTABLE SPROCKET WIDTH, 1K BUFFER 
(EXTRA 2K OPTION) 

INTERNAL SELF TEST DIAGNOSTICS. 

USER PROGRAMMABLE CONTROLS FOR TOP OF 
FORM, SKIPOVER PERFORATION DISTANCE, 
VERTICAL TAB, 3 SWITCH SELECTABLE 
INTERFACES (INCL. SERIAL RS232) 

BACKED BY BELL & HOWELL'S SERVICE, 
WARRANTY AND SPARES SUPPORT 
THROUGHOUT AUSTRALIA AND SE -ASIA. 

EX STOCK DELIVERY AND REC. RETAIL ONE OFF 
$950.00 (excl. sales tax). 

151 BELL EHOWELL 
ELECTRONICS & INSTRUMENTATION DIVISION 

RING FOR OUR GENEROUS 
NEW DISCOUNTS 

FOR DEALERS AND OEM BUYERS! 

- 
Sydney 660 5366 Adelaide 46 5861 

Melbourne 61 2551 Perth 381 4999 

Brisbane 52 8633 Tasmania 34 2862 

PRICE BREAKTHROUGH 
A complete S100 BUS Dual Disk computer for :- $4950 * 

o e. 

1 

THIS IS IT! 

Complete 

The amazing NEW dual 
processor Versatile 4 with an 8085 
and Z80. 

The system with 630K of 
disk storage and 32K of RAM. 
Expandable to 96 Megabytes! 

Full business software, Word 
Processing, CPM, CBASIC, Burroughs polling capability and more 
also available. 

DEALER ENQUIRES WELCOME 

MICROPROCESSOR 
APPLICATIONS PTY. LTD. 
(03) 754 5108 

*unit quantity 
plus tax if applic 

small computers 
MASKELL'S HILL AD, SELBY, 3159 solving large problems 

ETI March 1980 - 75 



Our floppy disk storage system 
goes twice the distance 
for about half the price! 
That's right. The superb Micropolis MacroFloppy'. Disk Drive sub -system for 
S -100/Z-80/8080 bus packs a whopping 100% more capacity into a 5% inch floppy 
disk than anyone else. 

143K bytes, to be exact. For as little as $750!!! 

Here's what you get One disk drive - complete with inbuilt power supply 
S -100/Z-80/8080 compatible controller on a PCB 
(capable of controlling up to 4 drives) 
Interface cable 
Huge comprehensive user manual . 

Two diskettes (master and backup copy) with powerful 
MOOS version 4.0 disc operating system and 
Microsoft Extended Disc BASIC 

And remember, it is made by Micropolis - pioneers 
and acknowledged world leaders in high density 
floppy disk technology. 

Of course, this superb storage system is ideally suited 
to the world's best microcomputer. the Sorcerer. 
But no matter what S-100 system you own, you owe it 
to yourself to invest in floppy disk storage to get the 
most from your machine. 

Check out the Micropolis MacroFloppy' 1042 system 
from Dick Smith Electronics: your home of home 
computers. 

If you buy some other floppy disk system, you're 
throwing good money away! 

14°1411 SAVE A MASSIVE 004, 
S=OS!!! $750 WAS $875 

41, 

Cat X-3200 

BIG SAVINGS ON PRINTERS, TOO: 

Cat X-3250 

=i Ti `_` 

1 
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Here's your chance to save even more with Dick Smith! 
We bought the entire stock of printers from an Australian importer 
in a bulk buy - and now we're overstocked. Take advantage of 
our error we were selling these for around $200 less than you 
could buy them elsewhere; now we're forced to slash the price by 
a further $50.00 - just to give us some breathing space! 
These printers are brand new, prime spec, and suit virtually any 
of the microcomputers around: Sorcerer, Apple, TRS-80, etc etc. 
They feature 3 sizes of paint, with a speed of 150 lines per minute. 
You won't need a ribbon - they use heat sensitive paper. 
And they're quiet - unlike many printers! 
Be quick for this outstanding bargain - we cannot repeat this offer 
once our excess stocks are cleared! 

now only S445 - around S250 saving! 

DICK SMIH ELECTRONICS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOIL OUR STORE ADDRESSES AND RESELLERS 



The HP -85, Hewlett Packard's 
`personal computer for professionals' 
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Hewlett Packard's low-cost, stand-alone, personal com- 
puter system with built-in, interactive graphics was placed 
on the market on 1 February. 

The HP -85 features a power- 
ful central processor, 
typewriter -like keyboard, 
130 mm cathode ray tube dis- 
play, printer, tape cartridge, and 
graphics capability in a fully in- 
tegrated system the size of a 

portable electric' typewriter. 
English -like BASIC language 

programming makes the new 
system easy to use for those 
without previous computer ex- 
perience. A 20 -key numeric pad 
makes data entry or perfor- 
mance of routine arithmetic op- 
erations simple. 

The HP -85 is designed for 
personal use in business and 
industry by professionals such 
as engineers, scientists, ac- 
countants and investment 
analysts. It will also appeal to 
serious hobbyists and instruc- 
tors in secondary schools, col- 
leges and universities. Manufac- 
tured and marketed by HP's 
Corvallis (Oregon, USA) Divi- 
sion, it is an offspring of HP's 
Capricorn Project. 

"This new computer is aimed 
at users who need computing 
power in dedicated applications 
at a reasonable price," said 
David Booker, general market- 

ing manager of HP Australia. 
"This could be an engineer 

sharing time on a large compu- 
ter system, or a business pro- 
fessional seeking to improve 
decision -making. 

"The HP -85 is reliable and 
easy to use because all parts - 
computer, CRT, keyboard, tape 
cartridge, and printer - are in 
one self-contained unit. Yet it is 
as powerful as some computers 
costing much more, and it can 
be put to work immediately on 
many sophisticated technical, 
industrial and business applica- 
tions. We believe this product is 
indicative of HP's commitment 
to building advanced, personal 
computing products," Booker 
concluded. 

In addition to its advanced 
computation and graphics 
capability, the HP -85 is equip- 
ped with four inpuVoutput ports 
to hold a wide range of optional 
Interface modules, giving ít 
powerful capabilities in data ac- 
quisition and control applica- 
tions. Furthermore, the I/O 
ports allow expansion of the sys- 
tem to include plotters, printers, 
disc drives and other peripher- 
als as they become available. 

The HP -85 comes with 16K 
of read/write memory, with 
14.5K available to the user. The 
read/write memory can be ex- 
panded to 32K (30.5 available) 
simply by plugging an optional 
memory module into one of the 
input/output ports on the back 
of the machine. 

The HP -85's BASIC interpre- 
tive language (ANSI standard) 
features 12 -digit accuracy, ver- 
satile string operations, conve- 
nient editing, 42 predefined 
functions, four levels of prog- 
ramme security and flexible 
output formatting, according to 
HP. 

The built-in, interactive 
graphics allow the user to plot 
data on the display to clarify 
complex information in easy - 
to -understand pictorial form. 
For example, technical users 
can check test results and calcu- 
lations by doing curve fitting 
and distribution analysis on the 
screen; business users can see 
trends in business operations by 
looking at a chart or curve in- 
stead of long lists of numbers. 
Further, any graphics display on 
the CRT can be preserved by 
using the built-in printer. 

For user convenience the 
keyboard is logically divided 
into four sets of functions: 

typewriter keyboard for entering 
alpha data; numeric pad for en- 
tering numbers and doing the 
arithmetic operations of addi- 
tion, subtraction, multiplication, 
division, exponentiation and in- 
teger division; "soft keys" which 
are assigned a function by the 
user during programme de- 
velopment; and display, editing 
and system control keys which 
permit the user to control the 
CRT, operating system, tape 
drive and printer. 

The CRT can display up to 16 
lines of data at a time, with up to 
32 characters per line. The 
HP -85 "remembers" up to 64 
lines of data, any of which can 
be viewed by 'rolling' the display 
on the CRT up or down. 

In the graphics mode the dis- 
play is broken down to a 256 
(wide) by 192 (high) dot field 
giving 49/152 distinct points for 
high -resolution plotting. 
Further, the HP -85 stores both 
the last alphanumeric display 
and the last graphics display al- 
lowing the user to freely switch 
from one mode to the other 
without losing data from either. 

The quiet thermal printer op- 
erates in both alpha -numeric 
and graphic modes, prints two, 
32 -character lines per second. 
In the alphanumeric mode it 
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An example of the graphics plot available on the HP -85. 

3 3 

ETI March 1980 - 77 



C100 Illustrated 

C100 SERIES 
(With printer from $4,950) 

Z80 CPU 
48 KB Memory 
2 X 143 KB Floppy 
1 X RS232 
1 X Parallel printer port 
S100 Bus edge connector 

With business Software 
at slightly extra cost 

Debtors 
Creditors 
General Ledger 
Stock Control 
Invoicing 
Word Processing 

Announcing the 
CENTURY 
BUSINESS 

COMPUTER SERIES 
from U.S.A. 

C200 SERIES 
Z80 CPU 4MZ 
2 X 315 KB Gloppy 
64 KB Memory 
4 X RS232 Ports 
2 X Parallel Ports 
Multi User/Multi Tasking 
Hard disk 

FROM $5,400 

C300 SERIES 
Multi Processor (7 Micros) 
Multi User/Multi Tasking 
104 KB Memory (up to 1 MB) 
DMA 
1 MB Floppy 
4 X RS232 Ports 

(up to 24 VDU's) 
Hard Disk (up to 600 MB) 

FROM $14,500 

THE BASE 2 MODEL 800 
IMPACT PRINTER 

" .. fresh off the drawing board". At 
a price you won't believe!!! 

S100 BOARDS 
CPU CARDS 
MEMORY 

a DISK CONTROLLER 
SERIAL & PARALLEL 
S100 FRONT PANEL 

SOROC 10120 
e Cursor control keys 

Numeric key pad 
e Line and page erase $1450 

::: .. 

Addressable cursor 
Switch selectable 

transmission from 75 to 
19,200 bps 

Communication mode 
HDX/FDX/81ock 

'e interfaces: Printer 
Interface/RS232 Extension 

RS232C Interface 
Non -glare read out screen 
Protect mode 
Tab 

SPECIAL 

$695 
Inc. options "M" & 'T' 

Usually 

-+SQJJ 

PRINTERS 
ANADEX - $950 0 
DECLA34 - $1510 m 

T1810 - $2230 ~ 
MICROTEK - $895 

UNIT PRICING 
standard MODEL 800....5695 
option "M" $100 
option "S" $100 
option "T" 5100 
(by the time you read this, 
Base 2 will have commenced 
volume shipments of the 
MODEL 800. We regret that we 
cannot accept responsibility 
for any Inconvenience this 
causes our competitors). 
SPECIFICATIONS 
OPTIONS: "M" - 2K RAM 
buffer, "S" - high speed 
paper advance and graphics 
T' - tractor feed. 

PRINTING METHOD: 7 Wire 
dot matrix, bi-directional. im- 
pact 

PRINT AREA: 8.0 Inches 
(203mm) 
THROUGHPUT SPEED: 60 
lines per minute 
UNE SPACING: 6 lines per inch 
COLUMN CAPACITY: 
72,80,96,120 or 132. Switch 
or program selectable 
CHARACTER HEIGHT: .104 in- 
ches (2.6mm) 
CHARACTER WIDTH: .08 in- 
ches (2.0mm) at 80 col 
PAPER WIDTH: 9.5 Inches 
maximum 
RIBBON: .5 Inch (13mm) car- 
tridge (5M chars) 
INPUT/OUTPUTPROVISIONS: 
a) RS -232, b) 20 ma current 
loop, c) IEEE - 488 type, d) 
Centronics parallel. 

SIZE: 3 inches high 75.2mm) . 

10 Inches deep (254mm), 14 
Inches wide (355.6mm). 
WEIGHT: 9 pounds (4.1 kg. 
OPERATING CONO1'RONS: 40 
to 120 degrees F (4-49C), 10 to 
90 percent relative humidity 
POWER: 115 VAC or 230 VAC 
(switch select) 50 or 60 Hz 
EXTERNAL CONTROLS: Power 
00 -off, self -test baud -rate. 
line buffer length, 10 mode 
select. 
BAUD RATES: Fifteen rates 
from 110 to 19,200 
CHARACTER FONT: 5 X 7 96 
character ASCII 
UNE BUFFER: Two lines plus 
space for second character 
font 

YOU WORKED HARD TO BUILD YOUR 
COMPUTER SYSTEM. NOW!! WHY NOT 
PUT IT IN AN ATTRACTIVE FIBREGLASS 
CASE? 

Small - $49.95 
Medium - $74.95 
Large - $99.95 

All quoted prices are exclusive of 15 percent 
sales tax. 

METAL BASE & FAN HOLDER 
Small - $10.00 
Medium - $15.00 
Large - $20.00 

CONSUMABLES 
In Boxes of 10. 
FLOPPY DISCS 
(5") $4.00 ea. 

FLOPPY DISCS 
(8") $4.25 ea. 

ABACUS COMPUTER STORE abacus 512 Bridge Rd, Richmond, 3121. (03) 429-5844 TLX: 35621. 
26th Floor, 100 Miller St, Nth Sydney (02) 436-1600. 

ti 
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can print the full 128 ASCII 
character set which consists of 
upper and lower-case letters, 
numerals and special symbols. 
Additionally, the full character 
set can be underlined, giving the 
HP -85 printer a 256 character - 
set capability. 

In the graphics mode the 
printer can reproduce any plot 
on the CRT under programme 
control or by simply pressing a 

button. When plotting, the 
printer 'rotates' the display 90 
degrees, permitting virtually 
endless strip chart printing. 

The HP -85 tape drive uses HP 
Data Cartridges, which have a 

capacity if 217K. The HP -85 au- 
tomatically sets up a tape direc- 
tory at the beginning of each 
tape. Using this "table of con- 
tents", the system can automat- 
ically find exact tape locations of 
recorded programmes and 
data. 

Nine HP -85 application 
software packages are im- 
mediately available on pre- 
recorded cartridges, and pac- 
kages combining a number of 
other commonly used prog- 
rammes are under develop- 
ment Other programmes will 
be available in written form from 
a users' library, and BASIC 
programmes developed for 
HP's desktop computer sys- 

tems can be adapted for use on 
the HP -85. Additionally, most 
existing software comlying with 
the ANSI standard can be 
adapted for HP -85 use. 

The HP -85 application 
software now available on pre- 
recorded cartridges includes 
BASIC training, general statis- 
tics, mathematics, electrical en- 
gineering, finance, linear prog- 
ramming and regression 
analysis. 
The HP -85 measures 406 mm 
wide, 457 mm long by 152 mm 
high and weighs under 9 kg. A 
350 -page owner's manual de- 
scribing operation and prog- 
ramming comes with the new 
machine. Also included is a 

standard application software 
package which contains fifteen 
useful HP -85 programmes. 

Price of the HP -85 is $3550 
(less S/T), the optional 16K byte 
memory expansion module is 
priced at $430 and the applica- 
tion software packages sell for 
$104 each. An optional HP -85 
carrying case is available for 
$131 (all less S/T). All items are 
available immediately through 
selected authorised HP dealers. 
For more information, contact 
Hewlett Packard Australia Pty 
Ltd, 31-41 Joseph St, 
Blackburn 3130 Vic. (03) 89- 
6351. 

For bargain hunters 
Surplus computer hardware at a bargain basement price is 
available from a Melbourne dealer. 

They have available a large 
number of incomplete compu- 
ter terminal units which they 
suggest could be used to mount 
a micro plus peripherals in a 

professional manner. 
Each unit contains: one 

cabinet measuring 1 m high by 
500 mm wide by 830mm deep 
with attractive, lift-off panels; 
one keyboard in typewriter for- 
mat with additional function 
keys: various racks and circuit 
boards; Muffin fan; draw slides 
and many Cannon connectors 
along with various sundries. 

Unfortunately, circuits aren't 
available. However, the cards in 
the units contain goodies like 
74H series chips, MC1488s and 
MC1489s, Mostek 2407 and 
2496 chips, 4.9 MHz and 19.7 
Mhz crystals etc, etc. 

The equipment may be in- 

spected by appointment at Sha- 
ron Youth Camp, Dandenong 
Hastings Rd, Pearcedale Vic 
3192. Phone (059) 78-6278 
first 

New club 
The Darth Amateur Compu- 
ter (and electronics) Society 
has been formed to enable 
Tasmanian computer and 
electronics enthusiasts to 
exchange programs, circuits 
and thoughts on or in com- 
puting and electronics. 

The Club 'welcomes the 
newly -initiated and experienced 
hobbyist alike. Membership 
costs $1. 

Prospective members may 
call in at, or write to, DACS, 4 
Mellinga Place, Taroona, Tas- 
mania 7006. 

New line printer from Anadex 
Bell & Howell have released a full size line "super printer" 
from Anadex Inc. 

Known as the DP9500 series 
it follows the successful con- 
cepts of the smaller DP8000 80 
column dot matrix printer re- 
leased in Australia early in 1979. 

A spokesman from Bell & 
Howell said that the release of 
the DP9500 would coincide 
with the US product launch and 
that it earned its title "super 
printer" by virtue of its many 
standard features not previously 
available in a line printer for 
under $2000. 

A standard feature of the 
DP9500 series is dual character 
fonts of either 9 x 9 and 7 x 9 
allowing column widths of 132 
or 175 with print speeds of 150 
or 200 cps (Model DP9500) or 
fonts or either 11 x 9 and 7 x 9 

with column widths of 132 or 
220 and print speeds of 120 or 
200 cps (Model CP9501). In - 

dustry standard 132 columns 
are printed with true lower case 
descenders. 

An on -board microprocessor 
ensures high throughput with 

1:_ 
vV 

shortest distance sensing logic 
and built-in self -test diagnostics 
to ensure trouble free operation. 

Complete communications 
control is another standard fea- 
ture which allows the printer to 
act as an intelligent device. As 
with the smaller DP8000 all 
three interfaces (RS232C; cur- 
rent input and parallel) are in- 
built and switch selectable as is 
full width adjustable tractor 
paper feed. 

Full service and spares sup- 
port is provided through their 
network of branch offices and 
authorized service centres curr- 
ently being established in reg- 
ional centres. 

Signetics interface reduces 
software overhead 
A new programmable communications interface designed to 
simplify and expand the capability of microcumputer- 
controlled data communication systems and significantly 
reduce 'software overhead" has been introduced by Signe - 
tics. 

The new device, available 
from Philips Electronic Com- 
ponents and Materials, is the 
Sigrietics 2661 Enhanced Prog- 
rammable Communications In- 
terface (EPCI). 

The 2661, which is pin and 
register bit -compatible with 
Signetics' previously released 
2651 PCI, provides binary serial 

interface for asynchronous or 
character -oriented synchron- 
ous data systems. It interfaces 
directly to all 8 -bit microproces- 
sors and can be used in polled 
or interrupt -driven system envi- 
ronments. 

The new circuit incorporates 
a number of features that 
otherwise would be ac- 
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'THE S100 BUS STOPc 
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 5306. 6800 Bench Kit $370. 6800 
Rack Kit $330. Assembled prices add 5100. 

ETI 642 S-100 16K STATIC RAM 

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 532 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 5155. 

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. 
Pricer Kit 5175. Ass 5205. 

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 jump, timer, 
vectored Interrupts, software selectable buad rates. With 
2716 EPROM. Price:- Klt $295. 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 $370. 

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

FLOPPY DISK CONTROLLER CARD 
Features:- single density, mini or full size disk drives with 
FD 1771 controller chip, can De interrupt driven, syncs 
with CPU in data transfer, Shugart/Remex compatabile. 
Price:- Kit 5195 Ass 5235 

DO 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:- Klt $285. Ass 5345 

STANDARD EXTENDER CARD 
Features:- double sided f/glass board, numbered test 
points refiow soldered. 
Price:- Klt 533. 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 528.50, 

6800 PRODUCTS . 
6800 Extender Board 533. 6800 11 -slot backplane 536. 
6800 11 -slot chassis, rack mount $330. 6800 Extender 
Terminator Board, Klt $80. Ass 5105. 

EPROMS AND RAM CHIPS 
2708 450nS guaranteed 512. 2716 450nS single supply 
ex -stock 547.50. Hitachi 2114 low power 450nS 57.50. 
Hitachi 2114 low power 300nS 58.50. 

DISK DRIVES 
Shugart SA400 $410. Shugart SA801 5710. Remes 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 51750. Double sided 51950. 

EPROM SOFTWARE 
1. Z-80 monitor In 2708 EPROM, has 1,6 functions, three 
versions available to drive TTY, TTY/VDU, KBO/VDU. 
Price 525. 2. ETI 640 video driver EPROM, makes the 
memory mapped video card look like a terminal, has XY 
cursor addressing, home clear screen. Price $25. 
3. 6.25K Basic Interpreter, in seven 2708 EPROMS, has 
trig functions, dimensions, command level input ability. 
EPROM resident at 00000 hex. Price 5180. 
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 I/O routines for all external devices like printers, terminals etc. Price 
550. 
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, 5130. 
CBASICII 5100. Wordmaster, word processing package 
$140. TEX writer, letter and text formatter $50. CP/M user 
group library (33 volts) at $12 par volt. RAM Diagnos- 
tic, reports errors and likely causes 525. Available on 8" 
and 5-14" single or double density. Above prices are for 
8" disks. 

S-100 VO PORT BOARD 

.. 
r 

D I 1' 

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 
buttered and address decoded. Plated through 
holes & solder resist mask. 
Price:- Kit $189. Ass. 5225. 

ELECTRONICS 

UV EPROM ERASER 

New product range. Model LEE/T 15W tube, 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins. Model MEW 8W tube 120 min timer, up to 
10 EPROMS will erase In 20/30 mins. Model MEE 
is same as MEET but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEE/T $105. MEE/T 593.50. MEE $74. 

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 ÁA37213. 
DEALER: Canberra - 81.5011, Sydney - 661-9237. 

S-100 EXTENDER/TERMINATOR 

- 6, ^ '.,, oo r. / r,,..o../...,.,.,a . ,. 
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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. 
590. 

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. 

bonNcorcl 
welcome here 

Give name, number, expiry 
date and signature for mail 
order sales. 
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complished in software, reduc- 
ing performance and available 
memory requirements in mic- 
rocomputer systems. 

Applications include 
character -oriented data link 
control; terminals or terminal 
controllers; smart communica- 
tions multiplexers/concen- 
trators; front end or network 
processors; and interfaces to 
serial peripherals such as prin- 
ters, CRTs, etc. 

For synchronous service, the 
2661 EPCI offers 5- to 8 -bit 
(plus parity) characters; single 
or double SYN operation with 
the same or different SYN 
characters; internal or external 
character synchronization; 
transparent mode DLE stuffing 
(transmit) and detection (re- 
ceive); automatic SYN or DLE- 
SYN insertion during transmit- 
ter underrun; programmable 
SYN, DLE and DEL-SYN strip- 
ping; odd, even or no parity; 
partly and overrun detection, 
local or remote maintenance 

loopback mode, and baud rates 
from DC to l Mbps (1 x clock). 

The 2661 can provide strong 
support to a BISYNC system 
when combined with Signetics' 
recently introduced 2653 PGC 
(polynomial generator checke- 
r), supplying an all hardware 
solution to the usual hardware - 
software trade-off problems en- 
countered with BISYNC. 

Programmed selection of in- 
ternal clock provides a choice of 
16 crystal -controlled baud rates 
for each of the three versions of 
the 2661 EPCI. Rates range 
from 45.5 to 38 400 baud; on 
external clock, the 2661 can 
operate at speeds up to 1 Mbps, 
fast enough to enable a DMA 
interface to handle character 
transfers without CPU interven- 
tion. 

The 2661 EPCI is available in 
a 28 -pin ceramic package. For 
more information, contact 
Philips Electronic Components 
& Materials, 67 Mars Road, Lane 
Cove, NSW. 

Video RAM board 
The EME -3 Video RAM is designed to interface directly with 
a micro to display 80 or 64 characters by 24 lines and is 
supplied as a complete module ready to operate. 

Two versions are available: 
(1) EMI -3A: 64x16. Upgrading 
to 80x24 is possible by the addi- 
tion of extra components. 

(2) EME -3B: 80x24. 
High quality 3M type dual -in - 

line flat cable connectors are 
available separately and 
supplied with one plug (single - 
ended), or a plug at each end 
(double -ended). Unless 
specified, the cable lengths are 
250 mm. The number of con- 
nectors required should be 
specified in the. order. 

The alternative power input 
socket connector is also availa- 

ble separately. This is a four-way 
pin socket assembly terminated 
with 300 mm long flying leads. 

Prices are as follows: EME -3A 
$249.00; EME -35 $275.00; DIL 
connectors, single -ended 
$3.50; double -ended $6.50 
(any length to 250 mm may be 
specified). Alternative power 
socket $1.50. Sales tax, where 
applicable, must be added. The 
rate is currently 15 percent. 
$4.50 covers packing and cer- 
tified airmail anywhere in Au- 
stralia. 

Contact E. & M. Electronics 
Pty. Ltd., 136 Marrickville Rd, 
Marrickville, NSW. 

Brief bytes 
Strong rumours have It that 
Texas Instruments will have 
their TM990/306 synthetic 
speech module available 
soon, if not already. De- 
signed to suit their family of 
16 -bit processors, the 306 
will make use of solid-state 
linear predictive encoding 
techniques employed in their 
earlier consumer products 
(the Speak and Spell and 
99/4 home computer). 

If it isn't enough that Ti's gone 
talkative, Japan's Nippon Tele- 
graph and Telephone Public 
Corp. and Hitachi have teamed 
up to produce a commercial 
speech synthesizer chip. It 
seems Hitachi will market some 
imaginative (not to mention, 
gimmicky) products like a talk- 
ing soroban - the Japanese 
version of the abacus, and a talk- 
ing clock -radio - the clock 
talks. Operation is based on a 

technique similar to TI's chip, 
called Parcor (partial autocorre- 
lation). The Japanese chip has 
one-up on the US device though - it can synthesize a female 
voice! 

Motorola will be second - 
sourcing Intel's 2147 fast 
static RAM. They have pro- 
duced the chip In limited 
numbers through last year 
and are now able to get good 
yields of devices meeting the 
55 ns access time spec. Next 
comes a second -source ver- 
sion of Intel's 2115A, accord- 
ing to our sources. 

US television manufacturer 
Zenith is to diversify into per- 
sonal computers since buying 
the famous Heath Company - 
well known for their enormous 
range of kits. Reportedly, Zenith 
paid Schlumberger Ltd 
US $64.5 million for Heath. 
Zenith plan to supply the small 
business market with comput- 
ers and peripherals. 

Having trouble debugging 
you minis? Hewlett Packard 
have an application note av- 
ailable entitled "Minicompu- 
ter Analysis Techniques 
Using Logic Analysers". The 
16 page booklet covers 
theory and examples of pro- 
cedures for software evalua- 
tion, code optimization, per- 
formance analysis and troub- 
leshooting complex digital 
systems. Ten applications il- 
lustrate the use of logic 
analysers with system 
crashes, complex program 
tracing, asynchronous buses 

and turn -on failures. Ask HP 
for Application Note 292 
(publication number 5953- 
2704). it's free. 

National Semiconductor is 
developing an even faster ver- 
sion of its Shottky-coupled-logic 
IDM2901A 4 -bit slice microp- 
rocessor. The IDM2901A-2 is 
capable of microrcycle times as 
low as 60 ns! The new device 
can perform a simple add as 
quickly as 67 ns and a more 
complex add and mutiply in only 
78 ns, according to NS, beating 
previous devices by as much as 
60%. The company plans to 
offer the IDM2901A-2 in plastic 
and hermetic packages for both 
military and commercial appli- 
cations. 

SORD Computer Systems 
Inc. of Japan have an- 
nounced receipt of an order 
from the Swedish Govern- 
ment for 165 SORD M200 
MKIII Series Computers for 
use In Swedish National 
Hospitals. This Is the first 
large order for any Japanese 
Microcomputers from Swe- 
den. The 165 Computers are 
part of a proposed 2000 
units expected to be ordered 
within the next year. The 
computers will be used at 16 
hospitals for stock control of 
blood, medicine, medical 
equipment, and also food 
control. They will be used as 
Intelligent terminals In con- 
junction with mainframe 
computers. 

A new floppy -disk controller, 
compatible with the TM990 
series of microcomputer board 
products, has been announced 
by Texas Instruments Incorpo- 
rated. Designated YM990/303, it 
supports up to four double - 
sided drives and has the ability to 
interface to single -density drives 
of either of the two most popular 
dual -density drives (FM or 
MFM). The controller is compat- 
ible with IBM 3740 and TI disk 
formats. Data transfer format 
and steppermotor rates are both 
programmable. 

Motorola have released an 
application note on "Modifi- 
cations to the Motorola 
MEK6800D2 Evaluation Kit 
11, enabling the system to be 
based on the MC6809 Mic- 
roprocessor". It is available 
from Silicon Valley Stores in 
Sydney, Melbourne, 
Adelaide and Brisbane. Ask 
for publication number 
79-S3 if the title is a bit of a 
mouthful or overflows your 
memory. 

