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AFTER 500 PLAYS OUR HIGH FIDELITY 
TAPE STILL DELIVERS HIGH FIDELITY 

- 

If your old favourites don't sound as good as they used to, the problem 
could be your recording tape. 

Some tapes show their age more than others. And when a tape ages 
prematurely, the music on it does too. 

What can happen is, the oxide particles that are bound onto tape 
loosen and fall off, taking some of your music with them. 

At Maxell, we've developed a binding process that helps to prevent 
this. When oxide particles are bound onto our tape, they stay put. And 
so does your music. 

So even after a Maxell recording is 500 plays old, you'll swear it's not 
a play over five. 

tti.rn.,i.d M 

HAGEMEYER 

For further information on Maxell Tapes 
write to Maxell Advisory Service, 
P.O. Box 307, North Ryde, N.S.W. 2113 
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WE HAVE RECEIVED quite a few enquiries over the past six months or so concerning projects 
which have appeared in the British edition of ETI, which have not subsequently appeared in the 
Australian edition of ETI. Indeed, some callers have become quite irate, despite our explana- 
tions! Firstly, we should put readers in the picture about our relationship with the overseas 
editions of ETI. 

ETI originated in Australia in 1971 under Modern Magazines and a British edition was started 
by us a year later. German, Dutch and Canadian editions followed in 1976 and 1977. There was a 

French edition produced for a while but that was sold and has since been converted to a hi-fi 
magazine. 

Australia's ownership and interests in the overseas editions were sold by the previous owners 
of Modern Magazines in June 1978. Since that date the overseas editions have been autono- 
mous, although some material is exchanged between the various editions. The majority of 
projects originated by ETI Australia are re -published in the overseas editions. Almost all the 
projects in the Canadian edition, for example, are taken from ETI Australia. 

The UK edition of ETI is not available in Australia - nor ours in the UK - owing to pre-existing 
agreements. However, it seems that, by one means or another, some Australian readers have 
become aware of projects published in the British edition but not published in ETI Australia. 

Naturally, we exchange copies of each issue with the overseas editions. Every project origi- 
nated overseas we consider for republication here - and we do that with a great deal of care: we 
consider the usefulness and possible popularity of the project, whether we have done something 
similar in the past, are the techniques new and/or interesting, what about component availability? 
The latter is particularly important. That's generally the reason why we don't (can't!) republish a 

project from an overseas edition. So many components, particularly ICs, available in Europe are 
just not available here. Often we consider finding some other way around this problem, but it 

generally means re -designing the project and in so many cases, because of the special devices 
used, the re -design is either impossible or the project becomes too expensive to the end user - 
you. We often go to great lengths, and spend considerable time, trying to find sources of 
components for would-be popular projects from our overseas editions. Sometimes we're 
successful, sometimes not. 

Those projects we do take from overseas editions we build up in our own laboratory and 
completely test out. Sometimes we have to modify pc boards to suit locally available components 
(relays, cases, meters etc) and the text is generally rewritten and additional material included. In 

fact, we once so changed a project that we'd taken from the UK edition that they accidentally 
re -published it some months after their original project appeared! 

If you come to hear about a project that one of our overseas editions has done, but which has 
not appeared in ETI Australia, rest assured we've looked at it closely and we're either preparing it 

for publication or it's been shelved until special components can be obtained. 
The best wishes of the season to all our readers and advertisers. Roger Harrison 

Editor 

ETI December 1980 - 3 



advertisers 

A.P. Products 13 17 
Air New Zealand 14 
Ampec Electronics 18 
Audio Engineers 152 
Aust. Guarantee Corp 170 
All Electronic Components 46 
Applied Technology 119 
A&R Sooner 72 
AED 124 
Auditec Aust 22 
Audio Kits 174 
Audio Telex Comm 68 
Amscat Systems 97 
Autotron Aust. . . . ... . . 48 
Advanced Electronic Systems 154 
Barratt Lighting 7 
Bose Australia 163° 
Bell instruments 123 
Belle Lumiere 174 
Bright Star Crystals 64 
Box Hill Tech. 173 
Consolidated Marketing 30, 31, 120 
C&K Electronics 22 
C. I.S.A. . . . . . . . . 73 
Computerland in Melbourne 125 
CPI 149 
Computer Imports 84 
Commodore Aust. 92 
Chadwick Audio 153 
Cooper Tools 94 
Computer Country 110 
Compucom 103 
Cleftonics 173 
Dick Smith. . . . . . 36 37 56,62,68,70 81 

96,109,112,11 , 118,129,166,167 
Digital Control Data System 
Danish Hi FI 
David East 
Delsound 
Dynaudio Aust. 
D.J. Glllin 
Daneva Control 

82 
158 
29 
13 

174 
173 

88 
Ellistronics Wholesale 78 79 
Electro -Voice 148 
Electronic Agencies 60 
Emona 68, 108, 127 
Electrocraft 154 
Edible Electronics 110 
Energy Control 173 
Ferguson Transformers 54 
Freedman Electronics 153 
John F. Rose 33 
Jaycar 147 
Hagemeyer 2, 179 
Hitachi Sales Aust 134 
Hitachi Ltd 142, 143 
Looky Video 29 
McWilliams Wines 6 
Marantz Aust. 140 
Maruni Corp. 11, 139 Microtrix 28 
Micro 80 99 
Mensa Computers 86 
Magnavox 161 
McGills Newsagency 127 
Micro Pro Design 107 
Microcomputer Houso 110 
National Panasonic A'Asia 132 
National Panasonic 180 
Northpoint HI FI 147 
Philips Industries 159 
Pre Pak 55 
Plessey 64 
Qantas Airways 15 
Rod Irving 50 51, 111 
Radio Parts 48 
Radio Despatch 48 
Resco P/L 64 
Stuart Alexander 144 
Sony Australia 131, 137 
Spectrum Lighting 34 
SM Electronics 102, 103 
Systems Automation 88 89 
Sansul 155 
Speedy Communications 162 
Sevien Lighting 54 
S.I. Microcomputers 117 
Scope Laboratories 61 
Small Bus. Computers 103 
Starcross Scientific 29 
Software Source 173 
T.C.T. Micro Design 100 
The Bulletin 175 
Tasman Electronics 53 
The Logic Shop 94 
T.A.A.R.C. 173 
University Graham inst 63 
VSI 66 
Warburton Frank! 171 

ELECTRONICS 
0 

la INTERNATIONAL 

` FAY n ¡TRONIy eti J 

GOLD 
DETECTOR ¿- 
Coe discri,enute ' Irem treasure 

Voltage Regulators 
-drains and lechweees 

1`s. Learn BASIC 

Pot core 
coil design 

BUILD A p METER 
Keep your peel or list tank 
Wealtth lets et ether uses et 0. 

e°i.. w. 

ir111e 

Renew. 
Marano Sí500 
FRAM tuner 

PAS -30 -1/. 
loudspeakers q% 
Mm 0A0 

COVER 
We don't think we're making extravagant claims for 
our super new metal detector. It really can tell 
precious metals from old iron! Photo, gold nugget 
and cover design by the inimitable Ivy Hansen. 

news 
NEWS DIGEST 8 
TV transmissions by Technical College; Room 
temperature superconductivity; Venusian surface 
mapped by orbiter; Video noise reducer, etc. 

PRINTOUT 90 
The 8th World Computer Congress in Melbourne; 
Review of the Sinclair ZX80; Software contest 
results; Sorcerer hints and programs, etc. 

COMMUNICATIONS NEWS 126 
Six metres "buried"; National VHF Field Day; ETI's 
callsign. 

SHORTWAVE LOGGINGS 130 
India woos DXers; Summer nights good for African 
signals; Iceland comes in well. 

features 
pH - THE ACID TEST 16 
Most people know that pH is an index of acidity and 
alkalinity, but what exactly is it and how can we 
measure it? This article answers these questions 
and talks about fascinating applications of the pH 
concept. 

1500: SUPER METAL DETECTOR 39 
Truly an excellent metal detector- it features three 
T/R modes of operation plus VLF, variable ground 
balance control and variable discrimination control. 

BACK DOOR INTO BASIC 104 
The first in a series of articles that will explain the 
basics of BASIC programming, using the familiar 
pocket calculator as a starting point. 

MATROX VIDEO BOARDS 
REVIEWED 114 
Two stackable video boards from Matrox of Canada 
give a steady, flicker -free display with lots of flexi- 
bility. This article discusses their merits and 
deficiencies. 

CONTEST - WIN A ZX80 
PORTABLE MICROCOMPUTER 101 
You could win one of the world's cutest micros 
and six packs of software in this easy -to -enter 
competition. 
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572: DIGITAL pH METER 23 
At last! An inexpensive and accurate pH meter. It 

uses an Australian -made probe and shows pH units 
on a liquid crystal display. 

597: EMERGENCY LIGHTING UNIT 57 
No more fumbling around in the dark! If the mains 
power fails, this simple, reliable unit automatically 
switches on a small lamp. 

LAB NOTES - 
VOLTAGE REGULATORS 65 
Everything you're ever likely to need to know about 
voltage regulation, from simple zeners to 
sophisticated three terminal regulator circuits. 

DESIGNING POTCORE INDUCTORS 74 
Ferrite potcores have many advantages for small 
inductors and transformers. This article describes a 

simple method of designing coils for low frequency 
applications. 

SERIES 3000 
COMPACT AMPLIFIER 
OVERLAY DIAGRAM 32 
In last month's issue, this wasn't printed very clearly, 
so we're repeating it before we get deluged with 
complaints! 

sound 
SOUND NEWS 135 
Sansui's feedforward amplifiers; Rega Planar 2 

released; TEAC diversify, etc. 

THE CRAFT OF 

THE SPEAKER BOX MAKER 150 
There's more to making a speaker box than just 
slapping a few bits of wood together. We look at 

Chadwick Audio's operation. 

' 

MARANTZ ST500 COMPUTER 
STEREO TUNER 156 
A high fidelity FM tuner with all the latest station 
search and memory facilities. Our reviewer found it 
"a real delight". 

G.R.D. PAS 30 LOUDSPEAKERS 168 
Danish drivers in Australian enclosures add up to 
value for money in a smallish speaker system. 

general 
MICROS INVADE THE 

COMMUNICATIONS WORLD 121 
Radio communications equipment is more versatile, 
easier to operate and service, thanks to the in- 
fluence of microprocessor technology. 

SHOPAROUND 85 

IDEAS FOR EXPERIMENTERS 80 
Mods to the ETI-152 Capacitance Meter; LED 
chasers; A 'no hands' organ. 

SHORT CIRCUITS 32 
Thermatic fan controller for a vehicle 

SPECIAL OFFER 

C10 DATA CASSETTES 87 
Save up to 20% on quality data cassettes for your 
home computer. 

IONOSPHERIC PREDICTIONS 128 

ELECTRONICS BOOKS FROM ETI 164 
Beginners' books, data books, circuit books etc. 

'DISCO LITE' 
MAIL ORDER OFFER 138 
And now - the gadget you've been waiting for! It's a 

three -in -one light controller. Just the thing for 
parties, mood lighting, night light and just about 
anything you can think up. 

PC BOARD PATTERNS 

MINI -MART 

KITS FOR PROJECTS 

ETI SERVICES 

DREGS 

145 

146 

176 

177 

178 

next month 

PERMOSTAT 
ANTI -STATIC RECORD CARE KIT 

Record care products are legion and many claims 
are made as to their efficacy. Permostat is claimed 
to "... permanently remove static electricity from a 

gramophone record". And what's more, without ad- 
verse effect. Louis Challis explores this claim and 

comes up with a surprise! 
.ob_.1.11.k 

OIL TEMPERATURE METER 

FOR YOUR CAR 
Featuring a linear LED readout, like most of our 

recent vehicle projects, this instrument employs a 

readily available dipstick probe. No car should be 

without one .. . 

i 
_ al---- º- .__ 

VIDEO DISC 
What is it, what's inside the machines, where is it all 

going to end? Your questions answered. A fasci- 

nating rundown on this new consumer technology 
which will be upon us before you can say "National 
Panasonic, Philips, Pioneer, Kenwood, Magnavox, 

JVC...". 

150W MOSFET POWER 
AMPLIFIER MODULE 
Would you believe less than 0.0008% distortion at 

1 kHz - and unconditionally stable? And that's con- 
servative! This brilliant design forms the basis of our 
Series 5000 state-of-the-art stereo hi-fi system. If 

you've always wanted a really good hi-jfi amp, this Is 

it. Don't miss it! 

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. 
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PAR 
56 
300w 240V 
SEALED BEAM 
LANTERN 
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The PAR 56 - we brought this amazing lantern to Australia, and our 
version is the one that others try to copy. With a 2,000 hour life lamp, 
what could be more economical? 
Look at these features: 

Large lamp rotating knob. 
New "easy glide" rotating assembly. 
Pole focus hook. 
New, hi strength colour runners. 

To celebrate the end of the year, our agents are now offering very 
attractive deals on Par 56 lanterns - go and talk turkey NOW with 
your local Barratt Lighting Agent. The price will surprise you. Options: 
4 door barndoor, colour wheel. 

DIMMERS 
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The new Ceitex Dimmer Rack - 
12 channels, 2000 watts per chan- 
nel in 3 x 4 way modules. This 
dimmer rack uses Flakey iron to- 
riods for RF suppression - Inter- 
ference with audio systems is vir- 
tually non-existant. The Ceitex 
rack will drive either positive or 
negative control dimmer control 
desks - thus almost any dimmer 
control desk now available, will 
mate the Ceitex rack. 

Top level adjustment is a trim pot on the front of each module, making 
trimming easy. The rack can be housed in any standard equipment 
rack, or be free standing. It is of very rugged construction. Power 
requirement to drive this dimmer rack is 3 phase, 30 amps per phase - into an internal terminal block. Control connection is a 14 pin 
cannon twist lock - standard on some dimmer desks. A control cable 
up to 60 metres (more in some situations) can be used to connect this 
dimmer rack with a control desk. 

STAGE LIGHTING COURSE 
The only intensive stage lighting course that covers all aspects of 
Stage and Effects Lighting. To be held on Saturday 17th and Sunday 
18th January, 1981, at Barratt Lighting in Sydney. 
Cost is $25.00 including notes, refreshments, and a night out on the 
Saturday night. To enrol, contact Barratt Lighting now. Hurry, num- 
bers are limited. 

JANDS DIMMER DESKS 
These mate the Ceitex Rack. 
JL 2418. 24 channels, 2 presets s B scenemasters on Pin Matrix 3 
channel chaser i Flash buttons. 
JL 36/12.36 channels 2 presets 12 scenemasters on Pin Matrix 

3 channel chaser Flash buttons. 
We also have other 12 and 24 channel desks! 

RAYLIGHT 
500: WATT, 240V 

VERY_TIGHT BEAM - 

CHRISTMAS SPECIAL 
OSCILITES $39 
Limited Number 
The Osilite -a 3 channel chaser (sequencer). 

Variable rate 450 watts per channel Normal or 
shadow chase. Cheapest chase in Australia. 

Rock Industries think this is the brightest 500 watt lan- 
tern on the world market - in fact, we would love to be 
proven wrong! The Raylight is a fixed beam lantern - 
used mainly by Rock bands where extremely high in- 
tensity is needed. 
LAMP: 500 watts, 240V, A1/244. 
LANTERN HOUSING: Same can as the PAR 64 sealed 
beam lantern. 
APPLICATION: Where very high intensity, tight -beam 
lighting is required. 

DELTALIGHT IS COMING! 
SYDNEY: Ceitex 2/33 College St, Gladesville (02) 896-2900 
WOLLONGONG: Trilogy Electronics 40 Princes Hwy, Fairy Meadow 

(042) 83-1219 
NEWCASTLE: Your Move Lighting 37a Beaumont St, Hamilton (049) 69-3560 
BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd, Albion (07) 262-4622 
BRISBANE: Rave Light & Sound 95 Bridge Rd, Fortitude Valley (07) 52-3310 
GOLD COAST: Rave Audio Visual 2388 Gold Coast Hwy, Mermaid Beach 

(075) 38-3331 
MELBOURNE: Clearlight Shows 17 Alex Ave, Moorabbin (03) 553-1446 

MELBOURNE: Lighting Corporation 131 Brighton St, Richmond 
(03)429-5122 

ADELAIDE: Hiwatt Lighting 37 Angus St, Nth Adelaide 5006 (08) 212-2033 
ADELAIDE: Hiwatt Lighting 37 Angas St, Adelaide 5000 (08) 212-2033 
ACT: Topstage Productions 8/14 Kembla St, Fyshwick ACT 2609 (062) 80-4694 
PERTH: Stagecraft 1142 Hay St, West Perth 6005 (09) 321-9363. 
PERTH: Kosmic Sound 1074 Albany Hwy, Bentley (09) 361-8981 
HOBART: Good 011 Sound 310 Liverpool St, Hobart (002) 23-5151 
Also available Australia -wide at Strand Rank Electronic outlets. 

Distributed 'by BARRATT: LIGHTING Po: 
Telex ÁA25298 140 -Myrtle Street, Chippendale, NSW 2008. 

NOW OPEN: New One -Stop Lighting 
Shop Showroom.,AII products ex -stock. 

New Phone No. (02) 698-8499 
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digest: 

College TV trans o.: 
A six week experiment in educational TV broadcasting 
was recently completed by Box Hill Technical College 
in Melbourne. 

The programmes concen- 
trated on teaching elec- 
tronics, as a service to local 
amateurs, and were trans- 
mitted from the college's 
amateur repeater on channel 
34 of the UHF band. 

Transmitter power was 
only 10 watts and the broad- 
casts were only meant to cover a 

small area of east Melbourne, 
but reception reports indicate 
that they reached well beyond 
the target area and were even 
picked up in Geelong. 

The programmes, which 
covered subjects like Oscillo- 
scope Triggering, Oscillators, 
Phase Modulation and Fre- 
quency Modulation, were 
broadcast on two evenings each 
week A unique feature of the 
transmissions was that students 
viewing the programmes could 
'talk back' to the programme 
presenters via a direct telephone 
line into the studio. 

All the work involved in the 
project, from construction of the 
transmitter to scripting and pro- 
duction of the programmes, 
was carried out by members of 
the college. 

At the moment the college is 
still assessing the effectiveness 
of the project. They hope to use 
the experience gained in this six 
week experiment as the basis for 
producing a longer and perhaps 
continuous series of educa- 
tional transmissions, beginning 
sometime within the next twelve 

months. 
Many schools in the area 

watched the transmissions with 
great interest and have already 
indicated their desire to become 
involved in the administration, 
planning or production of future 
programmes. Mr Ron Ritchie, 
the Acting Director of Technical 
Education, has also been an in- 
terested viewer. He sees the 
experiment as yet another as- 
pect of an enlarging electronic 
communication and distribu- 
tion system. As most schools 
already have television re- 
ceivers, this must be one of the 
most cost effective methods of 
distribution available. 

It would also be relatively 
simple to marry a teletext 
system into the transmissions. 
Up to 150 pages of information 
could be modulated onto the 
otherwise unused line synch 
part of the signal to reinforce, 
recapitulate or extend the pro- 
gramme material. Viewers 
would be able to go through the 
main points of a programme 
they had just watched at their 
own pace. 

Such a facility would obvi- 
ously improve the effective 
dissemination of Technical and 
Further Education (TAFE) pro- 
grammes. With suitable written 
backup material, it would even 
be feasible for people to study 
TAFE courses at home without 
having to attend a college 
regularly. 

Electronics courses at Newcastle 
Newcastle Technical College is planning a wide range of 
electronics courses in 1981 for residents of Newcastle and 
the lower Hunter Valley. 

In particular they are offering the Electronics Trades Course in 
block release format for students living anywhere in NSW. This is a 
three year course covering analogue and digital techniques for 
apprentices and others. 

Post Trade courses include Television Receiver Servicing, 

= sions 

. 

Programmable answering device 
The A-100 telephone answering machine from Answerex 
can be programmed to accept incoming messages of any 
length. 

Considering how flustered 
some people get when they 
speak to an answering machine 
and how angry they are when 
cut off in mid -message, this is 
certainly a desirable feature. 
Even when their message time 
is up, callers encountering the 
A-100 will not be abruptly 
disconnected - a recorded 
message warns them when they 
have run out of time. 

The public relations value of 
these features to a business is 
obvious, but Answerex are also 
expecting that the machine, with 
its competitive (less than $200) 

price tag, will appeal to a wide 
range of active individuals who 
will want to instal it in their 
homes. 

The A-100 comes with a 
standard cassette, one side of 
which is professionally pre- 
recorded with forty messages, 
while the other is blank to allow 
users to record their own 
message to callers and leave 
whatever time they choose for 
incoming messages. 

For more details, contact 
Answerex Communications 
Australia, 100 William St, 
Sydney 2000. (02) 357-2527. 

Semiconductor Electronics, Industrial Electronics, Post Trade 
Electronics and Industrial Instruments (conversion). 

In addition there are a number of attractive special courses, 
including Two Way Radio, Microprocessor Principles, Servicing of 
Electronic Musical Instruments, Television Studio Techniques 
and others. 
Full information on any of these courses for 1981 is available from: 
The Senior Head Teacher, School of Applied Electricity - 
Electronics Division, Newcastle Technical College, 
Maitland Road, Tighes Hill, NSW 2297. Phone (049) 
61 0461 ext. 367. 
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Superconductivity at room 
temperature 
A metals researcher at a US Air Force base has accidentally 
discovered a compound which appears to superconduct at 
room temperature. 

Fred W. Valdiek was experi- 
menting with titanium boride 
crystals, deforming them under 
hydrostatic conditions in an 
effort to improve their ductility. 
When he finally achieved this 
aim by making crystals with an 
unusual and highly symmetrical 
structure, he set about look- 
ing at other properties and 
the superconductivity" ... came 
along as a gift.", as he put it. 

He was using a four point 
probe to test for electrical re- 
sistance and found that in two 
directions the resistance was 
normal (titanium boride is 
usually a good conductor) but 
in the third direction the resis- 
tance was zero. Nor was this an 
unrepeatable fluke. Valdiek 
made other crystals using the 
same growth and deformation 
techniques and now has about 
fifteen crystals which all exhibit 
zero resistance in one direction. 

Zero resistance, however, is 

not the only property of a super- 
conductor. To properly qualify 
for this description a material 
must also repel magnetic fields, 
a property known as the 
Meissner effect, which is essen- 
tial for any practical applications 
of superconductors. Valdiek is 

setting up a coil to test for the 
Meissner effect and he claims to 
have already seen magnetic re- 
pulsion caused by the fields in 

his electron microscope. 
At the moment physicists can 

only speculate about the mode 
of conduction in the new 
material. General thermody- 
namic considerations seem to 
rule out the possibility that 
electron Cooper pairs are being 
formed (as happens in low tem- 
perature superconductors), but 
if conduction is by more exotic 
means like exciton interaction 
or electron -hole pairs, then 
room temperature supercon- 
ductivity does not violate 
accepted physical theory. 

hum A tl r ao- 
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New National video recorder 
National Panasonic have recently released their third 
generation home video recorder, a lightweight model 
weighing less than 13 kg and incorporating several unique 
features. 

The model NV -7000 is a VHS 
recorder with a four hour record 
and playback ability. The video 
signal to noise ratio is 43 dB and 
Double Dolby circuitry gives the 
machine an audio S/N ratio of 
50 dB. 

Four direct drive motors are 
used, the video head cylinder 
motor being quartz locked to 
give an accuracy of 99.999%, 
according to National. 

The standard model comes 
with a cable -linked remote con- 

trol unit that in addition to the 
normal functions can also be 
used to review or cue at nine 
times normal speed, to play at 
half or double speed and to dis- 
play single frames. 

Other features claimed to be 
unique to this model are an 
antenna signal booster and an 
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auto -edit function which en- 
sures smooth continuity 
between programmes. 

The NV -7000 has a 

recommended retail price of 
$1500 and comes with a two 
year warranty on all parts except 
the heads, which are guaran- 
teed for twelve months. 

New ETI staff members 
Pictured here are two new members of our advertising sales 
staff in Melbourne. 

Bill Philpott has just been appointed our Victorian Sales 
Manager. Bill began his career in the Royal Australian Navy, where 
he was trained in electronic, electrical and submarine communi- 
cations theory. On leaving the service in 1976 he worked for four 
years as a marketing consultant for Computer Technology. 

Virginia Salman has also recently been appointed to our Mel- 
bourne sales staff. She was formerly secretary to Southern States 
Executive Manager, Tom Bray, who was so impressed with her 
abilities that he promoted her to her new position. Virginia, who is 

tall and athletic, is married with two children. She enjoys playing 
tennis and riding bicycles, loves music and is very interested in 

computers. 

Laser depth sounder 
An airborne laser depth sounder will help ease the burden 
of hydrographic survey work around Australia's coasts. 

The equipment, which is 

believed to be in advance of any- 
thing else in the Western world, 
was developed by the Defence 
Research. Institute at Salisbury, 
SA. Known as WHELADS II it 

works by measuring the time in- 
terval between the reflection of a 

laser beam from the sea surface 
and the bottom. Multiplying this 
interval by the velocity of light in 
sea water gives the depth. 

Conventional acoustic soun- 
ders work on a similar principle, 
but because they use sound 
waves they must be carried on 

surface vessels, which makes 
the task of surveying Australia's 
vast continental shelf a long and 
laborious one. 

All measured depths must of 
course be accompanied by 
accurate positional information, 
and the generation of such data 
(accurate to within a few metres) 
is an essential part of the 
system. 

Installed in a RAAF Dakota, 
WHELADS II has been tested 
over North Queensland waters 
and is currently on trial off South 
Australia. 

ETI December 1980 - 9 
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Venusian surface mapped by orbiter radar 
The Pioneer Venus craft (see ETI May 1979) has been orbit- 
ing the planet since December 1978 during which time its 
radar has penetrated the thick clouds of the planet to provide 
information about large surface features. 

By May 18th, 1980 the 
Orbiter had mapped 93% of the 
Venusian surface from 73° 
North to 63° South latitude, 
missing relatively small circular 
regions around each pole of the 
planet The work should con- 
tinue for a few more years. 

Prior to the Pioneer Orbiter 
work, less than 1% of Venus' 
surface had been detected by 
powerful Earth -based radar 
techniques. 

The most prominent features 
on Venus are the highland 
regions which are comparable 
to the continents of the Earth. 
One of these, Ishtar Terra, in the 
northern hemisphere is the size 
of Australia, while another, Aph- 
rodite Terra, is as large as half of 
Africa. 

There is no 'sea level' on 
Venus, but 60% of the surface 
consists of relatively flat rolling 
plains lying at a radial distance 
of 6050 km from the centre of 
the planet. This 6050 km radius 
is used as a reference distance 
like sea level on the Earth. 

The lowlands of Venus may 
be compared with the oceanic 
areas of the Earth, but only 16% 
of the surface lies below the 
6050 km radius whereas on 
Earth nearly two-thirds of the 
surface is covered by the 
oceans. 

The lowest point is 2.9 km 
below the reference level. 

The highest point, Maxwell 
Montes, in Ishtar Terra is 
10.8 km (35 400 feet) above the 
reference level and is therefore 
higher than Mount Everest 

Only about 8% of the planet's 
surface is true "highlands" 
which may resemble the corre- 
sponding areas of low -density 
rock on the Earth. 

An international group is 
naming the surface features 
after mythical goddesses. Ishtar 
(centred at 65° North) is named 
after the Babylonian goddess of 
love and war, daughter of the 
Moon and sister of the Sun. 
Aphrodite (centred at 5° South) 

is another name for Venus itself. 
Minor features will be named 

after other mythical female 
figures and still smaller features 
after famous women who are no 
longer living. However, the 
names have so far been allo- 
cated on a tentative basis. 

Other major features on 
Venus include Beta Regio at 30° 
North which appears to consist 
of two huge shield -shaped vol- 
canoes larger than the Hawaii - 
Midway chain on the Earth; it is 
probably situated on a fault line 
running from 40° North to 50° 
South latitude. 

There are two huge adjoining 
mountains (smooth on the sur- 
face and shaped like the very 
wide -based Hawaiian vol- 
canoes) which cover a North - 
South distance of some 
2100 km. The Soviet Venera 9 

and 10 craft landed in this 
region and found radioactivity 
similar to that of volcanic rocks 
on the Earth. 

These Theia Mons (northerly) 
and Rhea Mons (Southerly) 
mountains rise to about 4 km 
above the reference level. Alpha 
Regio is a smaller highland 
region about 25° South of the 
equator. 

When considering the maps 
of the Venusian surface, readers 
should remember that it would. 
not have been possible to obtain 
this information without 
modem electronics, space - 
borne radar and a highly 
efficient inter -planetary com- 
munications network. Complex 
data reduction systems were 
employed to convert the raw 
data into acceptable images. 

Brian Dance 

L 
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Small Fridge. Big Deal. 
Space age breakthrough creates a new line of Koolatron 

electronic portable refrigerators and food warmers. 
You're nicely away on your long-awaited 

vacation, camping trip or long weekend with the 
family. You're comfortably cruising in your car, 
van or rec. vehicle along a busy interstate with 
few rest stops or restaurants. You guessed 
ít... the kids want to stop for a snack. But your 
Koolatron P34 or P34A is full of sandwiches, 
cold drinks, fried chicken ... home made, fresh 
and cold. The family helps themselves and 
you've saved valuable vacation time and another 
expensive restaurant bill. 

You're a commuter, a salesman or a trucker 
and you spend many hours in your vehicle daily. 
Now with your amazing Koolatron plugged in 
beside you, you open the lid and instantly fresh 
food and drinks are at your fingertips. Just for the 
price of a good cooler and one or two seasons of 
buying ice, (or about 10 family restaurant meals). 
all the marvels of home refrigeration are 
available electronically. An amazing space-age 
miracle... the thermo-electric solid state 
module ... makes these portable refrigerators 
possible. 

These amazing heat pumps have not only 
gone to the moon, but have provided the 
breakthrough for Koolatron's portable fridge 
revolution. 

THOUSANDS IN USE 
Koolatron now has tens of thousands of 

electronic fridges in use worldwide using these 
same powerful solid state modules. Built to take 
it two of these electronic modules are encased 
in tough, plastic insulated chests that are 
designed to be rugged and trouble -free. Non - 
rusting hinges and latches prevent corrosion in 
salt water environments. And with only one 
moving part (a small 12 volt fan) Koolatron's 
portables seldom see a service depot. Now you 
can enjoy Koolatron's whole family of electronic 
portable refrigerators and food warmers that 
eliminate costly ice and provide "home refrigera- 
tion" convenience at sane and sensible prices. 

THE PERFECT MODEL P34 
RECREATIONAL FRIDGE $219.00 

41)< 

Holds over 20 kg 
food or 48 cans or 
12 bottles of wine. 
Refrigerates in air 
temperatures up to 

' ro ' 35°C. Tough ABS 
casein Sand Beige 
with non -corroding iii_ ' latches and handle. 
Large 33 litre 
capacity. Weighs 
only 7'/a kg when 
empty. Operates on 
12 volts DC with 
supplied power cord 
or from optional 240 
volt adaptor. 
Exterior: 
53cm x 41cm x 41cm 
Interior. 
41cm x 31cm x 31cm 

' As a travel fridge Koolatron keeps food 
and drinks fresh and cold wherever you go. 
Carry frozen food, medical samples, insulin, 
dietetic food. Photographers use it for films. 
Boatowners keep your drinks cold and food 
fresh without going ashore for hard to get and 
cumbersome ice. Operate Koolatron up to six 
hours from your battery and still start your 
engine. With the power off, Koolatron keeps 
everything cold and fresh for many hours in its 
well insulated case. Imagine dry dependable 
refrigeration with the size to match your 
travelling and camping needs. Fits into any 
boat, van, truck, camper or back seat of your 
car. Ideal for aeroplanes. Unaffected by motion 
or tilting. A natural for drive-in movies, picnics. 
sporting events. With our optional 240 volt 
adaptor you'll also find endless uses wherever 
household current is available... at your 
weekender ... as a bar fridge ... in your motel 
room for a midnight snack or drink ... as an 
office fridge ... or beside your pool. Use as 
auxiliary fridge at your next party. Dazzle your 
friends with the latest space age technology. 

THE ULTIMATE RECREATIONAL 
REFRIGERATOR 8 MODEL P34A 
FOOD WARMER $239.00 
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The same size, colour, weight and capacity 
as the P34 but includes rood warming 
features, fully adjustable temperature 
control and low battery warning indicator. 

The P34A is our top of the line portable. It 
heats, it refrigerates and with specially 
designed electronic circuit control (patent 
applied for) it allows you to dial a complete 
range of temperatures from very cold to very 
warm. You wine buffs will find it idealto keep 
up to 12 bottles of wine at just the right 
temperature. In winter take your favourite 
casserole and hot food for the whole family 
with you and save on restaurant meals. 
Mothers can keep baby's formula just right for 
baby. Low battery indicator warns you when 
battery needs a recharge and the sensing ' 

circuits efficiently control your power con- 
sumption to save on battery drain. This is our 
best of the line recreational fridge and food 
warmer with all the bells and whistles for the 
discerning buyer who demands quality, size 
and versatility. 

WHY IS KOOLATRON BETTER VALUE THAN 
ANY OTHER PORTABLE FRIDGE? 

The full size family of Koolatron portables 
are specially designed for the serious traveller 
and outdoors man. They will refrigerate more 
than 3 times the contents of the Sheen and 4 
times the contents of the Electrolux Sunnycool. 
You can fit more drinks (48 small cans or 12 
wine bottles) or more food (20 kg) into your 
Koolatron than into most other portable fridges. 
yet Koolatron costs a lot less for it's size. At the 
same time it consumes no more power under full 
load than other smaller units. 

WE MAKE YOU A PROMISE 
If you can find any other 12VDC or gas 
operated portable refrigerator that is lighter, 
bigger and costs less than Koolatron-we will 
buy it for you. No questions asked. 

ORDER TODAY WITHOUT ANY OBLIGATION 
AND 21 DAY MONEY BACK GUARANTEE 

Simply complete the attached order form or 
phone collect and we will rush you your 
Koolatron on our no risk 21 day trial offer. Each 
unit comes with complete instructions and a 
written 1 year warranty. In the unlikely event you 
ever need service we have service centres in all 
capital cities and overseas. When you receive 
your Koolatron use it constantly for a full 3 
weeks without risk. 

If you ordered our optional 240 volt adaptor, 
plug it in, then use your portable immediately as 
a bar fridge or around the patio or pool. Next plug 
your fridge into your car or van. Take your family 
out for a weekend trip. Enjoy fresh home cooked 
food as you thumb your nose at expensive 
restaurants and takeaways. If after you have 
thoroughly tested it, you don't agree that your 
Koolatron represents a major breakthrough that 
will save you time money and bother for years to 
come, send it back for a full refund. You can't 
lose ... we guarantee it. 

So be among the thousands to discover that 
the ice age is over. Don't waste another dollar on 
ice... order your Koolatron without any 
obligation today. 

CREDIT CARD HOLDERS-You can aid phone your order reverse charge 

(03) 645 2068 
Koolatron Industries 

297 Williamstown Road Port Melbourne 3207 
409 Sussex Street Sydney 2000 

Or use this handy order coupon. r_ _ _ I_ I_ Ittttttttt. 

Moe:lai 
IINDUSTRIES 

297 Williamstown Road. 
IPort Melbourne. 3207 Telex 32571 
Send me with full refund privileges: 

Koolatron P34 at $21 9.00. 

_Koolatron P34A at $239.00. 

I 
I 
I 
I 
I 

I 
I 
I 
I 

CODE _ 

Efl 12/90 

ausi ams am ems MN 

_Koolatron 240V Adaptor at $37.50. 

Please add $7.50 for handling and 
delivery per unit. 
No charge for shipping A.C. adaptor if 
ordered with unit. 

I understand that I may return any item 
undamaged within 21 days and receive 
a full refund if I am not satisfied. 