ET1 March 1980 - .81 



K gives you more 
without compromising 

NOW EVEN 
BETTER: 

Sorcerer Mk II 
As part of their on -going research and development, Exidy have made some 
changes giving the Sorcerer on -board capability of up to 48K RAM - plus 
greater -reliability. You still get the interchangeable ROM PAC' feature, 
high resolution graphics of 122,880 pixels (nearly twice that of any rival 
computer), both upper and lower case characters, graphics, I/O ports as 
standard, S-100 expansion capability, 2 cassette player interface plus many 
more outstanding features. 

Cat. X-3000 
ONLY 

Cat. X-3001 

ONLY <C2\5(9 

$1095 $1095 $1250 
Micropolis TM ROM PACs 

METAFLOPPY' 
goes beyond! 

The Micropolis Metafloppy" gives 
you more than four times the capacity 
of anyone else's 133mm floppy. 
Because it uses 77 tracks instead of 
the usual 35. The Metafloppy" model 
1053 comes with 630,000 bytes on-line 
and is designed for use with S-100/ 
8080/Z80 bus. Comes complete with 
controller board, inbuilt power supply, 
cables, a new BASIC software pack- 
age, DOS with assembler and editor, 
even an inbuilt ROM to eliminate 
tiresome button pushing. 

For a superb disc system see Dick Smith - 
the Micropolis has more bytes in store for you! 

Cat. X-3210 $1950 
Cassette Recorder 

A good quality cassette 
recorder for use with your 

computer. If using the 
Sorcerer you simply 

interface with serial cable 
(Cat. X-3110 @ $34.50), 

which can handle two 
cassette recorders, and the 

computer will stop and 
start your program tape. 
This unit works on 240V 

AC or 6V DC and 
measures 260x140x65mm. 

Ideal for use with the 
Tandy TRS-80. 

Word Processor 
PAC' 
Add to your Sorcerer for a system 
that is more powerful than other 
available systems. It includes inst- 
ruction manual and features auto 
text wrap, auto checking drastic 
commands, powerful search functions 
auto commands and macro prog- 
ramming, single key commands 
plus much more. 

Cat. X-3085.... $z9900 
Development 
PAC' 
Turns your Sorcerer into a dedicated 
development tool. Includes inst- 
ructions and features designer's 
debugging tool, text editor, Z80 
assembler, linking loader, I/O driver 
routines. 

Cat. X-3090.... $13910 
EPROM PAC' 
Write your own program. This PAC 
comes complete with special PCB, 
ancillary components and case 
and is ready for insertion of your 
EPROM IC. 

Cat. X-3095 

slanan0 VISO 

wIEOCISC 

IMIUMPIT 
1 
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$7500 



syste for your dollar 
on quality! 

Exidy S-100 Expansion Unit 
The Exidy S-100 expansion unit opens the way to almost unlimited expansion of your 
Sorcerer system, because more than 100 manufacturers world wide produce plug-in 
PCB card modules designed for the S-100 bus system. There are S-100 plug -ins 
available for almost every conceivable avenue of system expansion. Memory cards, 
floppy disc and hard disc controllers, EPROM programmers, special I/O interfaces 
and power control cards, colour video graphics controllers, D -to -A and A -to -D 

converters, music and speech synthesis cards, even speech recognition cards plus 
more being announced all the time. Supplied complete with inbuilt power supply, 
ribbon cable and connector. 

Use other manufacturers 
peripherals with your 

SORCERER S499°° 
ECONOMICAL PRINTER 

The C.ITOH model 8300 dot matrix printer is a high 
performance unit that incorporates the latest micro 
processor technology. This unit is priced below many 
printers offered by other companies but if you want a no- 

nonsense printer that can chum out the full 96 -character 
ASCII at a brisk 125 characters per second on standard 
fan -fold paper, then you can't do better. Character 
spacing of 80 and 40 columns - software selectable with 
inbuilt 80 byte character buffer and self testing string 
generation. Interface 7 -bit parallel Centronics type, this 
is available as Cat. X-3112 @ $49.50. 

Universal Monitor 
WHY PA Y MORE? 

Suits virtually all systems including The 
Sorcerer, Tandy TRS-80, Apple, System 80 
etc. Compare our prices to theirs! Large 
screen (30cm) with jitter free, distortion free 
characters. Simple connection plus dual 
power - 240V AC or 12V DC. 

$149° Cat. X-1196 

Cat- X-3010 

s970 
Cat. X-3255 

TA ND Y OWNERS - 
DON'T MISS OUT 

This superb Dick Smith Mini Disc Drive 
provides 228% the storage capacity of the 
Tandy drives yet costs far less! Check these 
features - 133.4mm minifloppy diskette 

40 tracks instead of 35 - 14% more 
storage per side soft sectored dual 
sensors for reading on both sides - doubles 
the storage capacity recording density 
(inside track) 2768bpi 100K bytes per 
side drive number is switch selectable 
use as first drive or add-on drives for TRS- 
80. (SAVE $1000 plus on the latest Tandy price - Jan 1980) 

Power Supply cat. X-3234 $6000 
Especially suited to the Dick Smith mini disc drive. The 
unit has dual voltage and will power TWO drives. 

Connecting Cable Cat. X-3232 $495° 
34 way daisy -chain cable for controlling 4 disc drives to 

your TRS-80. 

DICK SMITH ELECTRONICS 
NSW 136 Yore Stre.t 

147 New. HiSYwtY, 

152 PKrh. HilóweY, 
30 Gram Street. 

253 Keir. Street, 

SYDNEY. P... 210 3377 

CHUAORA. Pó...0421122 
GORE HILL. Pó...4316311 
PARMMATT& P0... SS31133 

WOLLONGONG Phew 213100 

ACT IMAM GW.te-Street FYSNWICIL Pó... OD 4144 

Inc ate L...MI. Street. MELBOURNE. P... $7 5034 

Brie. R.H, RICHMOND. Phoebe 42/ 1111 

OLD 1M use. R.d. 1URANDA. PO... 353 5233 

SA 203 WHIM Street ADELAIDE. P...2121152 
WA 414 Willis. Street, PERTH. Pb.e 321 5q4 

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

b~card 
welcome here 

SHOPS OPEN 9AM to 5 30PM 

(SeturdnY 911111 1,11 12 noon) 

BRISBANE Hall hour anther 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE SELLERS OF DICK SMITH 
PROOUCTS IN MOST AREAS OF AUSTRALIA 
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SUPER CALCULATOR OFFER 
1) Scientific calculator 

$24'95 + $1.95 post and packing 

Features: 
Full eight -digit display 
Three level parenthesis 
Memory 
Power root operation 
Factorial calculation 
Statistical mode operation 
Permutation/combination keys 
Auto turn-off 

SPECIFICATIONS 

Number of digits operated: 
Entry: 8 -digit display -8 significant digits 

Exponent display - Mantissa 5 digits 
, Exponent 2 digits 

Result: Mantissa -8 significant digits (indicated by CN key) 
Exponent -2 digits 

Number of digits displayed: 
Mantissa and algebraic display: Maximum 8 digits (8 significant digits) 
Exponent display: Upper 5 digits (mantissa) + 2 digits (exponent) 
Types of operation: 
Four fundamental arithmetic calculations, Memory calculations, Functional 
calculations (Root, Pi, Reciprocal, Square, Factorial, Trigonometric/Inverse 
trigonometric, Exponential, Logarithm, Permutation and Combination calcula- 
tions), Statistical calculations and Transformation calculations (Display change 
notation, Coordinate system transformation, Degree -Minute -Second trans- 
formation and Transformation among DEG, RAD and GRAD). 

Decimal point: 
Entry: Integral part - Floating (equal or less than 8 digits) 

- Exponent method 
Result: 10-2 10' - Floating 

10-183 ~ 10-3, 108 ~ 10103 - Exponent method 

Operation range: (±0.0001 x 10-99) (±99999 x 1099), 0 

Power source: DC 2 x 1.5 V Silver Oxide Battery or Equivalent 

Power consumption: 0.0003 W 

Operating temperature: 0°C 40°C (32°F 104°F) 

Dimensions: 64 mm (WI x 121 mm (D) x 7.8 mm (H) 

Weight: 68 g (with batteries) 

2) Conversion calculator 
$19.95 + $1.95 post and packing 

UNtTREX 

CI ® 
- 'cm' ti -m USaa 0 

© ®1111Ó©uC ® 
UKya1 1 

Features: 
Metric -Imperial -Metric conversions 
Centigrade -Fahrenheit -Centigrade cony. 
US gallon -to -litre conversions 
US oz. -to -cc conversions 
Four function calculator 
plus percent and square root. 

KEY DESCRIPTION 00 
In »cm 
ft »m 
mile » km 

ine .. cm' 
ft' » m' 
us oz'. cc 

Conversion keys 
Convert the contents of a display 
register into the arrow units. 
Inch Centimeter 
Foot » Meter 

Mile »Kilometer 
Square inch -.Square centimeter 
Square foot . Square meter 
U.S.Ounce Cubic centimeter 
(Liquid measurement) 

SPECIFICATIONS 
1. Display: 8 digits + 1 (Signs of 

Minus and Overflow) 
Liquid Crystal Display 

2. Function: Addition & Subtrac- 
tion, Multiplication, Division, Auto- 
matic Constant Calculation, 
Percentage, Add on & Discount, 
Power & Reciprocal Calculation, 
Square Root Calculation, Inverse 
Calculation, Mixed Calculation, 
Conversion Calculations 

3. Decimal Point:- Full Floating 
Decimal Point System 

4. Zero: Leading Zero Suppression 

5. Rounding: Truncation 

UK oz cc 

in' » cm' 
It' » m' 
US gel» 1 

UK gal»I 
oz » g 

lb » kg 

U.K. Ounce » Cubic centimeter 
(Liquid measurement) 

Cubic inch.... Cubic centimeter 
Cubic foot » Cubic meter 
U.S. gallon » Liter 
U.K. gallon » Liter 
Ounce »Gram 
Pound ...Kilogram 
Fahrenheit Centigrade(Celsius) 

6. Capacity: Full 8 digit capacity 
with minus and overflow indica- 
tions 

7. Power Source: DC; 2 x 1.5V 
Silver Oxide Battery (G10) or 
equivalent 

8. Operating Voltage: 3V 

9. Power Consumption: 0.00008W. 

10. Operating Temperature: 0°C 
40°C (32°F 104°F) 

11. Dimensions: 55mm(W) x 
91mm(01 x 3.5mm(H) 

12. Weight: 36g (with batteries) 
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VOLTAGE 
ANALYSER 
' Voltage indicated: 
6, 12, 24, 50, 110, 

240, 415 V ee 

1 

MASTER CHECK 
Cannot be over ranged. 

Indicates AC or DC Voltage. 
Automatic Voltage indication. 

Read off polarity at a glance. 
Designed for Australian conditions. 

7 Voltage indication steps by L.E.D.'s 
Robust lightweight plastic construction. 

AC or DC Voltage Check from 6 to 415 Volts. 
- Useable on battery operated devices to three phase AC. 

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. 

COUPON 

NOTE: This offer ís made by Caldor Pty Ltd 
and ETI is acting asa clearing house for orders 
only. Cheques should be made out to 
UNITREX CALCULATOR OFFER and sent, 
together with the order, to: 

Unitrex offer 
Electronics Today International 
15 Boundary St, Rushcutters Bay NSW 2011 

ETI will process the orders and send them on 
to Caldor who will then send out goods by 

certified mail. Please allow up to four weeks 
for delivery. 

UNITREX CALCULATOR OFFER 

Send to: Electronics Today International 
15 Boundary St, Rushcutters Bay, NSW 2011 

Please supply: 
Scientific calculators at $24.95 each $ 

plus $1.95 post and packing per unit $ 

Conversion calculators at $19.95 each $ 

plus $1.95 post and packing per unit $ 

TOTAL $ 

Please make cheques/money orders payable to 'Unitrex 
Calculator Offer'. 
Offer closes 16 April 1980 

NAME 

ADDRESS 

POSTCODE 
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Facts from Fluke on low-cost DMM's 

Investigator for hire: 
Powerful. Professional. Portable. 

Sometimes it takes both hands, 
both feet and your undivided attention 
to get a job done right. 

For balancing acts like this you 
need the new 8024A Investigator from 
Fluke - the first DMM you can both 
see and hear. So you can use it with 
confidence. Even behind your back. 

With nine functions, the 8024A is 
the most versatile 31/2 -digit multimeter 
you can buy. Special skills give the 
Investigator powers you won't find in 
any other handheld DMM. 

The Investigator's level detector 
provides an instant visual (t) and 
audible signal for continuity checking, 
logic pulse detection, and timing 

measurements. You can make rapid 
circuit checks with both eyes on the 
test points while the Investigator's 
"beep" guides you. 

Another exclusive among low-cost 
DMM's is the Investigator's ability to 
deliver fully compensated direct 
temperature readings kvith any K -type 

thermocouple. 
The 8024A 

k 
also has a peak 

hold feature 

\,I 
Á 

1 ~ 
1 , 

that locks onto and retains transient 
signals, such as motor starting currents. 
And with conductance (measures 
leakage and high resistance), 0.1% basic 
accuracy, custom accessories and all 
the excellence you expect from Fluke. 

For all the facts on the new 8024A 
Investigator, use the coupon below; or 
contact your Fluke stocking distributor, 
sales office or representative. 

FLUKE 

o Please send data on Fluke DMMs. 
o Please have a representative call me. 
Name. 
Position 
Company' 
Address' 

Postcode: 
Phone; 

ELMEASCO 
Instruments Pig. Ltd. 

P.O. BOX 30, CONCORD, NSW 2137 
13-15 McDonald Street, Mortlake, 2137 
Tel: (02) 736-2888 Telex: AA25887 
P.O.BOX 107, MT. WAVERLEY, VIC.3149 
21-23 Anthony Drive, Mt.Waverley. 3149 
Tel: (03) 233-4044 Telex: AA36206 
Adelaide: 51-3521 Brisbane: 229-3161 
Perth: 398-3362 
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Morse and RTTY the 
microprocessor way 
Sydney -based amateur equipment and instrument 
dealer, Emtronics, has been quietly promoting the 
Info -Tech line of digital code communications equip- 
ment over the last year. 

There are six units in the 
Info -Tech range: the M -100E 
tri-mode converter that con- 
verts morse, baudot and 
ASCII codes to video; the 
M -200E -a more sophisti- 
cated version of the M -100E 
using Fairchild's F8 microp- 
rocessor technology; the 
M -300C tri-mode keyboard - an 'electronic' typewriter 
that puts out morse, RTTY 
and ASCII codes from a 
standard keyboard; the 
M-150.which is an earlier 
keyboard designed just for 
RTTY operation; the M-75 
RTTY to video converter, 
and the Professional 
Monitor. 

Proprietor, Rudi Breznik 
VK2A0T, loaned us an M -200E, 
M -300C and Monitor late last 
year for us to fiddle with and we 
thought the system quite amaz- 
ing. 

All units operate from the 240 
Vac mains and are internally 
well constructed and housed in 
attractive all -metal cases. The 
M -200E simply requires audio 
input from your receiver phones 
output and will accept and de 
code all the generally -used 
RTTY shifts and speeds. It pro- 
vides composite video output at 
2.5 V p -p with negative sync. 

The video characters it gen- 
erates are standard 5 x 7 dot 
matrix, positive video (white or 
black) and you can get 32 
characters by 16 lines, with 
scrolling.The M -200E accepts 
morse speeds between five and 
60 wpm and has a single ASCII 
speed of 110 baud (100 wpm). 
The device works as smooth as 
silk, once set up. It just sits there 
and does what it should! 

The M -300C tri-mode 
keyboard is a microprocessor 
controlled device with a stan- 
dard QWERTY keyboard featur- 
ing a 700 character running buf- 
fer. This allows you to 'type 
ahead' of what the keyboard is 
actually transmitting. You can 

'pre -load' the buffer with a suit- 
able response, while still receiv- 
ing another station. It also has 
11 recallable, user programm- 
able message memories (RAM) 
of 120 characters each. These 
may be used separately or 
linked together for longer mes- 
sages. 

In addition, there is a special 
message memory with 120 
character capacity for storing 
station ID or the mandatory 
morse ID required for RTTY 
contacts. 

The M -300C can be easily in- 
terfaced with most transmitters. 
Again, operation is silky 
smooth. 

The monitor is a delight The 
display was stable - rock 
steady - and there was plenty 
of brightness for good viewing 
under bright light conditions. 
We found it worked excellently 
with a computer system tool 

The Into -Tech system 
copied morse off -air as if from 
some electronic sender, but we 
found setting up was a bit of an 
art - new chum's finger trou- 
bles, no doubt RTTY reception 
was no problem, even with noisy 
signals. Both morse and RTTY 
transmission from the system 
was 'copybook'. The buffer 
memory sure smooths things 
out. 

The system is not for those 
light -on in the pocketbook but 
certainly appears good value for 
money. Full details from Em- 
tronics, 649 George St, Sydney 
2000 NSW. (02) 211-0531. Ask 
for their new catalogue while 
you're at it. 

.Y: Y::. 
. . 

f f1 ff ff 
¡ 

f ff ff ff 1. f. 1 f ft 

VHF linear 
amplifiers 
Vicom recently announced 
the availability of a new line 
of VHF linear amplifiers pro- 
duced by the Tono Corpora- 
tion, manufacturer of the 
RTTY/CW Theta -7000 ter- 
minal keyboard. 

The company produce 
linears for 146, 435 and 28 MHz 
with output powers ranging 
from 30 to 130 watts. 

Initially, the 146 Mliz units will 
be available: the MR -1300E and 
the MR -900E. Both units accept 
a driving power of 10-15 watts 
and will handle FM, SSB, CW 
and RTTY. 

The MR1300E has an output 
power of 130 watts when driven 
with 15 watts and the MR900E 
90 watts under the same condi- 
tions. Both units emplóy a re- 
ceiving RF amplifier which gives 
a gain of 13 dB. 

Further details can be ob- 
tained from Vicom, 68 Eastern 
Road, South Melbourne Vic 
3205. (03) 699-6700. 

70 W 6/10 m boóster amp 
As the low frequency gain of the DX542CF, used in the 
ETI-726, is uncharacterised some amps may show HF instab- 
ility. 

This problem is easily. cured by damping RFC1 with a resistor, 
around 5 ohms in value, connected in parallel. 

If you like to play it safe with regard to TVI, the filter described for 
use with ETI-715 6m amp, published on p.52 of the January 1978 
issue of ETI, will serve very well. 

PIIRC1 á m 

T 
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New man for 
Vicom in NSW 
Vicom International Pty Ltd 
has appointed Mr Laurie 
Wade as Branch Manager of 
their NSW operations. 

He is responsible for all sales 
and marketing functions of Vic- 
om's professional and amateur 
divisions in their recently estab- 
lished NSW office. 

Mr Wade, a chartered elec- 
tronic engineer, is well known 
around the Australian elec- 
tronics industry, and is a re- 
spected member of the 
amateur radio fraternity. He 
holds the callsign VK2AQW. 

He brings with him many 
years of experience in the 
communications and test 
equipment fields. You'll find him 
at the Vicom offices at 339 
Pacific Hwy, Crows Nest NSW 
2065. (02) 436-2766. 
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Audio 
AF300 AUDIO AMPLIFIER: 
A real work -horse, this ' 

universal power amp has 

a wide range of applications 
such as car radio, record 
players and small receivers. 

Due to its well designed electronic circuit, 
the AF300 can be used over wide voltage 
ranges without deterioration of the 

specification parameters 
Kit AF300 - $25.00 
AF340 40 WATT AUDIO AMPLIFIER 
MODULE 
High quality 20-20,000 Hz, 37w 
HMS with low distortion 
Kit AG340 - $35.00 

FM Tuners 
HF325-2 QUALITY FM TUNER MODULE 
The HF325 is a complete high quality FM tuner or 

professional standing. The tuner unit is ready-made 
and pretrimmed. making it child's play to assemble. 
Tuning range 88-108 MHz, operating voltage 12-55 
ac. Kit HF325 - $79.00 
Stereo decoder HF 310 
HF310 FM RECEIVER 
The HF310 is a very reasonable priced HF FM tuner. 
Fully trimmed the sensitivity according to IHF 
standards is better than 10uV. Features 60 dB S/N 
radio and low harmonic distortion. 
Kit HF310 - $49.00 
HF330 STEREO DECODER 

Gives 40-45 dB channel separation, just add to a 

good quality FM receiver. Kit HF330 - $24.00 

Pre -amps (RF) 
HF395 RF PREAMPLIFIER 
Gain 30dB to 20 MHz, 10 dB to 100 MHz and 5 dB 
to 226 MHz Ideal to boost reception on short-wave 
receivers. Kit HF 395 - $6.00 
HF385 VHF/UHF ANTENNA PREAMP 
Superb quality with two aerial Inputs and one down 
lead which simultaneously supplies current from the 
power supply. Frequency range 40-250 MHz and 
400-820 MHz Gain 9-18 dB, depending on 
frequency. Kit 385 - $30.00. Box B850 - $6.00. 
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Light Shows s 
AT465 LIGHT SHOW 
Turn your music into light 
Simply connect this 3 

channel light show to the audio 
terminals of your amplifier and this 
quality kit does the rest for you! 
Kit AT465 - $64.00 
Attractive box and knobs B6065 - $25. 
AT468 4 CHANNEL LIGHT SHOW 
This superb kit drives 4 lights (400w 
from the audio amplifier output Kit 

$75.00. Attractive box and knobs 83265 
AT365 LIGHT SHOW 
This quality kit uses microphone input instead of 
connection to the audio output 1599w max 
Kit AT365 - $69.00 
Box and knobs B3265 - $48.00 

FM Transmitter 
HF65 FM TRANSMITTER 60-148 MHz 
Will run 5w output with heat sink Ideal for signal 
testing of for a miniature transmitter which could bé 

received on a standard FM receiver. Kit HF65 - 
$9.00. 

00 

per channel) 
AT468 - - $48.00 

Fq 

Receiver Converter 
HF305 VHF CONVERTER 

Converts FM 105-148 MHz to 
105 MHz. 

Kit HF305 - $28.00 
Box B3405 attractive 
chassis kit - 524.00 

AM Receiver 
HF61 MEDIUM WAVE 

RECEIVER 540-1600 KHz 
receiver complete with ferrite 

/coil antenna. Kit HF61 - $19.00 

Power Supplies 
NT415 LAB POWER SUPPLY 

0-30V 1 amp well -regulated 
supply for professional use. 

Complete with box and transformer. 
Kit NT415 - $128.00 

NT300 LABORATORY POWER SUPPLY 
2-30V High quality supply, regulated 

2 -:illy dc at 2 amps with overload 
protection Complete with box and 

transformer. Kit NT300 - $110.00 

Quick assembly kits 
JKO1 GENERAL PURPOSE AMP 0.5w $18.00 

MICROPHONE AMPLIFIER $18.00 
SINE WAVE GENERATOR 
20-20,000 Hz 

JKO4 FM TUNER 88-108 MHz 
JK05 27 MHz RECEIVER 
JKO6 27 MHz TRANSMITTER 
JKO7 DUAL TONE DECODER FOR 

RIG MODELS $43.00 
JKO8 33UVac LIGHT OPERATED RELAY $19.00 
JKO9 SIREN KIT inc. SPEAKER $19.00 
JK10 PHOTOGRAPHIC TIMER 240 Vac $23.00 
JK101 CAR BURGLAR ALARM KIT $55.00 

New Kits 

$30.00 
$30.00 
$33.00 
$29.00 

Mp 

JK02 
JKO3 

AT347 Electronic Roulette $54.00 
AT350 2 amp triac light controller $12.00 
'NT357 Touch -control light dimmer $33.00 
AT356 6 amp AC regulator $27.00 
MI -360 Multivibrator, sq wave to 10MHz $6.00 
SY-310 15w stereo amplifier kit $230.00 
SY-34037W stereo amplifier kit $289.00 

JostyKits are now available from: 

Sydney vicom, 
339 Pacific Hwy, Crows Nest 
Ph 436 2766 
Radio Despatch Service, 
869 George St Sydney. 
Ph 211 0816 
Customs Communications, 
Parramatta. Ph 635 6399 
Adelaide: Hamtronics, 
Goodwood Rd, Kingspark 
Ph 272 8417 

Melbourne: Eastern 
Communications, 
898 Riversdale Rd., 

Camberwell. Ph 836 8635 
Tasman Electronics, 
12 Victoria St, Coburg. 
Ph 354 5062 
Magraths, 208 Lt Lonsdale SC 

Melbourne. Ph 663 3736. 

rerel 
\ I 

Mall Orders Direct to VICOM. 68 Eastern Hd, 
Sth. Melbourne, Vic. 3205. Enclose SI extra for handling and postage costs 

Brisbane: Delsound, 
1 Wickham Tce, 
Ph 229 6155. 
CW Electronics, 
Marshall Rd, Tarrgindi 
Ph 48 6601. 
Perth: Willis Electronics, 
993 Hay St, 
Ph 321 7609 

Adelaide 43 7981 
Gold Coast 32 2644 

Geelong 78 9660 
Rockhampton 28 2843 
Wagga 21 2125 
Hobart 43 6337 
Cairns 54 1035 
Launceston 44 3882 

Launceston 31 7075 
Launceston 31 5815 
Brisbane 38 4480 
Wellington (NZ) 28 7946 



Communications monitor 
Communications monitors ha 
dustry as a cost efficient test 
servidng. 

Until now, service managers 
have been confused by a bewil- 
dering selection of plug-in 
modules available from the 
existing suppliers of communi- 
cation service monitors, say 
Vicom. 

Instrument Flight Research 
(IFR Inc) released communica- 
tions monitors Models FM -AM 
1000A and FM -AM 1000S re- 
cently. The instrument covers 
all functions as standard, and 
this includes spectrum analysis 
(S model), audio synthesis, two 
tone generation, BFO for single 
side -band measurement, power 
measuring to 100 watts and 
field strength measurements as 
well. All modes of measurement 
are available at the flick of a 
switch. The units cover to 1000 
MHz from the generator and on 
reception, with spectrum 
analysis from 1 MHz to 10 MHz. 

The instrument is powered by 
mains voltages or its own built- 
in NiCad battery pack. As the 
instrument is smaller and lighter 
than others in its class, it is well 
suited for field operation. 

IFR Inc manufacture the 
monitors to specifications 
traceable to the National 
Bureau of Standards. In addi- 
tion, they comply to FCC and 
FAA regulations for servicing of 

ve been recognised by the in- 
instrurrient for two-way radio 

0- 
01. V, P. ^ 

, , 2 

. I M.` 
" ? 

avionics. (Part 15 sub -part C 
FCC Rules and Regulations). 

Vicom International, Profes- 
sional Products Division, is the 
proud authorised Australian 
agent for the IFR range of test 
equipment. The people at 
Vicom are only too pleased to 

help you handle any enquiries 
on instruments and demonstra- 
tion units are available now. Vic- 
om's address is 68 Eastern 
Road, South Melbourne, tele- 
phone: 699-6700; Sydney, 339 
Pacific Highway, Crows Nest, 
telephone 436-2766. 

E t t sr. 

«.. 

Active 
SSB/ CW 
filter 
GFS Electronic Imports of 
Mitcham, Victoria recently 
released a new "signal enh- 
ancer"- theMFJ-752 dual 
tunable filter. 

The unit consists of two sepa- 
rate active filters that have both 
bandwidth and centre fre- 
quency fully adjustable. Either 
filter may be set up individually 
as peak, notch, low pass or high 
pass networks. 

Repeater struck 
by lightning 

Price of the MFJ-752 is $139. 
For more information contact 
GFS Electronic Imports, 15 
McKeon Road, Mitcham, Vic 
3132. (03) 873-3939. 

In the early hours of 14th December, the Gold Coast 
Amateur Radio Society's repeater VK4RGC (VHF/C1HF) was 
struck by lightning during a violent electrical storm. 

As a result, the mains power 
lead earth wire vapourized, the 
mains plug blew out of the wall 
and the transistors in the power 
amplifier melted and their caps 
were blown off! 

The repeater is not expected 
to be operational until Feb- 
ruary/March, when a new repea- 

ter is completed. 
Any donations towards the 

construction of a new repeater 
would be greatly appreciated. 
Donations to: GCARS Secret- 
ary, P.O. Box 588, Southport 
4215 QJd. Cheques payable to 
"Gold Coast Amateur Radio 
Society." 

DATA ENTRY MADE EASY .... MR - 500 
NOW ALL YOU NEED IS A STANDARD 

#2 PENCIL, A CARD, AND THE LOW-COST 
MR - 500 MARK SEISE CARD READER TO 
ENTER DATA INTO YOUR MICROCOMPUTER 

READER AND INTERFACES FOR 
APPLE 1I, TRS-80 ít PET 8825.00. 
S-100 AND RS232C 8985.00. 
(ALL PRICES EX TAX) 

*IDEAL FOR EDUCATION AND SMALL BUSINESS APPLICATIONS 

For more details contact: 

THE EEECTFiDil`C C`PEU`T 
SUIT 414, 4th FLOOR, 20 DUNCARI ST., FORTITUDE VALLEY, OLD. 4006. 
P.O. BOX 2, BROADWAY, Q. 4000. Telephone [01] 52-81455 

MARK SENSE CARD READER 

MARK READER 
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\\ 
set your sights 

on a space age career in 
Today's air Force. 