I enclose my cheque or money order/or 

S or please charge it to my 

Bankcard Diners Club 
American Express 

A/c Number 

Expiry Date _ 
Signature____ _- 

(necessary to send merchandise) 

NAME - - - - 
ADDRESS 

CITY __.... ...._._ 



NEWS digest 

Video image processor reduces noise 
The Australian company, Dindima, have announced the 
development of a new method of processing video images 
to improve the signal-to-noise ratio by 45 dB. 

A patent application has been samples the image at 14.5 MHz 
made for the Arlunya TF4000 over a period selected by the 
digital temporal filter which is operator, ranging from 0.3 s to 
expected to have applications in 82 s. 
the fields of medicine, as- The Arlunya TF4000 is 
tronomy, nuclear physics, and unique in that it can effectively 
industry. eliminate noise on a real time 

The instrument stores a video basis. This makes the instru- 
image on a 512 x 512 picture ment especially useful in the 
element matrix, applying a noise image processing of X-ray 
integration algorithm and 256 fluoroscopy where it enables the 
grey scale levels on an element minimum dosage of radiation 
by element basis. The processor to be used, for example in the 
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The same image before and after processing by the TF4000. 

Californian power industry 
backs solar cells 
Westinghouse announce that two of the major Californian 
electric power companies will fund the development of an 
automatic solar cell production plant. 

The plant will produce single 
crystal silicon ribbon, known as 
dendritic web, directly from 
molten silicon. The process 
yields a long, smooth and pure 
ribbon which, unlike ingots, 
does not need to be sliced, 
polished and cleaned. This 
saves time and avoids wasting 
expensive high purity silicon. 

Solar cells made from den- 
dritic web have already achieved 
conversion efficiencies ap- 
proaching 16 per cent and 
Westinghouse expect that im- 
provements currently underway 
will take this figure over 18 per 
cent, which in midday sunshine 
means a power output around 
170 watts per square metre. 

Phase one of the project, a 
pilot facility with a capacity of 50 
kilowatts per year, will have 
operating costs of about 
US$1 million in its first year of 
production, of which Pacific Gas 
and Electric and Southern Cali- 
fornia Edison will each provide 
$300 000. Under the agree- 
ment, the utilities will receive 
their first cells later this year to 
use in their own research and 
development programmes. 

Once the first stage is com- 
pleted, Westinghouse plan to 
expand to a fully automated 
25 000 kilowatt per year pro- 
duction line, which will be the 
basic module for a full scale 
production plant 
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examination of ,a patient with 
suspected cancer. 

It is hoped that the instrument 
will have considerable export 
potential and although it is new 
it is already being sold in the UK 
as an image intensifier and 
noise reduction system for elec- 
tron microscopy. 

Further information can be 
obtained from Dindima Group 
Pty Ltd, P.O. Box 106, Vermont, 
Vic 3133. 

Attenuate me baby ! 
RF attenuators are an indispensable instrument in the 
shack of every true ham and experimenter. 

They're often hard to find in 
the shops, but if you look care- 
fully in Emtronics' George St, 
Sydney store you'll find two 
módels from the Goodwill 
company. 

Models AT -069 and AT -872 
are available in 50 and 75 ohm 
impedances and are specified 
to work from dc to 250 MHz. 

The AT -069 has a maximum 
attenuation of 69 dB in six steps - 3, 6, 10, 10, 20 and 20 dB. 
The AT -872 has eight steps of 1, 
2,3,6, 10, 10, 20 and 20 dB for 
a maximum of 72 dB . 

Both models can be obtained 
with N, BNC or S0239 connec- 
tors, although the latter 
are favoured. Both measure 
220 mm long by 50 mm square. 

Applications include measur- 
ing receiver and preamp noise 
figure, checking or measuring 
relative antenna gain, reducing 
front end overload in receivers, 
providing calibrated steps from 
a signal generator output, etc. 

. See Emtronics at 649 George 
St, Sydney 2000 (P.O. Box 
K21, Haymarket 2000). (02) 
211-0531. 
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NEW -PRODUCTS 
AND.SPECIALS 

CABINET 
HANDLES 
$90/100 

SLIDER 
POT KNOBS 1 inu 

from 
$30/100 

CONTROL KNOBS 
lbw. BLACK BODY 

COLOURED CAPS 
from $28/100 

JACK SOCKETS 
INSULATED 

' COLOURS 
from $31/100 

T03 
INSULATOR PADS 

$10/100 
I 

C18 KNOBS 
BLACK BODY 

COLOURED CAPS 
$36/100 

o 
C22 KNOB 

BLACK BODY 
- COLOURED CAPS 

C18 
POT -NUT 
COVER 

For further info'imation, local agents and 
wholesale prices, write to the Australian 
Importers: - 

DELSOUND PTY. LTD. - 
1 Wickham Ice. (Cnr. Wharf St.): - 

Brisbane. Phone 229-6155. 
Wholesale and Retail suppliers of 
Electronic Hardware and _ 

-Components. - - 

HOBBY -BLOW 
The modular, &cult 
building system for 

electronic ho yists. 

- 

- ....... . 
.... .... ......... 

.. ... 

Be careful. 
Your hobby is 

, 

about to become an obsession. 

It can happen! Once you start And for the beginning hobbyist, 

using 
obbyBl0xTM you'll get there are two starter packs. 

ever from 
One for integrated circuit 

projects, the other for those 

involving discrete components. 

And each comes with an illus- 

trated booklet describing 10 

projects. 
If you thought you were into 

electronics, look out. Once you 

get into Hobbv-Blox, 
you're 

hooked for good! 

Patents Pending. 

©AP PRODUCTS 
INCORPORATED 

1980 

more joy 
electronics. 
The 14 modular units in the 

solderless, Hobby-Blox system 

allow you to complete projects 

faster, easier. Help you to move 

on to more and more sophisti- 

cated projects. Faster, easier. 

The modules are colorcoded 

and cross indexed. There are. 

terminal, distribution and bus 

strips. Speaker panels, binding 

posts ...everything 
you see 

illustrated here. 

AP PRODUCTS 
INCORPORATED 
9 

Box0P 

oin6ene3edle Drive 
P.O. 
Mentor, Ohio 44060 
(216) 354-2101 

Free Project -of -the -Month 
to Hobby-Blox purchasers! 

For a free catalog, 
contact your local 
HOBBY-BLOXTM dealer: 

N.E.T. PTY. LTD. 
92 Woodfield Boulevard 
Caringbah, N.S.W. 2229 
TEL: 525-6090 

RIFA PTY. LTD. 
P.O. Box 485 
Cross House, 2 Cross Street 
Hurstville, N.S.W. 2220 
TEL: 570-8122 

RIFA PTY. LTD. 
P.O. Box 95 
202 Bell Street 
Preston, Victoria 3072 
TEL: [03] 480-1211 

AP -58 A 
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And you thought 
Just for old 

SUPERCRU 
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INot the old school bus, not the blunderbus. 
This is the Fun Bus, and it's fun all the way. 

With one of the world's most exciting and 
beautiful countries at your feet, travelling in the 
Fun Bus can make your holiday even more 
memorable. 

Mix with people your own age, share their 
interests, and live the good life as you cover the 
country from top to bottom.You']l never be in 
better company. 

There's much more to New Zealand than d` 
mudholes and geysers. 

Nov, read on. 

2Go where no man has gone before. 
Four wheel drive it t}irough/up/ 

across/around/over some of the most 
unbelievable roads and no roads 
you're ever likely 
to meet. 

ia. 

BMYw. T. P. 

3 Rent a bike. Take it by the hour orthe 
week, in Christchurch, 
or from there into 
the country. 

There are even 
tandems for hire if 
that's your idea of 
togetherness. 

J 

,,. 
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4_,,.. Before the wheel came the walk, 
and the Routeburn Trek is one of 

the most stunning ways to take one. 
A four day guided hike through two of 
New Zealand's greatest National Parks, 
Mt. Aspiring and Fiordland. This is not 

exactly a Sunday stroll. 

5 Get into training between 
April and December. 

Fourteen consecutive days 
of train, bus and ferry travel 
to and from almost any 

part of New Zealand for 
just $8 a day. 

6 Or fly like a bird. 
New Zealand Air Pass 

allows you unlimited travel 
throughout New Zealand. 

Ifyou have 14 days, $170 
and lots of stamina you can 
see up to 23 towns and cities. 

STEAM: DRIfTS- j 
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Ne Laland was 
geysers. 

1,0 

7Oneof man's . favourite 
pastimes. You'll find 

kiwis of all kinds in 
New Zealand. 

Some feathered, all 
friendly. It's said that the 
after -dark dance rituals 

are well worth the 
experiencing. 

8 A snow job. Take to the skis 
on some of the world's best 

snow fields. Places with names 
as exciting as the fields and the 
facilities - Tekapo, Mt. Hutt, 
Mt. Ruapehu, Coronet Peak, 
etc. And a bribe. It can be 
cheaper to ski here, including 
airfare, than in Australia. Speak 
to Air New Zealand or Qantas. 

MOM 
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9. 
Huka Lodge 

capture you. 
Home gown vegetables. 
New Zealand game. 
Hunting. Trout fishing 
and horseback riding. 

It's on the `. 
Waikato River and 
the Queen Mother, ' - wi 
General MacArthur 
andJack Nicklaus 
discovered it before you. 

_^wr`.' 
, 2. 

10Getahorse.Takea ti; 
New Zealand 

Farm Holiday. (There 
are three kinds: Children 
Only, Live-in and Farm 

'Cot tages'.)On all of them you'll 
have a g xxl country time. On a lot 

of them you can take a horse for L / 
trekking or hacking. You may even be 
persuaded to lend a hand on hoof. 

Where better to be a hell's angel than in 
an earthly paradise! There are motor bikes 
for hire in Christchurch and the price for 

fi eedom on wheels is really very cheap. 

12. the things to do in 
Well that's some of 513New 

Zealand. Now for 
some of the ways to get there. 

Air New Zealand and 
Qantas have about 100 frights a 

week across the Tasman. 
They also have 

a whole lot more 
detailed information. 

Contact Air 
New Zealand or 
Qantas or your 

local travel agent. And have a good holiday. 

e-.` 
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pH the acid test 
Many chemical and biological systems depend critically 
on a parameter known as pH. This article explains what 
pH means, outlines how it is measured and investigates 

some areas where it is important. 

Elaine Ray & 
William Fisher 

THE IMPORTANCE of acids and 
alkalis is well known, as is the fact that 
some acids and alkalis are stronger 
than others - that is, they react more 
vigourously with other substances. But 
what is it that makes sulphuric acid, for 
example, stronger than acetic acid? And 
how can we quantify their strengths? 

Dissociation 
All acids have at least one hydrogen 
atom that tends to break away from the 
molecule when the acid is dissolved in 
water. In doing so it leaves behind an 
electron and becomes a positively 

Pp ht OO PjJRrA 9tE PN MEYER 

charged hydrogen ion. It is these free 
hydrogen ions that are responsible for 
the chemical properties of acids, and 
their relative numbers determine the 
strength of the acid in question. 

For example, acetic acid (CH3COOH) 
dissolved in water tends to partly 
dissociate into positive hydrogen ions 
(H+) and negative acetate residues 
(CH:;COO-), thus: 

CH3COOH 1 CH3COO- +H+ 

and sulphuric acid dissociates almost 
completely in water into hydrogen ions 
and sulphate residues thus: 

SU TEMP RUrFER 

rnJ 

1 
"3FF 

H2SO4 a 2H+ + SO4-- 

Alkalis are extreme examples of a 
class of substances known as bases. 
Bases are like converses of acids. When 
they are dissolved in water they tend to 
break up into a negatively charged hy- 
droxyl ion (OH-) and a positively 
charged residue. For example the strong 
alkali potassium hydroxide (KOH) 
breaks up thus: 

KOH 1 K+ + OH-. 

and the weaker base calcium hydroxide 
(lime) partly breaks up into calcium and 

-to page 19 

A high quality portable pH meter with a liquid crystal display that directly indicates the pH of the solution under test. 
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1 / INPUT 
GND. 

OUTPUT 1 ¡ +5V 

3 
IN DUCING 

HOB 
The new modular 

circuit building 

system designed 
especially for 
electronic hobbyists. 

t 

GND. 
INPUT 

Until now, you had to buy "professional" 
solder - 

less breadboards 
for your projects and pay 

"professional" 
prices. Now there's Hobby-Blox, 

a totally new circuit -building system that's not 

only economically 
priced but offers many more 

advantages 
to the hobbyist. 

At the core of the system are two expandable 

starter packs, one for discrete component 

projects, the other for integrated circuit 

projects. Each comes with a number of Hobby- 

Blox modules that fit into a tray and an 

illustrated project booklet. In addition, the 

system includes 14 separate component 
packs 

you can purchase individually - terminal, 

distribution 
and bus strips, speaker panels, 

binding posts, etc. 

A P PRODUCTS INCORPORATED 
1359 West Jackson Street 
Painesville Ohio 44077 
(216) 354-2101 

r 

The Hobby-Blox 
system is easy to use because 

the modules are color -keyed and letter/number 

indexed. It's time -saving, because they're 

solderless. 
It's compatible 

with DIP's of all sizes 

and a wide variety of discrete components. 
And 

you save money, because the parts can be 

reused again and again. 

How far can you go with the Hobby-Blox 

system? Take a look at the example above. 

Then you'll know why we say, "your only limit 

is your own imagination!" 

Patents Pending 

© A P PRODUCTS 
INCORPORATED 

1980 

For a free catalog, 
contact your local 
HOBBY-BLOxn dealer: 

N.E.T. PTy LTD. 
92 Woodfield Boulevard 
Caringbah NSW 2229 
TEL: 525-6090 

RIFA PTY. LTD. 
P.O. Box 485 
Cross House, 2 Cross Street 
Hurstville N.S. VV 
TEL: 570-8122 

RIFA PTy LTD. 
P.O. Box 95 
202 Bell Street 
Preston Victoria 3072 
TEL: (03) 480-1211 
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Digital IC Probé & Logic Pulser 
PRB-1 DIGITAL LOGIC PROBE 

Compatible with DTL, TTL CMOS, MOS and Microprocessors using a 4 to 15V power supply. Thresholds automatically 
programmed. Automatic resetting memory. No adjustment required. Visual indication of logic levels, using LED's to 
show high, low, bad level or open Circuit logic and pulses. Highly sophisticated, shirt pocket portable(protective tip 
cap and removable coil cord). 

Automatic threshold resetting DE to > 60 MHZ 
Compatible with all logic families 4-15 VDC 10Nsec. pulse response 

Supply O.V.P. to ± 70 VDC 120 á fI impedance 
No switches/no calibration Automatic pulse stretching to 50 Msec. 

Open circuit detection Automatic resetting memory 
Range extended to 15-25 VDC with optional PA -1 adapter 

PLS-1 LOGIC PULSER 
The PLS-1 logic pulser will superimpose a dynamic pulse train(20 pps) or a single pulse onto the circuit node under 
test. There )s no need to unsolder pins or cutprinted-circuit traces even when these nodes are being clamped by digital 
outputs. 
PLS-1 is a multi -mode, high current pulse generator packaged in a hand-held shirt pocket portable instrument. It can 
source or sink sufficient current to force saturated output transistors in digital circuits into the Opposite logic state. 
Signal, injection is by means of a pushbutton switch near the probe tip. When the buttoh is depressed, á single 
high-going.orjow-going pulse of 2µ sec wide is delivered to the circuit node under test. Pulse polarity is automatic: 
high node's are pulsed low and low nodes are pulsed high _Holding the button down delivers a séries ofpulses of 20pps 
to the circuit under test. - 

High input impedance(off state) 1 meg ohm Multi mode -single pulses or pulse trains 
Low outpút°impedance(active state) 2 ohms Automatic polarity sensing - 

Output pulse width 2 µsec nominal Automatic current limiting; 7 amps nominal 
Input over voltage protection + 60 volts . Automatically programméd oútput level 

Finger tip push button actuated I Circuit powered 
Power lead reversal protection No adjustments required 
Multi -family RTL, DTL, TTL, CMOS, MOS and Microproce§sors. 

AMPEC ELECTRONICS` PTY...LTD. 
-1 Wellington St, Rozelle, 2039. PO Box 132, Rozelle, 2039. Ph (02) 818-1166. 
Available from: NSW Radio Despatch Service, 211-0191. Applied Technology, 487-2711. David Reid 
Electronics, 29-6601. Electronics (Distributors), 636-6052. Martin De Launay, 29-5834. VIC: Stewart 

Electronics, 534-3733. Ellistronics, 602-3282. John Pearce, 528-5240. Ritronics, 489-8131. OLD: N.S. 
- Electronics, 36-5061. WA: Reserve Electronics, 275-2377. Taimac, 328-1988. 
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pH electrodes are made in a variety of shapes and sizes to suit different applications. at the rear of the picture are two cans of 'buffer solutions' - liquids whose pH does not change much when they are contaminated. Buffer solutions are used to calibrate pH electrodes. 

hydroxyl ions, thus: 

Ca(OH)21 Ca" + 2OH- 

Bases and acids in the same solution 
tend to neutralise each other. The free 
hydrogen ions from the acid combine 
with the free hydroxyl ions from the 
base to form molecules of water, thus: 

H' + OH- H20 

Neutrality and activity 
The reaction between hydrogen and 
hydroxyl ions can also proceed in the 
other direction - that is, water mole- 
cules can break up again into free 
hydrogen and hydroxyl ions. There is 
only a slight tendency for this to 
happen, however. In pure water at room 
temperature only about one water 
molecule in ten million dissociates into 
ions. In other words, the concentration 
of free hydrogen ions in pure water is 
one part in ten million. This concentra- 
tion of hydrogen ions is known as a 
neutral solution. 

If an acid is dissolved in water, the 
solution will no longer be neutral - 
there will be more hydrogen ions be- 
cause of the dissociation of the acid. 
Dissolved bases will initially result in a 

solution that has more hydroxyl ions 
than neutral water, but these hydroxyl 
ions will tend to combine with any free 
hydrogen ions to form H2O molecules. 
The net result is that the number of free 
hydrogen ions in a basic solution is 
lower than in neutral water. 

Clearly if we can measure the number 
of free hydrogen ions in a solution we 
can find out if it is acidic or basic, and to 
what extent. Actually what we will be 
interested in is not the absolute number 
of hydrogen ions, but their relative 
numbers, i.e. their concentration. 