It takes hundreds of skilled people to 
keep our aircraft fully operational. To 
maintain the sophisticated electronic 
equipment carried on the planes, and on 
the ground. 
Right now we're looking for more fit 
young people - including Apprentices - 
to work on some of the most advanced 
aeronautical and communications 
systems in the world. Could you be one 
of them? 

The work is stimulating, 
rewarding and vital. 

The atmosphere throughout the Air 
Force is one of high professionalism in a 
unique and exciting environment. 
You'll be required to maintain the high 
technological standards that make 
today's Air Force the efficient force it is. 

Great Times. New friends. 
Today's Air Force also offers great 

comradeship, excellent sports facilities 
and an active social life. 

RG203.FP.129 

Necessary qualifications. 
You'll need to be aged between 17 

and 43 years. (17 and 34 if training i5 
required), an Australian citizen or 
meet our nationality requirements. 
(Apprenticeships are also available 
for those aged between 15 and 17 
years.) 

Start on full adult pay. 
From the first day, you'll be on full 

adult pay. After you've completed your 
initial training, we'll pay you even 
more. 
Then there's four weeks annual leave 
with a salary bonus and the 
opportunity to continue studying for 
higher qualifications. 

Interested? 
Walk into the Air Force 

Recruiting Office nearest you 
and have a chat with a Careers 
Officer. The address is in the phone book. 

You're somebody 
in Today's 

AirAuthorisedirector-General Recruiting Dept. Defence 

Alternatively send the coupon or 
'phone for details: 
Brisbane: Townsville: Sydney: 
226 2626 71 3191 212 1011 

Wollongong: agga: Canberra: 
28 6492 21W 1100 82 2333 
Hobart: Adelaide: Perth: 
34 7077 223 2891 325 6222 

O 

Newcastle: 
2 5476 
Melbourne: 
61 3731 

AIR FORCE CAREERS 
'N 

I, OFFICER, G.P.O. Box XYZ % 
in the capitarity nearest you. 

11S Yes! I aní interested in an Airforce 
career. Please senile full details. 

Name: t 
Mr,IMiss 

I AddrelA 
, 

. 1 
,, 

.4k / 

. 11, 
e Dateaf8irth-_J__._.1....::.4 g, N. RG203 

100 

11/ State: P 'e- 
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shortwave Ioins 
More space for broadcasters 
Shortwave broadcasting has gained a brand new band 
as a result of the Geneva World Administrative Radio 
Conference which concluded in December. 

The new band will be from 
13 600 to 13800 kHz, for the 
exclusive use of broadcast- 
ing stations. 

Another bonus for shortwave 
broadcasters and DXers alike is 
the expansion of all bands 
above 9 MHz, apart from the lit- 
tle used 11 metre band which 
has been contracted. 

Altogether, the proposals of 
the Geneva conference have 
added some 840 kilohertz of 
spectrum space for interna- 
tional shortwave broadcasting. 
These proposals should go a 

long way towards relieving the 
congestion now apparent on 
the broadcasting bands. 

Here is a run-down on the re- 
commendations of the World 
Administrative Radio Confer- 
ence, as they affect the 
shortwave broadcasting bands: 
120, 90 and 60 metre tropi- 
cal bands: No changes will be 
made to these bands. The 
proposals of some European 
countries that the 60 metre 
band be opened up for short 
distance international broad- 
casting were the targets of co- 
ordinated opposition from 
countries in tropical regions. 

This opposition ensured that 
60 metres will continue to be 
used for broadcasting only in 
tropical regions to reach a 

domestic audience. This news 
will please many DXers who 
mounted a vigorous cam- 
paign to keep the high-powered 
international stations out of the 
60 metre band, so preserving 
60 metres as a rich source of DX 
exotica. 
49 and 41 metre bands: The 
Geneva Conference decided 
there would be no expansion of 
either of these bands and the 
present shared arrangements 
between broadcasting and 
amateur operations will con- 
tinue on 7 MHz. 

This is a major disappoint- 
ment to DXers who are familiar 
with the tremendous over -use 
of both these bands. For exam- 
ple, 49 metres between 5950 
and 6200 is currently used daily 
for more than twice the number 

of broadcasting hours per fre- 
quency than the number of 
broadcast hours recommended 
as the maximum capacity by the 
International Telecommunica- 
tions Union. The situation on 41 
metres between 7100 and 7300 
is even worse, with this band 
being over -loaded above the 
ITU-recommended capacity 
per frequency by more than 2.5 
to 1. 

31 metres: This band has had 
its limits pushed upwards from 
9775 to 9900, and will now 
cover 9500-9900. Considering 
that the band, by ITU figures is 
already overloaded by a factor 
of more than 2.5 to 1, these 
proposals will probably only 
bring slight relief to the conges- 
tion. Also, it must be remem- 
bered that much of the new 
spectrum space up to 9900 is 

already well used by many 
broadcasters who have moved 
in as fixed services and other 
facilities have vacated this reg- 
ion. 

This will make for even less 
scope for international stations 
hoping to find vacant channels 
on 31 metres. 
25 metres: This band has been 
recommended for expansion at 
both extremities, with the bot- 
tom end extending down to 11 

650 (formerly 11 700), the 
upper end extending to 12 050 
(instead of 11 975). 

This is probably the most 
over -loaded broadcasting band 
at present, used to almost three 
times the ITU-recommended 
capacity. The néw spectrum 
space allocated to the 25 metre 
band is already well used by 
broadcasters, particularly the 
region from 11 700 to 11 650, 
with stations such as Israel, In- 
dia, China, USSR, Kuwait, 
Algeria and many others mak- 
ing for few vacant channels on 
this "new" spectrum space! 

23 metres: This will be a com- 
pletely new band for interna- 
tional broadcasting and may 
help to relieve some of the 
over -use on both 25 and 19 
metres. 

19 metres: The 19 metre band 
will be extended upwards to 15 
600 (from 15 540), providing an 
extra 150 kHz of spectrum 
space for broadcasting. Unfor- 
tunately, this only formalises a 

current trend, with many chan- 
nels above 15 450 already oc- 
cupied by broadcasters in an- 
ticipation of just such a decision 
of the Geneva Conference. 

16 metres: A further 150 
kilohertz has also been added to 
this band, extending down from 
17 700 to 17 550. China, Egypt 
and Israel are already major 
uses of this extra spectrum 
space. 

13 metres: This band has been 
extended by a further 100 kHz, 
with the upper limit at 21 850 
instead of at 21 750. It was the 
least congested broadcasting 
band according to ITU figures 
compiled at the end of 1978, 
but has recently come into grea- 
ter use during the present high 
sunspot activity. Basically a 

band for day -time reception, 
this extra 100 kHz will become 
less useful for long-distance in- 
ternational broadcasting as the 
expected decline in sunspot ac- 
tivity occurs later this year. 

11 metres: Broadcasting loses 
some 70 kHz in this band, with 
the frequencies from 25 600 to 
25 670 now allocated to the exc- 
lusive use of radio astronomy. 

Broadcasting could certainly 
afford to lose this spectrum 
space, for even during the pre- 
sent solar peak, when condi- 
tions are at their most favoura- 
ble for international broadcast- 
ing on this band, 11 metres is 
still very much under -used. 

The Geneva World Adminis- 
trative Radio Conference was at- 

tended by more than 2000 de- 
legates from 142 member 
countries, and the resolutions 
and regulations adopted cover 
more than 1150 pages. 

The new radio regulations 
adopted at the conference are 
due to come into effect on 
January 1st, 1982. DXers 
should not expect any im- 
mediate changes to frequencies 
used by broadcasters as a 

further conference is to be held 
to work out the details of 
shortwave broadcasting ser- 
vices and band allocations. 

The new allocations will not 
come into effect until 1985, with 
the present services operating 
in the new parts of the spectrum 
to be given over to shortwave 
broadcasting having those five 
years to vacate the frequencies. 

Overall, DXers must feel 
somewhat disappointed in the 
results of the Geneva Confer- 
ence. Back in 1959 when the 
last conference was held, there 
were only some 300 shortwave 
transmitters in operation world 
wide. When the 1979 Confer- 
ence met, there were about 
1500 transmitters in operation. 
Over -loading of the broadcast- 
ing bands has therefore be- 
come acute. A major problem 
of a bank up of transmissions 
on the 49 and 41 metre bands 
has not been tackled at all at 
Geneva. With new transmitters 
coming into use every year and 
with another World Administra- 
tive Radio Conference many 
years away, this overloading of 6 
MHz and 7 MHz will become 
acute, especially in periods of 
lower sunspot activity. This will 
inevitably force more stations to 
use frequencies outside the de- 
signated bands. 

Here is a listing of the new shortwave broadcasting bands 
decided upon by the WARC 1979 meeting in Geneva: 
120 metres: 2300-2495 (unchanged) 
90 metres: 3200-3400 (unchanged) 
75 metres: 3900-4000 (unchanged) 
60 metres: 4750-5060 (unchanged) 
49 metres: 5950-6200 (unchanged) 
41 metres: 7100-7300 (unchanged) 
31 metres: 9500-9900 (extra 125 kHz) 
25 metres: 11 650-12 050 (extra 125 kHz) 
23 metres: 13 600-13 800 (NEW BAND, extra 200 kHz) 
19 metres: 15 100-15 600 (extra 150 kHz) 
16 metres: 17 550-17 900 (extra 150 kHz) 
13 metres: 21 450-21 850 (extra 100 kHz) 
11 metres: 25 670-26 100 (loss of 70 kHz) 
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DESPATCH 
SERVICE 

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

ATTENTION 
Front panels for ETI and EA projects now 
made-up under order. Available on black or 
silver background. All panels made by the 
Scotchca! system. 

We specialise in PC Boards for all 
ETI and EA projects. 

TEXAS INSTRUMENTS 
CALCULATORS 

Ti59 
Ti58C 
TiPC100C Printer 
Ti30 Student Pack 
Ti50 
Ti55 
Ti Programmer 
Little Professor 
Speak & Spell 

Excl. 
S/Tax 

$247.00 
109.00 
213.57 

20.00 
35.31 
53.00 
53.60 
15.00 
64.83 

Incl. 
S/Tax 

$275.00 
120.70 
236.00 
22.10 
39.00 
59.00 
59.00 
16.57 
70.00 

We keep Texas program libraries, 
pakettes, adaptors, battery packs, 
thermal paper, blank magnetic cards, 
etc. 

CANON AUDIO 
CONNECTORS 
We are distributors for 
Canon plugs and sockets. 
Check our prices. 

Distributors for: 

XCELITE 
TOOLS 

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 8am to 5.30pm. 
Thursday night late shopping till 
8.30pm. Saturday 8am to 11.45am. 

8 
J.P. E A. 

ELECTRONICS 
EVERYTHING FOR 

THE CONSTRUCTOR 
AT BUDGET PRICES 

*Birthday Special* 

FM ANTENNA 
(88-108 MHz) 353 
(with 300-75 Balun) !1 Complete Kit 

NOW REGULAR 
PRICE 

$49.95 

$ 3995 SAVE $10.00 

SILICON VALLEY STOCKISTS 

I 
84 Ramsay Street, Haberfield 2045. 

Telephone (02) 799-3331 

2' ;-` r l I- 
LOVE n I 1.V I 1 
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C-6500 
Solid State, Synthesized Receiver 

Cpren Broadcast Band From 0.5 to 30 mile 
A state of the art communication, receive( covering 
the range 0.5-30MHz using a Wadley Loop for rock 
solid stability. Unlike some other receivers that use 
only one filter in the IF and exhibit poor selectivity. 
The C-6500 has two filters, giving good selectivity 
on SS8 and AM. For more details write to us for a 

brochure. $359 
NEW! 

26-160, 3130.514 MHz. SX-200 Programmable 
Features VHF/UHF Receiver. 

Wider frequency range, 

e 526-1KHi channel ó cing 16 Chns.1 $479.00 
on VHF and UHF. - 

y Covers 6, 2 and 0.7 
metre amateur bands I 
e Over 32,000 channels. 
e 0.5uV sensitivity. 

1 
e 220-240 VAC 8 12-16 .a t __ t 
VDC operation. 
e Including Aust. lowly/fit 

' and elrband. 
Mee iv a Po... brae aY ea,..a., et i.e,....... mes , 

G.F.S. ELECTRONIC IMPORTS 
15 McKEON ROAD, MITCHAM. 3132. 

(03) 873 3939 

Odd 11/ 
,ecePt197 

4. 

. V 

. * . 
CRAFT 

Improve your picture by fitting a mast -head 
amplifier plus a good quality cable such as 
coaxial or open wire. Your present signal can 
be increased by at least 3 times If you use one 
of the following amplifiers. 

Input Output Gain Ratio Price 
HILLS 
MH1 300 ohms 300 ohms 10 dB 3.1 547.62 
MH2 300-75 ohms 75 ohms 20 dB 10.1 563.31 
MH4 300-75 ohms 300-75 ohms 25 dB 17.1 571.52 
MH4F 10 or 20 dB down on Ch's 3-4-5A 574.97 
LABGEAR 
6060 75 ohms 75 ohms 28 dB 25.1 559.98 
6059 75 ohms 75 ohms 15 dB down 557.30 

on Ch's 0-6 
KINGRAY 
MH2O 300/75 ohms 300/75 ohms 20 dB 10.1 574.97 

CRAFT LINE AMPLIFIERS. VHF -UHF 
Outlets In Oul Gain Rallo Price 
1 75016 75 75 16 dB 6.1 545.00 
2 75012 75 75 12 dB 4.1 552.79 
3 75010 75 75 10 dB 3.1 553.70 
4 75010 75 75 10 dB 3.1 554.29 
2 75021 75 75 21 dB 11.1 560.45 
3 75019 75 75 19 dB 9.1 561.45 
4 75D19 75 75 19 dB 9.1 561.95 

CROWN remote control antenna rotator, $99.00 
ECRAFT double screen coaxial cable: 
2045 - 3.59 loss at 216 Mhz per 30 metres, 49c per 
metre. 
2063 - 2.05 loss at 216 Mhz per 30 metres, $1.08 
per metre. 

Open wire feeder - 1.5 dB loss at 200 Mhz per 
30 metres, 70c per metre. 
mewing - Telo-masts - guy fittings - outlet 
plates - splitters - Balun fly leads - etc. 
Belling -Lee type plugs in lots of 10, 55c each. 
Gold Detectors - Bounty Hunter range. 
84 VLF/TR Discrimination, $337. 2 only TR1000D 
VLF/TR, were $445, now $339. Red Baron RB7 
VLF/TP/SPO ground reject discriminator, 5595. ETI 
Kits, May'77, build you own gold detector, to clear at 
$49.00 

PL259 50 ohm plug, 60c. Jumper I eads, 6" fitted 
with 2 x PL259 plugs, $2.00. 

ELECTROCRAFT 
PTY. LTD. 

68 Whiting Street, Artarmon NSW 
Telephone 438-4308 Ext. 6 

WE ARE SPECIALISTS 
30 years in the antenna business. 

Hours: 8am to 5pm. Sat 9am to 12 noon. 
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shortwave Ioins 

VOICE Of TURKEY 

DIE STIMME DER TURKEI 

LA VOIK DE LA TUROUIE 

TRT 
Turkey for overseas 
A new outlet has recently been added by the Voice of Turkey 
for the programmes in Turkish for Turks abroad. 

New is 15 225, replacing a 

25 metre outlet, with Turkish 
programmes giving very good 
reception between 0500 and 
0800. 

Voice of Turkey has also ex- 
tensively re -arranged services in 
foreign languages. 

Programmes in English are 
now broadcast 1200-1300 on 
11 800 and 17 820; from 
1330-1430 on 17 820; Turkey's 
morning programmes in .En- 
glish are at 2030-2130 on 11 

955 and 9550, and between 
2200 and- 2255 on 11 955, 
9550, 9515 and 7215. 

This schedule means Turkey 
has increased services in En- 
glish considerably, with an extra 
hour of English in both the 
morning and evening transmis- 
sions. 

Greenland 
heard 
A rare DX catch at the best of 
times, Radio Greenland has 
recently been noted by sev- 
eral Melbourne DXers. 

The Godthaab station 
was received on 9575, from 
sign -on at 1000 until signals 
faded out at about 1050 due 
to advancing daylight in 
Greenland. 

Signals were able to be re- 
ceived from Godthaab on 
9575 due to this frequency 
being clear of co -channel in- 
terference and the favoura- 
ble propagation conditions 
during our "southern hemis- 
phere summer months. 

Delhi well 
heard on high 
frequencies 
The General Overseas Ser- 
vice of All India Radio, di- 
rected for Australia listen- 
ers, is beamed daily from 
1000 until 1100. 

Well heard at present carrying 
this service is 21 695. Other fre- 
quencies for the programme di- 
rected our way are 17 875, 
15 205 and 11 935. The station 
welcomes reports and com- 
ments from listeners which can 
be sent to: Box 500 New Delhi, 
110001. 

Malta Calling 
The Maltese state radio has 
again been heard with the 
weekly English programme 
from the relay facilities at 
Cyclops, near Valetta. 

"Malta Calling" is on air each 
Saturday 0700 to 0800 on 
9670. A good roundup of local 
and overseas news is given at 
0713-0720. "Malta Calling" 
gives good reception currently, 
although the station had not 
been traced on the bands dur- 
ing the last few months of 1979. 
It is believed the station was in- 
active on shortwave in that 
period, but has returned in the 
familiar format and on the old 
frequency. 

Reports of Malta Calling may 
be sent to Box 82, Valetta. 

Zimbabwe guerillas 
from Madagascar 
The Patriotic Front guerilla alliance has recently been noted 
in eastern Australia during their newly introduced broad- 
casts via Radio Madagascar. 

Identifying as the "Zimbabwe People's Revolutionary Voice", the 
Patriotic Front programme is heard currently on 5010 at 1715, in 
English and African languages. 

Daily from Andorra 
The tiny principality of Andorra, located in the Pyrenees 
between France and Spain, now broadcasts daily program- 
mes produced by Adventist World Radio. 

The AWR programmes begin 
each day with English at 2000, 
with various languages filling 
the 2030-2100 block each day. 
Andorra's frequency is 6215, 
just above the 49 metre band. 
They use a transmitter rated at 
only 3 kilowatts, so making their 
shortwave broadcasts a real 
challenge for the DXer to hunt 
out 

More should be heard from 
Andorra in the future however, 
as the station has plans for ac- 
quiring a 20 kilowatt unit to op- 
erate on shortwave. When instal- 
led, the new transmitter should 
make for regular reception of 
Radio Andorra here in Australia. 

Clandestine 
radio 
An interesting clandestine 
broadcaster currently pro- 
viding good signals is Bizim 
Radio (meaning "Our 
Radio") which is the Voice of 
the Turkish Communist 
Party. 

The station can be heard on 
weekdays on 9585, with prog- 
rammes in Turkish from 0600 
to 0650, and again between 
0700 and 0750. The station has 
been operating for some years 
and is well heard all over 
Europe. 

There is still uncertainty as to 
the location of the shortwave 
transmitter used by Bizim 
Radio. European observers are 
of the opinion that the transmit- 
ter is located in either East 
Germany or Romania. Bizim 
Radio broadcasts political talks 
and typical Turkish music. The 
station is not heard in Australia ' 

on weekends, as 9585 is oc- 
cupied by Radio Budapest with 
a special service in Turkish and 
Greek. 

Philippines 
news round -up 
An interesting service for 
those seeking a good roun- 
dup of Asian news is that 
provided by the Philippines 
News Agency, broadcast 
daily via the transmitters of 
the Far East Broadcasting 
Company in Manila. 

The Philippines News Agency 
has English news read at dicta- 
tion speed every day via FEBC 
on 9720, between 0830 and 
0900. 

Brazil in 
English 
Radio Nacional de Brasilia's 
International Service has re- 
cently begun use of the new 
outlet of 15 125 for the En- 
glish programme broadcast 
daily 2000-2100. 

This programme includes 
short features on Brazilian 
events, history and culture to- 
gether with selections of local 
music which are always a high- 
light 

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 to Central 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, Híghett Vic 3190, or from 
PO Box 79, Narrabeen NSW 2101, for a 

30c stamp. 
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ACOUSTIC ELECTRONIC DEVELOPMENTS' 

Some of our fine range of products. 

MORROW (THINKER TOYS) PRODUCTS: 
SuperRam: 16K Static RAM in KIT form for $299. 
Discus 20: Sorcerer Compatible 8" Floppy Disc System. 
Switchboard: Extended VO facilities for $199 the Kit. 
Memory Master: 16K and 24K RAM with Bank Select from $349. 
Wunderbuss: Actively terminated ultra low noise 5100 bus cards from sm. 

Some of the SSM BLUE BOARDS: 

ffildbáfh 
bLdr' 

V83 80: 80 x 24 or 80 x 51 Video display board, graphics up to 160 x 204, up to 256 user defined 
symbols, full interface and memory mapped from $375. 

104: 2 parallel and 2 serial ports: RS232. current loop. 55 to 9600 baud for $159. 
S81: Music Synthesiser card: Turn your computer into a musical instrument for $179. Can be banked 

for multipart harmony. Provides wide range of waveform and envelope control. 
MB8A: 1K to 16K EPROM card: $145 plus 2708's Includes power on jump circuit, facility to disable 

any 1K chunk. 

PRINTERS: 
Base 2 Dot Matrix for up to 132 characters per line from $600. Can provide high resolution graphics 

and tractor feed. 
Diablo Wordprocessing daisy wheel printing from $2800. Other Printers available to special order. 

PROTOTYPING: 
Solder, Soldering Irons, Tools. Wire Wrap materials and tools. 
5100 Wire wrap or solder card: $18.50. 
5100 Extender with Logic probe, pulse catcher. A surprisingly powerful de -bugging tool for $49. 

INTEL and ZILOG: 
A full range of Intel and Zilog microprocessor and support chips. 

Opening Hours: Mon -Sat 9 to 6 and till 9pm Thur. 

Prices subject to change without notice. 

SOFTWARE: 

123 Military Road, 
Guildford. Ph 632-6301. 

CP/M, Microsoft Disc Basic, Tarbell Cassette Basic. Disc Fortran, Cobol, Pascal. Structured Sys- 
tems' completely integrated Business Software, WordStar for Ultimate Word Processing. CP/M 
utility to use the ETI 643 EPROM Programmer to its fullest' 

BASIC HOME, HOBBY COMPUTER SYSTEM: 
Includes the famous CMS -01 cabinet, containing the MPS -01X power supply. a fully terminated and 
shielded Wunderbuss, DG680 Z80 CPU card with Monitor VO and cassette interface, DG640 64 x 16 
video card with graphics. 16K Morrow static RAM, 14" video monitor. ASR37 keyboard with upper 
and lower case. Pnced from $1595 including Sales Tax. Compare with about $1900 for similarly 
optioned Sorcerer, with the added advantages of IEEE speaficabons. Expandable to the largest 
imaginable microcomputer system with floppy andor hard disc drives. 

MOST POWERFUL BUSINESS SYSTEM: 
We can provide one of the most powerful fully Integrated business systems available. Standard 
Features: Most Rugged construction (engineered in sheet steel and cast aluminium), S100 from the 
ground up, without the add-on apologies often required by other systems. High resolution, green 
phosphor 80 024 character video display. Full word processing keyboard. Fast Z80 CPU, up to 64K of 
memory. all required inpuVoutput facilities. High speed, superior quality PerSa dual 8" floppy disc 
drive, running true IBM compatible Single and Double Density formats. Software: CP/M Disc 
Operating System, CBASIC2, Accounts receivable, accounts payable, general ledger, WordStar word 
processor, Mailing list, file Sort and Merge. Primer: Diablo word processing daisy wheel printer. See 
us and discuss your particular requirements, so that we can advise you on the best combination to 
meet them. 

For a full range of AED's own products see ETI Dec '79 and Jan 
'80 advertisements and press releases. 

GET YOUR ETI 643 EPROM PROGRAMMER 

KIT FROM US FOR $115. 

. . 

Kenelec (Aust.) Pty. Ltd. 
48 Henderson Rd, Clayton, Vic. 3168. Tel. (03) 560-1011. NSW (02) 439-3954. SA (08) 223-2420. OLD (07) 262-2223. WA (09) 444-5826. 
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PREDICTIONS 
APRIL 

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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19130 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 Flayer 

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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MODEL P6R 
Stylus: 
Frequency Range: 
Tracking Force Range: 
Channel Separation: 

0.7 mil 
20-20,000 Hz 
2-4 grams 
1kHz 25dB 

Hi -Fi Audio Equipment 
AMALGAMATED WIRELESS 

(AUSTRALASIA) LIMITED 

Road, Ashfieid, NSW 2131 Phone 797 5757 
Melbourne 
560 4533 

Perth 
271 0888 

Launceston 
44 5155 

Townsville 
79 6155 

MODEL P7E 
Stylus: 
Frequency Range: 
Tracking Force Range: 
Channel Separation: 

0.3 x 0.7 mil 
10-21.500 Hz 

1.25-2.5 grams 
1kHz 25dB 

The cantilever is centered symmetrically in 
a small hole in a very thin, gold-plated metal plate (a). The 
hole is only marginally larger in diameter than is the canti- 
lever assembly. The plate and the geld -plated cantilever assembly are connected to each other by a newly developed 

rubber element (b) which is vulcanized to both metal parts 
via a special process. The gauge of the suspension plate is 
quite small in comparison to the diameter of the cantilever 
assembly. The result is a knife-edge bearing of incredibly 
small size. When transverse force is applied to the stylus, the. 
cantilever assembly "rolls" back and forth over the knife-edge. 
Due to the design's complete symmetry, the same mechan- 
ical conditions exist for transverse excitation in all directions. 
Essentially attributable to the extremely small distance be- 
tween the cantilever assembly and the edge of the hole, the 
knife-edge effect virtually eliminates dynamic shifting of the 
pivot point. Variation of the shape of the rubber element 
allows control of the dynamic forces and torque distribution 
free from any effects on the pivot point. By tailoring the shape 
of the rubber element, or by combining two rubber elements, 
it is possible to control the damping. If two rubber elements 
are used, a hard rubber may be used in the vicinity of the 
pivot point (where forces are large) while a softer rubber (c) 
may be used at greater distances for damping control. This Hobart has the advantage of maintaining the desired firm, small, fixed 
pivot point, and eliminates one of the basic reasons for in- 
clusion of the support or tie -back wire characteristic of tradi- 

272 2366 44 1631 tional designs: i.e. hysteresis, or sagging of the soft -rubber 
element due to the large static suspension (tracking) forces. 

72 4366 

Brisbane 

1 

r"l , I 

, 4 ' ' ' .lm 'i. 
if 

The AKG Transversal Suspension System 
The solution to the pivot problem is relatively simple: a single - 
suspension element comprises both the spring (suspension 
and restoring force) and frictional (damping) functions. This 
results in a pivot point "drift zone" which is limited to a small, 
practical dimension. The tracking force of the cartridge is 
transferred to the stylus tip through torque forces created at 
the suspension element. To be more specific, as the stylus 
tip rests in the record groove, the cantilever will swing up at 
the stylus end until the torque -generated force reaches equi- 
librium with the tracking force. By minimizing the length of 
the lever over which this torque is generated, the chance of 
dynamic shifting of the pivot point is greatly reduced. Further, 
placing the plane of the suspension force perpendicular to 
the cantilever axis and directly through the pivot point con- 
centrates all forces essentially at one point. In conventional 
designs, the plane of the suspension force (wire) is parallel 
to the cantilever, and therefore, not clearly defined as a 
single -point force. 

AKG Transversal Suspension 

now offers you the 
major advancement in 
phonocartridge design 

transversal 
suspension' 
MODEL PBE 
Stylus: 
Frequency Range: 
Tracking Force Range: 
Channel Separation: 

0.2 x 0.7 mil nude 
10-23,000 Hz 

0.75-1.25 grams 
1kHz 30dB 

MODEL PEES 
Stylus: 0.2 x O.T mil nude 
Frequency Range: 10-28,000 Hz 
Tracking Force Range: 0.75-1.25 grams 
Channel Separation: 1kHz 30dB 

MODEL P6E 
Stylus: 0.3 x 0.7 mil 
Frequency Range: 20-20,000 Hz 
Tracking Force Range: 1.5-3 grams 
Channel Separation: 1kHz 25dB 

554 Parramatta 
Canberra 
80 5915 

Adelaide 

AKG ,-- 
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SON ICS is a magazine for musicians and road crews, for 
sound engineers, lighting operators and recording engin- 

eers, for service technicians and venue managers, and for 
anyone at all who has an interest in or an involvement 
with music or musical electronics. 

SONICS covers every aspect of sound production and 

presentation, from pick-ups, guitars and amplifiers to 
microphones, mixers and multitrack recorders. 

FAKERS et. 
UDSP you G 

142 LO hat Y ou Hear is What 

Ultimately, 
what ou 

hear is the speaker..... 
by e.xb McPherson 

SHINE 
BRIGHTLY 

lÓ3 Rock and Roll Lighting 
and Effects. 

by Julius 
Gr.non darkness, 

peut ople e 

the stage 
¡s in 

Me 
hand. 