For reasons of mathematical con- 
venience and logical purity, chemists 
prefer to work with a quantity known as 
the activity of hydrogen ions. Since the 
activity is generally proportional to the 
concentration, the exact distinction be- 
tween the two terms need not concern us 
here. 

The range of possible values for hy- 
drogen ion activity is very wide, from 10 
for the strongest acid solution to 10-14 
for the strongest alkali. This leads to 
numbers that are awkward to write and 
even more awkward to speak (try 
saying 2.76 x 10-11 quickly!). 

The pH notation, which was intro- 
duced in 1909 by the Danish chemist 

S.P.L. Sorensen, makes things a bit 
easier. It defines pH as the negative 
logarithm of the hydrogen ion activity, 
i.e. 

pH = - log A (where A is the hy- 
drogen ion activity) 

Low values of pH indicate acidity, high 
values alkalinity. Neutral water is pH7. 

pH measurement 
The best way to measure the hydrogen 
ion activity of a solution is to use that 
solution as part of an electric cell. Be- 
fore 1937 this was commonly done with 
a `hydrogen cell'. 

When a platinum electrode is dipped 
into a solution containing H' ions, the 
positively charged ions tend to attract 
negatively charges electrons out of the 
metal. The higher the activity of the 
ions, the stronger the attraction of the 
solution for the electrons. 

One way to compare the W activities 
of two different solutions is to put an 
electrode into each solution and join the 
electrodes with a wire. The solution 
with the higher activity will exert a 
greater pull on the electrons and a 
current will flow through the wire. If the 
wire is. broken, a voltage will appear 
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between the two break points. This vol- 
tage is a measure of the hydrogen ion 
activity and hence of the pH. 

There are considerable practical and 
theoretical difficulties involved in the 
`hydrogen cell' method of measurement 
described above. The invention of the 
'glass electrode' pH meter in 1937 over- 
came these difficulties and was a boon to 
chemists. 

A typical glass electrode consists of a 
porous glass bulb containing a satu- 
rated solution of silver chloride (AgC I ) 
in which a silver electrode is immersed. 
This electrode is connected to one ter- 
minal of a voltmeter, whose ether 

To 
Voltmeter 

Reference 
Electrolyte 

From 
Reference 
Electrode 

Salt 
Bridge 

Glass . 

Membrane 

Filling Hole 

From Silver 
Electrode 

Sealed 
Glass Tube 

Silver 
Chloride 
Solution 

Sample 
Solution 

A GLASS ELECTRODE 

Above is a cross-sectional diagram of a 

typical pH electrode or 'probe'. it consists of 
a glass membrane in the shape of a bulb, 
Inside which is a solution of silver chloride 
and a silver vnetal electrode. Around the 
stem of the probe is a refillable reservoir 
which contains a reference solution and a 

reference metal electrode. 
The two electrodes are connected to the 

terminals of a voltmeter, which normally 
reads a steady voltage. When the probe is 
immersed in the sample solution, some ions 
from the sample migrate across the glass 
membrane and atter the activity of the silver 
chloride, so that the voltmeter reading alters. 

terminal is wired to another electrode 
that sits in a reference solution. Because 
the silver ions in the silver chloride so- 

lution tend to suck electrons from one 
electrode and the positive ions in the 
reference solution suck electrodes from 
the other electrode at fixed but different 
rates, the voltmeter normally reads 
some steady voltage. 

The glass. bulb containing the silver 
chloride is immersed in the solution 
whose pH is being measured. The hy- 
drogen ions in the latter solution 
migrate across the glass membrane of 
the bulb and alter the activity of the 
silver chloride solution, thereby alter- 
ing the attraction of the silver chloride 
solution for the electrons in the silver 
electrode dipped into it. Consequently, 
the reading on the voltmeter will alter. 

Careful design can result in a glass 
electrode pH meter which generates a 
voltage that is linearly proportional to 
the pH of the solution being tested. 
(Sometimes this linearity is achieved by 
putting the test solution in contact with 
the reference solution as well, via a 
'bridge' of some electrically conducting 
salt). 

pH in medicine 
The complex chemical interactions that 

1 

111 

take place in the human body are very 
sensitive to changes in pH so the body is 
constantly trying to keep the pH of its 
blood' within the narrow range from 
7.38 to 7.42. 

A complicated feedback system, con- 
trolled by the endocrine glands, 
operates to counteract any abnormal 
deviations in blood pH, which would 
otherwise. be traumatic. For example, 
after a heavy intake of alcohol, which 
makes the blood over -acid, the lungs 
breathe deeper and faster so as to expel 
carbon dioxide (which makes carbonic 
acid when it is dissolved in the blood) 
and the kidneys extract more carbonic 
acid from the blood and pass it into the 
bladder where it can do no harm. 

Acidosis and alkalosis, which are the 
medical terms for abnormally low and 
abnormally high blood pH, are general- 
ly indications of serious diseases like 
diabetes, kidney or lung failure. 

Polio victims and others in artificial 
respirators sometimes suffer from an 
excessive build-up of carbon dioxide in 
the blood (because their lungs cannot 
excrete it). Fortunately this can easily 
be detected in time for corrective action 
to be taken by routinely monitoring the 
blood pH. The amount of blood required 
for this purpose is quite small -a few 

Two special pH probes for medical applications. The upper one is a gastric pH probe, designed to pass 

through a patient's nose and the lower probe Is used for blood analysis. 
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millilitres, which must be syringed 
directly to a gas analyser because 
exposure to the air would alter its pH. 

The pH level in the stomach is quite 
different to that of the blood. The gastric 
juices are rich in hydrochloric acid and 
vary from pH 1.5 to 3.5. A hormonal 
feedback control system normally keeps 
the gastric pH within bounds, but this 
system can be upset by abnormal se- 
cretion of adrenaline in times of 
prolonged nervous tension. This is why 
people who live under a great deal of 
stress tend to have ulcers caused by 
gastric over -acidity. 

There are also some people who have 
little or no free hydrochloric acid in 
their stomachs. This group run a very 
high risk of developing stomach 
cancers. Clearly the measurement of 
gastric pH levels is of considerable 
medical importance and over the years 
physicians have developed various 
methods of doing this. Perhaps the 
commonest technique nowadays is to 
pass an electrode through the nose and 
down the alimentary canal into the 
stomach, to give a fast and accurate 
indication. 

Soils 
Soil acidity or alkalinity is one of the 
major factors that affect the growth of 
plants. The pH of a soil is an indication 
of the extent to which exchange reac- 
tions in the soil are preventing 
nutrients from reaching the roots of 
plants. 

Roughly what happens is this - the 
fine particles in a soil aggregate into 
bodies known as colloids, which have an 
electrical charge distributed over their 
surface. The water that permeates the 
soil contains dissolved ions which 
plants need and which they normally 
suck up from the solution by capillary 
action through their roots. However, 
some of these ions in solution may 
change places with less valuable ions on 
the colloid surfaces. Plants can only 
absorb ions from the aqueous solution 
surrounding the colloids; they cannot 
attract them from the colloid surfaces, 
so the soil is effectively depleted 
nutritionally. 

Plant nutrient ions are commonly 
attached to the colloids in exchange for 
hydrogen ions, which pass into solution. 
Measuring the soil pH obviously gives 
an indication of the extent to which this 
has happened. 

Plants vary a great deal in the range 
of pH they will tolerate. Most will 
flourish somewhere between pH 6 and 
8, but some well known plants grow best 
outside this range. Potatoes and to - 
matos, for example, like an acid soil 
with a pH between 5 and 6, while ca- 

mellias, azaleas and other hardy 
flowering plants cannot tolerate any 
degree of acidity and do best in alkaline 
conditions with a pH between 8 and 9. 

Acid soils can be neutralised by 
adding lime and over -alkaline ones will 
benefit from a dressing of bone meal or 
any other source of phosphates. If you 
want to measure the pH of your own soil, 
you should first make a ten per cent 
aqueous solution (i.e. 10 grams of soil in 
100 millilitres of water) and measure 
the pH of that. 

Aquariums 
Fish are sensitive creatures and won't 
flourish unless the pH of their environ- 
ment is correct. Most freshwater fish do 
best between pH 6.5 and pH 7.5, but 
goldfish (whether they are cold or warm 
water types) like their water a little 
more alkaline, i.e: pH greater than 7.5. 

Acidic water in a goldfish tank en- 
courages the growth of fungus and also 
induces a malady known as 'acid burn', 
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which makes the fish look as if they 
have had bites taken out of them. It is 
advisable to measure the pH of goldfish 
tanks about once a week, preferably 
when the water is refreshed. 

If you don't have a pH meter you can 
get some idea of the acidity by inspec- 
ting the plants growing in the tank. If 
they are looking unhealthy, the water is 
too acid. 

Swimming pools 
The recommended pH for swimming 
pool water is between 7.2 and 7.6. In the 
summer months when pools are in fre- 
quent use the pH should be tested every 
second day and chemicals addéd if 
necessary to keep it within bounds. 

Over -acid pool water enourages the 
growth of algae, whose colour depends 
on the degree of acidity. First to form 
are green algae, in sheltered areas 
around steps or ladders. Brown algae 
that stain the tiles are the next stage, 
followed by black. 

R 

Chlorinated pools should be maintained at a pH between 7.2 and 7.6. An automatic chlorinator is the best method - see the Pool Magic offer on page 35. 
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.. and now we have 

Collet Knobs* 
and caps and pointers 
and figure dials and nut 
covers ... and they all 
fit together to 
form competitively - 

priced, vibration -proof 
and very satisfying 
knob 
assemblies 
Call us NOW! 
to talk about your requirements .. . 

from single to O.E.M. custom made quantities. 
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C&K Electronics (Aust.) Pty Limited 
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Bringing you the excellence of International Professional components 
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The new AUDITEC 1045 
MIC/LINE Pre -Amplifier 

51/4" rack frame mounting 

Balanced input 

i 600 Ohm output 

Input sensitivity from mic to line level 

Input peak level indicator 

Low distortion/low noise 
performance 
Designed for high quality PA and 
mixers 
1045's can be mixed simply by 
interconnecting 
Australian designed and 
manufactured 

AUDREC MAJOR STOCKISTS. VIC: ZEPHYR PRODUCTS, 70 Batestord Rd, Chadstone, 3148. Ph (03) 568-2922. OLD: 
DELSOUND PTY. LTD., 1 Wickham Terrace, Brisbane, 4000. Phone (07)229-6155. SA: NEIL MULLER PTY. LTD, 8 Arthur 
St, Unley, 5061. Ph (08) 272-8011. ACT: MUSIQUE BOUTIQUE, 29-31 Colbee Court, Phillip, 2606. Ph (062) 81-5255. NT: 
DARWIN COMMUNICATIONS SYSTEMS, 2420 Scriven St, Casuarina, 5792. Ph (089) 85-3184. FAMMER & DAVIES 
ELECTRONICS, Weber Sales Bid, Fogarty St, Alice Springs, 5750. Ph (011) 52-2967. TAS: STAGE SYSTEMS, 52 Molle 
St, Hoban, 7000. Ph (002) 34-4009. 

OTHER AGENTS. NSW: RAY WALSH SOUND SYSTEMS, 448 Swift Street, Albury, 2640. Phone (060) 21-1502. 
W.M.R. ELECTRONICS, "Wirra-Willa", Belmont Road. Glenfield, 2167. Phone (02) 605-1203. DAWES SOUND 
SYSTEMS, 7 Mitchell's Pass, Blaxland, 2774. Phone (047) 39-4421. D.R. HI-FI 8 ELECTRONICS, 657 Plttwater Road, 
Dee Why, 2099. Phone (02) 982-7500. LANDERS MUSIC CENTRE PTY. LTD., 302 Summer Street, Orange, 2800. 
Phone (063) 62-6515. TRILOGY WHOLESALE ELECTRONICS, 40 Princes Highway, Fairy Meadow, 2519. Phone 
(042) 83-1219. R. ARCHER & SON, 107 Bungaree Road, Wentworthville, 2145. Phone (02) 631-4538. OLD: 
BUNDABERG HI-FI, 244 George Street, Bundaberg, 4670. Phone (071) 71-3176. KELLER ELECTRONICS, 94 Ellena 
Street, Maryborough, 4650. Phone (071) 21-4559. 

For information on 
the 1045 and other 
Auditec products, 
phone, write or call 
at 

DITEC 
AUSTRALIA PTY. LTD. 
10 Waitara Avenue, Waitara, NSW 2077 (adjacent to Pacific 
Highway). Phone (02) 48-4116. 
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Digital pH meter 
is simple and accurate 
A pH meter has many applications in widely varying fields 
of interest; in chemical analysis, in soil analysis 
(gardening!); swimming pool chlorination; care of tropical 
fish, etc. This project features a 31/2 -digit liquid crystal 
display, simple construction and straightforward 
operation. 

FROM TIME TO TIME readers write or 
'phone us with a project suggestion that, 
at first sight is attractive and practical, 
but on further investigation runs into 
what seems insuperable difficulties - 
generally with the supply (or lack!) of a 
critical component. 

We first looked at this project in re- 
sponse to a spate of reader enquires. 
They generally pointed out that a pH 
meter was something we have never 
done but there were plenty of commer- 
cially available models - generally at 
prices well beyond the hobbyist or 
student. The electronics for such a pro- 
ject could be designed in several ways 
and this seemed to present few prob- 
lems. So, we went looking for a suitable 
pH electrode. 

That's where it all started to come 
apart at the seams. Our early efforts 
turned up imported probes costing in 
the vicinity of $100 for the least 
expensive model. We figured the elec- 
tronics for an analogue' readout 
instrument (using a moving coil meter) 
would cost around $30 or so and for a 
digital readout instrument around $40 
or so. With probes at three times or more 
the cost of the electronics, a project 
started to look decidedly unattractive. It 
almost fell by the wayside. 

However, during a conversation one 
day with Peter Eliot of the Amalga- 
mated Instrument Company, who make 
and market a range of digital panel 
meters and portable digital instru- 
ments for industrial applications, the 
editor enquired where he obtained the 
pH probes for his digital pH instru- 
ments, and what did they cost? Peter 
was using Australian made probes 
chiefly because they cost less than half 
the equivalent imported types, and 
what's more they were readily avail - 
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able. Quick as a flash, we were talking 
to the man from Starcross Scientific, 
who distribute the range of 'Ionode' 
probes made in Queensland. A suitable 
probe was priced at around $40 so we 
figured a project would be timely and 
popular. What's more, having already 
done much of the required development 
work, Peter Eliot volunteered to provide 

Peter Eliot 
Phil Wait 

' 

us with a circuit and some material 'to 
suit our requirements. With some pc 
board and packaging work from the pro- 
ject staff, this project is the result. 

Principles 
An article elsewhere in this issue ex- 
plains the theory behind the pH index 
as well as detailing applications of pH 
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P ropoR 572 
measurement in various fields. This 
discussion is confined to the principles 
of operation behind this particular 
instrument. 

The pH electrode or probe consists 
basically of an electric cell which, when 
immersed in a solution, will generate a 
voltage proportional to the hydrogen ion 
activity of that solution. The voltage 
generated is a measure of the pH of 
the solution. Measure the voltage 
generated by the electrode, display it, 
and you've got a pH meter. Simple 
enough, but there are a few difficulties. 

First problem is the internal (or 
source) impedance of the pH probe. It is 
generally around 109 to 1010 ohms! This 
means that whatever instrument you use 
to measure the voltage output of the pH 
probe needs to have an input impedance 
at least an order of magnitude (i.e: 10 
times) higher. 

The second problem that has to be 
tackled has to do with the "slope" 
variation with temperature of the pH 
electrode. The output of an electrode is 
typically 60 mV per pH unit,i.e: for a 
change in pH of a solution from, say, 7.5 
to 8.5, the probe's output voltage .will 
vary 60 mV. The electrode generates a 
positive voltage for pH values less than 
pH 7 and a negative voltage for pH 
values greater than pH 7. The electrode 
output is zero at pH 7. 

If you plot a graph of probe output 
versus pH, where pH is represented on a 
log scale, you get a straight line as illus- 
trated by the unbroken line in Figure 1. 

However, that line is only correct for one 
temperature. At another temperature, a 
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line having a different "slope", indi- 
cating that the probe's nominal "mV per 
pH unit" output has varied, results as 
illustrated by the broken line in 
Figure 1. In general, a probe's sensi- 
tivity (mV per pH unit) increases with 
increasing temperature and vice versa. 

The slope of a probe also varies with 
the age of the unit. Regular calibration 
checks removeany error that this may 
bring to the reading. 

There are two general ways to correct 
for slope variations with temperature: 
by means of a manual control in the 
circuit, or automatically. For obvious 
reasons, the first method is the simplest 
and that's what we've elected to do. 

HOW IT WORKS - ETI 572 

The instrument employs a single -chip 
analogue -to -digital (A/D) converter IC, type 
ICL7106, driving a liquid crystal display. Vir- 
tually all of the instrument Is contained within 
the A/D converter chip and display. Operation 
of the 7106 is explained in a separate box. The 
reference voltage for the A/D converter is 
varied by three controls to provide the 
appropriate 'scaling' of the input so that the 
Instrument reads directly in pH units, correc- 
ted for "slope" and temperature variations. 

Input to the 7106 is applied between the IN 

LO pin (30) and COMMON pin (32) as the Input 
Is negative -going and we require a display 
which reads positive. The IN HI pin (31) has 
a portion of the reference voltage applied to it 
via a resistive divider involving R4, RV3 and 
R5. This sets the display to read (positive) 7.00 
when the input is zero I.e: when the probe Is in 
a pH 7.00 solution. 

The A/D converter reference is developed 
between pins 35 and 36, derived from a re- 
sistive divider pick -off between the positive 
supply rail and the COMMON pin (32). 

Varying the reference voltage by a small 
amount is used to provide temperature and 
"slope" compensation. The SLOPE control is 
part of the reference voltage divider and pro- 

vides a 'vernier' control over a reasonable 
range, so making the control easy to adjust. 
The TEMPERATURE control forms part of a 

resistive divider from the wiper of the SLOPE 
control, RV1. Again, this provides a vernier 
adjustment. The voltage appearing on the 
wiper of RV2 is applied to the REF HI input of 
the 7106. The whole arrangement minimises 
interaction between the controls. 

The internal clock of the 7106 is run at 
50 kHz for maximum mains hum rejection, as 
explained elsewhere. The LCD display is 
driven by a square wave signal between the. 
backplane and the numeral segments. This Is 
provided by the 7106 from pin 21. The decimal 
point requires a drive signal In anti -phase to 
this and 01 is arranged as an Inverter to pro- 
vide the appropriate drive to the decimal point. 

The LOW BATT. indicator is activated by 02. 
The gate of this FET is biased by a voltage 
divider using R13 and R14. When the battery 
voltage falls below about 8.5 V, 02 turns on 
and applies the anti -phase backplane signal 
(from the decimal point drive) to the LOW 
BATT. pin on the display. 

Hum filtering at the input Is provided by a 

33n capacitor connected directly across the 
input socket. 

PATTERS 

Fortuitously, the input impedance of 
an ICL7106 analogue -to -digital con- 
version IC is around 1011 to 1012 ohms 
which is just what we need, apart from 
providing an appropriately scaled 
digital output to drive a display. Con- 
sequently, most of the circuitry for the 
pH meter is contained within two ICs; 
the ICL7106 and an LAD204 LCD dis- 
play. The external circuitry is used to 
provide the appropriate scaling (so that 
the display reads directly in pH units) 
as well as slope and temperature com- 
pensation controls. 

As this is a battery operated instru- 
ment, we thought it would be convenient 
to have some indication of when the 
battery was getting low. Surprise, 
surprise - the LCD display we chose 
incorporates a little "low batt." warning 
display in the top left hand corner. This 
is activated with a little extra circuitry 
once the battery voltage falls below 8.5 
volts. 
The pH probe 
The pH probe .we obtained for our 
instrument comes from Starcross Scien- 

119.9 

Figure 1. Illustrating how the "slope" of a pH 
electrode's sensitivity varies with temperature. 
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tific, P.O.Box 151, Frenchs Forest, NSW 
2086. They are available mail order for 
$45.70 which includes sales tax and 
delivery. The probe, designated 
G101NFE, comes complete with a 
plastic protector cap, a wetting cap for 
storage and a comprehensive booklet 
plus two 200 ml containers of buffer so- 

lution, one of pH 6.88, the other pH 4.00. 
A BNC plug is fitted to the coaxial cable 
connection. The probe is a "non -flow" or 
sealed type and will have a long life 
without needing replenishment of the 
internal electrolyte. 

In addition, Starcross have available 
accessories such as 100 ml plastic 

ñ migRa l 
beakers and plastic wash bottles. They 
canalso supply speár point electrodes 
suitable for soil analysis. 

Construction 
The pH meter is housed in a plastic box 
measuring 150 x 80 x 50 mm, although a 
`zippy' box of similar size having an 

ABOUT THE 7106 
The ICL7106 is manufactured by 
Intersil of the USA and contains all 
the circuitry for a digital panel meter 
employing the 'dual -slope integra- 
tion' technique all housed in a 

40 -pin dual -in -line package. It is 

designed to drive any multiplexed 
3'/2 -digit liquid crystal display. A 

companion chip, the ICL 7107 is 

designed to drive any suitable 31h - 

digit LED display. 
The internal circuitry of the 7106 

can be divided into several areas: 
firstly there's the precision dual - 
slope Integration type analogue -to - 
digital converter, then display 
decoder/driving circuitry and 
display multiplexing. 

The precision dual -slope A/D 
converter is the most important, so 
let's take a close look at that. 

In this method of A/D conversion 
the analogue input voltage is first 
converted to a time period which in 

turn is converted into a binary 
number by a timer/counting 
system. Referring to the block dia- 
gram here, and the associated 
timing diagram, the system 
commences the measurement 
when the switch connects the ana- 
logue signal input to the integrator 
which commences to 'ramp up'. At 

the same time the counter begins, 
from zero, to count the clock pulses. 
When a predetermined number of 
pulses, 1000 with the 7106, appear 
in the counter, the integrator is 

electronically switched over to the 
reference voltage. At this point, the 
integration capacitor, C, has then 
charged linearly from the input, 
rising as a ramp voltage to a level 
decided by the average input signal 
value over the counter time period 
(T). As the switch changes to the 
reference, the counter is reset to 
zero and commences counting 
again. The reference, which is of 

opposite polarity to the input signal, 
now causes the charged integration 
capacitor (C) to ramp downward 
with a fixed slope. When the output 
of the integrator reaches the zero 
threshold the counter is stopped 
and its contents displayed on the 
digital readout. The count displayed 
is the ratio of the counts during the 
'downward' ramp (over time 't') to 
the counts during the upward ramp. 
Thus, for a limit of 1000 counts 

during the upward ramp, a direct 
reading of input voltage is obtained 
if the reference voltage is chosen 
appropriately. 

The absolute value of the integra- 
tion capacitor and the clock 
frequency are of little significance 
provided they are stable for the 
duration of the conversion period. 

The relatively long analogue -to - 
digital conversion period has an 
inherent advantage in that it ignores 
noise. When noise is integrated 
over an extended period, its ampli- 
tude tends to zero. Thus, dual -slope 
integration results in excellent 
accuracy. 

The 7106 has an on -board clock 
oscillator, the frequency of which Is 

determined by external RC com- 
ponents - R3 and C4 in the circuit 
here, connected between pins 38 
and 39. The clock frequency has 
been set to 50 kHz for the pH meter 
project. The oscillator frequency is 
divided by four internally to give a 

clock period of 80 us. As the inte- 
gration period is 1000 clock periods 
long, the analogue input is inte- 
grated over a period of 80 ms. This 
results in pretty nearly optimum 
mains hum rejection as any 50 Hz 
ripple on the input will be integrated 
over four cycles and will thus have a 

dc value approaching zero. 
Clock input is to pin 40 (TP5 in the 

circuit here) and the 7106 may be 
driven from an external clock if so 
desired. It requires a square wave 
drive of 5 V amplitude, positive with 
respect to the common pin. For 
external clock drive the clock RC 
network (R3 -C4) is not required. 

The A/D converter reference vol- 
tage is developed between pins 35 
and 36 (REF LO and REF HI re- 

spectively). Pin 35 is set internally to 
be always 2.8 V lower than the posi- 
tive supply rail applied to pin 1. The 
full-scale sensitivity of the 7106 can 
be 'programmed' by setting the 
value of the voltage between the 
REF LO and REF HI pins. For 
200 mV full-scale sensitivity 
(reading of 1999 on the display) the 
voltage between pins 35 and 36 
should be set to 100 mV, for 1 V 

sensitivity it should be 500 mV and 
so on. 

Input current drawn by the 7106 is 

extremely low, typically one pico - 
amp (1 pA or 10-12 amp as it has 
an input impedance measured in 

Giga-ohms (109 ohm)! For this 
reason, the unit can be used to 
measure voltage sources having a 

source impedance up to 1011 ohms - making It ideal for application in a 
pH meter. A useful spin-off from the 
7106's high input impedance is that 

only quite small value capacitors 
are required in parallel with the input 
to provide good hum rejection. In 

addition, the input impedance is 
readily defined by using an appro- 
priate value parallel resistor or 
simple attenuator on the input. 
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Block diagram of the 'dual -slope integration' technique of 
analogue -to -digital conversion commonly used in digital meters. 
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PARTS LIST - ETI 572 

Resistors all '/2W, 5% 
R1 27k 
R2 5k6 
R3, 9, 12 100k 
R4 39k 
R5 120k 
R6, 8 1M 

R7 470k 
R10, 11 4M7 
R13 680k 
R14 270k 

Capacitors 
Cl 
C2 

C3 

C4, 5 

C6 

33n styroseal or mica 
47n greencap or 
polycarbonate 
220n greencap or 
polycarbonate 
10n greencap or 
polycarbonate 
100p ceramic or mica 

Semiconductors 
01 BC549, BC109 or similar 
02 2N5485, 2N5484 or 

similar 
IC1 ICL7106 see text 
LCD Display t.AD204 see text 

Potentiometers 
RV1 - 10k linear 
RV2 25k linear 
RV3 50k linear 

Miscellaneous 
SW 1 SPST miniature toggle 

switch 
ETI 572 pc board; plastic box 150 mm x 80 mm x 

50 mm; battery clip and No. 216 nine volt 
battery; length of 4 mm diameter coaxial cable, 
RG174 or similar - not shielded audio cable; 
BNC socket (teflon insulated and not second 
hand); three collett knobs; 40 molex pins; nuts, 
bolts etc. 

aluminium front panel would also suit. 
The pc board is mounted behind the 
front panel, positioned such that the 
display may be viewed through a cut- 
out. The three control potentiometers 
are also mounted on the front panel. The 
input connector is a BNC coaxial socket 
which has PTFE insulation. This was 
chosen as it has very high insulation 
resistance. We mounted the socket on 
one end of the case and it is connected 
via coaxial cable. The battery was 
mounted on the bottom of the case, held 
in place with double -sided adhesive 
tape. 

Since the input impedance of the 7106 
is extremely high, as explained previ- 
ously, the input pin (pin 31) must be 
connected directly to the coaxial cable, 
without touching the fibreglass board. 
To do this a 1.5 mm diameter hole was 
drilled through the pc board immediate- 
ly beneath pin 31 of the 7106, allowing 
the pin to pass straight through the 
board where the cable to the input 
connector can be terminated directly to 
it. If you look at the pc board artwork, 
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you will see this drill hole marked by a 
small square pad with a drill centre 
marked on it. 

First step in the construction is to 
drill the lid of the case for the poten- 
tiometers, power switch and display 
cutout. This is best done by using the 
front panel artwork as a template. 
Scribe around the inside of the cutout, 
then mark a parallel line about 2 mm 

SW1 
POWER 

SLOPE 

BATT 

inside this. Drill a series of 3 mm di- 
ameter holes using this inside line as 
the drill centre line, and then pop out 
the centre of the cutout. Use a flat file to 
smooth off the edges to the first scribed 
line. 

Mark the centres of the potentiometer 
holes and centre punch them. These 
holes are drilled to 10 mm diameter. 
The hole for the power switch should be 
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DETAIL V. 

marked in the same way and drilled to 
6 mm diameter. Next, mark and drill 
the hole for the BNC input socket (also 
10 mm diameter). 

The front panel transfer should not be 
attached yet. The pc board is mounted 
behind the front panel using two 
countersunk -head bolts and nuts either 
side of the board to position it. Using the 
unloaded pc board as a template, mark 
and drill the holes for the bolts that are 
to hold it. Countersink the holes on the 
upper side of the panel. 

The pc board may be tackled next. All 
the smaller components should be 
mounted first. The capacitors are bent 
down onto the board so that they will be 
lower than the display. Capacitors C2, 
C3, C4 and C5 can be greencap, poly - 
carbonate or mylar capacitors. If you 
have bought an Intersil ICL7106EV 
digital panel meter evaluation kit, some 
of the components may be used in the 
project. The clock capacitor, C6, can be 
either an NPO ceramic type or silver 

Top right: view of the printed 
circuit board, showing the liquid 
crystal display. 

Right: showing the rear of the 
pcb, with connections to the 
probe and potentiometers. 

mica. The evaluation kit uses a 100p 
silver mica type for this capacitor. 

Next mount transistor Qi, and the 
FET Q2, pushing them hard down on 
the pc board so the tops of their cases 
will sit below the display (when it is 
mounted). The FET has an unusual pin - 
out configuration so be extra careful 
that you insert it the right way round. 

Mount the 7106 IC as shown in the 
overlay diagram, being careful to orient 
it correctly. Forty pin ICs are very hard 
to get out again! 

We mounted the display directly 
above the 7106 on two rows of Molex 
pins. This permits quite a compact pc 
board and elevates the display 
somewhat above the surrounding com- 
ponents on the board. It may also be 
unplugged, which might be necessary 
as we explain shortly. 

Insert the two rows of Molex pins, but 
only solder those pins which are ac- 
tually used. Those pins not having pc 
board tracks attached are not used. 
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When the pins are in place, bend back 
the steel connecting strip between the 
pins with a pair of long -nose pliers until 
the strip breaks off. The unused pins 
will come away with it. 

Some displays do not have pin 1 

designated, but if you turn the display 
edge -on to the light you should be able to 
see the numerals faintly. Alternatively, 
you have a 50-50 chance of getting it 
right (or wrong - but we're optimists!) 
if you take a guess 

Mount and wire the three poten- 
tiometers and the power switch next. 
Connections are indicated on the wiring 
diagram. The potentiometer terminals 
are positioned at odd angles so that they 
can be fitted in the available space. This 
necessitates the use of collet knobs so 
that the pointer can be positioned 
correctly in relation to the shaft. Some 
small grub -screw knobs will work, but 
you may have to shop around. Speaking 
of Shoparound, see page 85 this issue for 
details on where to buy suitable collet 

1 
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MUMMY 5100 MICROCOMPUTING 
WE TAKE S1.00 SERIOUSLY 
Introducing a high quality, cost-effective, locally produced S100 microcomputer 
system. And we are proud of our achievement! 

QUALITY IS BUILT IN 
For a system to be of truly high quality, each element must meet exacting 
standards. We began our system by designing our own 12 -slot motherboard, 
power supply, and cabinet. We then chose a serles of S100 boards whose 
reliability and performance was well-known; added a floppy disc subsystem; and 
found a VDU with just the right features we wanted. The result was a complete 
microcomputer system with impressive specifications. 

THE BASIS 
As the motherboard is the link between all system compo- 
nents, it deserves special attention. We incorporated state- 
of-the-art design features like true active termination, and 
microstrip interconnecting lines. Crosstalk between adjacent 
lines and signal reflections have been largely eliminated for 
reliable data transfer, even at the high operating speeds of 
the new microprocessors. 
The power supply has been designed for dependable opera- 
tion and offers substantial scope for expansion. A full 20A at 
8 volts and 4A for the other two supplies is sufficient for an 
entire complement of cards. You may not need all the 
capabilities now, but its nice to know they're there when you 
do. 
A lot of effort went into producing an aesthetically pleasing 
case. Constructed of aluminium and only seven inches high, 
the cabinet is finished in textured beige and brown with a 
silk-screened front panel. Its appearance makes it equally 
suitable for the laboratory or office environment. A cooling 
fan is supplied as standard. 

BUT WHAT'S' INSIDE? 
The heart of the system is the SBC200 by S.D. Systems, a 
Z-80 based CPU running at 4 MHz. An RS232 I/O port allows 
connection to a terminal, and a parallel port to a printer. 
Automatic baud rate selection is provided by virtue of a 
counter/timer circuit, three channels of which can be used for 
other functions. Up to 16K of EPROM can be stored on the 
CPU card, making for a'compact system. 
The concept of efficient use of components is further de- 
monstrated by the dynamic memory card. One Expan- 
doRAM 2 can hold up to 64K bytes of RAM, expandable to 

5100 CARD CAGE 
Attractive sprayed aluminium, complete with 12 slot motherboard. 
cooling Ian. and 20A power supply. Fully assembled 8 tested. $350 

FLOPPY DISC SUBSYSTEM 
In a matching cabinet to our card cage, complete with twin double - 
headed Remex or YE Data drives. Fully assembled & tested whh 
cable. $1850. 
SBC 200 SINGLE BOARD COMPUTER 
2-80 based 4 MHz microcomputer worth 1K RAM and sockets for 
8K/ 16K PROM, synchronous and asynchronous serial I/O port with 
software programmable baud rate generator, RS232 interface, 
parallel ports, four channel counter/tm,er, power -on lump, arid vec- 
tored interrupt operation. Kit with monitor in 2716 PROM $350 

256K bytes using the latest chips. The bank select feature 
allows the use of up to eight boards simultaneously for 
multiuser applications. 
Either single or double density recording is possible with the 
Versafloppy 2 disc controller. Both eight and five inch drives 
may be used, in combination if required. Phase locked loop 
data recovery circuitry ensures data integrity and high relia- 
bility. 
In combination with the Versafloppy 2, our dual eight inch 
floppy disc subsystem can store up to two megabytes of 
information. Packaged in a cabinet matching our card cage, 
it comes complete with double sided drives, power supply, 
cooling fan and cable. 

SO, WHAT DO YOU GET? 
The combination of our cabinet, floppy disc system, visual 
display unit, and three S100:cards produces a complete and 
very powerful microcomputer system. Its areas of applica- 
tion are numerous, including word processing, small to 
medium businesses, accounting work, education, and re- 
search. And you will be pleasantly surprised at its low cost. 
But the good news is that any element can be obtained 
separately. You can start in a small way and expand when 
the need arises, knowing that all parts are designed to work 
together perfectly. Further extension will also be possible: 
multiuser and hard disc systems are currently being de- 
veloped. 

Price for a complete system with 48K memory, 2 
megabytes of disc storage, and a Visual 200 VDU 
is $4995 plus sales tax if applicable. 

SYSTEM PRODUCTS 

EXPANDORAM 2 DYAMIC RAM 
A single dynamic RAM card that will hold 64K. Expandable to 256K 
with the latest chips. Page tootle operation allows the use of up t0 
eight boards for mulhuser applications. Supplied with 200 nS 2116s 
for 4 MHz operation. Ideal for use with the SBC 200 and Versafloppy 
2, Kit 16K $360. 32K 2440, 48K 5520, 64K 5800 

VERSAFLOPPY 2 DISC CONTROLLER 
Slate -of -the -art controller operates with all combinations of drove 
types in single or double density modes, and has PLL data recovery 
circuit. Operates with SDOS or CP/M 2.2. Kit $350 
PROM 100 PROM PROGRAMMER 
Capable of programming all popular EPROMs such as 2708. 275B, 
2716 and 2732. Zero rnserfdn force socket is standard. KA $199 

YOB 8024 VIDEO DISPLAY BOARD 
On -board Z-80 and CRT 5037 controller I/O mapped, BO z 24 lines 
plus programmable characters. Kit $370. 