If all will look at 

t. FEATURE PRIMER 

THE TEAL 
MULTITRA 

d,n.r.or 1621 

EQUIPMENT 
T AND 

INSTRUMENT ES 
DIREC 

The first edition of SONICS contains feature articles on a variety 
of topics, plus a comprehensive Directory - a guide to the "tools 
of the trade" in the form of a survey of every electric/electronic instru- 
ment or piece of equipment SONICS could track down: what it is, 

where to get it, and what it will cost. 

SONICS is a music magazine with a difference - a magazine about the 

marriage of music and technology. 
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Be heard with the Professionals 
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PE52 . 
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MODEL 565SD: The Unisphere 1 is a dual impedence 
unidirectional dynamic microphone with a frequency 
response of 50 to 15,000 hertz with a built in "wind" and 
"pop" filter which enables the microphone to be used 
either indoors or outdoors. An all round stage 
microphone. 
MODEL 545SD: The Unidyne 111 is a dual impedence 
unidirectional dynamic microphone with a frequency 
response of 50 to 15,000 hertz which provides wide 
range reproduction of music and voice as required in high 
quality theatre-stage sound systems as well as critical 
public address systems. 
MODEL 515SA &SB: The Unidyne"Eris available in either 
high or low impendence with a frequency response for 
voice of 80 to 13,000 hertz. These are low cost 
unidirectional microphones which are ideal for use with 
good quality sound systems and tape recorders. 
MODEL SM58: The model SM58 is a rugged, 
unidirectional microphone with a highly effective built in 

SM59 

Rolling Stones 
The Who 

Rod Stewart 
Sherbet (Highway) 

Brazil 77 1/lrátM11 
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SM57 

Professional microphones 
"wind" and "pop" filter and a frequency response of 15 to 
15,000 hertz. The SM58 is suited to studio vocal music 
recording and is possibly the best popular vocal 
microphone available at the present time for stage use. 
It's rejection of feed -back is also excellent. 
MODEL SW 57: The model SM57 is a slender dynamic 
microphone built to provide wide range reproduction of 
music and voice. They feature an exceptional uniform and 
effective unidirectional pick-up pattern with a frequency 
response of 40 to 15,000 hertz and makes this ideal for 
use in sti.tdio broadcasting recording and critical sound 
reinforcement applications. 
MODEL 588SA & 5B: The Unisphere "B" series is 
available in either high or low impedence with a frequency 
response for voice of 80 to 13,000 hertz. It has a built in 
"wind" and "pop" filter which makes it ideal for use as a 
vocal microphone with orchestras, small combos and tape 
recording where cost is a factor. A good allround 
performer. 

Distributed in Australia by audio engineers pty ltd 
AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 

342 Kent Street. 2A Hill Street. 51ACastlemaine Street. 33 Wittenoom Street. 
SYDNEY 2000 N.S W THORNBURY 3071 Vic. MILTON 4064 Old EAST PERTH 6000 W A. 

AE140/FP 
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High fidelity. Natural sound 
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A super system based on the power MOS FET Amplifier HA 5700. 
The high fidelity and natural sound concept together 

give pure performance in this super system from Hitachi - 
examples of Hitachi's advanced Hi Fi 
technology. The amplifier incorporates 
power MOS FET devices -another Hitachi 
world first. MOS FET (Metal Oxide Semi 
Conductor) is a new development 
which enables superior performance to 
conventional bipolar transistors giving 
the lowest possible distortion over the 
widest possible frequency range. 

The turntable features the 
revolutionary Hitachi Unitorque 
motor system which delivers smooth 
unfluctuating torque for extremely low 
wow and flutter and high signal to noise 
ratios. With unitorque there is none of 

the cogging or pulsations associated with conventional 
DC motors used in most direct drive turntables. 

Other features and Hitachi develop- 
ments include the power assisted soft 
touch mechanism and digital fluores- 
cent metering of the cassette deck and 
of course a dynamic responsive 3 way 
speaker system and the precise recep- 
tion of the solid state tuner. 
And what does all this add up to? 
Performance. Pure and simple. 
The facts and figures may look 
Impressive but the real Judge is 
you. Listen to Hitachi soon. 
Melbourne 958722 Brisbane 2752033 
Sydney 6692200 Adelaide 2121300 Quality comes first at Hitachi Perth 4581911 Hobart 280291 H&T HSA010 
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news 
Australia's first comprehensive guide 
to electronic musical instruments and equipment! 
Sonics, Australia's first specialised and authoritative 
magazine on musical electronics, has just been pub- 
lished by the ETI division of Modern Magazines. 

It's a music magazine with 
a difference - about elec- 
tronic music and about elec- 
tronics in music; about the 
application of technology to 
music. 

Electronic methods have 
been used for the amplification 
and recording of instruments 
and voices and to create new 
instruments for more than 50 
years. In the last 20 years the 
level of technology, and our re- 
liance upon it, has increased 
dramatically. Contemporary 
music - and the multi -million 
dollar music industry, could not 
exist without it. 

Sonics is a magazine for 
musicians and roadies, for 
sound engineers, lighting 
operators and recording en- 

gineers, for service technicians 
and venue managers - anyone 
who has an interest or involve- 
ment in music or musical elec- 
tronics. 

The first edition, published as 
the 1980 yearbook, contains ten 
features on everything from 
keyboards to microphones to 
lighting, plus thirteen directories 
listing all the instruments and 
equipment currently available in 
Australia. Future editions will be 
published quarterly. 

Ron Keeley, who was the 
drummer with acclaimed rock 
group Radio Birdman and lat- 
terly The Visitors and The Other 
Side, edited this first issue. It is 
on sale now at newsagents and 
selected specialist outlets, 
$4.35. 

Tiny motional feedback 
speakers deliver big sound 
Philips' AH 587 motional feedback box has an internal vol- 
ume of only 19 litres yet delivers an SPL of 109 dB at one 
metre and has a frequency response from 27 Hz to 20 kHz, 
according to Its specifications. 

Measuring an overall 300 x 
487 x 237 mm, the AH 587 in- 
corporates a special Philips 
'combi dome squawker/twee- 
ter' and a 200 mm motional 
feedback (MFB) woofer. The 
woofer has a built-in ac- 
celerometer which provides in- 
formation to the servo feedback 
loop electronics included in the 
box. 

Each driver is powered by its 
own associated amplifier from 
an electronic crossover unit. 
This crossover has three sepa- 
rate, accurately -scaled filters 
which can be switched in to nul- 
lify the effects of bass coloura- 
tion wherever a unit is placed. 

The speaker input is pro- 
tected against overload from 
excessive input levels. Input 
sensitivity can be varied over the 
range of l V to 25 V. Input. im- 

pedance is quoted as 100 k up 
to 3 V input, I k above that. 
Overall distortion is quoted as 
less than 0.1%, at the rated 
power for each driver. 

More information available 
from your local Philips dealer. 

Lightweight phones 
from Koss 
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Renowned in the audio industry for quality headphones for 
many years, Koss' new HV/1A stereophones should gain 
ready acceptance. 

Featuring lightweight con- 
struction, the 'phones have a 

new, low -mass Decilite (TM) 
driver diaphragm giving a wide 
frequency response - quoted 
as 15 Hz to 30 kHz. 

The headband is extendable 
with self-adjusting, pivoting 
yokes and soft -padded, vinyl 
cover. The ear cushions are 
made of soft acoustical sponge. 

Sensitivity is quoted as 500 

New man for 
Hagemeyer 
Mr K.K. Tan was appointed 
new National Sales Manager 
of Hagemeyer (Australasia) 
B.V. late last year by the 
company's Division Director 
Oceania, Mr C.W. Rakers. 

Mr Tan was formerly the 
General Manager of Hagemeyer 
Trading Co. (Singapore) Sdn. 
Bhd. 

mV (pink noise) for 100 dB SPL, 
900 mV for a 1 kHz sine wave. 
Soundpressure level produced 
at 1% THD at 1 kHz is quoted as 
108 dB. The specifications give 
the impedance as 157 ohms at 
1 kHz and the HV/lA is de- 
signed to operate from outputs 
with a source impedance bet- 
ween 3.2 and 600 ohms. 

Koss headphones are distri- 
buted in Australia by Audio En- 
gineers P/L, 342 Kent St, Syd- 
ney 2000 NSW, offices in Vic- 
toria, QLD and WA 
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Record Ecology in DiscKit 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 

ena 
DISTRIBUTORS 

Australasia Pty. Ltd. 
Telex: 93299 Phone: (09) 361 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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Flexible head demagnetizer 
The new tape head demagnetizer from TDK, model HD -11, 
features an adjustable yoke angle and rapid operation. 

The unit is battery -operated 
and fully self-contained and 
suits both open -reel and cas- 
sette recorders of all types. 

The unit will produce a flux 
density of 640 Gauss, according 
to TDK and has a decaying os- 
cillation so that the unit is simply 
held with the yoke against the 
recorder head and the demag- 

netizing push-button operated. 
The heads are demagnetized in 
about 0.7 seconds. 

The HD -11 head demag- 
netizer is available through hi-fi 
dealers throughout Australia. 
For more information, contact 
TDK (Australia), 4 Dowling St, 
Wooloomooloo NSW 2111; 
(02) 358-2088. 

Mics for the musician - from AKG 
To release the new range of AKG microphones, Dr Fritz 
Sippl of AKG presented a lecture and demonstration on 
psychoacoustics, reverberation and microphones in Sydney 
late last year. 

The three new microphones 
in the 'D300' series have been 
given an inherent 'presence' 
characteristic -a slight rise in 
the response between 2 kHz 
and 12 kHz, peaking by 6 dB 
around 5 kHz. Each mic incor- 
porates a newly -developed 
dynamic capsule. 

Model D310 is a cardiod mic 
while the D320B and D330BT 
are hypercardiod mics. The 
polar pattern is claimed to be 
virtually independent of fre- 
quency and uniform about the 
axis. Thus, susceptibility to 
feedback is extremely low. The 
D320B and D330BT each have 
a hum compensation coil to re- 
duce pickup from stray fields. 

The D330BT incorporates a 

special elastic suspension sys- 
tem for the transducer which 
AKG claim protects it against 
most structure -borne vibra- 
tions, greatly reducing mic 
stand and handling noise. 

The D320B and D330BT 
have "contour'. switches to vary 
the presence characteristics of 
the mic. The D320B has a small 

three -position switch designed 
to adjust the bass response to 
reduce 'proximity' effect. The 
D330BT, in addition to a low 
frequency contour switch, in- 
cludes a high frequency switch 
designed to add brilliance and 
presence. 

All microphones in the series 
are designed to withstand con- 
siderable abuse. 

Dr Sippl has been a company 
director with AKG since 1959. 
He was born in Vienna, Austria, 
in 1922 and has a Dipl. Ing. in 
Applied Mathematics and 
Phsycis from the Vienna Tech- 
nical University. He has also 
studied Psychology in Vienna 
and Berlin. He helped develop 
the first tape recorders in 1941. 
Dr Sippl has lectured all over the 
world and written many articles 
in the fields of audio and 
psychoacoustics. 

AKG is represented in Au- 
stralia by AWA Engineering 
Products Division, 422 Lane 
Cove Rd, North Ryde NSW 
2113. (02) 888-8111. 

Fosgate speakers for 
car sound systems 
To complement their range of car hi -fl systems, Fosgate 
have a range of speaker systems to provide 'full range' sound 
in your vehicle. 

Two systems are offered: the 
PRS-690, a two-way stereo set 
and the PRS-694, a three-way 
system. 

The PRS-690 consists of two 
150 x 230 mm woofers which 
feature 567 gram (20 oz.) mag- 
nets, plus two 25 mm dome 
tweeters. Frequency response 
of the system is quoted as 25 Hz 

to 20 kHz. The system includes 
all grilles, wires and mounting 

t; ' 
r-. 

equipment 
The PRS-694 system has the 

same woofer and tweeter set as 
the PRS-690 but includes a pair 
of mid -range drivers measuring 
50 x 114 mm, having 284 gram 
magnets. 

Further information can be 
obtained from the importers: 
CPI (Australia) Pty Ltd, P.O. Box 
246, Double Bay NSW 2028. 
(02) 36-3703 TLX ÁA23381. 

rr 
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Stylish portable with AM /FM 
Sanyo's latest ac/dc portable, model RP5445, is stylishly 
finished in grey and black. It covers the full medium - 
frequency broadcast band and the international FM band. 

Its 77 mm speaker provides good sound level from the half watt 
audio output stage. Tuning is by a slide rule dial. It has a high/low 
switched tone control and is powered by internal batteries or ac 
mains. Recommended retail price is $40. Sanyo Australia Pty Ltd, 
225 Miller St, North Sydney NSW 2060. (02) 436-1122. 

Moving -coil 
from Piezo 
Piezo, well-known for their 
induced -magnet and 
moving -magnet cartridges, 
released their new moving - 
coil cartridge, model GM - 
500, late last year. 

Distributed here by the 
Melbourne -based Maruni Cor- 
poration, the GM500 comes 
complete with headshell and 

features a frequency response 
of 10 Hz to 50 kHz, according to 
the literature. It comes with an 
elliptical stylus and has a quoted 
compliance of 90 nm per dyne 
(at 100 Hz). Recommended 
tracking force is 1.6 - 2.0g and 
overall cartridge weight (with 
headshell) is 15.4g. 

For more information on the 
GM500, contact The Maruni 
Corporation, 297 Williamstown 
Rd, Port Melbourne 3207 Vic. 
(03) 645-2079. 
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For free Hi -Fi advice anytime ... drop in 
on your Audio Reflex Dealer 
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MC head amp 
from Accuphase 
A recent release from Arena Distributors was the Accuphase 
moving coil head amp, model C-7. 

Featuring a direct -coupled Class A push-pull amplifier design, 
Accuphase claim a hum and noise figure of -72 dB (IHF-NRIAA 
with respect to 100 nV input), gain of 26 dB, THD less than 0.002% 
across the spectrum at maximum input and a max. input voltage of 
35 mV RMS. Input and output impedance is quoted as 100 ohms. 

The C-7 head amp measures 102 mm wide, 61 mm high by 

350 mm deep and is powered from the 240 Vac mains. More 
Information is available from Arena Distributors, 642 Albany High- 
way, Perth WA. 6000. (09) 361-5422. 

New speaker from British 
designer 
British speaker designer, Jim Rogers launched a 'twin -bass' 
speaker system recently, housed in an unusual 'tensioned 
aluminium' cylindrical enclosure. 

Called the JR150, it uses two 
long -throw 130 mm diameter 
Bextrene cone bass drivers 
which are said to be electrically 
and acoustically in parallel. 
Rogers claims his design 
Increases radiation, reduces 
distortion and provides superior 
transient response. 

Claimed performance figures 
are certainly impressive - 
frequency response 40 Hz to 40 
kHz; power handling to 100 
watts on programme. The 
JR150 is recommended for use 
with amplifiers delivering from 
15 to 100 watts. 

The Australian agents, 

International Dynamics, are 
confident the system will 
emulate the success of the 
smaller JR149s which readers 
may know, on which the new 
speaker is based. 

As with the JR149,the JR150 
is available in a variety of wood 
and leather finished tops and 
has an acoustically transparent 
foam cover which can be 
removed for cleaning. An 
optional stand is available if 
floor -standing operation is 
envisaged. 

International Dynamics are at 

23 Elma Rd, Cheltenham 3192 
Vic., (03) 95-0366. 

Sound Engineering 
certificate course 
The South Australian Music and Audio Education Centre 
has been granted a licence by the SA. Department of Tech- 
nical and Further Education (TAFE) to operate a 'Private 
Technical College'. 

They have received the licence, No. 333, after running the Sound 
Engineering Certificate course for the past two years. The licence 
also incorporates the Advanced Sound Engineering Diploma prog- 
ramme of study and the Live Sound course. 

Under the terms of the licence, the Centre's lecturing techniques, 
notes, references, premises, fees and administrative structure are 

reviewed by the Department of TAFE. This provides protection for 
students and a close liaison between the Education Department 
and the Centre. 

Enrolments are now open for the 1980 Sound Engineering 
Certificate course and persons interested should contact the SA. 
Music and Audio Education Centre in Adelaide on (08) 212-5955. 
They are located at 212 Hindley St, Adelaide S.A. 5000. 

00 In 
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New receiver from Audio Reflex 
The AR650 is an attractively designed AM/FM receiver in- 
corporating both a highly flexible and sophisticated preamp 
section with the latest in circuit technology. 

At 50 W RMS per channel, total harmonic distortion is quoted as 

0.9%; frequency response, 10 Hz -30 kHz and the power bandwidth 
20 Hz -20 kHz with 8 ohm load. 

The FM tuner's sensitivity at I mV gives excellent clarity and offers 
in addition highly accurate and easy tuning of all stations, according 
to Audio Reflex: 

Recommended retail price is $399. 
For further information, contact Audio Reflex (Australia) Pty Ltd, 7 

Orchard Road, Brookvale NSW 2100. (02) 938-4188. 

Cassette book 
Dick Smith's "Inside Story 
on Cassettes" is a booklet 
describing all the useful 
things you need to know 
about cassette recorders 
and cassettes. 

It covers 'Choosing a Cas- 
sette Recorder', 'Choosing a 

Cassette', 'Maintenance' and 
'Recording'. 

It is listed as catalogue 
number B-6035 and is available 
at all Dick Smith stores - free 
with any purchase of any ten 
cassettes. 

The inside 
story on 
cassettes._ 
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Pack it.Wrap it. Seal it.Tie it. 
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Or bag it. 
The best ideas are always simple. Like TNT Courier Don't be fooled by appearances. The bag is tough, 

Overnight Satchels. For $8.75 you can send anything that waterproof and tear resistant. 
fits inside, to almost anywhere in Australia door to door. Get TNT Courier Overnight Satchels from TNT 

Overnight. Just call before 6 p.m. and we'll get it there, Courier offices around Australia. Or from 

usually by 10 a.m. the next morning. most newsagents. ©© 
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. 



Digital standards 
a quandary 
In our October 1979 issue we gave readers an insight into 
the developments in digital recording which will eventually 
revolutionise our hi-fi systems and video recorders. We 
now look a little further into this fascinating subject, but no 
one (not even the staff of ETI!) can hope to forecast when 
we shall be able to derive the full benefits of domestic 
digital audio recordings. 

THE MAIN ADVANTAGES of digital 
recording systems are the greatly 
improved signal-to-noise ratio, the 
improved quality of reproduction and 
the ability to copy repeatedly (including 
the making of copies from each 
succeeding copy) without any degrad- 
ation of the signal quality. The 
advantages and disadvantages are 
summarised in Table 1. 

It is perhaps rather remarkable that 
digital audio equipment was first 
investigated not for possible use in hi-fi 
equipment, but rather in the communi- 
cations field. Here, the only requirement 
is that of intelligibility, not whether 
the audio output sounds clear and 
pleasant. The audio bandwidth in 
communications equipment can be very 
restricted and therefore the system 
could be relatively simple. 

Standards 
In high fidelity digital audio systems, 
one can select the performance to 

Sony's DAD -1X digital audio disc player. 

match one's own particular require- 
ments. Unfortunately, systems using 
one standard are not normally 
compatible with those using another 
digital standard. A standardised system 
is essential if one is to be able to 
purchase digitally recorded audio tapes 
or discs or play items recorded by 
others. Although the need for a 
standardised system of digital recording 
is so vital, it is also important that the 
standards should not be selected too 
early as users may suffer for many years 
to come if they have to work with 
equipment which is not using the 
optimum standards. 

In order to appreciate the vital 
importance of the proper standardis- 
ation of digital audio equipment let us 
consider some of the trade-offs involved. 
Last October we saw that the analogue 
signal to be recorded had to be sampled 
at regular times; that is, the amplitude 
of the waveform was measured. What 
sampling rate should we choose for our 

future digital recorders? If one chooses 
a low sampling rate, the audio bandwidth 
can be restricted so that quality of the 
reproduced sound is less than optimum. 
On the other hand, if we select a higher 
sampling rate than is really required, 
the complexity and cost of the 
recording and reproducing equipment 
is greatly increased. We must not make 
the mistake of demanding cheap digital 
recording equipment and hence poor 
equipment operating on those standards 
for ever and anon. Equally the cost of 
the equipment must not be allowed to 
rise to añ excessive figure. 

One of the factors which must be 
considered in the choice of sampling 
rate is that of the word length. Each 
digital word represents a certain signal 
level and one wishes to be able to 
specify the signal level at any time 
accurately by having a suitably long 
digital word, but not an excessively long 
word which would result in unnecessarily 
costly equipment. 

Table 2 shows how the number of 
bits per word (the word length) is 
related to the number of signal voltage 
levels which can be specified and 
to the dynamic range of the system 
concerned. In the case of a system 
employing a 10 bit word, there are 1024 
levels available for specifying the signal 
voltage, but if one uses a word length 
of 16 bits (only just over one and a 
half times as long), one can specify the 
signal level as being any one of 65 536 
(2l levels. 

The dynamic range is the relation- 
ship between the quietest sound which 
can be specified in the recording and the 
loudest sound which can be handled by 
the digital system. It is equal to the 
difference between the signal level 
corresponding to the digital '1' level and 
that corresponding to the greatest signal 
level which can be recorded, that is, to 
the number of bits shown in the second 
column of Table 2. For our more 
mathematically inclined readers: 
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ADVANTAGES DISADVANTAGES 

Signal-to-noise ratio can be very high indeed. The equipment is complex and therefore expensive. 

No degradation of signals occurs on repeated copying. Editing is impossible at present and will involve complex 

electronic equipment. 

The recordings can be made very stable with passage of 
time and with repeated replaying. No standards for digital recording have yet been agreed, 

so it is only a medium for the future. 

The distortion can be far lower than is possible with the 

best analogue recording techniques. 

Small magnetic fields have no effect on the signal obtain- 
able from digital tape recordings. 

No head bias current needed. 

Direct digital -to -digital copying will be prevented in the case of commercial recordings by special protection codes. (We leave the 

reader to decide whether this is an advantage or disadvantage!) 

Table 1. Advantages and disadvantages of digital recording as compared to conventional analogue techniques. 

Dynamic range 

10 logto (no. of voltage levels)2 

The square in this expression arises 
because the voltage levels must be 
converted into power levels in order to 
express the value in decibels. 

How many bits would you have in 

each word if you were designing a hi-fi 
system? Clearly your answer must 
depend on the amount of cash you have 
available and on the performance 
required from the equipment. The 
British Broadcasting Corporation has 
achieved excellent results in a digital 
system using only 10 bits per word 
(the BBC is well known for its very 
high quality sound signals). Sony has 
used 13 bit words in the Betamax 
recorder adaptor, but has now issued 
an improved adaptor using a 16 bit 
word length for use by the recording 
companies in the production of master 
tapes. 

For domestic systems, 14 bit words 
have been suggested for providing the 
best quality one could require. For 
professional recording equipment it 

seems likely that a system using more 
bits will be chosen eventually. A 16 bit 
word length is a possible choice, since 
this could be made compatible with a 

domestic 14 bit word length if two bits 
of the 16 bit word remained unused in 
the domestic system. However, even 
more bits per word have been suggested 
by some people for use in the top class 
professional recorders - even up to 
about 20 bits per word to provide a 
dynamic range of about 120 dB. 

Do audio enthusiasts really require 
a system which can have a dynamic 
range from below that of human hearing 
to above that of the threshold of pain 
where there is danger of bursting a 

person's ear drums? Only the user who 
pays for the equipment can answer such 
a question. The use of equipment with 
such wide dynamic ranges would 

No. of bits/word No. of voltage levels Dynamic range IdB) 

8 256 48 

10 1024 60 

11 2048 66 

12 4096 72 

13 8192 78 

14 16384 84 

15 32768 90 

16 65536 96 

17 131072 102 

18 262144 108 

19 524288 114 

20 1048576 120 

21 2097152 126 

22 4194304 132 

23 8388608 138 

24 16777216 144 

25 33554432 150 

Table 2. The dynamic range of a system can be selected by an appropriate choice of word length. 

eliminate the need for a recording 
studio to adjust the levels in the quiet 
and loud passages. No clipping would 
occur in loud passages, nor hiss in quiet 
ones! 

The only forecast we can make with 
certainty is that whatever standards are 
eventually selected for both professional 
and domestic digital recording, we shall 
not need to extend Table 2 - ever! 

The AES 
The American Audio Engineering 
Society has recognised that standards 
for a digital recording system will have 
to be formulated before very much 
progress can be made. They have 
formed a standards committee with the 
difficult task of considering and 
evaluating the various proposals for 
digital audio systems and of 
recommending one particular standard 
for the industry. The general feeling 
seems to be that it is still not time to 
make decisions because we know so 
little about digital audio techniques, 
yet it seems that progress will be very 
slow until some standard is adopted! 

At present there are at least fifteen 
major competitive systems and it 
seems certain that others will be forth- 

coming in the near future. Only one of 
these systems can be adopted as the 
future universal standard (unless the 
world is to have two or more non - 
compatible standards or possibly two 
or more similar compatible systems). 

Already some manufacturers are 
making agreements to use each others' 
patent rights - such as the agreement 
between Sony and Philips. Sony has 

..adopted the idea of marketing a single 
machine for recording both audio and 
video signals, whereas Philips are 
developing their sound -only system 
using a 114.5 mm diameter disc 
recorder system to provide a playing 
time of about 1 hour. Philips employ 
a diode laser pick-up, whereas RCA use 

the change in capacitance as the pick. 
up device skims the surface of the 
record. 

At present recording companies are 
making digital master tapes of the 
signals from their microphones. These 
master tapes can be copied without loss 
of fidelity, and then flown to any 
country where the recordings will be 
sold and used to make conventional 
analogue recordings for public sale. 
Although the recordings on sale are 
ordinary analogue ones, it is claimed 

Continued on page 115 
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Color Graphics Display 
Tutorial Software 
Financial Software 
Computer Games 

Personal Ddta Base ' Fortran, Basic, Assembler 

Text Editor, Utilities 

.t 
The 'Renaissance Machine is a "one -of -a -kind" system for the 

- "one-of-a=kind" person who demands, and will not settle for anything less than, the best. 

EC 

The color machine with the black and;;: white price 
Available from 

DEALER ENQUIRIES 
WELCOME - 

ANDERSON DIGITAL EQUIPMENT PftITDi 
MELBOURNE: 1 Expo Court, Mt. Waverley, (03) 543 2077. SYDNEY:' (02) 8081444. 
Your local -dealer: 
Newcastle: D.G.E. Systems Pty. Ltd. 1049) 69 1625 Canberra: A.D.E: (062) 58 1811 
Brisbane: A.D.E: (07) 59 6436 Adelaide: Applied Data Control Pty. Ltd. (08) 79 9211 
Perth: W. J. Moncrieff Pty. Ltd. (09) 325 5722 Hobart: Management_Technology., (002) 34 4522 
Darwin: Direct T.V. and Electronic Services (089) 81 9313- 

. NEW ZEALAND: 
Wellington: A.D.E. 64 4585 Auckland: A.D.E. 87 6570 Christchurch: A.D,E. 79 0210 - 89'7598 
NEW GUINEA: Komputel Systems. 42 3924 , 

Sydney - Logic Shop 699 4910. Melbourne - Logic Shop 51-1950 
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3 -he. tern. 
tape. 

Yetonly 
The new Sony Stereo Cassette 
Deck TC-K75 offers an 
astonishing number of new 
techniques and features: 

Three -head system. 
Two motor, closed -loop 
dual -capstan drive system. 
Metal tape compatibility. 
Microcomputer control and 
feather -touch switches. 
LED Peak Programme Meter. 

E Bias and record level 
calibration systems. 

i 
Ltó" i_1 

o ói 

El Dolby* NR. 

Many more new features make 
the TC-K75 one of the best 
stereo cassette decks that 
Sony has ever produced. 
Convenience is exceptionally high. 
Performance is at the limits 
of today's technology. 

TC-K75 specifications: 
Frequency response: 30 Hz to 18000 HZ ±3 dB 
(NAB, Fe-Cr, METAL), Signal to noise ratio: 
60 dB (NAB Fe-Cr, Dolby' off peak level), 
Wow and flutter: 0.04% weighted rms, 
Harmonic distortion: 0.8% (Fe-Cr). 

Ú.Ó 

*Dolby is a registered trademark of Dolby Laboratories. 
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,IS Now anyone can make their own 
signs, labels or nameplates on the spot.. 

B0 AND" PhDk>'xnsitiLc Products 
make it caVCr to dLm-lop pnNtltLpc dial 
kver. IsLt.w.itch, meter_ ltutkatE\ 

M all Apes in minute... I 

ttS easy. Just three steps. 

OE LTA SIIePt LIE LRAM L MATE mAL LIP TO 
N' 441-.N TK FOLLOWING o 

BLUE ........... ..OVE VIMITI PLASTIC 
RED OvtE ~OTT PLASTIC 
Gat N . , . . ,. . OVER ~MITT PLASTIC ~Et oVla ~ITT PLASTIC 
!LACK n,,,,.. OV1R TILLON PLASTIC 
LACK . . . .. OVER TRANSPARENT PLASTIC 

OVER TRANSPARENT PLASTIC 
RED.... . . OVER TRANSPARI NT PLASTIC 
GROIN .. OVER TRANSPARENT PLASTIC 
BLACK . OVEN ALUMINIUM 
LIGHT LYE UV!R ALUMINIUM 
at Co . . . . .. OWN ALUMNIUM 
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DELTA DESIGN LABORATORY 
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DELTA CAN MANUFACTURE 
LABELS UP TO 24"x48" 
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PCB's 

BATTERY 

ET1455 
LOUD SPEAKER PROTECTOR 
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Using ETI PCB Artwork 
This method can be used to make 
negatives of ETI artwork from 
October 1977 on, provided the 
reverse of the page is printed in blue, 
The film used is Scotchcal 8007 
which is UV sensitive and can be 
used under normal subdued light. 