2.10 STARTER KIT 
This is a unique design, especially suitable for education, control 
applications, experimentation. and for those who want a complete 
system for the lowest possible outlay. It is a complete microcompu- 
ter based on the 2-80 and contains a keyboard and seven segment 
display. Ideal for evaluti g the Z-80 or learning about microproces- 
sors, Y provides 1K of memory on board (expandable to 2K); con- 
tains a PROM programmer that is suitable for the 2758 and 2716 
EPROM's; includes a cassette interface for the storage and loading 
of programs; and comes with a powerful monitor (ZBUG) that pro- 
vides a large number of functions A wire wrap area allows the 
addition of custom circuitry, and the provision for two 5100 sockets 
means expansion is almost hornless. Two bidirectional I/O ports and 
a cou terAimer circuit completes the impressive lost of features Kit 
$340. 

We strive to present only top quality boards and systems at competitive prices. We can supply all requirements from single S100 boards to 
complete systems with software. Please write for our catalogue or for, specific information on any product. 

Prices are tax free; add 15 percent sales tax if applicable. For built and tested prices, add $50 to kit prices. 
Mail orders are welcome; add $3 for postage. 

MICROTRIX PO BOX 158 Hurstbridge, Vic., 3099, Ph. (03) 718-2581. 
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ProSCR 572 
knobs. Wire the battery clip and power 
switch last. 

At this stage you can check to see if 
you have the display ,inserted the 
correct way round. Temporarily plug in 
a battery and turn the unit on. If all is 
well, you will see numbers come upon 
the display. If not, no numbers will 
appear. Unplug the display and reverse 
it if this is the case. 

With all the components mounted, 
the pc board can now be mounted to the 
front panel. Adjust the position of the 
board so that the display sits firmly 
behind the cutout in the panel, but 
don't strain the board. 

Finally, solder the coaxial cable from 
the input socket to the pc board as in- 
dicated in the accompanying diagram. 
Make sure that you use good quality 
coaxial cable such as RG174 (4 mm 
dia.), not ordinary `shielded cable' as its 
insulation resistance is not good enough 
for this application. Also ensure that the 
PTFE insulation on the BNC socket is 
clean and free from flux. If necessary, 
wash the socket in alcohol. 

Terminate one end of the cable on the 
socket being careful not to leave any 
flux on the socket's insulation, or heat 
the coaxial cable insulation too much. 
Use a good hot iron with a clean tip and 
solder quickly. Use a large solder lug 

under the socket's nut for the braid 
connection or solder the braid to the 
edge of the nut. Capacitor Cl mounts 
directly across the input socket and it 
must be á styroseal or mica type. 

Cut the cable to about 150 mm length 
and terminate the other end to the input 
pin of the 7106 as shown in the drawing 
on page 26. Don't let flux flow 
down onto the hole in the pc board or 
allow the solder bead at the joint to 
touch the board. 

Now you can plug in the battery and 
your pH probe and give the unit a try. If 
all is well, the -front panel artwork can 
be mounted. Scotchcal panels will be 
available from the usual suppliers (see 
ETI October 1980, p. 65). 

Using the instrument 
Before making a measurement, the 
instrument should always be 'buffered'. 
Remove the wetting cap from the probe 
and attach the plastic protective cap - 
that little bulb on the end is very fragile. 
Set the TEMPERATURE control to 
room temperature (say, 25) - the scale 
on this control is marked in degrees 
centigrade (°C). Clean the electrode 
with distilled water if you have used it 
recently. 

You will need two buffer solutions, 

one having a pH near 7 and the other a 
pH near 4. The two most commonly 
available have a pH of 6.88 and 4.00. 
Put the probe in the pH 7 solution and 
adjust the STANDARDISE control for 
the correct reading according to the 
marked pH of the buffer. Allow about 
two minutes or so for the reading to 
stabilise before finally adjusting the 
control. Remove the probe and wash it 
again in distilled water. 

Now put the probe in the pH 4 buffer 
and allow the reading to stabilise. Then 
adjust the SLOPE control for the correct 
reading according to the marked pH of 
the buffer. 

Go through the procedure again to en- 
sure correct adjustment. Only then can 
you take a reading in the solution or 
solutions to be tested. Wash the probe 
before making a measurement and be- 
tween successive measurements. 

If the temperature of the solution, or 
solutions, to be measured differs sub- 
stantially from the temperature of the 
buffers, set the TEMPERATURE con- 
trol to approximately the temperature 
of the solution to be measured. This 
control only has a minor effect.and its 
operation is very 'broad'. 

There you have it, your own digital 
pH meter with an Australian -made 
probe to boot! 

THE CARE & FEEDING OF YOUR pH 
ELECTRODE 

To ensure the maximum life and best response 
from your pH electrode, the following pro- 
cedures are recommended. 

4 

1) When not in use the pH electrode should be 
stored with Its tip soaking in distilled water. It 
is important that the porous glass membrane 
and salt bridge are not allowed to dry out. If for 
some foolish reason this does occur the elec- 
trode will require soaking in distilled water for 
24 hours before it can next be used. 

Store the pH electrode with its tip soaking in distilled water, use the protective shield and rinse with 
distilled water between measurements. 

f 
f 

e J 7 
411-0, 

NEVER clean a pH electrode on a rag, or on your sleeve, or under a running tap. 

. 

1 t 

2) For long term storage, cover the glass bulb 
with a 'wetting cap' containing distilled water. 
(Note that plastic wetting caps are supplied 
with the Australian -made lonode pH elec- 
trodes). 

3) When in use, the electrode should be rinsed 
thoroughly with distilled water (preferably 
applied with a flne-nozzled wash bottle - see 
the accompanying illustration) between 
successive readings and between buffer cali- 
brations. 

4) If the electrode is used with non -clean or 
organic solutions the electrode may require 
extra cleaning from time to time. The most 
common method used is to soak the electrode 
for 24 hours in a'0.1 normal' hydrochloric acid 
solution. Alternatively, simply ioaking the 
electrode in a mild solution of household 
detergent and distilled water will generally 
emulsify the contaminants and restore the 
electrode to normal. 

5) Always be careful not to touch, scratch or 
damage the porous glass membrane. It is ad- 
visable to use a plastic protector cap as shown 
In the accompanying illustration. (These are 
supplied with the lonode electrode). 

6) Generally, a sluggish response from the 
electrode will indicate that it needs cleaning. 

For troubleshooting other problems It is best 
to consult the instruction booklet supplied 
with the electrode or the supplier from whbm 
you purchased the electrode. 

i 
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Remember - all prices shown include sales 
tax, postage and packing. 
N.B. Your Sinclair ZX80 may qualify as a. 
business expense. 

sinlair mum -British made. 
Until now, building your own computer could 

cost you around $600 - and still leave you with 
only a bare board for your trouble,,The Sinclair 
ZX80 changes all that. For just $295 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. The ZX80 really is a complete, 
powerful full -facility computer matching or sur- 
passing other personal computers costing much 
more. The ZX80 is programmed in BASIC and 
you could use it for anything from chess to run- 
ning a power station. 

Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach -yourself BASIC manual. 
The unique Sinclair BASIC interpreter: offers 
remarkable programming advantages - unique 
'one touch' key word entry. The ZX80 
eliminates a great deal of tiresome typing, Key 
words (RUN, PRINT, LIST etc) have their own 

780-1 microprocessor- new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 
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single key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate- 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 
you run. 

Excellent string handling capability - takes 
up to' 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com- 
parison). The ZX80 also has string input to re- 
quest a line of text: strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. %ariable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex- 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran- 
domise function, useful for games and secret 
codes. Timer under program control. PEEK and 

VHF TV modulator. 

Sockets for TV, 
cassette recorder, 
power supply. 

Rugged, 
flush, 

5 Sinclair 
%t keyboard. 

I ORDER FORM: 

POKE enable entry of machine code,instruc- 
lions, USR causes jump to a user's machine 
language sub -routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach -yourself -BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc- 
tion means MORE POWER FOR YOUR 
DOI.I,AR! The ZX80 owes its low price to its 
remarkable design: the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, operating system and monitor. And the 
ZX80's IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan- 
sion port, giving a maximum potential of I6K. 

SIN('I.AIR EQUIPMENT 1AUSTRALASIA) PTV. LTD. 
308 High St.. Kew 3101. Vic. Tel. 861 6224. 

Quantity Item Item Price Total 
Ready -assembled Sinclair ZX80 
Personal Computer(s). 
Price incl. ZXBO BASIC manual. 
excl. mains adaptor. 

$295.00 

Mains Adaptor(s)(600Ma at 9V DC 
nominal unregulated). f 9.50 

Memory Expansion Board(%) takes 
up to 3K bytes. 

S 28,50 

RAM Memorychips - standard IK 
bytes capacity. s 10.00 

Sinclair ZX80 Manual(s) Tree with 
every ZX80 computer. . 

s 15.00 

I enclose cheque/Bankcard/ Diners Club/Amex TOTAL 

Name 

LAddress 

hit 
Postcode 

J 
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Fantastic new options for 
fnll 
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SORT 
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IF 
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CODE PEEK TAB 
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f UNC T ION 

NEW 
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LEN USR 

PAUSE 

M > 

TI 

BREAK 

SPACE 

THE CHIP 
a drop -in replacement for the existing 4K BASIC ROM, comes with a 
new keyboard template and a supplementary operating manual. 
Designed for high-level, full facility computing. 

KEY FEATURES INCLUDE - 
Full floating-point arithmetic to 9 -digit accuracy. 
Logs, trig, and their inverse functions, graph plotting facility. 
Animated displays using PAUSE n. 
Full bet of string -handling facilities. 
n dimensional arrays, cassette LOAD and save with named 
programmes. 

AND ZX80 16K -BYTE RAM PACK 
Complete module designed to provide massive add-on memory 
capacity. 
The 16K -BYTE RAM pack can be used for program storage or as 
a database. Yet it costs up to half the price of competitive 
additional memory. 
Measuring 3 in x 3 in x 1.25 in approx., the RAM pack plugs 
into the existing expansion port on the rear of the Sinclair ZX80 
via an edge connector. No additional power supply is needed. 

SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 
308-312 High Street, Kew, Vic., 3101. Tel. 861 6224. SE3 
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S I 3000 
COMPACT STEREO 
AMPLIFIER 
reprint of pc board overlay 
Owing to a printer's error, this overlay was not reproduced correctly in last month's 

issue. In addition, some artwork came off the overlay and this has been corrected here. 
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JOHN F. ROSE 
COMPUTER SERVIOS PTY. LTD. 

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W. 2065 AUSTRALIA 

The NDK S-4000 
Wordprocessing Printer 
For all bulk wordprocessing applications where reliability, speed and sustained print quality are of prime importance. 
Introduction 
The NDK S-4000 is supplied with a heavy duty 16 wire head producin 
single pass high quality 17 x 16 matrix characters at 75 characters 
second for wordprocessing quality and 150 - 200 characters/second 
for drafts. 
Four fonts (dot matrix, wordprocessing, super/subscript and Kata- 
kana) are supplied as standard. Typical scientific, mathematical and 
currency symbols are included as standard. The fonts can be inter- 
mixed as bold faced, enlarged (5 CPI, 17 x 23 matrix), reduced (12 
CPI) or normal (10 CPI). Other fonts can be specified by the user. 
Each dot on the 16 x 16 matrix can be programmed by the hos' 
computer to produce special graphic effects (such as Letterheads and 
trade marks). Full page graphics is possible by controlling ten wires o 
the printer and executing half-line feeds. John F Rose Compute 
Services Pty Ltd will be supplying software to enable the user to 
specify and print special characters for any row/column position. The 
Special patterns can be printed at the rate of 900 dot columns/second 
at a resolution of 4.7 dots/mm (120 dots per inch) both horizontally 
and vertically. A horizontal dot resolution of 240 dots per inch can be 
produced using half dot timing. 
Superscripts and subscripts are produced by the superposition 
method enabling complicated mathematical formulae to be produced 
quickly and easily. The subscripts and superscripts are half normal 
size and the printing pitch is half that of the PICA (see Specification.). 

Dot (or Graphics) Mode 
The Dot (or Graphics) mode can be entered by software instruction or 
by pulling the MODE signal pin of the interface low. 
Dot Mode by MODE signal 
The MODE signal should only be changed between the ACK and 
DSTB signals. MODE signal changes are limited to 40 times per line. 
When the MODE is pulled low, the first data byte sent after the change 
controls print needles 1 to 8 and the second byte controls pins 9 to 16. 
The third byte controls pins 1 to 8 of the next dot column to be printed 
and so on. The character mode is re-entered when the MODE signal is 
pulled high. 
Expanded graphics patterns can be printed vertically in the pitch of 
1/12" by using 10 needles and Half line Feeds. 
The printer has a built-in test mode and the following STATUS signals 
are displayed on the control console: 
0 Out of paper 
1 Over -run. 
2 VFU Over -run (no punched hole found) 
3 Sensor Alarm - failure or timing sensor or carriages locked 
4 Head drive Protect - failure of drive circuit of printhead 
5 Motor drive protect 
6 Failure of 30 volt DC supply 
7 RAM error 
8 ROM error 
9 Input error (more than 20 software mode changes/liné) 
A Firmware failure 
B 5v supply failure 

NDK S-4000 
MATHEMATICS SAMPLE 
USING STANDARD 
CHARACTERS 

SPECIFICATIONS 
Printing method: 

Printing direction: 

Printing Characteristics 
Character Mode 
(Normal/Enlarged) 
Printing Speed 
(char/sec) 
Pitch (CPI) 
Line length 
(char/line) 
Character Mode 
PNormal/Enlarged) 

rinting Speed 
(char/sec) 
Pitch (CPI) 
Line length 
(char/line) 

Dot Density: 
Character set: 

Line Feed: 

V.F.U.: 
Ink Ribbon: 

Paper: 

Copy: 

Buffer: 
Interface: 

MTBF: 
Life: 

Dot Matrix impact 
Serial printing by 16 wire head 
Bi-directional printing with logic seeking and 
762 mm/second (max.) space skipping 
function. 

Regular Mode Draft Mode 
Pica Elite Pica Elite 
75/37.5 90/45 150/75 180/90 

10/5 12/6 10/5 12/6 
136/68 163/81 136/68 163/81 

Sub/Superscript 
Pica Elite 
150/75 180/90 

20/10 24/12 
272/136 326/163 

4.7 dots per mm. 
160 codes (JIS c6220, 8 bit) 
plus special characters. 
2 modes (regular and draft) 
6 lines per inch or 12 lines per inch 
45 lines/second (slew rate 6 lines per inch) 
40 ms max. (single feed) 
Optical 2 channel (8 bit punched tape) 
Underwood spool, nylon fabric ribbon 
13mm x 27m or 13mm x 11m 
4" to 15" inches width continuous paper 
with sprocket holes for tractor feed. 
1 original and 5 copies with 34Kg no carbon 
paper. 
2 separate line buffers. 
8 bit parallel TTL level (Centronics) 
RS232c Serial interface 
2000 hours 
7 years (Head life: 100 million characters in 
regular mode). 

The following come as standard and are included in the price shown. 
A. Stand 
B. Parallel or RS232c Serial 
C. Front or rear paper feed 
D. Adjustable tractors 
E. 2 x Form Control Loops & 2 Ribbons. 
F. Sound proofed contoured casing 
G. Ease of maintenance (only 3 major sub -assemblies) 
H. 6 months' warranty 

$3,190.00 plus $390.00 sales tax. 
The above price is firm for all orders taken before 
31/1/81. 

Sin WT/2 -,«,n 

`=Jad + 
12de F(w) = aT 

wT/2 áe dé 
e _ 4KTR(f2-f,) 

L, = 10 log 8 x S. (dB) x- 
Icl b,I a, 
c2 b2t I a2 

b1 c,b c2bt 
b2i ` alb, 

SEND $1.00 FOR YOUR COMPREHENSIVE CATALOGUE 
TELEPHONE (02) 439 1 220 TELEX AA 27901 
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LIGHTING FOR ENTERTAINMENT 

lr ' 

FOR 

THE 

PROFESSIONALS 

\ - 

SPECTRUM'S PAR 64 UNIT 
This New, Versatile fitting is Top of the Range when it 
comes to a really professional Lighting Effect. 
It's compact, extremely light weight, and modular 
appearance certainly alleviates the hard work previ- 
ously experienced when setting up shows with 
heavy, hard to handle fittings, and can be managed 
easily without any specialised training. 
This unit has been designed to accept PAR 64 lamps 
which can be alternated to produce a very narrow 

spot of light through to a full flood effect. 
These lamps are also complemented by the intense 
colour range available from Rosco. 
To implement a váriety of colour, quickly and effi- 
ciently, easy colour change is imperative. This unit 
does not require exact colour size as it has no sepa- 
rate old fashioned frame. Its compact design incorpo- 
rates a built in filter frame which folds away any 
excess material. 

SPECTRUM LIGHTING COMPANY 
18 THOMAS STREET, CAVAN, SA, 5094 

PHONE (08) 260-2500, A.H. (08) 263-8665 

THE PROFESSIONAL LIGHTING EQUIPMENT 
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The 
i POOL MAGIC 

chlorination 
controller 

For many years municipal swimming pools have used liquid 
chlorine (sodium hypochlorite) for sanitizing swimming pool 
water. Liquid chlorine offers many advantages over dry 
chlorine (calcium hypochlorite) when used in swimming 
pools. Liquid chlorine is completely soluble and fast -acting. It 
leaves no residue, eliminating the problem of 'calcium scale' 
experienced by most pool owners using dry chlorine. 

Commercial installations have shown that dosing with 
chlorine once per day is a very inefficient and uneconomic 
way of chlorinating a pool. The pool will have a very high 
chlorine level following dosing. The chlorine level is depleted 
during the day until virtually no free chlorine exists in the pool 
when the next day's dose is due. 

A much better system is to dose the pool only when it 

needs chlorine - when the free chlorine level falls below the 
ideal level. The pool is then maintained at the proper chlorine 
level all the time. Commercial and municipal pools employ 
this sytem. 

Such a system has now been developed for household and 
commercial installations. POOL MAGIC provides an efficient 
and reliable way to dispense liquid chlorine. It employs a 
sensing device and an electronically -controlled valve to 
dispense chlorine when the chlorine level falls below that 
required. The POOL MAGIC system eliminates the need for 
daily dosing and chlorine testing. 