Cut a piece of film a little larger 
than the pc board and expose it to 
UV light through the magazine page. 
The non -emulsion side should be in 
contact with the page. This surface 
can be detected by picking the film 
up by one corner - it will curl 
towards the emulsion side, 
Exposures of about 20 minutes are 
normally necessary. 

The film can now be developed by 
placing it emulsion side up on a 

able, pouring some Scotchcal 8500 
developer on the surface and rubbing 
it with a clean tissue. 

Further information on Scotchcal 
and pcb manufacture can be found 
in the September and December 
1977 issues of ETI. 

Please note that occasionally lack 
of space may prohibit the printing 
of blue type behind all pcb's. In 
this case the reader must resort to 
more conventional photographic 
techniques for pcb manufacture. 
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Top AM X REEL to REED TA 
at one-third normal price! 

\ . 

NOTE: This offer is made by Dindy Marketing 
(Ault.) 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 '/.", 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. 

S for 10 
reels 

Plus $2.00 for post and packing. 

Please supply tapes at $39 for ten S 

Plus post and packing, any quantity:- $2. 00 

TOTAL S 

Name 

Address 

Post Code 
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A two track professional digital audio recorder, 

Continued from page 109 

that the quality is considerably superior 
to the normal disc recording. This is 
now the best the industry can offer 
to satisfy' consumer demand for ever 
better sound quality, but this first taste 
of what digital recording can do may 
greatly stimulate the demand for 
systems employing true digital discs 
and tapes. 

Bandwidth 
As in most signal transmission systems, 
the all important factor relating cost 
and performance is the system band- 
width. What would be the typical band- 
width required in a digital system 
designed to provide very high quality 
audio reproduction? This depends on 
the sampling rate ánd on the number of 
words per bit, but can be estimated in 
the following way. 

One must first decide the maximum 
frequency which one wishes to record 
or convey in the system. Let us suppose 
this is 20 kHz, since this is above the 
upper threshold of hearing of an adult. 
The sampling rate should be at the very 
least twice the uppermost frequency to 
be recorded, so a minimum sampling 
rate of 40 kHz is required. Let us 
further suppose that in our quest for 
high quality we choose a 16 -bit word 
system. Each of the 40 000 samples 
per second must be coded according to 
the signal level as a 16 bit word, so the 
total bit rate is about 800 000 per 
second. 

This bit rate implies that the system 
must have a frequency response to 
about 1 MHz for a monaural channel, 
whilst for stereo the bit rate and the 
required bandwidths are both doubled. 

In practice a somewhat greater band- 
width is likely to be required to record 
a signal containing frequencies of up to 
20 kHz. Although one can try to 
manage with a sampling rate of just 
twice the maximum frequency to be 
recorded, this may lead to practical 

Sony's PCM-1600. 

difficulties. The 40 kHz sampling 
frequency must be removed on replay 
by means of a suitable filter and it is 
much easier to design such a filter - 
which must not produce any undesired 
signals in our high fidelity system - if 
the sampling frequency is raised some- 
what. 

In some proposed systems additional 
bits are made available for the detection 
and correction of errors, whilst coded 
digits may be used for various purposes. 
Present trends seem to be towards a 
sampling frequency of about 50 kHz for 
domestic digital audio systems and 
perhaps a higher frequency (possibly 
100 kHz) for use in professional 
recording systems, but new develop- 
ments may change our ideas on these 
matters. However, it seems certain that 
the bandwidth required from the system 
will be about 2 MHz or more for a 
stereo recording, and bandwidth plays 
a large part in determining the cost 
of the equipment. 

Errors and editing 
The detection and elimination of bit 
errors can be vital in a digital recording 
system. Although one has only to detect 
whether each pulse of the bit is present 
or absent to be able to reconstruct the 
required signal, the presence of an 
important bit where there should be 
a blank can result in a relatively loud 
noise. 

Error detection systems can operate 
by including a parity bit in each word 
so that the total number of bits in each 
word is either an odd or an even number. 
In other words the parity bit is made 
'1' or '0' so that the bit total is either 
odd or even according to the system 
employed. Many other error detection 
systems are possible and are being 
investigated. 

One company, Decca, have even 
used a redundancy system in which 
every word is stored twice so that when 

an error detector shows an error is 
present, the correct word can be 
obtained. 

One of the main problems with 
digital audio equipment is the extreme 
difficulty of editing any recorded 
material without transforming it into an 
analogue signal and back again into a 
digital one, thereby losing the advantages 
of the digital technique. One cannot just 
cut a length of digitally recorded tape 
with a pair of scissors and join the ends 
as if the tape were an analogue 
recording, since cutting the tape may 
cut through a digital word and interfere 
with the succeeding pulse positions. 

Techniques of editing digital tapes 
are becoming available, but involve 
complex equipment which picks up and 
recognises the train of pulses so that the 
desired section may be omitted. In 
many cases it is normal to transfer only 
the required pulses to a new tape (and 
this can be done without any degradation 
in the signal quality). 

Recording companies will be able to 
include a special protection code on 
each commercially manufactured digital 
record which will prevent it being 
copied with a digital -to -digital copying 
system. Such disks can be copied by 
converting their digital signals into an 
analogue form and recording the 
resulting signal, but the supreme quality 
of the digital recording will then be lost. 

Future prospects 
The field of digital recording and 
reproduction offers one of the most 
exciting prospects ever for improving 
the quality of recordings and eventually 
may prove to be at least as important 
as the availability of long playing micro- 
groove recordings nearly thirty years 
ago. 

Apart from the Audio Engineering 
Society's work, a group of Japanese 
manufacturers have formed a Digital 
Audio Disc (DAD) Standards Committee 
which any manufacturer from any 
country can join. Over forty 
manufacturers are represented on this 
committee which considers the desirable 
specifications for digitally recorded 
discs, the recording systems, error 
correction techniques, etc. 

Once the present quiescent stage has 
passed and suitable system standards 
have been agreed internationally, it 
seems that the digital recording scene is 
set for an explosive onslaught onto the 
market. One may hopefully expect 
domestic all -digital recording systems to 
be available by perhaps 1983 in 
reasonable quantity, but it could well 
be that we shall have to wait for another 
couple of years for the hi-fi revolution 
which, when it comes, will probably 
come very quickly. 
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e've got news 
for you: n r-gY 

How many times have you seen build -it - 
yourself electronic and hi-fi kits and thought: 

'No way could I build anything like that!' 

THE GOOD NEWS ri 
All of our Playmaster hi fi kits come with a highly detailed, 
step-by-step Instruction manual - with far more construct- 
ional details than you'll find In the magazines. If you can hold 
a soldering iron and read simple English you can build one of 
these kits (yes, we even show you how to solder!) 
And just in case you run into difficulties, there's our exclusive 
'Sorry Dick, it doesn't work' repair coupon with allows you to 
have your kit repaired In our service centre for a token fee. 
Plus our 7 day satisfaction guarantee: examine the kit, read 
the instructions - then If you feel the kit is beyond you, 
return It within 7 days for a full refund! 
What have you got to lose? 
And you'll save hundreds of dollars by doing it yourself. 
Compare commercial equivalents: they're hundreds of dollars 
dearer. And each Playmaster audio component is perfectly 
matched - electrically and aesthetically - to the others in the - 
series. 
As we've said before: 'They look so good and work so well 
your friends won't believe you built them!' 

Superb Playmaster Speakers 
Just a couple of hours of your labour - and you' I have a get of 
speakers to be proud of. The hard parts are done for you: all 
woodwork is ready to fold together and glue. Rebates for the. 
speakers are cut. The wiring is supplied in a no -soldering colour 
coded loom: just push the lugs onto their terminals! 
Your choice of three superb systems to cater for any size system; 
any size room. Each box is finished in an attractive imitation 
walnut veneer, they look so good you don't even have to fit the 
beautiful sculptured acoustic foam grilles supplied. 
Designed by Neville Williams, Editor 
in Chief of 'Electronics Australia'. 

3-75L 12" 3 -WAY SYSTEM 
75 litre cabinet with 12" bass 

drive. Has tone controls, too! 

$284.00 pr 
3-53L 10" 3 -WAY SYSTEM 

53 lime 'mid sited" cabinet 10" bass 

driver. 3 speakers 

$224.00pr 
3-26L 8" 3 -WAY SYSTEM 
Smaller 26 litre enclosure suits tats, 

etc. Ideal for budget systems. too. 

$149.50 pr 
off 

NOW YOU CAN! 
Playmaster hi fi components 

The perfect partners for your Playmaster speakers: a Playmaster amplifier, 
or a Playmaster tuner. Or tailor your sound to suit your environment with a 
Playmaster graphic analyser and equaliser. All with the quality of design 
you'd expect from Australia's largest selling electronics magazine. 
Each of the Playmasters was designed by Leo Simpson, Technical Editor. 
of Electronics Australia. And with the exclusive features added by Dick 
Smith Electronics- like bronze anodised front panels, matching imported 
knobs, plated chassis, etc etc, your Playmaster will be a winner! 

Playmacter Forty Forty 
Stereo Amplifier: 
Very simple to build, perfor- 
mance equal to amplifiers two 
and three times the price! 

Cat K-3411 $129.50 
Twin Twenty Five: 
Don't need so much power try 
the twin 25. 25W rms per 

. channel; ideal, for compact 
speaker systems. 
Cat K-3410 $105.00 
Digital Tuner/Clock 
Superb AM and FM tuner with 
digital readout plus clock. The 
tuner module is pre -built) 
Cat K-3494 $1 29.50 
Graphic Equaliser 
Have your sound the way YOU 
want it. Easy to build kit gives 
you 'tailor made' response! 
Cat K-3500 $99.50 

NOTE: All units shown with 
optional walnut vinyl veneer 
sleeve: Cat H-3113 $8.50 

NOW: A PLAYMASTER 
GRAPHIC ANALYSER 
Two projects in one. Analyser lets you 
set up the system to best possible 
standard (use with graphic equaliser); 
also doubles as power output meter. 
Leds flash in sympathy with music 
according to level (up to 400 watts!) 

K-3510 , $99.50 Get the most from your system: and 
impress your friends! 

HAVE A GO: 
G 
YOU CAN DO IT: 

DICK SMITH ELECTROHICS *1 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 



This ticket tells you 
how good it is. 

And one of the few 
receivers you'll find it 
hanging from is the 
Yamaha CR2040. 

The reason -because 
few receivers can match 
its lasting quality or tech- 
nical specifications. 

yR14 
(full parts 

andlabour) 

1 Igo 
/1111111111111111 

co YAMAHA ...,.... .a..o .....a ..C..,.,. C8.1-20.0 

RMS output power of 120 
watts (both channels 
driven into 8 ohms, 20-20 kHz). 
Low 0.02% Total Harmonic 
Distortion. 
Independent recording 
and audition. 
Switchable moving coil 
head amp. 
Variable Turnover Frequencies 
on tone controls. 
Continuously variable 
loudness contour. 
Ultra low distortion 
FM section with 
NFB PLL MPX and OTS. 
Auto local/DX FM 

0 b '-4 zR zw zm ' ' - 

Y278IR 

1 - 

VOLLYII a 

ETI March 1980 - 117 



Ell review 

Akai's PS -200C preamp 
and PS -200M power amp 
Conventional design, solid construction and exemplary 
performance are features of these Akai partners. 

MOST OF THE MANUFACTURERS of 
high fidelity equipment with a more 
than passing interest in the marketplace 
call for bigger and more powerful ampli- 
fiers. Even those manufacturers who 
have tended to specialise in the inn- 
ocuous home high fidelity field have 
seen the growth in the professional and 
semi-professional field where the call 
has gone out for a bigger, better and 
more powerful equipment. 

Akai Electric Company have ob- 
viously heard that call and the PS -200C 
and PS -200M preamplifier and power 
amplifier are designed to satisfy that 
demand. The external characteristics of 
the amplifier and preamplifier seem to 
be aimed at both segments of the 
marketplace, namely serious amateur 
and commercial/professional at the 
same time. We feel that without 
necessarily thinking about the rami- 
fications, the design of these two units 
has drifted towards the amateur/ 
commercial rather than the professional. 
The reasons for this deduction relate to 
the size in part, the weight in particular, 
and the general abuse -resistant char- 
acteristics which a professional amplifier 
should 'display. 

The two units are unusual in that 
firstly the preamplifier is as heavy and 
as large as many medium sized power 
amplifiers, whilst the power amplifier is 
even heavier, and designed for the pro- 
fessional rather than the amateur. 

The preamp 
The PS -200C preamplifier features most 
of the normal controls in a single line. 
Included in these is a subsonic filter 
with a cut-off frequency of 20 Hz, bass 
and treble controls, a three position 
tone control defeat switch with a loud- 
ness function position at the bottom, 
a stereo mode switch, a muting switch 
with two levels of muting (-30 dB and 
-15dB) and a dual -concentric balance/ 
volume control with .nominally cali- 
brated attentuation steps. The facilities 

also include a tape monitor positioned 
with dubbing from tape 1 to 2, tape 1, 
source, tape 2 and dubbing from tape 
recorder 2 to 1. The last control is a 
selector switch for moving coil or 
moving magnet cartridges, tuner and 
two auxiliaries. 

The rear of the preamplifier features 
coaxial inputs and outputs for all of the 
controls and a pair of parallel pin out- 
lets for connecting externally switched 
and unswitched equipment. We thought 
this type of socket was unacceptable to 
the Australian electricity authorities and 
must therefore presume that these are 
sample units and are not intended for 
local sale. 

The inside of the preamplifier is 
beautifully constructed, making use of 
one large printed circuit board, which is 
totally professional in its detail, al- 
though we felt somewhat larger and 
possibly heavier than most users could 
necessarily justify. Even the power 
'transformer and power supply are care- 
fully shielded in their own compartment 
to minimise stray leakage and possible 
hum problems. 

The preamplifier is ruggedly con- 
structed and in general terms, appears to 
have constructional features which are 
better than the normal Akai consumer 
production. 

The power amp 
The power amplifier is, in many respects 
more impressive than the preamplifier. 
It features the minimum number of 
controls and inputs and outputs. The 
central recessed section of the escutch- 
eon contains LED peak level indicators. 
The circuit responds to peak signal 
levels and levels corresponding to -42, 
-26, -15, -10, -5 and 0 dB and +3dB. 
There are two large meters on the front 
panel which read directly the average 
power into an 8 ohm load (where 0 dB 
level relates to 220 watt power output 
from each channel). 

In the middle of the amplifier is a 
protection indicator light which illumi- 
nates when the speaker terminals are 
short-circuited or when the amplifier is 
over -loaded. This light will remain 
illuminated while the protection cir- 
cuitry is in operation or if the power 
transistors in the output stage are 
damaged. 

This circuit incorporates a time delay 
of about 2% seconds to operate when 
the amplifier is switched on before 
power is provided to the output cir- 
cuitry. In the bottom section of the 
front panel is a power switch, a subsonic 
filter, which operates below the cut-off 
frequency of 18 Hz. This is intended to 
remove the possibility of feeding direct 
current power into the speakers thereby 
destroying them. 

On the right hand side of the panel 
are two input volume controls for left 
channel and right channel whilst on the 
rear of the amplifier there are two pairs 
of universal sockets for only two 
speaker systems. The inputs are of two 
different types, one pair for dc signals 
and one pair for normal type signals. 
These dc facilities indicate the possible 
laboratory role which the designers fore- 
see for the PS -200M. 

Like the preamplifier, the power am- 
plifier also has one pair of switched and 
unswitched power output sockets 
(which are not normally found in im- 
ported equipment anymore). 

The circuitry is well designed but 
conventional. The design is based ex- 
tensively on long tail pairs and balanced 
dc circuitry. The protection circuit con- 
trols the supply voltages through a 
current detection circuit located immed- 
iately prior to the main power amplifier 
stage. 

The inside of the power amplifier 
features a large power supply to suit the 
individual requirements of each of the 
amplifiers which are located on each 
side of the chassis. The wiring and inter- 
connections are reminiscent of high 
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voltage power circuitry and it is clear 
that the designers do not intend to lose 
even the least little bit of capacity as a 

result of impedance losses within the 
wiring connecting power amplifiers to 
power supplies. The solid and heavy 
construction which the power amplifier 
features means that whilst the unit is 
well designed for commercial use it is 
not necessarily well suited to the pro- 
fessional musician if he intends to move 
this system from location to location. 

On test 
We carried out our objective evaluation 
of the two units inter -connected as a 
system in the way that the average user 
would have them. The frequency res- 
ponse in the ac mode extends from 1.2 
Hz to greater than 120 kHz, providing a 

truly flat overall frequency response 
within the range 20 Hz to 20 kHz. The 
sensitivity of each of the input sections 
is impressive. The moving coil sensitivity 
is 5.6 microvolts with the overload 
point occurring at 12 mV. The moving 
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magnet inputs have sensitivities of 150 
microvolts with the overload point of 
460 mV. 

The impedance for the moving mag- 
net cartridge input is selectable at 35, 
50 and 100 ohms, whilst the moving 
magnet ,input is fixed at an impedance 
of 50 k ohms. The output impedance is 
25 milliohms which is quite acceptable. 
The distortion performance of the 
amplifier is good, being a maximum of 
0.01% at rated power of 200 watts at 
100 Hz and half that figure at higher 
frequencies whilst at the 1 watt level 
these figures rise very slightly at 100 
Hz, drop at 1 kHz and remain the same 
at 6.3 kHz. 

The transient intermodulation dis- 
tortion of the amplifier is impressive 
whilst the hum and noise levels are also 
excellent. The dynamic headroom of 
the amplifier at the clipping point is 1 

dB re 220 watts. The unit proved itself 
to be fully self -protecting with normal 
abuse in the form of short-circuits ap- 
plied to the output and over -drive 

applied to the input. 
The subjective testing of the unit was 

particularly pleasant and with either a 

moving magnet cartridge Shure V15 
Mark 3 or with a Nakamichi moving coil 
cartridge type MC500 the performance 
was exemplary. When feeding into Quad 
electrostatic speakers the quality was 
quite outstanding. When feeding into 
higher powered speakers like the JBL- 
L110s we were able to produce rollick- 
ing rock output at 110 dB levels where 
the speakers became the limiting factor 
rather than the amplifier itself. 
The subjective impression of the two 
units interconnected was of clear, trans- 
parent, neutral sound where the 
designers have stressed the classical 
design features to provide superlative 
performance. 

Whilst most amplifiers are designed 
for two sets of speakers to be connected 
the PS -200M is not and this limited our 
ability to generate the maximum power 
drive 'that would enable the evaluation 
of the greatest possible loads. 
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The Science of the Surgeon. 
The skill of the surgeon is twofold. It depends on his knowledge of his patient. And 

also, most importantly, on his ability to convert that knowledge into a series of swift 
clean movements with a scalpel. 

The surgeon's hand must he able to control a blade so surely that a cut is never a 
thou too deep or a shadow's depth too shallow. That same skill is employed by the 
engineers of The Empire Scientific Corporation. 

Empire produce some of the world's most advanced phono cartridges. The tip of the 
stylus is as sharp as and a great deal harder than the tip of a surgeon's scalpel. Wrongly 
positioned it will cut into the soft vinyl groove of a record instead of tracking safely along 
the surface. But at the same time it must pick up every subtle nuance of sound 
information contained in the groove. 

Clearly then the design of a cartridge is of paramount importance: 
Empire make a complete line of phono cartridges. Each however has a unique 

advantage. Empire have developed a moving iron design of magnetic cartridge that 
allows the stylus to float free of its magnets and coils. This imposes far less weight on the 
record surface. And of course far less wear. Using a specially engineered hollow iron 
armature, Empire cartridges also are able to ensure greatly improved channel separation. 

Finally Empire use 4 coils, 4 poles and 3 magnets (more than any other cartridge) 
for better balance and hum rejection. So if you are in the business of listening seriously to 
music then you should choose your cartridge with the same care you select your surgeon. 

For more information on the superb range of Empire cartridges and stylii fill in the 
coupon below. 

-idilllire- 
Dear Concept Audio, I'd never thought before of a cartridge as being like a-1 

surgeon's scalpel. Please tell me more about Empire. 
Name 
Address 

Postcode 
Concept Audio Pty. Ltd., 22 Wattle Road, Brookvale, N. S. W. 2100. Tel: 938 3700. 

Concept Audio CA 402 

Where only the very best is good enough. 
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Summary 
The Akai PS -200C and PS -200M are a 
powerful combination designed, we feel, 
more for commercial rather than for 
amateur use. Their weight provides a 
restriction that tends to limit their use 
to fixed situations. 

Whilst their objective or subjective 
performance is exemplary, with a price 
tag of over $2000 they are a trifle 
expensive in a marketplace where cost 
and cost benefit are continually assessed. 
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THE AKAI PS -200C PREAMPLIFIER 
AND PS -200M POWER AMPLIFIER 

PS -200C: 
Dimensions: ' 440mm wide x 90mm high x 

475mm deep 
Weight: 7.5 kg 
Recommended Retail Price: $649 

PS -200M: 
Dimensions: 440mm wide x 198mm high x 

459mm deep 
Weight: 30 kg 

a00 1000 2000 

2...0 lend 
5000 10000 20000 

Recommended Retail Price: $1,399 
Manufactured by Akai Electric Company, 
Tokyo, Japan 

12.,2:211,) 

Absolute bopyright 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. 

MEASURED PERFORMANCE OF AKAI PS -200C PREAMPLIFIER AND 

PS -200M POWER AMPLIFIER(S.N. 40485-15210, 40485-15336) 

FREQUENCY RESPONSE: 

(-3dB re 1 Watt, 0.5V 

Input to Aux.) 

SENSITIVITY: 

(for 1 watt in 89) 

INPUT IMPEDANCE: 

OUTPUT IMPEDANCE: 

Left: 

Right: 

HARMONIC DISTORTION: - 

(At Rated power of 220 Watts 

into 89 . 41.9 Volts) 

Tone Controls Centred THD 0.07% 

1.2Hz to >120kHz 

1.2Hz to >120kHz 

Tone Controls Defeated 

Left: 1.1Hz to 
Right: 1.1Hz to 

Left 

Aux: 8.0mV 

Tuaier : 8.0,0V 

Tape: 8.OmV 

Phono (MC) : 5.6)1V 

Overload: 12mV 

Phono (MM): 15000 

Overload: 460mV 

Left 

36k0 
36k0 
36k0 

MM1 50k0 

Aux: 
Tuner: 
Tape: 

Phono 

>120kHz 
>120kHz 

Right 

7.9,0V 

7.916V 

7.9mV 
5.6)1V 

12mV 

15011V 

480mV 

Right 

36k1í 

36k0 
3660 

50k9 

MM2 100/5035k9 100/50/35k1) 

= 25 milliohms (@ 1kHz ) 

(At 1 Watt into 89 ) 

2nd 

3rd 

4th 

0.005% 0.005 % 5th 

THD , 0.016% 0.003% 0.005 % 

2nd 

3rd 

4th 
5th 

100Hz 

-82.1 

-83.6 
-93.6 
-95.4 

100Hz 

-77.6 

-81.7 

-87.8 
-92.8 

)kHz 

-93.2 

-87.3 

-97.3 

6.3kHz 

87.3 dB 
91.8 dB 
93.4 dB 
- dB 

)kHz 6.3kHz 

-95.4 -85.7 

TRANSIENT INTERMODUI.ATION DISTORTION: Less than 0.1% 

(3.15kHz square wave and 15kHz Sine Wave mixed 4:1 to auxiliary input 

Output equivalent to 220 watts.) 

NOISE 6 HUM LEVELS: 
(re 1 watt into 8n) AUX -81 dB(Lin) 

(with volume control set for 1 

watt output with, 
0.5V input (Aux.) 
5mV input (Phono)(MM) 

0.5mV input (Phono)(MC) 

MAXIMUM OUTPUT POWER ATCLIPPIMG POINT: 

(INS' -A - 202) 150 V P -P 

(2CoS burst repeated at 5O0o1S = 281 Watts 

intervals) 
_ Dynamic Headroom = 1.06 dB (re 220 Watts) 

dB 

dB 

dB' 

dB 

-88 dB(A) 

PHONO(MM) -74 dB(Lin) -81 dB(A) 

PHONO(MC) -66 dB(LSn) -73 d8(A) 
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-New Nakamichi 480 metal compatible 2 head cassette deck. 

If you know Nakamichi products, you'll know 
$399* sounds too cheap for real Nakamichi 
quality. But if you know Nakamichi, the man, 
you won't be that surprised. 

Nakamichi's genius for innovation has created 
a new Nakamichi range that makes brilliant 
reproduction at incredibly reasonable prices a 
reality. 

Take the new 480. It is the personification of 
Professor Nakamichi's latest technology and his 
policy of producing components with an excellent 
performance/cost ratio. 

Nakamichi 480 can play and record 
conventional and the new metal tapes and is 
available with an optional remote control unit. It 
has a frequency response of 20Hz-20KHz (-20dB 
Rec. level), wow and flutter less than 0.11%WTD 
peak, 0.06%WTD rms, signal to noise ratio 
(Dolby NR In, 701.4s) - better than 62dB at 

.. jñ r 
gig III' 1-- 

Optional remote control 
unit. 

400 Hz, 3% THD WTD rms, cross -talk better 
than 60dB at 1KHz, OdB, erasure better than 
60dB below saturation level at 1KHz and total 
harmonic distortion less than 1.0% at 400Hz, 
OdB (ZX, EXII tapes) and less than 1.2% at 
400Hz, OdB(SX tape . 

And if you're not sure about all that technical 
jargon, it means, quite simply, that the 
Nakamichi 480 performs brilliantly. But don't 
take our word for it. Experience the difference 
Nakamichi technology makes to high fidelity 
sound reproduction by visiting your nearest 
Nakamichi dealer. 

Nakamichi 
Products of unusual creativity and competence. 

For further information contact : 'Recommended retail price. 

Convoy International, 4 Dowling Street, Woolloomooloo, NSW 2011. Phone (02) 358 2088. 

.. 
-tow 



úfl 8 JJJáttit tliU@IMWt 
ALLYOUR REQUIREMENTS AUSTRALIAWIDE 

CLUBS THEATRES SCHOOLS BANDS 
We have everything you need in stage lighting equipment 

LANTERNS 
PAR56 
300 watt, 240 volt sealed beam lamp. Available in either 
narrow or medium flood lamps with a remarkable 2,000 
hours lamp life. APPLICATIONS: Stage lighting from 

overhead or sides; stage 
lighting from front of house 
using optional barn doors. 

ROCKBEAM 
1000 watt, 240 volt beamlight. 
Projects narrow, intense beam suitable for long throws of 
up to 30 metres. Standard 711 tungsten halogen lamp is 
used, giving 800 hours lamp life. APPLICATIONS: Long 
throw stage lighting; "Specials'. lighting and pin spotting. 

PAR 64 
1000 watt sea ed beam lamp, available in narrow spot or 
medium flood. The Par64 is an American 120 volt lamp and 
the lanterns a e operated In pairs, giving series operation 
to 240 volts. 2,000 hours lamp life. APPLICATIONS: Stage 

lighting from any position; 
optional barn doors offer 
beam shaping facilities. 

HOTSPOT 
The compact pencil beam light used by disco's and bands 
around Australia. Tiny Par 36 lamp gives punchy, intense 
shaft of light. Several versions are available for either 
single use or large Installations. APPLICATIONS: Special 
effects lighting; mirror ball lighting for disco's, bands, etc. 

MISCELLANEOUS 

L ', 
. f - 

GAFF TAPE SESSIONS TOURING HARDWARE SPARE 
PARTS COLOUR FRAMES CONVERSION KITS DIMMER 
SYSTEMS CONTROL EQUIPMENT. 

SUPPORT SYSTÉ MS 

We distribute a complete range of stands and 
support systems Including the following. 
WINCHUP STANDS-wind up from less than 2 metres to 
either 4 metres or 6 metres maximum height. Load up to 
100 kg. T -Bar accepts 8 lanterns or frames. 
TRUSS SYSTEMS -2 metre box sections bolt together to 
form a rigging gantry across the stage. A truss of up to 10 

metres can be used on two winchup stands or flown with 
lines. Maximum capacity (10 metre truss) is 100 kilos. 
T-STA NOS - collapsible, portable telescopic stands to 
take up to 4 lanterns. Extends to 3 metres. 
SPOT STANDS - stands for every occasion! We 
manufacture stands to suit all lanterns. 
HOOKS and ACCESSORIES-all rigging accessories,the 
whole range. 

LAMPS 
We sell theatrical and effects lamps plus those 
hard -to -get Items. 

LIGHTING EFFECTS 
What a range! Our Australian manufactured range of effects lighting 
equipment covers all requirements. 
STROBES - high output, long life. 
STROBE CONTROLLER - incredible strobe effect. 
MIRROR BALLS - several sizes and types. 
MIRROR DOMES and WHEELS - the newest mirror effects. 
CHASERS - various models, 3, 4 and 8 channels. 
COLOUR ORGANS - built-in microphone, self adjusting. 
SPACE BEACONS - 4, 8 or 16 spinning pencil beams. 
SCANNERS-single oscillating search beam. 
LASERS - incredible laser effects, various models. 
BEACONS - Police, Fire and Ambulance beacons - quartz. 
SNAKELIGHTS - multicolour rope light. 
TIVOLI TUBES - multiple lamps in clear tubing. 
FOG MACHINES - dry ice and normal machines. 
EFFECTS PROJECTORS - Tutor II, Solar 250 and Aquarius projectors. 
WHEELS and CASSETTES - all UK effects and accessories. 

Why waste time? We distribute Australian made equipment throughout the nation! 

Contact the professionals for HIRE AND SALES! 

Distributed nationally by: 
MELBOURNE: 
Clearlight Shows 
17 Alex Avenue 
Moorabbin 3189 
(03) 553-1446 

HOBART: 
Good Oil Sound 
25 Castray Esplanade 
Battery Point 7000 
(002) 23-5150 

ADELIDE: 
Hlwatt Lighting 
37 Angus Street 
Adelaide 5000 
(08) 212-2033 

BRISBANE: NEWCASTLE:. Psycho Lltes 
Harvey Theatrical Your Move Lighting PO Box 291 

Lighting 37a Beaumont Street North Adelaide 5006 
21 Crosby Road Hamilton 2303 (08) 267-3719 
Albion 4010 (043) 69-3560 PERTH: 
(07) 262.4622 WOLLONGONG: Western Strobe Lighting 
GOLD COAST: Trilogy Light 8 Sound 1142 Hay Street 
Rave Light 8 Sound 40 Princes Highway West Perth 6005 
2388 Gold Coast Hwy 

140 MYRTLE STREET Mermaid Beach 4218 

CHIPPENDALE NSW 2008 (075) 38-3331 

Fairy Meadow 2519 
(042) 83-1219 

(09) 321-9369 
Koamic Sound 
1074 Albany Highway 

02 6997963 
Bentley 6102 
(09) 361-8981 

Resellers enquiries welcome. Also available nationally from STRAND ELECTRIC outlets. 
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CHIAR ELL brings you the new 
range of polypropylene 
coned speakers ... 
The use of this revolutionary material for speaker 
cones results in not only superb reproduction 
characteristics but also high efficiency & sensibly 
sized enclosures. 
The other good news is the price - they are not 
expensive. Listen to Chartwell at your selected 
dealer - you will not be disappointed! 
Also available the Chartwell LS3/5A. 

From: 

AU 02000. 
P.O. BOX 107, BROOKVALE 2100 

TEL: (021939-2159 
SOLE AUSTRALIAN DISTRIBUTORS FOR 

CHARTWELL and these other fine products: 
MERIDIAN - ROGERS - STD - GRADO - 

SYRINX - MICHELL - TVA - NION - 
YULON - HADCOCK 

PM110 

(Q 

PM210 

LS315A 

... making sound, sound better. 
PM410 

AUDIO DESIGN professional audio products 

REFERENCE PREAMPLIFIER 
This new class A preamplifier eliminates cartridge Interaction common mode and stewing induced distortions, and provides accurate and extended bass response with 18dB/octave subsonic filtering below 15Hz. Noise reduction unit links and record/ playback/copy facilities for two tape decks are provides. 20Hz- 20KHz±0.25dB(RIAA); <0.01% THD at 1V out (2OHz-20KHz) 10V/11 phono slewing rate; 9OdBA signal/noise below 10mV In 40dB overload margin (20Hz-2OKHz) $395 

. . - _ - - .:.r'.,..« . 

OCTAVE BAND GRAPHIC EQUALIZER 
A high slewing rate, ultra low noise, wide bandwidth design. 20Iz-20KHz±0.25dB; <0.01% THO at IV out; 100dBA signal/ noise ±15dB control range (adjacent filters at yz) $395 

Please contact 

AUDIO DESIGN 
3/7 Harvton Street Stafford, 4053, or phone (07) 356-9191 for further information. 

LAudio Design J 
4 POWER AMPLIFIERS 
The amplifiers all feature high slewing rates and will drive 8 ohms ±400 load phase angles to full output. Avoidance of out- put coupling zobel networks eliminates frequency response aberrations with reactive loading. 20Hz-20KHz±0.25dB; <0.05% THD at 1bD below clipping (typically 0.02%1KHz). 25 watts/channel Into 8 ohms CLASS A $595 50/75 Watts/channel Into 8/4ohms class AB1 $350 100/150 Watts/channel Into 8/4ohms class AB1 $550 200/300 Watts/channel into 8/4ohms class AB1 $750 

._ . ......., 

.1. ....1 ,. -.G; i . ..T^ni . 3 --:jr..':.:.7' «. 

ACTIVE CROSSOVER UNIT 
This 2/3 way unit features a phase and amplitude Coherent class A design. Variable 10OHz-i1KHz 8Hz->8KHz crossover fre- 
quencies. 5V/I.Is slewing rate; 100dBA signal/noise ratio; <0.01%THD at 1V out; 26dB gain range $395 NEW SUBWOOFER CROSSOVER 18dB/octave; 150Hz nominal $250 

OTHER PRODUCTS INCLUDE compander active cross- over/amplifier combination, moving coil amplifier, disco mixer, 
12 Into 2 microphone mixer, loudspeaker systems, passive crossovers. Cross - 
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TDK-the: . name in 
cassette tapes 

TDK's super precision cassette 
mechanisms feature - 

Leader tape effectively acts to clean 
heads Moulded cassette shell Double 
clamp system prevents tape deformities 

Pressure pad provides reliable tape contact 
on the head Liner enhances tape run and 
durability Guide roller ensures parallel tape 
travel and stable transport. 

METAL-MA-R developed for 
decks with Metal Bias position 
with an outstanding capacity 
to record high level signals 

without risk of tape 
saturation. 

SUPER 
AVILYN 
VIDEO 

produce's 
crystal clear 

and colourful 
pictures with 

playback images. 
Excellent durability 

for use time and time 
again with compat- 

ibility for unrestricted 
use in VHS system VTR's. 

For more information or a copy of the 
"TDK guide to better recording" phone or write. 

&ITI . li Ko 
TDK (AUSTRALIA) PTY. LTD. 
4 Dowling Street, Woolloomooloo, NSW 2011 

Phone: (02) 3581877 Telex: AA 70174 

SUPER AVILYN - SA 
handles exceedingly high 

signal inputs without 
distortion dueto increased 

MOL providing full 
dynamic range for both 
recording and playback. 

ACOUSTIC DYNAMIC - AD has high MOL 
and is capable of 

recording playing 
pop rock and jazz 
music sources with 
plenty to spare but 
does not require 
special bias and 

equalisation 
settings. 

DYNAMIC -D 
offers sound 

reproduction 
quality which 

meetsthebudget- 
minded demands 

of many home 
recordists. 

HD -01' 
HEAD DEMAGNETIZER- 

designed by TDK for 
easy, convenient head 

demagnetisation of any 
cassette deck insuring 

crystal clear, perfect 
recordings every 

time. 

MA -R -C60 

....,.,. u... ,..,.,.. 
SA-Ciekt ':`TDK 

¡.!:;-:;.::,.;-:.::;::::---- >:::;>:>:::: - 

SAC 60, 90 

Neu.. Co..,,....... 

AD -Z,'14; .'`TDK 

AD -C 45, 60, 90, 120 

..rf-ti.Mv rti.%T¡.hn,<.v::.:itik.%{i;:iiñX>'.'3.m .:.ti¿ f.'.:C: Ci..AvjiQ:ii}+v. }'.:Y;i?}:Y 

wr,c .unn 

D CirTDK. 

.1.4. 44.MITNII 

'.ih`fi;.k''.... .-......._.... _. . _. 

DC 45, 60, 90, 120. 180 

E 60, 120, 180 

be NIL EOM 

Note: Any person prat ti sing tape recording should 

observe the provisions or the Copyright ACC 1968 

TDK 7700 
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Technics RS -M63 
stereo cassette deck 
Sporting most of the features that the market calls for, 
including metal tape facility, this machine provides first 
class performance and offers good value for money. 

-"1111:11.- - -, 
MIT.IRV 
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THE RS -M63 is a three -head stereo 
cassette deck with provision for the four 
primary cassette tapes - normal gamma - 
ferric oxide, chromium dioxide, 
ferrichrome and the new metal tape 
formulations. 

In keeping with other manufacturers, 
Matsushita have decided to market a 
"state of the art" machine 'with most of 
the features that the market calls for 
but selling at a price which is to say the 
least attractive. In their initial aim of 
producing a basic machine, the market 
place will not be disappointed as this 
machine still has more frills than most 
and a striking appearance to boot. 

Features 
The front panel, which is brushed satin 
aluminium moulding, contains an oil - 
damped cassetté well mechanism 
through which the cassette, can be seen 
when loaded. Below the wall there are 
a larger number of lever control 

switches for the mechanical mechanism 
than usual. As well as the normal 
controls, the unit contains the added 
function of a review capability on the 
"fast rewind" lever; a cueing facility on 
the "fast forward" mode and a timer 
stand-by switch. If the review and 
cueing levers are partially depressed it is 
possible to hear the signal on the tape as 
it is rapidly spooling backwards or 
forwards. This makes it relatively easy 
to find a selection on the tape and when 
the memory function is selected, to 
automatically go into the play mode. 

The timer stand-by switch allows the 
'unit to be connected to an external 
timer. The recorder automatically goes 
into record or play to record some 
special programme or material in the 
absence of the owner; or to play back a 
programme as a wake-up alarm should 
this be required. 

The designers have incorporated a 
series of illuminated block "logic 
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schematics" on the front panel to show 
the operation of the three -head system. 
These show whether the unit is on 
record; whether the output is looking 
at source or tape; and whether the erase 
head, record head or playback are 
activated for either recording, 
monitoring or playing of the system. 
Whilst this may appear to be a frill, it 
allows you to know at a glance the 
status of the equipment and whether 
you are actually listening to source or 
output. This was one feature of the 
machine which we particularly liked and 
which we feel is well worthwhile. 

The other controls on the bottom 
row are Dolby in/out switch which is 
inexplicably described as a filter on 
the front panel, a three -position selector 
switch for chromium dioxide, 
ferrichrome or normal gammaferric 
oxide tapes; a separate metal in/out 
tápe; a sensible output level control; a 
large "line input" level control with 
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concentric controls for left and right 
channel, and a dual concentric micro- 
phone control for the two tip -and -sleeve 
microphone sockets located on the right 
hand side of the deck. 

The top right hand section of the 
panel contains an attractive and very 
effective dual -colour fluoroscan meter 
display. This covers the range -20 dB to 
+8 dB and changes colour from yellow 
to orange for signals above 0 VU. This 
is augmented by an intensity control 
knob on the right hand side of the deck 
which provides a small adjustment for 
the display's intensity. The unit also has 
a headphone socket and a rotary bias 
adjustment control. The handbook 
includes instructions on optimum bias 
settings for various brands of tape. 

The rear of the cabinet is 

relatively sparse and features only a 

fuse, the two input and output coaxial 
sockets and a DIN socket for inter- 

' connection to an external amplifier. 
The cabinet is manufactured as a single 
plastic moulding covered by a metal lid, 
supplemented by a steel bottom panel 
to provide reasonable screening. 

The inside of the cabinet features 
one large "mother board" printed 
circuit on the bottom; a small 
fluoroscan control board at the front; a 
small rectifier power supply board 
centrally located at the rear and the 
power transformer angled on the plastic 
frame to minimise inductive pick up. 
The drive mechanism with the three 
heads is also primarily fabricated from 
plastic mouldings and appears to be well 
constructed and well designed. 

Technics are sufficiently sure of the 
quality of their construction for them 
to provide a 10 year limited warranty 
on the three heads. These feature a five 
micron wide record head gap width and 
a one micron wide replay gap width. 

The block on which the record and 
replay heads are mounted is integrated 
into a single combination housing which 
Technics claim also reduces alignment 
problems such as azimuth loss. The 
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erase head is 

construction of Send 
which is designed to 
erasure current and 
which the new metal 

a combination 
ust/ferrite material 
cope with very high 
thermal dissipation 
tapes require. 

On test 
In the objective testing of the RS -M63 
our first task was to determine the 
replay frequency characteristics. 
Fortuitously, this machine provided a 

replay frequency response which ís 

particularly smooth and substantially 
better than most other machines that 
we have recently reviewed. On standard 
Maxell UDXL, the replay frequency 
response is 27 Hz to 17 kHz ±3 dB; on 
TDK SA the replay frequency response 
is 27 Hz to 16 kHz ±3 dB; and on TDK 
metal tape the replay frequency 
response is 27 Hz to 11 kHz ±3 dB. The 
inexplicable drop off in replay 
performance on the metal formulation 
tape appears to be the result of an 
equalisation mis -adjustment rather than 
an azimuth alignment problem. These 
performances are nonetheless good and 
almost equal to the best that we have 
seen. 

The record to replay frequency 
responses provided a slightly different 
slant on the performance of this 
machine. At -20 VU the frequency 
response is 33 Hz to 12.5 kHz on Maxell 
UDXL; 33 Hz to 9 kHz on Sonychrome; 
and 33 Hz to 19 kHz on TDK metal 
tape. On repeating the record replay 
frequency response on the Maxell 
UDXL, at 0, -10 and -20 VU the 
frequency response inexlicably 
improved from 13 kHz to 15.5 kHz on 
the second sample of tape and this is 

the sort of performance that we would 
expect of this machine. The mechanical 
characteristics in terms of speed accuracy 
proved to be quite acceptable at 0.18% 
high, whilst the wow was as good as 

could be expected for the price. 
The harmonic distortion 

characteristics of the machine are much 
better than we would have expected, 
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with a maximum distortion of 1.54% at 
0 VU. At lower frequencies the 
distortion is lower and generally around 
1% or less. At -6 VU the distortion 
drops down to only 0.7% at 6.3 kHz; 
0.3% at 1 kHz; and a miniscule 0.25% at 
100 Hz. 

The maximum input level for 3% 

third harmonic distortion at 1 kHz is a 

very healthy +8 VU so that the dynamic 
range on UDXL is 66 dB(A) with Dolby 
in and substantially higher with 
chromium dioxide, chromium 
equivalents or metal tapes. These per- 
formance figures are most impressive 
and show that the new generation of 
cassette decks are almost an order of 
magnitude better than the previous 
generation. 

The erase ratio for the machine is 

better than -90 dB with Maxell UDXL 
and better than -87 dB with TDK 
metal tape. This erasure performance is 

so much better than the previous 
generation of cassette decks that the 
problems of spurious signals being left 
over from previous recordings is now 
positively a thing of the past, as the 
erased 'signals are more than 20 dB less 
than the A -weighted noise threshold. 

Subjectively 
In subjective use, the RS -M63 proved 
how flexible it could be. Whilst the 
three head LED display feature at the 
top of the deck may appear to be a frill, 
it is of unquestioned use when one is 

sitting back in a lounge room and you 
seek information that the machine is 

operating in the correct mode without 
approaching too closely. Whilst we doubt 
that other manufacturers will copy 
this feature, it is one which will be of 
use to the owner on odd occasions 
rather than on a continuous basis. We 

replayed a number of pre-recorded 
cassettes through the machine and were 
pleased at its fidelity, its lack of noise 
(particularly when the Dolby noise 
reduction system is used) and the 
reasonable dynamic range. In general 
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Join the FM Revolution and Save 
with the Super High -Power 

Realistic STA-95! 
Sale Ends March 29, 1980 
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Lo filter cuts turntable "rumble" 
Hi filter cuts "scratch" and "hiss" 

AM/FM signal strength meter. FM centre -of -channel tuning 
meter 

Two tape monitor controls 
45 watts per channel, minimum RMS at 8 ohms ' With no more than 0.08 THD 

The features of this 45 watt Stereo Receiver seem to go on forever! From the handsome front panel to the precision "fluid feel" tuning control, the STA-95 is a superb unit. And look at the savings! The STA-95 has complete taping facilitiés for out -front control of up to three tape decks. Switchable FM muting silences noises while you tune! Built-in overload protection and much rñore! See the STA-95 at your local Tandy Store or Dealer (Over 200 in Australia). 31-2082 

SPECIFICATIONS 
AMPLIFIER: Frequency Response : 30-20,000 Hz ± 1 dB Signal -to -Noise Ratio: 65 dB phono, 80 dB aux Phono Input Overload: 150 millivolts AM TUNER: Sensitivity: 250 microvolts per meter for 20 dB S+N/N Image Rejection: 35 dB Signal -to -Noise Ratio 40dB FM TUNER: Sensitivity (IHF): 2 microvolts (5 dBf) Capture Ratio: 2 dB Alternate Channel Rejection: 50 dB RF Interference Rejection: Rated Excellent Stereo Separation: 40 dB at 1 kHz THD: 0.5% stereo, 0.3% mono Signal -to -Noise Ratio: 65 dB. SIZE: 14.9x48.8x36.8cm 

Available at all Tandy Stores 
and participating dealers 

around Australia AN 
ELECTRONICS 

Mail Order Department 
P.O. Box 229, Rydalmere. 
N.S.W. 2116, or any store 



*JmlJLreview 
-terms, this machine is comparable with 
almost any reel-to-reel machine that we 
have used and if anything, is much 
easier to use. 

On record to replay, the machine 
features a flexibility which is 

outstanding and the fluoroscan display 
really does its job all the way up to the 
+8 VU setting at the extreme end of its 
indication range. With peaks under the 
+8 VU level the quality of reproduction 
on tapes recorded on the machine were 
more than acceptable. With peaks 
hitting +8 VU, noticeable colouration 
and distortion, particularly with Dolby 
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in use, could be detected. Whilst the 
machine does not incorporate an 
inbuilt timer, suitable units are now 
available on the Australian market at a 

reasonable price and this feature, 
although not evaluated by us, may well 
prove to be a boon for those people 
who purchase this unit. 

Summary 
Our overall impression of the RS -M63 
Stereo Cassette Deck is that it is an 
excellent unit providing first class 
performance, good ergonomics, in what 
appears to be a sensible and reliable 
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design. We rate this unit highly and 
believe that it offers very good value 
for money. 

Dimensions: 430mm wide x 142mm high 
x 270mm deep. 
Weight: 6.3kg Price: $409 rrp. 
Manufactured by Matsushita Electric, Tokyo. 

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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REPLAY FREQUENCY RESPONSE 
AT -20VU1: 

RECORD TO REPLAY FREQUENCY 
RESPONSE AT -20VÚ: 

Tate Dolby 

Maxell UDXL I 
C60 

Sony C6O CR Out 

TDK MA-RC6O Out 

SPEED ACCURACY: 

In 

0.175% 

WOW & FLUTTER: Wow: 

MEASURED PERFORMANCE OF 

TECHNICS RS -M63 CASSETTE DECK, 

SERIAL NO. CF900529 

Maxell UDXL 

TDK SA -C60 

TDK MA-RC6O 

27Hz 

27Hz 

27Hz 

17kHz 

16kHz 

11kHz 

23dB 

±3dB 

±3dB 

Lower -3dB Max. Point Upper -3dB 

Point and Frequency Point 

33Hz 
100Hz +1.5dB 

3kHz -2dB 

33Hz 130Hz +2dB 96Hz 

13kHz 

33Hz 15kHz +1.5dB 19kHz 

Average - 1.0% P -P 

Flutter: Unweighted - 0.1% RHO 

weighted - 0.045% OHS 

HARMONIC DISTORTION: 

(Utilising Maxell UDXL 1) 

rnv: 

100Hz 1kHz 6.3kHz 

2nd -53 -54.7 -36.6 dB 

3rd -60.7 -39.3 -58.3 dB 

4th -68.1 dB 

5th -59.5 -56.2 - dB 

THD 0.27% 1.1% 1.545 

2nd -53.9 -44.1 dB 

3rd -57.3 -53.4 -51.9 dB 

4th -64.9 -57.3 - dB 

5th - dB 

THD 0.255 0.3% 0.67% 

MAXIMUM INPUT LEVEL: 

(for 3h third harmonic distortion 

at 1kHz, utilising Maxell UDXL 1) 

DYNAMIC RANGE: 

(Utilising Maxell UDXL 1) 

ERASURE RATIO: 

(for lkHz signal recorded at 3% 

third harmonic distortion) 

Utilising Maxell UDXL I 

Utilising TDK MA-RC60 

+8VU 

Dolby Out 54dB(Lin) 57.5á8(A) 

Dolby In 59dB(Lin) 66dB(A) 

>90dB 

>87dB 
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DELOUNDPTY. 
LTD - 

BRISBANE 

NEW QUALITY 
PRODUCTS FROM 

CLIFF 

JACK SOCKETS JACK PLUGS 

PLASTIC FEET CONTROL KNOBS 

PCB SPACERS RECESS PLATES 

CABINET 
HANDLES 

IIIG 
SLIDER 

POT KNOBS 

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. 

JBL'S 4311 
STUDIO 

MONITOR. 

Now IT'S 
NOT FOR 
STUDIOS 

ONLY. 

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 

insounn 
PTY. LTD. 

108 WEST ST., CROWS NEST 
929 2714 921498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT-IN SOUND SYSTEMS 

all er 
KEF 

Drivers 
&Kits 
CERTIFIED MAIL 

DELIVERY THROUGHOUT 
AUSTRALIA 

& NEW ZEALAND 
Bankcard accepted 

1111110 
113 

Superb 30 x 21em 
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. 

J 

_the no-conybrivr;-- approach 
i0 uncoloured SOUId 

For full information,write to. 
AUDIOKITS 
PO BOX 553 
BROOKVALE NSW 2100 
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e new generation of 
facto -built or 't set 
Peerless loud e , e -~N 
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It's true most speakers look alike and that price alone 
never tells the whole story. But now the new generation 
Danish -built Peerless loudspeakers give you a recognizable 
difference in sound quality -a difference that has set 

Peerless a notch above the others for over 50 years. 
The range of new generation Peerless loudspeakers 

includes the fully assembled PAS series plus the money- 
saving PLK kit -sets. Both series contain drive units with 
the following characteristics. 
Peerless 'X' Line Woofers 

Large ceramic ferrite magnets for high power handling. 
O Specially coated cones reduce colouration to a minimum. 

, Cones are supported by a single -roll foam or rubber .. surround to maintain excellent linear motion. O Bass response 
is clean and tight at all listening levels. 

Peerless Midrange Units 
Sealed back units prevent interaction with the woofer. 

Distortion and colouration are reduced to a minimum. O The rear 
side of the cone is coated with a special damping material to eliminate 

` '41- , colouration. Specially impregnated polyurethane cone rim 
. provides high degree of linearity. 

. 
Peerless Tweeters 

Dome tweeters designed for the highest accuracy of reproduction with 
low distortion flat response and wide dispersion. The sealed back isolates the 

1rtweeter from interference. Specially developed dome fabric ensures no degrad 
`1 i'1-_' ation of performance even after prolonged heavy loading. Assembly mounted 

,i ,,,,' on a precision diecast plate where rigidity ensures permanent alignment. 

- a' . 

1 

Peerless Dividing Networks 
0 Peerless crossovers use air -cored chokes for maximum power handling, and 

special electrolytic capacitors to ensure long term reliability. O All components are mounted on fibreglass printed circuit 

boards for maximum durability, while coded clip connectors eliminate the need for soldering. 

Power handling Danish -built Peerless loudspeakers, Orthodynamic 
The power handling capacity is high and conservatively . headphones and unique car speakers are imported by the 

rated at 100W RMS, however, due to.the high sole Australian agents, 
efficiency of Peerless speakers, the recommended amplifier 
power is between 25-100W RMS. G.R.D. GROUP Pty. Ltd. 

Whether you settle for the smart timber -veneered PAS 
assembled series or the PLK kit -set, you're getting the same 
Danish -made Peerless quality -a quality selected by many of 
the world's most reputable names in loudspeakers, for 
inclusion in their own speaker systems. 

Contact us now, and discover where you can hear 
Peerless loudspeakers -then let your ears make up your mind. 

698 Burke Road, Camberwell. 3124. Telephone (03)821256. Telex 31712 

rPlease send me descriptive literature and dealer list: 

Name 

Address 

Postcode... 

11012 44 
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Koss ro/4 A a a stereo 
bead -phones 
"In terms of comfort, láck of distortion and general perfor- 
mance ... "these headphones ... rate very highly". 

OVER THE LAST SIX YEARS we have 
used a set of Koss Pro 4/AA headphones 
for general monitoring in our laboratory. 
Whilst we have been generally impressed 
with their performance in terms of 
ruggedness and . reliability their fre- 
quency response has left much to be 
desired. 

The Koss Pro/4AAA model stereo 
headphones are an improved version of 
the older Pro/4AA series. These have 
been redesigned to achieve a wider 
frequency response and markedly im- 
proved wearing comfort. They have the 
ability to accept higher ,voltages and 
simultaneously deliver higher output 
without suffering from gross distortion. 

The appearance of the Pro/4AAA is 
typical of many new American con- 
sumer items with a little bit more 
chrome in the headbands and in the ear- 
phone yokes, a generally higher quality 
of finish in the plastic mouldings, and 
most noticeably a complete change in 
design philosophy for the ear cushions. 

The Pro/4AA also featured soft, 
comfortable ear pieces but the ergo- 
nomic design of those earpieces left 
much to be desired. Whilst many users 
may have found the 4AA earpiece corn - 
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fortable, I for one did not, and always 
felt that the designers miscalculated or 
used very soft human ears in formu- 
lating their design parameters. 

Oh, the fit . . . 
The new, contoured Pneumalite ear 
cushions in the Pro/4AAA series were 
designed specifically to fit the contours 
of a wide range of human ears and as a 
consequence these headphones are far 
more comfortable to wear than the 4AA 
model. As if to prove the point, in an 
A -B test between the 4AA and the 
4AAA, we found that it is readily 
possible to wear the 4AAA for many 
hours without noticeable discomfort, 
whilst the 4AA soon make their pre- 
sence known. If the cushions are an 
advance, then the over -head band on the 
4AAA is an even more significant ad- 
vance. The 4AA featured a closed 
cellular foam insert in the plastic head- 
band. These were intended to be com- 
fortable, but were nonetheless only 
partially effective. The 4AAA by con- 
trast utilises a separate thin padded 
plastic yoke below the main headband 
section which provides excellent con- 
touring to the scalp, stable seating for 
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the headband without problems of slip, 
and is a major factor in these head- 
phones achieving a high level of user 
comfort. The earpieces swivel through 
+ or - 30 degrees, and are gimballed at 
their centre for a further + or - nominal 
30 degrees to achieve a universality of 
fit which makes them one of the most 
comfortable sets of stereo headphones 
on the market. 

On test 
Koss have not just rested on the com- 
fort and appearance but have spent 
considerable effort in improving the 
technical performance of these head- 
phones. The most significant improve- 
ments are derived through the use of a 
larger diaphragm with a nominal 15 cm2 
radiating area, with a 25 mm diameter 
voice coil. In order to keep their options 
open for commercial as well as amateur 
usage they have incorporated a fitting 
on the left ear for fitting standard 
"close mouth" boom microphones of 
the type used by studio controllers, 
traffic controllers and for other similar 
activities. 

We measured the frequency response 
on our Bruel and Kjaer artificial ear 
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type 4153. The frequency response is 
not quite as broad as stated by the 
manufacturers, who describe it in terms 
of a "10 Hz to 22 kHz frequency res- 
ponse". At frequencies below 90 Hz the 
response drops off very rapidly and the 
main diaphragm resonance occurs at 
approximately 75 Hz. Between 100 Hz 
and 20 kHz the overall response is 
reasonably good, although both the left 
and right ear exhibit rising responses at 
approximately 3 kHz and again at 
approximately 6 kHz. The left ear 
exhibits a very sharp response at 7.5 
kHz whilst the right ear exhibits a some- 
what broader resonance extending bet- 
ween 5.5 and 8.5 kHz. These character- 
istic responses are audible and provide a 
substantial increase in the `overall pre- 
sence" of the headphones. The response 
surprisingly, does extend beyond 20 
kHz, although it is a trifle peaky. The 
low frequency performance of the head- 
phones would vary slightly on most 
human heads compared with our arti- 
ficial ear and that would, in part, be a 
function of the quality of fit of the 
Pneumalite ear cushions over the in- 
dividual's head. Notwithstanding, how- 
ever, the frequency response exhibited 

1 

by these headphones is a dramatic 
improvement over the Koss 4AA. 
Although the frequency response may 
not look as flat as you may desire, they 
are nonetheless excellent when com- 
pared with the majority of other 
dynamic headphones in the market - 

We were impressed by this aspect of 
the performance, but were even more 
impressed by the low distortion char- 
acteristics of these headphones. At 
normal listening levels distortion is 
remarkably low, at 90 dB typically less 
than 0.14%. At the 120 decibel level 
which is extremely loud, the distortion 
was still less than 0.7% at 1 kHz and 
even lower at the other test frequencies. 