POOL MAGIC employs a probe that measures the 
oxidation-reduction potential of the pool water. This potential 
is a measure of the ability of the water to kill bacteria and 
algae and is proportional to the free chlorine level of the pool. 
There are three components in the system: a sensing probe 
which is attached to the return -to -pool line, a solid-state 
controller and a solenoid injector valve. The latter is mounted 
on the pool suction line. 

You can easily install the POOL MAGIC system yourself 
or, alternatively, installation can be arranged through 
chlorine distributors located in major cities and towns. 

POOL MAGIC has no external controls. The chlorine level 
is factory preset. All the customer has to do is turn on the 
power. POOL MAGIC will operate when the filter and pump 
are operating. POOL MAGIC is fully Australian made and 
comes complete with a 12 month warranty. The manufac- 
turers of the POOL MAGIC have agreed to offer these units to 
ETI readers at a special price for a limited period. The POOL 
MAGIC equipment normally retails for around $320 (not in- 
cluding chemicals or installation charges). The POOL 
MAGIC is offered to ETI readers for: 

$250 
(not including chemicals or installation charges) plus $5.00 
packing and delivery charges. 

POOL 

SOLENOID PUMP 

OPERATED 
VALVE 

PROBE 

FILTER 

CONTROLLER 

CHEMICALS: For your convenience you can have liquid 
chlorine home delivered and the supplies will include infor- 
mation on where to get chemicals in your area if you tick the 
appropriate box in the coupon. 
INSTALLATION: The POOL MAGIC is supplied complete 
with installation instructions and any reasonably handy 
person can install it for themselves. If you don't wish to install 
it yourself Starcross will include information on where to 
contact an installation firm in your area if you tick the 
appropriate box in the coupon. A nominal charge is made for 
installation. 

If you would like more information about the POOL MAGIC 
equipment, you can 'phone or write Eddy Joseph at Starcross 
Pty Ltd, P.O. Box 151, Frenchs Forest, NSW 2086. Phone (02) 
451-1346. The special price Is only available if you order using 
the coupon on this page. 

NOTE: This offer is made by Starcross Pry Ltd and ETI is acting as a clearing 
house only. Cheques or money orders should be made payable to POOL MAGIC 
OFFER and sent, together with this coupon (or a photostat of it) to "Pool Magic 
Offer", ETI Magazine, 15 Boundary St, Rushcutters Bay NSW 2011. We will 
process our order and pass it on to Starcross Pty Ltd who will send you the goods. 
Please allow up to four weeks for delivery. 

NOTE: Offer closes 31 January 1981 

Enclose cheque or money order to total value and 
mail this coupon to: 
POOL MAGIC OFFER 
ETI Magazine, 15 Boundary St, Rushcutters Bay 
NSW 2011 
Please send me the POOL MAGIC swimming pool chlorina- 
tion controller priced at $250 (does not include chemicals or 
installation charges) $250.00 
Packing and delivery $5.00 
Please include nearest contact for chemicals 
Please include nearest contact for installation 

TOTAL $ 

Cheque or money order number 

Signature 

(Please print name and address clearly) 

Name 

Address 

Postcode 
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PARTS FOR 
NEW KITS 

H e kit you want to huddle not lined the arts may be armlebi. anyway. 

Cheb lh. Dick Swth C.tabaw or cell in to your memo Dick S ith pare 

NEW EA MOSFET STEREO AMPLIFIER (See EA December) 
Final details for this superb kit are being finalised et the moment. 
Look for our special adverts in neat month's magazines. 

SELECTALOT (See EA December) 
PCB Cat. H.8384 $3.00 
All other components ere normal stock lines. 

AC MILLIVOLTMETER (See EA December( 
PCB Cal. H-8385 $2.25 
All other components are normal stock lines. 

NEW ETI 5000STEREO AMPLIFIER (See ETI December) 
PCB Cat. H8387 $9.95 
(Fibreglass board) 

SYSTEM 8O/TRS-80 INTERFACE (See EA November) 
PCB Cal, 11-8383 $1.90 
All other Components are stock lines. 

ELECTRONIC MUSIC GENERATOR (See EA December) 
Complete kit. Including instructions ... Cat K-3512$12.50 
PCB only -. Cat H -8382S1.90 

TRAIN CONTROLLER (See EA November) 
PC8 . Cat H-838151.90 
All other components for this kit (including case) are normal stock line 

'3000' STEREO AMPLIFIER (See ETI November) 
PCB ... ... . ..,. .Cat H863157.50 

All other components for this protect ere normal stock Imes 

MOISTURE INDICATOR (See ETI November) 
PC8.. ... . . Cat H-863281.90 
All other components for this protect ere normal stock lines 

ACOUSTIC COUPLER (See EA September) 
Complete kit, (ocluding metalwork. etc.... Cat K3605 576.00 
Printed Circuit Board only Cat H8380 $6.96 

EXPANDED SCALE AUTOMOTIVE VOLTMETER (See ETI Sept,) 
Pnnted Circuit Board Car H-8630 51,50 
LM3914 IC Cat Z-6295 54.25 
Choose round or reetanguls,. large or small LEDs to suit your 
pamcubr application. 

CHASER (See EA August) 
Complete kit. including front panel Cat K.3145 569.50 
PCB only Cat H-8379 55.95 

NASA POWER CHOPPER (See EA August) 
Short form kit(All components et PCB) Cat K.3325 516.50 
PCB only Cat H-8378 $3.00 

LEDS AND LADDERS GAME (See EA August) 
Complete kit inc. printed panel Cat K-3390 515.75 
PCB only Cat H-8378 $3.00 

LED TACHO (see ETI August) 
Short Form Kit (includes PCB components 
etc. but no case - build it into Your dash 
board). Cat K-3240 524.60 

FAST NICAD CHARGER (See ETI August) 
PCB only Cat H-8627 83.00 
(All other components to this kit are normal stock lines) 

GUITAR/PA PREAMP (See ETI August) 
Short form kit PCB 6 components. no trans. 
former or case). Cat K3035 529.50 

300 WATT AMPLIFIER (See EA June) 
Printed Cumin Board only Cat H-8376 $9.95 
(Most other components are normal stock Imes). 

TV CRO ADAPTOR (See EA May) 
Complete Kit Cat K-3060 529.95 
Printed Circuit board Cat H-8375 $3.75 

EA's NEW MUSIC GENERATOR 
TIM 1 a ghat MN kb I the tpme a the e,pehremte-b 
lase a wry specie IC Meth is me- programmed wade hvo 

poplar seen N ItWs a rang. mdedr - 
nckdrp chords (m ion a Lew ors as omit es). It n 

Aeelad d reset, a alarm appleatons with a skaabe 

enpkler it code to mm as a ingep doodler 

ONLY 
$1250 

Cat K-3512 

OPENING SOON AT 

SPRINGVALE (VIC) 
Yes. another Dick Smith branch will be 

opening eddy in the new year et Spnngvale 

- to serve Melbourne's Eastern Suburbs. 
Watch your local papers for the opening date 

CNR DANDENONG ROAD & 

SPRINGVALE ROAD, SPRINGVALE 

DON'T FORGET: ONLY 3 WEEKS 'TO CHRISTMAS!!! bé. 
Need a few ideas for someone into electronics? Go no further than 'n ; 
your nearest Dick Smith store! 

CLEAN, HEALTHY AIR: 

ELECTRONICALLY! 
ONLY 

Cat. %9900 
$ 5500 

CAUTION! ff WARE OF INFERIOR UNITS WHICH MAY PRODUCE DANGEROUS OZONE. 

A GIFT IDEA FOR 
I UM3 ('AA') size Cat 5.3003 220 ea 

LAST f1fIlINUTE XMAS ARRIVALS' UM -TO ( AAA') sitecat 5.3004 25C ea 

$45° 

You must law read ISMS reports about the achanlages of negane ores how dry hlp 

can sure an. remove cgaene smoke and dust pereces. etc re . 

Pierre vsrr papule, - arel huge mothers of customer have been asking for tom We 

were coned by sane resorts mar ter also put out spndeant levels of dangerous ozone - 
mw we've lead an Ausnalran made do generals that lots net emit Oaone A wrinen 

test horn a loading Umversiry prsc.s that it is completely sale 

So now you can hay, ail the advantages of negative am - and rot very abort Store 

DAD? 
How many times has Dad come 

home late, because hid left hes 

lights en and the hairs went eat' 
Here's a gat he'1 nosy aCrOm ale l and a Matt beak your trambei' 

le This light reminder connects easily 

to his Lays Medico system 

(Instruction supped( and warns 

him if he Naves the lighs on, Have 

a NOps Oad have a happy 

CMstmas won you pow him a 

Light Reminder' Cat 5-8509 

REMEMBER 
LAST YEAR . . . 

We had a very special special each 
month ... an item which was actually 
BELOW COST? We didn't tell you what, 
it was - you had to find out for 
yourself (we told you the month after!) 
Wr .topped doing this bill it seems err read. a 

very wrung nice So many people have asked lot 

uui below cost special each month that every am 
of um Moir misnames has demanded they be to 

instated As we don I want to lose our state 
manager 

s 

en masse (O, o customers') w re 

going to start out special again neat month 

So Irons January call into you, neatest Dick Smith 

sloop and check 001 Our below cost 'special 

DON'T GET CAUGHT! 
(at about 6AM on Thursday, 25 
December -as the kids unwrap 
their Christmas presents ...) 
Imagine' All those battery operated toys and 

no batteries to run them. Wouldn't you be 

popular' 
Stock up now with Oudget Hi'wan batteries 
hom Dick Smith. Far Cheaper than most 

brands, yet they're fresh and ready to go to 

work immediately. All popular sizes: 

UM1 ('D') size Cat S-3001 300 ea 
UM -2 ('C') size Cat 5.3002 25C ea 

(SO LAST MINUTE WE DIDN'T EVEN HWVO TIME FOR AIC!N 216 size (9V) Cat S-3006 458 ea 

LIGHTWEIGHT 'PHONES 
Ault the the shod he amateurs 

Language students etc wat 
have to mar 'phones kri ling 
pond lightweight high Quake,, 

cad b tag leoeed Ca C- 

4101A twee. aore 5599 

40 CHANNEL AM/558 CB 

Rushed into our stores - 
Nn in time. Top quality 40 

channel rig with LED dip 
all harewere. (400 satinet 
E ensabls in Arm). 0-1112 
INCREDIBLE ONLY 519900 

A NEW BOOK YOUR FIRST 

COMPUTER A caronbensive 
guide to bowels and amoral 

cornanap What *a NOW Own 

do a zit etc Cat 5-2366 
GREAT IDEA: JUST SO 99 

METRIC CONVERSION 
CAICULATOR.What a great 

des' LCD rare. also ones 

you instal contacts hom 

Anal. 
m m ac peral lard 

). Cat 0-3025 
MUMO LOVE 0111!519-95 

THE LATEST SYSTEM BO 

FROG. RESCUE AT RIGES 

What an ad miner Togo Haar 

got to have yip wits Pad you 

for Ms ce Redly gnat b 
mod hang, (Suns TRS-80 

I6K kNal II also) 0.3649 
INC MANUAL ONLY 522.50 

IT'S CUTE! 
It's called a 'Cutle Phone! 
You're probably den phone. lib Mi. ene in 

the monies. Hen it b - is 
Austrelia It gives push bucen 
dialling lot number n -fat 
end folds down when not le 

use. Greet for a bad -aide 
phone. etc. 
NOTE' Although this phone connects Cut %-1179 

directly to standard Austral. telephone s sues, current regulation do not permit 

them to be used Leo INS purpose 

Don't try to remembe 
it - TAPE IT! 
When 44 inyanwt Pal rain On raw 
caney. Tapa them con ere¢n 
se . -pega ' or Ir ) lew C sera 
remora This badee Plead reverie take MM 
need.d u. see opere,. han I 

ion barreros ..n. at plug. -ele .a.ere, 
It Muro rrrw button le. lis. t 

cherkap or 'mole.. Also h., tsar 'mwrd 
wiz tomare. me. Como Car wat aSadr 
.Isom mc.oalsone use b ewaM. 

$4500 Cal A-4050 

OR A MICRO 
CASSETTE 
Nwf. ..aleo ,yero morder a nao. aired 
ash roa v in rw cree AM it ha, a 2 seed 
water toe ran. ireng twee (,terra IS 
where mum mew. pas weber IS we 30 

nwsrneehea.l. Tw, sin Mesan t mere rey 
~Pe ow h snrwMie (oeam.l tetonas so 

.nena$ cale). Co..., ow pee imam 
speed warrior.,.II lee 119 ..dwere 
elsewhere' Cat A-4040 

Cassettes to sun: Ter nvur 
mee ?aceda (wig o 

30 ~ode). 
Cat C.3140 $2.95 

ALKALINE BATTERY PACKS 
If you prefer. we have famous brand Alkaline 
eatralwtg Lae (or eotea-heaW-duly!) batteries 

available (Two per pack eacept 9V type). 
'AA' size Cat 5.3280 S1.39 pack 2 

'C size Cat S320251.69 pack 2 
'0' cue Cat 5.3284 91 .69 pack 2 

9V size Cat S-3286 $2.25 each 

GREAT FOR 

CHRISTMAS CAMPINGI 
Aired be ~hoot a torch' But vain l'in'e' roursen 

to a plain ordinals loch' This n a beauty 11001 

A powered outdoor spotlight 

A Sept but soft euorescent Iigh 

An emergency orange flasher 

51 495 Cal 11-1361 

(Repair" 6'O cell: Cat 5-3001 

S 306 each - reel supplied) 

SPACE 
DERSTM 

Nam. led version of the 

poplar game Works 

lust lie the by Ones bin 

doesn't cost a folly to 

use' Amazon mcro- 

conpute technology 

makes handled span 
ocders a real« 

Lai snso 

*w 

5245° 
,- I 9 

II 

d 

more elaborate the one n a n 
secad gm Blockbuster' Emote play. great sand 

elects with reds VW" N make the gm men 

A 

- 
e o mod e.o ng Binen Operated su Ow, can the n 
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$139 DIGITAL DISPLAY BONUS 
WITH EVERY YAESU FT -101Z!! 
ADD-ON DIGITAL 
DISPLAY KIT IS ALSO 

AVAILABLE FOR 

EXISTING FT -1012 
CONVERSIONS: 
Cat 0.2861 

S13ú.00 

MAJOR DICK SMITH RE -SELLERS: 
ATHERTON. QL6: Tableland Radio Service 
2 Jack Street, Phon. 912 017 

B ENDI6O, tic: Sumner Electronics 
95 Mitchell Sneer Phone 431 971 

BLACKHEATH, NSW: Goodwin Electronics 
123 Star,.. Strut. Phone ell 370 

BROKEN HILL NSW: Crystal TV Rentals 
e 6 Cryalal Streó Phone 6897 

CAIRNS, OLD: Thompson Instrument Services 
74-31 Mcleod Street Phone 512 404 

COIFS HARBOUR, NSW: Colts Harbour Electronics 
3 C.Ne Nrb.ur Plata Peek Ave Phone 521 684 

DARWIN, NT: Kent Electronics 
42 Stun Molina?, Phone ale 749 

DUERO, NSW: Selekla Sound. 
31 Talbres., Street 324 979 

EAST MAITLAND, NSW: East Maitland Electronics. 
Cne Laws 6 Bngh 5i1.12. 337 327 

FAIRY MEADOW, NSW: Trilogy Wholesale Elect. 
40 Ponces Nwy. Phone 131 219 

YES, Will, every FT101L ems we including a eignal hemmer 
Imlay bat normally worth 513Y.0o. el no erne charger 

It's e .ingle 'drep'in regiment lime, ley hone can 

remelt h in en hour or so Full mnelletre nietructrone we 
ecludW Yoe knew how Mod the FT -101Z h.: ni..een 
honor. n becomes en FT -1011D Ir the sane pixel 
One as open meth ,ríale cansar neck. Ian he wick tor 

this barben 

ONLY WHILE STOCKS LAST! 

FT -101Z (Cat 0-2862): $775.00 
Digital Dlsp. (D-2861): $139.00 

SCREWDRIVER 
BARGAINS! 
WFW bogie 10 teen 539° b lese 1M Stn D 
Re ua. PNkpe rapid 
amen el b Me Ca 1.4003 

LOOKING FOR SOMETHING 
A LITTLE DIFFERENT THIS 
YEAR . 
Something that wa challenge tom to 

use then dams' Try res 

'COI/MASTER' Ifs a game of 

mteigente rang logo end dmrtrn. 
you ove te sope Ise Anden puzzle 

Cs differnt - and rs challenging 

Car X-1140 

YOU PAY: $775.00 $295° 
Listed below are re -sellers who stock a large proportion of our 
have any or all o1 the items. or al the same prices, as those 

GERALOTON, WA: EH Electronics 6 Marine 
361 Mein Tents. Phone 212 175 

GOSFORO, NSW: Tomorrow's Electronics & NI Fl 
se Wrllnm Street Phone 247 246 

HOBART, TAS: Aero Electronics 
123e eathurn Street Phone 34e 232 

KINGSTON, TAS: Kingston Electronics I Records 
Channel CaueE Phone 196 102 

LAUNCESTON, TAS: Advanced Electronics 
S. The Du.dren,. Phone 317 075 

USMORL NSW: Decro Electric 
M.g.11.n St b g.u,e.e Hwy. Phme 214 137 

MACKAY, QED: Stevens Electronics 
/2 Mamie Street Phone 511 723 

MARYBOROUEN, QLO: Keller Electronics 
21e Melaie. Street Phone 214 559 

MORUTA. NSW: Coastal Electronics 
43 Oslo.. streak Phon. 742 545 - 

MT GAMBIER, SA: Hutcherson s Communications 
E Eka.6eth Street Phone 251 404 ' 

MUS WEILBR00K. NOW: Silicon Chip Electronics 
Sun* 3, le Bridge Straw Phone 43 1096 

NAMBOUR, OLO: Marabout Electronic Shop 
Shop 4. loam Nome Ann 51. Phone 411 604 

NEWCASTLE, NSW: Elebtron 2000 
181 Wheel Road Phone 262 644 

ORANGE. NSW: MAW Electronics 
48 MCNemea Street Phone 120 491 

ROCKHAMPTON, OLD: Purely Electronics 
IS East Street Phone 71 051 

SOUTHPORT, OLD: Amateur's Paradise 
121 Nome Skee. Phone 322 644 

TAMWORTH, NSW: Sound Components 
le Bri.bene Street Phan. 661 363 

TOOWOOMBA, OLO: Hunts Electronics 
to Neil Sre.ai hen. 326 944 

TRARALGON, VIC: PowerN'Sound 
IS Frankll. Street Phone 743 676 

VINCENT, QLD: Tropical TY 
249 Fulham Road. Phan. 711 421 

range However, we cannot guarantee that they will 
advertoed on these pages 

WA000 NSW: Wage Wholesale Electronics 
e2 Forsook So.a. 
WINDSOR. NSW: Nawbesbury Electronic Centre 
111 Genera. Street. Phone 773 411 

WODONGA, VIC: A i le Electronics 
7ta HE Street Phane 244 588 

WHYALLA MORRIE. SA: Mellor Enterprises 
Shoe 2, Forsythe Street Phone 454 764 

WOULD YOU LIKE TO BE A 
DICK .SMITH RE -SELLER? 