This performance places the Koss 
Pro/4AAA s in the commercial moni- 
toring headphone class and would make 
them equally suitable as stereo head- 
phones for training the deaf or even for 
high level test headphones for possible 
use with audiometers. These character- 
istics are also suitable for use in speech 
communication systems in noisy 
environments, where an effective signal 
to noise ratio and low distortion are 
essential to override extraneous in - 

Our Ref: E28 

MEASURED PERFORMANCE OF 

KOSS MODEL PRO/4AAA STEREOPHONE,SERIAL NO. NIL 

FREQUENCY RESPONSE: 

(Typical) 9000 to 20kHz 
+17dB 
- 3ae 

SENSITIVITY: 

(for 90dB SPL @ lENz) 440mV 

INPUT IMPEDANCE: 

100Hz 

1kHz 

6.3kHz 

TOTAL HARMONIC DISTORTION: 

u 

lady A C and Acc W Pry Led 

100Hz 

1kHz 

6.Ikez 

REDUCTION OF EXTERNAL NOISE: 

2200 100Hz 

2300 1kCz 

2600 6.3kHz 

Date, 10.11.1979 

90dB 120dB 

0.06% 

0.14% 

0.027% 

1dB 

17dB 

32dB 

0.36% 

0.69% 

0.24% 

trusive noise. In order to evaluate this 
capability within the headphones we 
measured their sound isolation char- 
acteristics. At 100 Hz this was only a 
decibel, at 1 kHz the noise isolation had 
risen to a useful 17 decibels, whilst at 
6.3 kHz the figure was 32 decibels. 
Whilst these headphones may not have 
been specifically designed with this 
function in mind, it is worth noting that 
the noise exclusion performance is both 
practical and effective. 

How they sound 
We subjected the Pro/4AAA head- 
phones to a wide range of programme 
content and even compared their per- 
formance in terms of an A -B test against 
our reference electrostatic headphones, 
and against the previous model, 4AA. 

The subjective impression is one of 
particularly clean sound with these units 
exhibiting a trifle more presence than 
most electrostatic headphones. They 
provide the type of sound that most 
purchasers would describe as pleasant 
and attractive. The top end response 
comes close to equalling the best per- 
formance of Koss's top of the liné 
electrostatic headphones but, it should 
be noted, at only a fraction of the cost. 
The distortion characteristics are, by 
and large, impeccable and these head- 
phones can reproduce high level rock 
music which suffers only slightly from 
the limited low frequency performance. 

Summary 
The Koss Pro/4AAA stereo headphones 
are a worthy successor to the 4AA 
model and incorporate many worth- 
while design features and improvements 
that make them one of the better 
dynamic headphones available on the 
market. In terms of comfort, lack of 
distribution and general performance 
they rate very highly. If the low fre- 
quency performance in the 20-90 Hz 
region were as good as the performance 
they exhibit from 90 Hz to 20 kHz, they 
could readily become the best stereo 
dynamic headphones on the market. 

KOSS PRO/4AAA STEREO 
HEADPHONES 

Nominal Impedance: 220 ohms 
Weight: 440 grams Price: $143 
Coiled lead with moulded tip ring and sleeve 
plug. 
Left ear headphone fitted with boom mount 
to accept close mounting microphone. 

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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HOW TO MAKE THE BEST OF A BETTER CAR STEREO 
Without, the FOSGATE PUNCH 
even the finest AM/ FM tuner and 
tape deck can do little more than 
decorate your dashboard. The 
FOSGATE PUNCH is real 
power...the only kind of power that 
can create perfect stereo 
reproduction. Take our PUNCH 
2100 for instance, Power amp. 
preamp, and your choice of 
speakers. 100 watts RMS per 
channel. With less than .05% THD. 
you hear no distortion from 20 Hz 
to 20K Hz. 

FOSGATE 
=THE PUNCH 

IMF 
11~... 

I. Preamp 

At any listening level you enjoy full 
cycle, high fidelity playback of 
studio quality, in city traffic or at 
highway speeds. Our speakers are 
designed to take the PUNCH and 
deliver rich, penetrating basses, well- 
defined mid -ranges. and brilliant, 
crisp highs. You can listen at a 
whisper or crank up the volume till 
it vibrates your rear-view mirror and 
never hear a distorted note. There 
are a lot of better tuners and tape 
decks on the market. To make any 
one of them the best, stop at your 
FOSGATE dealer and have him give 
it the PUNCH. 

a ° 
5. Tweeter 

Sole Australian distributor: Communications Power Inc. (Aust) Pty. Ltd., PO Box 246 Double Bay, NSW 2028. Ph (02) 357-2022. Telex AA23381. 
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FOSGATE 
THE PUNCH 

HEAD 

i 

CAPSTAN 
PINCH 
ROLLER i 

It is as far as you can go in car stereo. 

YOU'VE NEVER SEEN A 
CASSETTE DECK CLEANER 
LIKE THIS. 
The ALLSOP 3 not only restores fidelity to the head, 
but cleans.the two major troublespots, the capstan 
and the pinch roller, at the same time. Dírt build-up 
on the pinch roller and capstan are the leading causes QftE 

DECK 
of 'tape -eating' and slippage. ALLSOP 3 efficiently 

Ct.tAC Q 
does the lot with a new patented, totally non-abrasive 
scrubbing and wiping action, not by scraping with 

I effective. 
abrasive tape. It's surprisingly simple and very 

You really have to see it for yourself. And you can 
at all leading record, hi-fi and department stores. 

AL1.6011 
Sole Australian distributor: 
Communications Power Inc. (Aust.) Pty.Ltd. 
PO Box 246, Double Bay, NSW 2028. Ph (02) 357-2022 
Telex AA23381 

134 - March 1980 ETI 



The gullible listener 
John Gardiner 

The pratfalls of subjective reviewing, reviewed. 

EVERY CHRISTMAS the Royal 
Institution presents a series of scientific 
lectures for young people. In England, 
these are televised every evening during 
the first week of the New Year and they 
make for compulsive viewing. Last year 
we had Professor Carl Sagan talking 
about planets, and the discussion about 
space exploration and our knowledge 
of the solar system was fascinating. 
However there was much of incidental 
interest in these lectures for anyone 
involved in scientific investigation and 
objective assessment through 
observation. 

Examples were given of the many 
pitfalls awaiting the observer who 
deduces a theory from too few facts and 
then uses the new theory to 'prove' 
something else! Now this sounds like 
familiar territory to anyone who has 
been following the audio scene for the 
last few years. Perhaps we can learn 
something from Professor Sagan. 

One of his examples concerned 
Percival Lowell, a respected astronomer 
in his time, who made a study of Mars, 
and from his observations he drew a 
map. Now we know that there are no 
canals on Mars because the Viking 
probe photographed the surface in great 
detail. Yet for years, based on Lowell's 
observations, it was popularly believed 
that Mars had canals because his 
telescope observations had `proved' it. 
In fact, it was the brain of the willing 
believer which saw the canals, and 
where visual information was missing, it 
was the brain which filled out the detail. 
A series of blobs became a straight line 
and a straight line became a canal. But a 

canal is a man-made waterway. Ergo 
there must be, or have been life on 
Mars! All this is now discredited but it 
was once a very plausible theory. 

Observation and emotion 
If the eye is so easily deceived, what of 
the ear? The key message from 
Professor Sagan was that we should 
mistrust all observations where 
judgement can be obscured by emotion. 
That, I think, is a very powerful message 
for reviewers of all persuasions, and it is 
particularly relevant to the testing of 
equipment and the reviewing of records. 

All of us must have been guilty at some 
time or other of liking or disliking 
something for the wrong reasons. That 
is why 1 like to see emotional (i.e. 
subjective) tests supported where 
possible by unambiguous objective test 
data. If there is no apparent correlation 
between the two, then it would seem 
probable that one or the other is 

incorrect. Either the wrong tests have 
been applied or the listening panel has 
been misled by some unrecognised 
factor. 

Audio is, after all, not a Black Art, 
but an artistic science and what can be 
observed can be explained. That is not 
the same as saying we are able to 
explain it: sometimes we cannot - 
immediately. This is why there are areas 
of disagreement between reviewers; 
some will devise a theory to fit the 
known .facts, others will wait for 
research to uncover further facts. There 
is no reason to doubt the sincerity of 
reviewers as observers but if a number 
of us diverge widely in our findings, we 
cannot all be right. We can, however, all 
be wrong, which is a sobering thought 
and should make us choose our words 
with care! 

There are many theories about at the 
moment on which I have reservations: 
I don't dispute that certain phenomena 
are possible but I do require proof that 
they exist, and even more that they are 
significant. I believe there is a great 
danger today of chasing the ghosts 
which haunt the fringes of high fidelity 
instead of concentrating on more 
material and fundamental issues. 

Tests and theories 
An example is the controversy which 
has raged recently about the character- 
istic sound of some equipment, and the 
theories which the debate has produced 
(Ref. 1). If there is fundamental 
disagreement between two groups of 
observers (whether they be reviewers, 
engineers, musicians, manufacturers or 
hi-fi enthusiasts) when assessing the 
relative merits of certain pieces of 
equipment, this would indicate that it is 
probably not the equipment which 
should be criticised but the method of 
testing it. 

It also seems to me that if there is 

a conflict between objectively derived 
data and that derived by subjective 
observation, we should not too hastily 
dismiss the objective data. Most 
reviewers have far more experience in 
measurement techniques than they have 
of interpreting the results of subjective 
evaluation. This is not in any way to 
decry listening tests; they are an 
essential part of reviewing. But it is 

important that the results should 
be statistically and intelligently analysed, 
so that we don't have to resort to 
extravagant phrasing to disguise a 

paucity of information. 
Some of the BBC's Research 

Department reports are well worth 
studying in this connection as they 
often give details about their tests and 
their analysis of the results. 

A -B testing 
One of the first decisions a listening 
panel has to make is whether to do an 
A -B type of test or whether to consider 
each piece of equipment separately and 
so make an absolute judgement without 
reference to other equipment. If an A -B 

test is chosen the next question is 

whether the two items to be compared 
should be fed from synchronous music 
sources, so that when a changeover 
occurs there is no break in the signal. 
Or whether there should be a small time 
lag so that when switching from A to B 

it is possible to hear a repeat of the last 
few bars heard on A. In my experience 
most panels choose the synchronous 
approach, yet in many ways it is more 
logical to have a time lag. 

The next point about an A -B test is 

that it is only possible to compare two 
sources at a time. Therefore, if several 

JOHN GARDINER is an independent 
technical writer and audio equipment tester/ 
reviewer from Woking in Surrey, UK. He 
spent a number of years in the BBC Technical 
Operations Department in both Radio and 
TV studios and is currently with the Decca 
Recording Company running a technical 
liaison department. He is the author of two 
books on Tape recording and won the 1977 
BASF Audio Writer of the Year award. 
Incidentally, the Concise Oxford defines 
'pratfalls' as: fall on buttocks; humiliating 
failure. 
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Look A THESE TWO EXCITING 
NEW A UDIO KITS! ... :> . , ,t . tl.; 

; -r. 
Y-1 t 200W rms 

into 8 ohms 

WATTS rms INTO 4 OHMS 

This fantastic new amplifier kit gives you 
tremendous scope for boosting the output of 
your existing sound system - use one module to 
produce 300 WATTS rms into 4 ohms or two 
units to give you a truly massive 600 WATTS 
rms continuous power. 

Price for unit is only $69 - 
that's an incredibly low 23 
cents/WATT. 
KIT INCLUDES: 
* Fibreglass PCB * Special pre -punched heatsink 
brackets * All components * Instructions for module 
assembly * and details .:f complete amplifier layout 
and assembly. 
Simple and straight forward to build, these kits are 
ideally suited for mounting in the standard rack 
mounting case either singly or in pairs. 
You will require an M-0150 transformer ($39.95) and 
one or two H-3426 heatsinks depending on light or 
heavy use. For really heavy duty we recommend the D- 
2865 YAESU fan to aid cooling. 

(Now reduced from $39.00 to $29.50) 

SEE ETI FEBRUARY 1980 
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A"IVAIN f 

56900 
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Ever since graphic equalizer have been 
widely available audiophiles h ve been 
saying 'Great) - but how do I use it?' 
The Playmaster Analyser now takes the 
guesswork out of frequency response 
checks. A few simple Connections and 
you can see the frequency response of 
your equipment and room. The Anal- 
yser lets you see in a glance the 
acoustic effects of changing speaker 
location, shifting furniture - so you 
can tune your system to your room. 

THE NEW 

Whilst we expect these products to be in stock at 
time of publication, to avoid disappointment, please 
phone your nearest store to check availability. 

PlarnSegg. 
Analyser/Peak Level Meter 

Now you can get a graphic display of your 
sound system's total frequency response and 
keep an eye on levels - at the preamp output 
and at the speaker terminals. Lets you see 
how your gear's performing. 
GRAPHIC DISPLAY OF FREQUENCY 
RESPONSE OVER 10 OCTAVE -SPACED 
BANDS. 
3,6 and 9dB APERTURES FOR MAXIMUM 
FLEXIBILITY AND ACCURACY. 
IN-BUILT PSEUDO -RANDOM DIGITAL 
NOISE SOURCE. l MICROPHONE AND LINE LEVEL INPUTS 
PEAK READING DISPLAY -OF PREAMP 
OUTPUT LEVELS. 
PEAK READING DISPLAY OF POWER AMP 
OUTPUT - UP TO 400W! 
DELUXE PRE -PUNCHED STEEL CHASSIS 
BEAUTIFUL SCREEN -PRINTED ANODIZED 
ALUMINIUM FRONT PANEL - MATCHES 
THE REST OF THE PLAYMASTER RANGE. 

I , 

,,,.SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOH OUR STORE ADDRESSES AND RESELLERS j 
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Figure 1. Alternative listening tests. 

units are to be tested there is the choice 
either of selecting one unit and using 
this as a reference, or selecting a well 
known proprietory unit against which 
all the others can be compared. The 
latter approach would seem to have 
more to commend it because the reader 
will probably have some knowledge of 
the proprietory unit and thus he will 
have some yardstick against which to 
relate the panel's judgement to his own 
experience. The difficulty is, of course, 
that the reader's judgement is coloured 
by his own room acoustics and therefore 
the yardstick will only help some 
listeners. 

What is important about this type of 
test is that verbal comments are kept 
to a minimum and that the panel do not 
compare notes during the marking. 
One effective method is a deviation 
scale with a central O representing the 
reference source and a scale extending 
either side from, say, -5 to +5. A series 
of judgements can then be recorded 
quickly with a minimum of effort. 
Time should be allowed between tests 
for the marking to take place as it is 
difficult to write and to listen critically 
at the same time. The duration of the 
listening session is of great importance 
as it is fairly widely accepted that 30 

minutes of concentrated listening is the 
maximum that should be expected from 
an observer before his findings become 
unreliable. This assumes that we are 
looking for subtle differences in quality 
rather than major defects that are 
readily detectable by more crude 
methods. 

There are also certain psychological 
problems associated with this type of 
listening test. For instance there is a 
tendency to prefer the second of two 
sources in an A -B test and so it is 
necessary for the reference channel to 
be changed, and for the panel's marking 
to be cross checked against the changes. 
It follows that the observers should not 
know at any time which equipment 
they are listening to as this can easily 
influence their judgement. 

Ambiguity 
In a series of experiments I was recently 
involved with, to evaluate new methods 
of recording master tapes, it was found 
that tests had to be carefully 
programmed if ambiguous results were 
to be avoided. One problem is that the 
brain automatically regards any test of 
this sort as a challenge. This means that 
although on one level it is trying to 
make an impartial judgement, there is 
another part of the brain looking for 
clues in the test material. A slight 
amount of tape hiss here, a drop out 
there, perhaps a particular pattern of 
clicks on one channel; any of these 
things may be latched on to and 
subconsciously used as a clue to 
determine which is the reference source. 
The brain is very good at this sort of 
thing and it is very hard to guard against 
it. 

Another factor is the relative 
response and relative loudness of the 
systems being compared. A significant 
number of listeners will prefer the 
louder source regardless of other factors 
and a discrepancy of as little as 1 dB 
can give misleading results. Similarly, 
a variation in amplitude/frequency 
response in the mid -frequency band of 
1 dB will lead to erroneous observations. 
Thus if a 1 dB rise in one source 
corresponds with a % dB dip in the 
other, we must look very carefully at 
the test results. 

It has also been established that a 
large number of individual observations 
should be tabulated and statistically 
analysed. The analysis can then be given 
a 'confidence level' which indicates the 
chances of the result being accidental 
(Ref. 2). Ideally, the same test should 
be given to more than one panel. Most 
panellists regard it as a defeat if they 
can hear no difference between two 
sources and it is advisable to do some 
dummy runs to make them aware of 

this. It is surprising how many people 
if given a non -operational 'A -B switch' 
will prefer B to A, although no change 
of source has taken place. 

In the space available it is not 
possible to discuss A -B testing in great 
detail but I think the above points are 
sufficient to show that an A -B test 
must be painstakingly set-up, and that 
it is very easy for erroneous data to be 
collected. This is not to say that such a 
test is no good, merely to put in a word 
of caution. I believe that a reviewer has 
a responsibility, where possible, to give 
some objective support for his findings. 
Frequently this proves impossible, 
particularly with transducers. 

It follows, I think, that if a simple 
A -B . test is difficult to set-up, the 
problems of setting up similar tests to 
evaluate, say, six systems are immense 
and should not be minimised. In fact 
the question that should be asked is, 
whether the detection of subtle and 
elusive differences between one piece 
of equipment and another are significant 
to the reader. There is perhaps a danger 
of a reviewer writing for himself or his 
colleagues, rather than for the readers 
who pay his fees! 

Sequential testing 
The alternative to the A -B type of test is 
even more frightening in the margin 
for error it offers. For want of a better 
expression we will call this the sequential 
test, and throughout this discussion we 
are, of course, concerned with marginal 
differences in performance. We assume 
that anyone with more than a passing 
interest in high fidelity will be able to 
identify major ,shortcomings, regardless 
of the test method used. 

Now there are two basic faults which 
are common to very many comparative 
reviews and it is difficult to eliminate 
them. Firstly, there is the time it takes 
to remove one system and set up 
another so that it can be assessed under 
identical conditions. This means that a 
multiple listening test must be 
prolonged, with breaks in concentration 
whilst the equipment is re -aligned. 
Protracted and frequently interrupted 
listening sessions do not usually make 
for accurate observation. Secondly, it 
frequently happens that when one unit 
is substituted for another, an unwanted 
variable is introduced. One example is 
a multiple loudspeaker test: if the units 
have different sensitivities, the gain of 
the reference drive amplifier will have to 
be changed in order to produce the 
same sound pressure level, and this may 
have an unsuspected influence on the 
panel's judgement. Conversely, with 
amplifier tests it is feasible that some 
amplifiers will interface better with 
the chosen loudspeaker than others 
and again give misleading results. 
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Figure 2. Sample of listening panel questionnaire suitable for statistical analysis. 

In any form of scientific experiment 
it is standard practice to have a 'control' 
sample against which to assess the effect 
of a test. The idea is to keep the control 
in the same environment as the samples 
and then to examine the effect of 
varying just one condition on each of 
the samples. At the end of the 
experiment if a sample differs from the 
control it may reasonably be assumed 
that the change was caused by the 
variable factor. If more than one 
variable is introduced the experiment 
is of doubtful value. The implication of 
this is obvious: any listening tests in 
which more than one condition is varied 
at any time, is suspect. 

There is another snag to sequential 
testing and it is that the ear no longer 
has a reference. It has to make an 
absolute judgement of sound quality, 
and the ear, like the eye, can be misled. 
Everyone is familiar with optical 
illusions and there is no denying that 
they exist. It would be surprising if the 
ear were not fallible in a similar way; 
and if it is to be deprived of a reference 
against which to test its judgement, it 
is likely to suffer from cumulative 
delusions. It is self-evident, I think, that 
the more combinations of equipment 
which are used in a listening test, the 
greater are the chances of an erroneous 
conclusion. 

The phase debate 
There has been correspondence in the 
technical press recently on matters 
directly related to listening tests (Ref. 
3). It is perhaps worth summarising 
some of these arguments, as they high- 

light the difficulties facing the listener 
who is trying to make a valid judgement. 
For instance, there is the matter of 
phase. We are not concerned with'inter- 
channel phase differences which are 
readily audible, but with absolute phase. 
What happens if we reverse the 
connections to both loudspeakers in a 
given system? A number of distinguished 
scholars have applied themselves to this 
one - and arrived at opposite 
conclusions! However there are some 
grounds for believing that changing 
the overall phase of a system may subtly 
affect the quality of reproduction. 

The argument goes something like 
this: musical instruments often produce 
asymmetric waveforms and at the time 
of recording, a positive going wave 
produces a forward movement of the 
loudspeaker cone. Any correctly set-up 
reproducing system will be arranged so 
that in -phase signals cause identical 
movements from both loudspeakers. 
Hitherto, no one has seriously bothered 
to ensure that the polarity of the 
reproducing loudspeaker is the same as 
for the original recording. Therefore, 
what was originally a forward 
movement of the loudspeaker cone 
could become a backward one and vice 
versa. Hence the compressions and rare- 
factions of the sound wave produced 
will be in the opposite sense to that of 
the live sound. 

The ear itself is an asymmetric 
detector and the suggestion is that 
it could be sensitive to such an absolute 
phase reversal. In case there is anything 
in this theory the inevitable conclusion 
must be that all listening tests should be 

carried out under both normal and 
reversed phase conditions. The amount 
of work entailed is, needless to say, 
enormous. 

Continuing discussion 
Another topic concerns the quality of 
certain types of connecting wire. One 
reviewer whose opinion I respect 
maintains that certain cables do have a 
significant effect, but that a top class 
system is required to reveal it. I have 
not yet experimented along these lines 
and so have an open mind on the matter. 
However, if there is something in it, 
we have yet another variable with which 
to tease the fallible ear. Is all our 
equipment identically wired, gentlemen? 

Then there is the matter of distortion 
on the available programme sources. 
Peter Baxandall has shown that some 
amplifiers are near perfect so far as 
conventional tests are concerned (Ref. 
4). How then do we perform a listening 
test on such an amplifier when the 
available programme sources can have 
in excess of ten times the harmonic 
distortion of the amplifier under test? 
It well could be that an amplifier which 
auditions badly is simply more perfect 
than the others and is revealing 
deficiencies elsewhere in the system. 

In this article we have deliberately 
assumed the mantle of the Devil's 
Advocate and looked at the black side 
of subjective testing. Obviously tests 
which are conscientiously performed 
frequently give sensible and acceptable 
results. But conflicts do arise and when 
there is dispute common sense 
frequently goes on holiday. Some manu- 
facturers are now refusing to submit any 
equipment for review by any magazine. 

In this way everyone suffers. 
What is required is some standard- 

isation of listening tests so that there is 
better correlation between various 
reports whilst leaving room for 
individual preferences. We must train 
our ears and we must beware of feeding 
them with ambiguous data and 
expecting them still to give accurate 
assessments. We should also understand 
that the ear, like the eye, is fallible and 
that because someone else claims to 
hear something: "It Ain't Necessarily 
So." 
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Based on ETI's superb new 466 amplifier module, the Jaycar 
3002 kit provides high power at a fraction of the cost of 
comparable commercial units. 
LED power meters that give an accurate reading of output 
power, thermal overload protection and speaker protection 
against overload and DC voltages have been combined with 
two ETI 466 modules and a rugged rack mounted case to 
provide an amplifier that will withstand the tortures of "on the 
road" use. 

FEATURES: 
300 watts pe'r channel. 
LED power meters. 
Input level controls. 
Massive heatsinking. 
Inbuilt speaker protection. 
Thermal overload protection. 
Rugged rack mounting cabinet 
with handles. 

Send S.A.E. for full information 
and specification sheet. 

This unique 88 note piano 1s fully touch 
sensitive and offers 4 selectable piano 
tonal qualities plus tremelo, 
honky-tonk and phasing effects. 
Complete with pedals, this is the best 
performance plano kit on the market 
today. 

COMPLETE KIT 
ONLY 

$550 

"CLEF" TS88 
Touch Sensitive Piano 

Full 88 note keyboard. 
Touch sensitive on all voices. 
Sustain and Soft pedals. 
Combination of voices and harpsi- 
chord plus electronic effects. 
Small, compact and lightweight. 

ONLY 

$395 

"CLEF" String Ensemble 
Simulates the multiple source sound 
of string group. 

Split keyboard facility. 
4 voices on upper keyboard. 
3 pre-set voices on lower keyboard. 
Variable Attach and Decay. 
Foot controlled Swell pedal. 

sacar 
PTY. LTD. 

380 SUSSEX STREET, SYDNEY 

PO Box K39, Haymarket, 2000. Tel: 211-5077. 
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PRODUCTS 
SR 30 

Socket Recess 
Cup to fit 
hole size I 

27mm 

4 

SR 69 
Corner Piece 

SR 35E 
Grille 142mm 

x 36mm 

SR 31E 
Pocket Handle to fit 
hole size 48m x 105mm 

SR38E 
Bar Bandle 
10'/2" x 6" 

J/ 
SR7OE SR32 Foot 
Castor Cup 38mm x 15mm 

Phone (02) 560-3488 for free catalogue. 

Available from: 

HOLDEN WASP 
INTERNATIONAL 

PO Box 532, Marrickville, 2204. 39 
Chalder St. Marrickville, NSW. 2204 

NOW AVAILABLE ON VIDEO 

THE WHOLE COUNTRY 
IS WAITING TO SEE 

fl JACQUELINE BISSET 
AS YOU'VE NEVER 

SEEN HER BEFORE! 
"Jacqueline Bisset is more stunning in 
'Secrets' than in the 'Greek Tycoon' 
which hardly seems possible. Not only is 
La Bisset ravishing in 'Secrets', she is 
also nude . . - Bill Van Maurer, 
Miami News 

"Jacqueline Bisset - This tantalizing 
beauty, usually mired in bad films, is 
here given a chance to evolve in a com- 
plex, intriguing fashion to create a 
woman very much the product of these 
confused ames." - Candice Russell, 
Miami Herald 

JACQUELINE 
BISSET 

LONE STAR PICTURES 
INTERNATIONAL RELEASE 
COLOR BY CFI tro 

BECOME A DEALER 
FOR OUR EXCLUSIVE 
VIDEO MOVIES 

IRl 

We are seeking dealers In the hi -ti and record 
retail trade for the sale and rental of "The Video 
Classics Movie Cassette Library". A range of 
30 full -feature movies on video cassette. A 
Video passlcs dealership otters high profit 
returns excellent margins and full back-up 
with colour brochures, posters. window stic- 
kers. advertising and the opportunity to 
capitalise on the fastest growing section of the 
electrical trade. 

* 
Sneak Preview Cassette 
Indicate format required. Send us $25, and 
we'll send you a great in-store entertainment 
promotional video cassette of trailers of our 
best movies. 

* * aE * % 

Send for colour catalogue or dealership details to: 

VIDEO 
CLASSICS 

64 Arthur St, 
Nth. Sydney, 2060. 
(02) 92-6400, 

92-6388 

Name 

Address 

P/C 

J 

Magnification of Cutting the Groove 

Stanton -The 
Professional 
in the 
Recording 
Ina 
Application- Cutting the 
master- Stanton plays 
it back 

Record manufacturing starts with 
the simultaneous cutting and 
playback of the lacquer original. 
Recording engineers rely on the 
Stanton 881S Professional 
Calibration Standard Cartridge at 
this crucial point to monitor the 
performance of the cutting system 
and the entire sound transfer 
process. - 

The Stanton 881S is perfect for the 
playback of the master because it 
assures minimum wear of the 
lacquer groove through the patented 
Stereohedron"' stylus tip. The 
Stereohedron has exceptionally 
wide contact area for reduced 
pressure on the groove wall. And the 
881S tracks superbly because of its 
low dynamic tip mass. 

© 1979 STANTON MAGNETICS 

Sole Australian Distributors: 
LEROYA INDUSTRIES üó 

Head Office: 156 Railway Pde, 
Leedervilte, Western Australia, 6007 
Phone 81-2930. 
NSW Office: 7 Jordan Rd, Wahroonga, 
2076. Phone 487-2543. 

STNTOfl 
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audibly superior 
technically brilliant! 

u 

Otoscan 3B 
Otoscan 3B has been designed for those who are seeking the ultimate in 

loudspeakers. Its development has taken 3 years intensive work by some of the most 
highly qualified people in the industry. No other company in the world has produced a 

loudspeaker which exhibits the synergy of modern computer -aided research and the 
very latest innovations which are to be found in Otoscan 3B. 

If you're serious in your quest for sonic perfection, you owe it to yourself to find out 
more about Otoscan 3B, a system which contains solutions to problems that still mar 
the performance of most other loudspeaker systems. 

For further information on this and others in our range of top quality hand-crafted 
loudspeakers write or call: 

Otoscan Loudspeakers, 
PO Box 480, Artarmon, NSW. 2064. 
Phone: (02) 95-0084. 
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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 

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 

AUDIO LINN Sondek LP12 with Hadcock arm - retail in excess of $1,150, will sell $850 
o.n.o. Tony Maresca u1/63 Western Pde, 
Brooklyn Pk. Work (08) 337 7000 Home 
(081 352 6574. 

SUPEX SD901 brand new and SD900E 
super $70 each Modular Electronics Decca 
Cartridge equalizer preamp connects auxilary 
input $70 Decca Arm $40. Richard 
(02) 665-3189. 

SELL: Keyboard and patchboard for ETI 
4600 synthesiser offers or exchange for 
moving coil cartridge. Write: G.J. Walker, 
R.D.2 Upper Moutere, Nelson, New Zealand. 

SELL: 600 W RMS/chan (1.2kW total) 
power amplifier. Built in cooling fan, etc. 
Sell $2,000 o.n.o. K. Summers, 81 Messmate 
Street, Lalor, Vic. 3075. (03) 465 3223. 

THORN Minstrel Stereogram, 2 sep.speakers, 
24 watts total power, 6 w.p.c., with Rambler 
Stereo Tuner. Ex. order $130 o.n.o. David 
Tong, 8 Coronation Ave. Petersham, NSW 
2049. (02) 569 5794. 

MELBOURNE Hi -Fi Friends the Recording 
Society of Australia meets monthly for 
demonstrations, lectures and live -recordings, 
etc. .Please ring for syllabus and phone (03) 
459 1717 or write to Don Patrick, 36 Argyle 
Street, Macleod, Vic 3085. 

SELL: 300 W RMS guitar amp. modified 
ETI - 480. 2 inputs etc. sell $350 o.n.o. 
K. Summers, 81 Messmate St, Lalor, Vic. 
3075. (03) 465 3223. 

FOR SALE Leslie Box 925. Good cond. 
complete with connecting kit. J. Farrington, 
9 Byron St. Bellambi NSW Phone (042) 
84 3388 $1,000. 

TANNOY HPD 385A studio monitor's. 
Speakers and crossovers only, no enclosures 
$600 Phone (02) 560 1813. 

100 W RMS Amplifier for sale with volume, 
bass, treble controls and LED level meter. 
$180. Michael Horn, 140 Old South Head 
Rd, Vaucluse. (02) 337 1033. 

TRIO '2200 RPTR 1 - 8, SPLX 40, 50, 
51 $210. J.V.C. VHS. Video cassette recorder 
6 mths. old cost $1,400 sell $960. $300 worth 
cass. for above, sell $100. Phone (050) 
24 5814. 

FOR SALE Marantz stereo receiver 22156 
$150 contact Druery 36 Palmer St, Nambucca 
Heads, 2448. S.A.E. 

STUDIO Synthesizer, Roland System 700, 
Block 1, 2 and 3 plus additional VCF. New 
condition. Retail $7,850, sell $3,800 o.n.o. 
Sydney (02) 428 1966 ext. 373 (B.H.) 
438 4068 (A.H.). 

COMMUNICATIONS 

LINEAR Amplifier HF Yaesu Musen FL - 
2100B. 80 - 10 meters, as new, 3 mths.old 
with factory manual etc. 650 watts pep out- 
put all bands; uses two Eimac 5726 power 
tubes sacrifice $425. Kenwood R599D 
receiver new in box with matching Ken. 
speaker and VHF ham converter, 4 filters, 
AC/DC, noise blanker, can be used as remote 
VFO for TS -520 or 820 TC V R, $400 comp. 
John (02) 389 6455 Bus-hrs. PO Box 505, 
Bondi Junction, 2022, NSW' 

WANTED: Information on MW DX'ing 
and address of Australian DX Clubs. Contact 
Michael Rolph,52 Lang St, Inverell NSW 2360. 

R5223 RECEIVER, made by T.C.A. in 1965 
for Australian Army. Want service manual. 
Lionel L Sharp, 19 Kelso St, Chermside,OLD 
4032. Ph. (07) 59 1945. 

ICOM IC245 equipped with SSB adaptor in 
excellent condition. $500 o.n.o. (02) 
869 2695. 

AUSTRALIAN Radio DX Club, for short- 
wave and mediumwave DXers. Monthly 
magazine Published. Write for details to 
ARDXC P.O. Box 79, Narrabeen NSW 2101 
enclosing a 30! stamp. 

TRANSCEIVER AWA SS220 6 channel 
2-freq. simplex. 2-15 MHz SSB-AM 100 watt 
suitable for marine, mobile or base with 
circuits in new condition $450 o.n.o. Phone 
Paul a.h. (02) 502 1748. 

FOR 2650, morse sending program, 5-30 wpm 
punctuation, abbreviations. Listing, instruc- 
tions and k/c tape send$10 Watkins Box 1117 
Orange 2800. 

TELEPRINTERS. Model 100 Seimens and 
Halske. 45.45/50 bauds (75 bauds with 
modifications). One, send/receive. Price $125. 
One, send/receive with tape reperforator 
and tape sender. Price $150. Contact M. Exton 
(02) 212 4342 Bus. 

FOR SALE: Roadhound SSB, leson base 
mike, and 6A peak P,S., the lot for $230 or 
nearest offer. Phone (08) 337 3986 a.h. 
Adelaide. 

WANTED: Info on set II and RC8 plus 
RTTY T.U. valve or s/state. R. Carra, 12 
Woonar St, Bunbury 6230 W.A. 

ETO Alpha Linear Amplifier, HF 1-30 MHz, 
75 watts pep drive gives 2100 watts pep. 
output, uses three Eimac 8874 ceramic metal 
triodes, new in factory carton, model PA -76 
PAE latest model from Colorado, USA 
$2,195. Manfred (02) 371 8854; P.O. Box 
120, Vaucluse, 2030 NSW. 

COMPUTING 

FOR SALE TR S-80 or Exidy 16K memory 
expansion, new, 4116 type chips $65/16K 
250 ns for c.o.d. send your address to 29 
Blanche Dr. Vermont 3133 Vic. Terry Graham. 

WANTED to buy: Fairbug monitor program 
or Fairchild 3851 chip. Arthur Watson, 152 
Bolsover St, Rockhampton, Qld 4700. Tel 
(079) 27 6677. 

TRS-80 I/O port decoded controller. Turn 
appliances on/off. Check whether items are 
on/off. Cct Diag and details $20. Tel. Dialler - cct diag. & software listing $10 or both 
for $35. Program exchange. Robert Gareb 
17/37 O'Donnell St, Bondi 2026. Tel. 
(02) 308261. 

SELL: KIM -1 Computer, used 3 times. 
Full documentation, plus 5v 3amp/12v 
200 m.a. P.S.U. $220 o.n.o. ALSO: Trio 
9R 95DS receiver $130 o.n.o. Phone John 
(04) 3976093. 

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 ere 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, Modem 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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2650 COMPUTOR 4K RAM, EA VDU, 
keyboard, cassette interface, lots of soft- 
ware $350. Phone (08) 44 1765. 

TRS-80 level 2, 16K RAM ten cassettes of 
programs inc. recorder, monitor, pwr supply, 
manuals $1,100 o.n.o. Write: T.I. Graham, 
29 Blanche Dr. Vermont Vic. 3133. 

FOR SALE: New CPU's 6800, 6802 and 
following memory chips. Never been used 
HMI -6504-9, TMS4116, TMS4044, and 
TMS4060: For low prices phone (02) 
888 5074. 

FOR SALE: MPU chips and 6871A MPU 
clock 921.6 kHz $30 also Dynamic RAM's 
and 7 segment displays. Ring Armen (02) 
888 5074 for prices on MPU Chips. 

LIGHT PEN for TRS-80 plugs in, no mod- 
ification. Includes instructions and sample 
prog. $23. RS232 interface to drive printer 
without exp. int. $65 inc. software. Cct 
Diag and software only $30. For more info. 
write c/- P.O. Box 122, Bondi Beach, 2026. 

ROCKWELL AIM 65 fully optioned with 
4K RAM, symbolic assembler, microsoft 
8K basic, cassette unit and power supply 
$700 ono. (02) 869 2695. 

TRS80: Programs wanted to swap level 2 
4K. Write or send tape. G. Fuller 16 Marybum 
Rd, Twizel, New Zealand. 

TRS-80 Level 2 owners: We have 120 good 
programs to swap. Send your favourites on 
cassette to: David Eyles, 41 Kent Street, 
Levin, New Zealand. 

SELL: MEK6800D2 assembled 34KRAM, full 
buffering, manuals, extra books, software 
$200 ono. Ring (03) 749 2627 after 7pm ask 
for Mark. 

KT9500 (2650), RSMB (8K RAM), 300 
Baud mod cassette interface. ETI 632, full 
documentation $350. Model 15 Teletype with 
20 mA interface/keyboard $100. Terry (02) 
682 4649 ah. 

FOR SALE: Cassette interface (SECI) Kansas 
City Standard. Fully assembled and tested 
with documented description $25. Write 
R.K. Sommerville, 15 Smith St, Old Bar 2430. 

NEW Members welcome to join up and coming 
computer and electronics club. Phone John 
Stephenson (002) 27 8770 ah. 

TR-80 LV-11 with expansion 48K, RS -232C, 
keypad, programs, manuals. Delivered person- 
ally any capital airport. $1,695. West 25 Oak 
Cres, L/Templestone, Vic. (03) 850 7658. 

SELL: Compucolor Model 5 - 32K RAM, 
2 mini -drives, deluxe keyboard, manual and 
software (including personal data base, file 
system). $3,000 ono (02) 428 2509. 

M6800 D2 Motorola, 12K RAM, Proto- 
type board; mother -board, all assembled in 
card cage plus keyboard worth $70. Will 
sell $540. Tel. ah. Dave (03) 830 1172. 

DREAM programs. Cassette $4.50, listing 
$2.50 post free. Improved EA progs, clock, 
life, rubout, 4 maths games, data logger, 
versatile subroutines. B. Mitchell, Coorie- 
mungle, 3268. (055) 987275 ah. 

TRS80 L2 Software - subscription mainten- 
ance, mailing lister 16K min. $30- Renumber 
$15 - serial printer $25 - Games A 7 games, 
Games B 10 games, animated graphics $15 ea. 
14 Fox Rd, East Ryde, NSW. 

COMPUTER: 2650, Memory mapped VDU 
keyboard, SECI Cassette interface, expansion 
and 8K RAM board, single console, lots of 
programs $400 ono. Phone (042) 61 5451. 

2650 PROGRAM for Yahtzee - listing, 
cassette (3 formats available) and rules 
- $5. David Fulcher, 41 Mackenzie St, 
Strathfield West, 2140 or 76 5369 ah. 

IBM Selectric printer with interface and 
Z-80 driver, power supply. $150. Giles, 
(02) 827 1684 (home) 880276 (bus). 

SELL: MEK6800DZ based system. 81/2K 
RAM, 2K ROM, 16K ROM board, 1200 
baud Cassette interface, keyboard, video 
board, cardcage, power supply & details 
$600. W. Geary, Koolan Is., WA 6733. 

FOR SALE: SYM 1, unused must sell. 
$175. A. Parker, P.O. Box 287, Whyalla, 
5600. 

HP25/25C programs. Lotto draw, startrek 
firing angles, biorythyms, curve plotter, stop 
watch, $3 each send SAE for details to Peter, 
28 Immarna Ave, West Wollongong 2500. 

NORTH STAR users! 20 disks of Palo Alto 
NSUG software available locally. Send SAE 
for details. D. Yates, 247 Payne Rd, The Gap 
4061. 

MISCELLANEOUS 

SELL: Seif digital multimeter (DM 2000) 
0.1% accuracy. DCV (0.2 - 2000), ACV 
(0.2 - 2000), DCI (200ÚA - 2A), ACI 
(200ÚA - 2A), OHMS (0.2K - 200M). 
AC adapter included, perfect condition 
Cost $145, sell $100. G. Wraight, 191 
Mountain View Rd, Briar Hill, Vic 3088 
Ph. 4351928 (ah.) 

SELL: VK Powermate 13.8 VDC @ 6 amps 
cont. power supply with volt and amp meters. 
Necessary components added for 8 amp cont. 
running. $60. Ring Henry A. Gonelli (03) 
850 8918. 

POWER Transformers - Primaries 240 V. 
Secondaries 80 V to 100 V at 0.5A to 1A 
and heater winding. New in cartons. OK for 
TV's or 100 V appliances. Only $3 each. 
Phone 70 1339 ask for Ken. Bankstown NSW. 

SELL: E.A. musicolor fully operational, plus 
lights if required $55. Also stereo power meter 
$25 or both $75. Ring R. Parkes 796 8643 
V ic. 

ELECTRONICS Circuits Manual for sale. 
Good condition., worth $46 sell $30. Contact 
R. McKenzie, 35 Moore Ave. Croydon Vic 
3136. 723 3937. 

FUZZ box for sale. Modified unit originally 
from Dick Smith. Gives 4 different switchable 
sounds. Sell $10. R. McKenzie, 35 Moore Ave 
Croydon Vic. 3136. 723 3937. 

SELL: Used Seimens cradle relays with 
sockets. 4PDT, 1A. Contacts. Dual isolated 
12V and 24V coils. $1.50 each. Walter Harris 
7 Carew St, Dee Why 2099 NSW. 

WANTED purchase or information on how to 
build device which boosts high frequencies 
and cuts low frequencies when copying 
cassette tapes. V. Halikas, 22 Latham St, 
Chermside Qld. 4032. 

WANTED Circuit and Manual (or copies) of 
Marconi Low Frequency C.K.O. Mod. No. 
TF1169. Will pay reasonable price. Bill 
(051) 44 2327. 

FOR SALE: ETI 120 Logic Probe & ETI 121 
Logic Pulser. Both for $50. E.A. Electronic 
Poker machine - requires case - $50. Ring 
Henry A. Gonelli a.h. (03) 8508918. 

WANTED: Copy of service manual -circuit 
diagram for intercontinental instrument inc. 
PG -32 Pulse generator, will pay. John Walsh, 
14 Clare Cres. Five Dock 2046. Phone (02) 
713 9200. 

SELL: Sanyo electronic programmable cal- 
culator, 72 program steps, 10 memories, 
nicads, charger, instructions, as new $80. 
Phone a.h. (02) 344 7164. 

WANTED: Game programs for Hewlett 
Packard 33E calculator space wars,, -hunt or 
target. Ian Kohlhoff, 71 Kitchener Rd, 
Melville 6156. W.A. Phone 3306213. 

SELL: Back issues of ETI July '71 to Dec '78. 
Radio constructor 1961 to 1974, most issues. 
Practical Electronics 1964 to 1977. All issues. 
Offers. R. Daniels, 31 Coach St, Salisbury 
East S.A. 5109. 

SELL: Futaba 2 -channel radio control trans- 
mitter/receiver plus 2 servos. Suit model 
glider or power boat etc. $90 or offer. Ring 
Rudy (02) 605-9585. 

WANTED: Dual beam CRO BWD539, TRIO 
1560A or similar. Phone Alan Roberts (02) 
587 4462. 

WANTED: Oscilloscope BWD539D or similar. 
After 6pm. Ask for Brian (03) 56 5478. 

" 
"131O1O1414e ION 

GAaIve RS ERA10 
GEN 

Make your home 
or office mountain 
fresh with a "Bioion" Generator. 

NEGATIVE IONS: 
Medical reports indicate that negative Ions can help 
to clear cigarette smoke - reduce fatigue and 
increase alertness - increase resistance to colds 
and flu - reduce up to 75 percent airborne bac- 
teria - alleviate sensitivity to weather - minimise 
travel sickness - speed up the healing process 
and reduce post -operative pain. 

TWO MODELS AVAILABLE: 
Home and Office model, $85.00 plus $2.00 PBP. 
12 volt Automotive model, $95.00 plus $2.00 
P&P. 

BOOK AVAILABLE: The Ion Effect by Fred Soyka, 
$3.25 inc. post. 

Obtainable from: 

BIOSCAN RESEARCH 
PO Box 95, Round Corner, NSW 2158. 

Telephone (02) 634-2445. 

Pamphlet available free - "Negative Ions and 
Your Health" - send large SAE. 
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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 only listed the projects 
published in the last few years, with 
their dates of publication, so this page 
can also be used asan index, even though 
kits are not available for some of them 
(as far as we know). Any companies 
who wish to be included in this list 
should phone Jan Collins on 334282. 

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 the 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 to six 
months. 

Magnifying glasses may be bought 
at many general hobby shops, News- 
agents and some stationary suppliers. 
Squint a little - it helps ! 

Series 4000 stereo amplifier 
Complete kits of this popular unit, 
featuring the 470 60 watt modules, 
the 471. preamp and power supply 
etc, are available from the following 
suppliers (see Key below): B,E,F,R. 

Key to Companies 
A Applied Twnnology Pty Ltd, IA Peterson Avenue, Welta.ra, NSW 

7077. 

B Bill Edge Electronic Agencies, 115 Paromatta Road, Concord 
IPO Box 1005, Burwood North 2134), 

C J. R. Components. PO Box 12B, Eastwood, NSW 2122 

D Dick Smith Electronics P/L, Cnr Waterloo 
d Lone Cove Roads. North Ryde, 2113. 

E All Electronic Components, 118 Lonsda4 Street, Melbourne, Vic 
3000. 

F Tasman Electronics, 12 Victoria Street, Coburg, Vic 3058 

J Jayar Pty Ltd, PO Box K39, Haymarket, NSW 2000. 

K S M Electronics, 10 Stafford Coun, Doncaster East, Vie 3109. 

L Ellimonies, 2B9 Latrobe Street, Melbourne, Vic 3000. 

M Mode Electronics, PO Box 365. Mascot, NSW 2020. 
N Nebula Electronics Pty Ltd, 15 Boundary Street, Rusheutters 

Bay, NSW 2011 

O Orbit Electronics, PO Box 7176, Audklend, New Zealand. 

Pr..Pak Electronic,, 718 Parramatte Road, Croydon, NSW 2132. 

R Rod Irving. PO Box 135, Northcote, Vic 3070 

T Towneille Electronic Cintra. 281E Charters Tower, Road, Rising 
Sun Arcade, Townayilh, Old 4812. 

Silicon Valley, 23 Chendos Street. St Leonard+, NSW 2065. 

W Willis Electronics, 993 Hay Street, Perth WA 6000. 

Trilogy, 40 Princes Highway, Fairy Meadow, NSW 2519 

for projects 
Project Electronics 
041 Continuity Tester T D,B 
042 Soil Moisture Indicator T D,B 
043 Heads or Tails Circuit (Oct 76) . . T,D,E,A,B,L 
044 Two Tone Door Bell (Oct 76).. T,D,E,O,A,B,L 
045 500 Second Timer T D,O,A,B 
047 Morse Practice Set T D,O,A,B 
048 Buzz Board T,D,A,B 
061 Simple Amplifier (Oct 76) T D,O,A,B 
062 Simple AM Tuner (Mar 77) 0 E,B 
063 Electronic Bongos D A,B 
064 Simple Intercom (Nov 76) T,O,A,B 
065 Electronic Siren D,O,A 
066 Temperature Alarm (Dec 76) ... T,D,E,A,B 
067 Singing Moisture Meter D B 

068 LED Dice Circuit (Oct 76). T,D,E,A,B 
070 Electronic Tie Breaker (Jan 77, 
071 Tape Noise Limiter (Jan 78) E L 
072 Two -Octave Organ (Jun 78) D B 
081 Tachometer (Mar 77) T E,0 
082/ 
528 Intruder Alarm T E,A 

083 Train Controller 
084 Car Alarm D A,B 
085 
086 
087 
088 

Over -rev Alarm 
FM Antenna 
Over -LED 
Hi -FI Speaker 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) ....E 
133 Phase Meter (Apr 77) E 
134 True RMS Voltmeter (Aug 77) E 
135 Digital Panel Meter (Oct 77) E 

136 Linear Scale Capacitance Meter (Mar 78) E 
137 Audio Oscillator (May 781 E 
138 Audio Wattmeter (Nov 78) 
139 SWR/Power Meter (May 78) 
140 1 GNz Frequency Meter -timer (Mar 78) ... ,C 
141 Logic Trigger (Jan 79) 
142 High Current Power Supply (Feb 79) E 
143 Curve Tracer (Jan 79) 
144 Expanded -scale RMS Voltmeter (Jun 79) 
148 Logic Test Probe (Jul 79) 

Simple Projects 
243 Bip Beacon (Apr 77) 
244 Alarm Alarm (Feb 77) 
245 White Line Follower (Nov 77) 
246 Rain Alarm (Apr 78) L 
248 Simple 12V to 22V Converter (Jul 78) 
249 Combination Lock (Apr 79) E 
253 'Hot Potato' Game (May 79) 
254 Egg Timer (Jun 79) 

Motorists' Projects 
316 Transistor Assisted Ignition (May 77) .. 0,0,E 
317 Rev Monitor Counter (Jul 77) E 
319 Varlwiper MK II (Sep 78) E 
320 Battery Condition Indicator (Apr 79) . . D,E 

Audio Projects 
448 Disco Mixer(Nov 76 
449 Balanced Microphone Amp (Nov 76).. - J,E,L 
450 Bucker Brigade Audio Delay Line (Dec 77) 
451 Hum Filter (July 79) D 
470 60 W Amp Module (May 79) - . , A,B,E,P,R,S 
471 Stereo Preamp (June 79) A B,E,P,R,S 
473 Series 4000 Moving -coil Cartridge 

Preamplifier J 

480 50-100 Watt Amp 
Modules (Dec 76) J E,D,O,R,AB,L 

481 12 V 100 Watt Audio Amp (May 77) E 
481 High Power PA/ Guitar Amp (Jun 77) 0 
482 Stereo Amp (Jan 77( O E 
482 Stereo Amp Part 2 (Feb 77) O E 
483 Sound Level Meter (Feb 78) F 
484 Simple Compressor Expander (Jul 77) t 
485 Graphic Equalizer (Jun 77) J E 
486 Gowl-round Stabilizer (Nov 77) 
487 Audio Spectrum Analyser (Feb 781 E 
489 Audio Spectrum Analyser 2 (Apr 78) J E 
490 Audio Compressor (Dec 79) 
491 Graphic Equaliser (Mar 79) 
495 Transmission Line Speakers (Aug 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) E 

547 Telephone Bell Extender (Jun 77) E 
548 Photographic Strobe (May 77) E 
549 Induction Balance Metal Detector (May 77) E 
550 Digital Dial (Aug 78 E 

551 Light Chaser (Sep 78) E 

552 LED Pendant (Sep 78) 
553 Tape/Slide Synchroniser (Oct 78 E 

556 Wind Speed/Direction Indicator (Dec 79) 
557 Reaction Tester (Feb 79) E 
558 Mast -head Strobe (Feb 79) 
559 Cable Tester (Mar 79) 
577 General Purpose Power Supply J 

581 Dual Power Supply (Jan 77) E 

582 House Alarm (Jul 77) T,O,E,A 
House Alarm - 

Installation Instructions (Aug 77) 
583 Marine Gas Alarm (Aug 77) E E 
585 Ultrasonic Switch (Sep 77) R,O,E,T,L 
586 Shutter Speed Timer (Oct 77) E 
587 UFO Detector (May 78) 
588 Theatrical Lighting 

Controller (Nov & Dec 77 Jan & Mar 78) N 
589 Digital Temperature 

Meter (PCB135) (Dec 77) E 
590 LCD Stopwatch (Oct 78) N 
591 Up/Down Presettable Counter (Jul 78) E 

592 Light Show Controller (Aug 78) E 
593 Colour Sequencer (Dec 79) 
594 Development Timer (Apr 79) 
595 Aquarium Light Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) O,E,D,B 
603 Sequencer (Aug 77) 
604 Accentuated Beat Metronome (Sep 77) . .. .E 
605 Temp Stabilized L,og- 

exponential Converter (Sep 78) 

Computer Projects 
630 
631 
631 
632 
633 
634 

Keyboard Encoder (Apr 77) 
Video Display Unit (Jan -Mar 77) 
TV Sync Generator (Jan 77) 
8080 Educational/ 

Prototyping Interface (Jul, Aug 78) 
635 Microcomputer Power Supply (Sep 771 
637 Cuts Cassette Interface (Jan 78) V,O,E,A 
638 Eprom Programmer (Jul 78) E A 
639 Computerised Musical Doorbell (Mar 78) ...A 
640 S100 VDU (Apr, Jun 78) V,O,A 
641 S100 Printer (Sep 78) 
642 16k S100 RAM Card (Feb 79) 
650 STAC Timer (Nov 78) 
651 Binary/hex Trainer (Jun 791 

Hex Display (Dec 76) E A 
ASCII Keyboard (Dec 78) 0 E,A 

O E,A 
OA 
EA 

K 

Radio Projects 
712 CB Power Supply (Jun 77) O E 

713 Add-on FM Tuner (Sep 77) 
714 VHR-Log-Periodic Antenna (Feb, Mar 78) 
715 VHF Power Amplifiers (Nov 77) 
716 VHF Power Amplifiers (Jan, Feb 78) 
717 Crosshatch Generator (May 78 E 

718 SW Radio (Oct 78) E 
719 RF Field Strength Indicator (Nov 78) 
720 2 m VMOS Power Amp (Jan 791 
721 Aircraft Band Converter (Mar 791 D E 

722 Antenna for ETI-721 (May 79 
724 Microwave Oven Leak Detector (Jul 79). 

Electronic Games 
804 Selectagame (Nov 76 O 
804 Selectagame (Rifle Project) (Mar 77) O 
805 Puzzle of the Drunken Sailor (Oct 77) 
806 Skeet (Jan 78) 
810 Stunt Cycle TV Game (Jun 78) 0 D,B 
811 TV Tank Game (Oct 78) O,E,D,B 
812 Wheel of Fortune (Dec 79) 
813 Race Track Game (Jan 79) 
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This, ladies and gentlemen, 
is the new, totally automated 
aircraft production line - all 
controlled by a microcomputer I 

.1 

!i 

Uh ... I think there's 
a glitch in the data somewhere . . . 

IT SOUNDS LIKE the daydream doo- 
dlings of a dementéd project designer, 
but an electromagnetic propulsion sys- 
tem capable of accelerating projectiles 
by as much as 500 or 1000 times that 
of gravity (9.8 rrVsec/sec) is under 
construction in the US. 

It works like this: A re -usable 'bucket' 
is suspended by on -board magnets in 

441.1 
[1411111 

a U-shaped guideway. The payload sits 
inside the bucket. Coils built into the 
guideway can be pulsed to repel the 
bucket; if the pulses are properly syn- 
chronised, the bucket can be acceler- 
ated down the guideway to very high 
speeds. 

We are told that, given an efficient 
guideway and the right pulse - 
generating equipment, a bucket could 
be launched from such a mass driver 

. once every second! Theoretically 
(and where have we heard that before 
... Ed.), there are no limits to the 
length of the guideway or the momen- 
tum of projectiles launched from it 

From a report issued by the Mas- 
sachussets Institute of Technology, we 
read that "Mass Driver Two" is now 
under construction at Princeton and 
MIT using off -the -shelf components. 

They don't say what happened to 
Mass Driver One ... perhaps it was 
hurriedly dismantled following a rash 
of UFO reports in the wake of some 
over -ex uberant student experiments? 

v 

There I A complete 
fuselage in three 
minutes. Next come 
the wings . . . 

._ :1 

Synergistic sinecure 
Dick Smith's Christmas television ad- 
vertising campaign last year made 
much of the beer -powered radio fea- 
tured in his "Fun Way Into Electronics" 
book. The beer -powered radio idea is 
riot new however, having been sub- 
merged for around 10 years. 

We were surprised to learn that they 
were exported from New Zealand to 
Australia back in 1969! 

The enterprising 'inventor' was Kiwi 
Jim Coyle of Kitparts Pty Ltd, who then 
had an electronics company in Wan- 
ganui on the west coast of New Zea- 
land's North Island. Plunging some 
meter probes in his after -work beer 
one evening showed plenty of volts so 
he spent the next week developing a 
suitable broadcast receiver that would 
run off a glass of beer. He marketed the 
receivers, as Christmas presents, on 
both sides of the Tasman. 

Now that's Synergistic Beer Drink- 
ing at its finest! 
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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 
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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. 

I FREE OFFER I 

f 

I -.11111111111.:: 

.. 

If you think they look different, 
wait till you've heard them! 

COLOUR HIFI CATALOGUE 

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 

MI MI 

JVC 
the right choice 



Waveform Fidelity: . 
The big difference is how little differénce 

there is. 
The ultimate function of a tuner is -to 

provide an audio signal to an amplifier 
- ideally one that will be an exact 
duplicate of the original broadcast. 

In order to do this, the tuner must 
firstbe a superb receiving instrument. 
And second, it must cdnvért the radio 
signal back into an audio signal with 
utmost fidelity tó the original. 

Technics ST -8077K AM/FM 
stereo tuner incorporates a number 
of innovations to meet these two 
key criteria. 

To achieve waveform fidelity under 
a variety of conditions - the real test 
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of a tuner - Technics have pursued 
waveform fidelity in part by paying . 

special attention to the handling of the_ 
19 kHz pilot signal. Likewise, in the IF. 
stage.a surface acoustic wave filter 
works with ceramic filters to maintain 
very low distortion and stable - 

stereo separation. 
At. the same time operational ease 

and elegance haven't been neglected. -- 
The ST -8077K features muting controls, 
LED tuning and a slim attractive 
design. 

The ST -8077K AM/FM stereo 
tuner has been designed and built to 

performance standards that will be ' 

fully realised with the matching 
SU -8077K integrated DC amplifier. - 

See and hear for yourself at your 
Technics dealer. 
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