How would you Ilke lo join the hundreds of successful 

Dick Smith re -sellers, spread right across Australia? 

If you're interested. why not give our wholesale division a 

call - Sydney 1021888 3200, 9AM - 5.30PM weekdays 

It could be the start of something big .. . 



epplrcatlorle loe sehnng 
.Ireedy. unit now you needed 

LOOKS LIKE 

LED-RIGHT? RE "If 

Dick Smith Electronics is expanding - 
it you've been watching your local 
press you'll probably have noticed 
this already! 
Opening new stores requires new staff. 

' Good staff. Electronics enthusiasts 
who can be trained to become pro- 
fessional sales people and managers. 
If you're talented and enthusiastic, 
we offer good wages and conditions. 
It you're above average, promotion 
can be very rapid. (One of our sales- 
men became general manager three 
years later!) 
No matter what area you live in, if 
you'd like to work with us, drop us a 
line. When we open a store in your 
area, we'll be in touch ... 

Send your application to: 
The Personnel Manager, 
Dick Smith Electronics Pty Ltd 
PO Box 321, 
North Ryde, NSW 2113 

IT'S NOT! 
IncrediblI mande this normal 

Nle 
Wm LED package Is not only 

oma LED, besa tiny IC chip Ulterior tit your beat out ... Batteries entre 
which makes the LED Rash! I 

Aerurng moccornpnn technology' The is much rmrh noel 
than a lie- anyrllre'ogrh lede the remanabe devre if a 

immune m eery ,shch maker the an incr.. vendee 
'r.stnrmem leer wet a does 

Plays am one d 8 fires permanently stand ñ neon 
'Remember,' up to 96 not. and spaces - so you can 

'compose' your own musk and play n back again later' 

0, V. can use a as an organ all playa merry tor., 
II a batter apne ed so You tar lake h armrrwa 

M-1158 

e''"s' mink Ñ 
mr"' JOIN THE 'IN' SET 

.menial c1""' ,º.t hºek NEW CORDLESS PHONE! this one up ,tad away it goesl . 

$150 
Cat 2-4000 

SPECIAL PRICES 
AVAILABLE TO 

LARGE QUANTITY 
BUYERS! 

A 600 MHz DFM 
UNDER $200? 

Cat D-3000 

Sounds almost Ingestible 
YES . 

holiest Yes, a beau, dully made. 0141.1r 
7 Wait 600 MN/ dgit.l Ireeusncy 
meter for less tun too paid for s1 99 e your 100MHr version last ague 
Battery operated. (use Nicads it 
you like). highly accurate, end 

tie fits late one h.nd, Hurry, 
strictly lincibd stock of thl, slam 

- don't My you w«as't seemed 

N. cad batten. (4 res) 
Ces $-3300 1205 . 

Power etep chary. 
Cal 1.1-9525 59.50 

Deer Cast..ers 
M dan do pedes, we winner e in en OW.. eco ..e we.. Inw drys 

Ch Were csonnu m mash. IWO W pads w Sc. .01..«00 Ines . me n 
de reas br sr n he Was wen Pb... eau 1 bare se one num. . 
.W de, meal wM e dope mrke m M one bad. die web . asa bra* 
~we dr. he pa. awn 
Whet we es byre lo my e del e pin Was to drw Roas town to pd ela 
peerla. Iba. a Da Sese se. ,doy we pe we owes rag .(breen b 
Ira. inn. eel - . pat al lbw.. 

Dick Salté awl Staff 

You noel hare seen these around and thought 'Weird! Imagine a pan.l. 'phon/you le, carry 
and teeth yo. and the cans up le a h. hundred leaf ewer here your main phoned Not only 

that vela con mete calls - Oren I e dn.l autonniulN' 11 would here to b. the Mndreee 

thing since ehced bred Ise MMa home office. etc ... 
pricer Sere with 0,08 Smith barmen ine,ne. 

I. works by radio: the'moue tent plugs info de phone lies and the 

pawn. R a phone tall is recerved, n transmits the canto the pocket - 

send 'remote' unit The master also contarno a battery charge. foe 

the Nc-cad bailees on the remote unit You can also 'ring' root the 

remote unt push button doling *nth laspnuntn null 

Note ewe though ens una works pMectle with te Audi.. thane 
onion at pela. eery any or reguanons lo a*ow toe re more e 
alVo,4 of nene arts Users meld be prosecuted le 
mewcnon a use of Ihn on« 

MICROPROCESSOR CONTROLLED 

A NORMAL MINI ORGAN! T IDEA' 
leaIon$ Irt reettngg 

Dick Smith and staff 
wish all our customers 

and friends the 
compliments of the 

season - and hope to 
be of service to you 

again in 1981. 

REMOTE UNIT 
(IN CHARGING 
P05111081 
PUSH BUTTON 
KEYPAD. 
.MASTER' 

UNIT 

N'T PAY -- 
°ºa00 OR 

1 URS IS 

ALL-CHANNEL 
TV ANTENNAS 

Welk die new ckarmen in Sods, 
b M.aoume yrhe paoabh 
bedeng eM old atwMw lust Is. 
up to acrn,b. Fe IM pr./. 
.mod a . hare. al unwr.val 

telarioe mete wait a new NI 
hand amine from Deb Mike 

Out Egged sake he goad 

0-2-7-9.10 reception 

re metro b ma knee anal 
Cat L-4022 

50 
MORE 

Cat M-111819 9 
1980 `ANNUALS' BARGAINS! 
amain. there dial 1980 doesn't omen the rderm.,a C out o1 d.1N Buy Mete eau.Ie now n a big 
...rag me Ms ys, pre..: and HUGE wrings a next teed 

$1195 
Cat 8-2081 

WORLD RADIO AMATEUR RADIO CALLBOOKS: ALL 
TV HANDBOOK 

Aunad 6O0 pages' The es 

even . ngnd.d asee 
NW to ANYONE mewed 
n vadeo and teem. - 
ANYWHERE e detail 
Lon M slhone pee 
kepwaes ell. moros 

9ser .. res got debe 
And (, avadade fight 

mw at entry specie lava 

HERE IT IS! 

K yaks an amate,ur le era an AREAS. 
SWL) *to*: ream interested is 
chasing OM nnnrns yaw camei 
Odd to be wm. a new Iwo 
Bnweerr Ian they bt All known 
amateur radio operate., IN THE 

WORLD, 

BOOK 1: US CALLS (ca 8.22601 

WAS 121.95... $15.95 
2: FOREIGN CALLS (Cal (-2282) 
WAS 620.95 $14.95 

AI Ioq last. Duck has her own laboratory 
oscitb5cope Check n out - Mature for 
Mature H compares I .vurebly with others 
Meng offered. Dollar for doll« there is 
amply no comp«nonl Saw wah Dock 
Sumh duelny products for the hobbyist 
end ceotesswnal` 

Reed Sensor«, IOmV hwsae 
Nonrala $mptmh 500mV demon 
Tn.ees. IOHe - 100s/le w 1 unges 

See Eden./ or Inhrna 
Bandwdh DC lo SW, C.I 0-1280 

$199°° 

00 

SCOOP PURCHASE 

1978 
ARRL'S 

We made . scoop bur of 
NI lemamnq 110060 of 
the 1978 ARME 8 800K 
ore below Coil peer Bu' 
now and , 
(19,10) cost n 

curie. 
new 516, 

Hurry they're selling 
test' Cal B-7218 

ONL y $250 

e'If 

ó-A 

l,9 O 
e , a 

TamH'a gun le mee it 

75 ohm the mata 
tunee./ Ces (-4030 $545,34 
UHF ANTENNA 
Seec.Mr made to Sol to Sul Arnrtaip .... 
stwdads Apustaw d/101wty n 2 _ 
dn.. wry ripener b 6 

I` 
s -c 

$1995 vaned 308 dm .tens 
.m Cat 1-4028 

A CCTV SYSTEM 
FOR UNDER $400: 

SECURITY 
SURVEILLANCE 
MOZITORING 
NOME, OFFICE 
INDUSTRY 

Thuds of the aeoln.t.nd fatten., 
iwele te set w lake w.gat and 

'enable (0409 .,.'.'4t. C.IMre lb. 
grind errs .nl.m *nth ethers. ..d 
ye. <en still watch TV wk. to tee 
hone red at ....bed 
TV Camara: Cat 8-1115 
12- TY Manner. Cot M-1111 

PT 

BOTH FOR $398 
(Items «imitable separately. Coma. 5291: TV 5951 

WOULD YOU LIKE TO SUMMER TIME IS PROJECT BUILDING TIME. 
WORK WITH US? BIG SAVINGS ON DICK'S GENUINE 

SLOTTED ZIPPY 
BOXES. 
Mote yokels have been built in 

genuine Sock Smith Zippy Boxes than 
in any odor casd1! And since Oicb 

introduced the slotted Zippy box. 

oOnsltunols have really been happy' 

No more dolling rust make to 
prompt board the rghl site and 4 
simply slots en placer What could be 

easier*? 

And now Dick has ordered massive 

once cuts - for December only - on 

to three moot popular Zippy Boxes. 

Grab some now and save you'll meet 
know when you'll need Omni' 

Sere CM No Was Now 
150.90450 14-2151 S2.50 51.98 
130,68.41 14-2753 51.95 51.59 
83454028 8-2755 51.50 51.19 

LOOK FOR 
THE SLOTS! 

BE SURE YOU ASK FOR 
GENUINE DICK SMITH 
ZIPPY BOXES- THEY'RE 
THE ONES THE MACS 
BUILD PROJECTS IN! 

In else past. many suet... 6... wanted Is buy a peniculae prefect Om te build 
other projects in - maybe to match up wah en existing pros.[. oe simply beau. 
the case wee so ..,.tile, We normally couldn't do Mho but once again. 

a the error of our ways- ..d releesod three of out most-osk.Mlo, 01005 to be 
normal stock Gas. Whole theyre intended Ian specific pcl.cb (holes sod 0111) 
ilmpl, dose pane. on thorn and they well suit just .bout enpling! 

- 

1 " 

495 wady, 

FOR 

MEDIUM PROJECTS 
Hers, a bergane Tits paspvatad 
steel case worn vmyl corned Id was 

seem for anion SI I, Sun, reneh 

00 pc -neto,, halls suns Museoloe 
but eld your own dress panel and e 

4ee0 .l1nho4 Sue is 250 4 200 o 

BBmm $795 
Coo 11.3190 

FOR SMALL 
A neat lotted aluminum case al e 
bagan pero Ongnhy emended 

for COI s, it meas.+. 172.125 
55mm 11 40.1 binding 

001101 wren any 2N3055's on it 
loth/ put Te no. ore tern 

Cat H-3107 

DICK SMITH ELECTRONICS 
NSW 145 Parramatta Rd 

613 Princes Hwy 
818 George St 

531 Pittwater Rd 

147 Hume Hwy 
162 Pacific Hwy 
30 Grose Street 
125 York Street 
263 Keira Street 

AUBURN 

BLAKEHURST 
BROADWAY 

BROOKVALE 
CHULLORA 

GORE HILL 
PARRAMATTA 
SYDNEY 
WOLLONGONG 

648 0558 ACT 96 Gladstone St FYSHWICK 80 4944 

546 7744 OLD 166 Logan Road BURANDA 391 6233 
211 3777 824 Gympie Rd CHERMSIDE 59 6255 

93 0441 SA 60 Wright Street ADELAIDE 212 1962 
642 8922 VIC 399 Lonsdale St MELBOURNE 67 9834 
439 5311 656 Bridge Road RICHMOND 428 1614 
683 1133 D.ndenong Rd SPRINGVALE Open soon 
290 3377 WA 414 William St PERTH 328 6944 
28 3800 DICK SMITH MAIL ORDER CENTRE: 

PO Boa 321, North Ryde NSW 2113. Phone (02) 888 3200 
SHOP HOURS. 9AM TO 5.30PM MONDAY TO FRIDAY: NOON SATURDAY 
(Unborn stores MN hour ~bee). Some stores are open on late shopping SERVICE CENTRE IANE COVE b WATERLOO ROS. NORTH RYDE NSW 2113. 
nights piss. phone yaw lord stets to cheek ol.rs coming .,9 PHONE (02) 888 3200 HOURS SAM TO 51.41, MONDAY TO FRIDAY ONLY, 

COGIPUTER 
HOTLINE 

Want to know mote about our 
comput.re? Or maybe you're 

haring problems and naiad advice. 
For friendly, helpful information 
on System 80 or Sorcerer com- 
puters, or on any of out peripherals. 
phone our Computer Hotline' 

Monday - Friday, 9 - 5.30 
on Sydney (02) 

888 2002 

FOR LARGE 

PROJECTS 
0, this one made for de 'Play - 

master ampldem. sue es a 

...oppose 270 s 250 o 80mm, 
hides '« pots, switches 0110000, 

etc Was S12 SO $995 
Cat H-3110 

BUYING BY MAIL? 
ORDER VALUE: PIP 
55 Nunn) to 59 99 SI GO 
SI000 to 52499 S200 
S25 00 to 549 99 53 00 
550 00 to 599 99 54 00 

5100 of mare S5 50 
TE Is.,, sh..pas apply le goods .set by 

051 m AMsude ear ins and Wily ',ems 
cccc be . et by Goat 
II pa, prela will ...tea yaw .rear br 

n Road height to . wa..a m Ms.. 
1 rah 54 00 , below who it oasts 

La,. and bulky clams a, nmmdla pe 
Comos n s nu speedy diffaeoiy n led 
rail .r en you p., 110.001 on Mowry I 
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DAUID EAST 

COmPONENT 

CENTRE. 

has been open for just over 12 
months now. I would like to take 
this opportunity to wish all the 
readers of ETI magazine a happy 
Christmas and to thank them for 
their tremendous support over 
the past year. 

Remember, for ideal Christmas 
gifts at very reasonable prices, 
come and see us for 

Radio/Cassettes 
Digital Clock Radios 
Novelty Radios 

ALSO 
A large range of electronic com- 
ponents and accessories. 

DAUID EAST 

COmPONENT 
CENTRE 

33A Regent Street, Kogarah NSW 
(Opposite Kogarah High School) 

Phone 588-5172 

DO YOU WORK IN ELECTRONICS 

BUT PREFER IT AS A HOBBY ? 

ll / b.... , s . 
. 

,. 

-_ 

WANT TO GET PAID TO 
PURSUE THAT HOBBY ? 

Then we'd like to speak to you. We're 
looking for someone to join our project 
design team here at ETI. If you think 
you have the ability to design projects 
like you've never seen in ETI then write 
or phone us now. Age and qualifica- 
tions are of secondary importance to 
ability and experience. Pay and work- 
ing conditions are comparable to or 
better than generally found in the 
industry. 

Phone, or write to: 
Roger Harrison, Editor ETI 
15 Boundary St 
Rushcutters Bay NSW 2011 
(02)33-4282. 

Y LA-`?- 
VIDEO 

Shop: 418 Bridge Road, Richmond, Vic. 
Mail: PO Box 347, Richmond, 3121, Vic. 

Second hand video recorders and tapes, 
cheap. Also new. 

OSI HARDWARE FOR 
OHIO COMPUTERS 

Superboard II $367.00 
SII Covers/VDU Stands (plastic) $18.95 
RF Modulators 5/9V $19.95 
4K RAM (IC's) Kits cheap 
EPROM with single Key Basic and 
Cursor control $54.95 

OSI SOFTWARE FOR 
OHIO COMPUTERS 

Almost 100 varieties for C1P/SII. 
Many available for C2/4P: enquire. 
Categories are: Games, Education, Business, Text, 
Instructions (Modifications), and Utilities. 
K.2 Catalogue, Brief descriptions of all programs, 
free hints. New enlarged version. $3.50 plus $1.00 
P&P. 

Example of titles: 
G33. Grand Prix $9.95 
G28. Death Ship (2 tapes) $18.95 
U16. Filename (tape) $8.95 
U19. Cursor/Editor 02/4 $11.95 
U20. Mini -Assembler $9.95 
U21. Single Key Basic $9.95 
Now available blank digital tapes. 
C10 $1.85 ea. Less for lots of 10 or 100. 

Mail orders allow postage. eg: 0S1 Software 1 or 2 

$1.00, 3-5 $1.50, 6-9 $2.00, 10 or more items $2.50. 

All prices INCLUDE sales tax. 
Prices subject to change without notice. 

pH ELECTRODES 
Complete with buffers 

Combination pH electrode 
Non flow (sealed) type 
Polypropylene body 
Australian made 
Ideal for pH meter 
kit! 

$38.00 
Plus 15 percent sales tax. 

Plus $2.00 postage & 

packing. 

Total price incl. tax $45.70 

Price includes 
ELECTRODE plus: 

Electrode plastic protector 
cap 
Wetting cap for storage 
200m1 buffer pH 6.88 
200m1 buffer pH 4.00 
Comprehensive pH booklet 

Accessories available 
(prices plus 15% tax) 

100m1 plastic beakers 
$1.50 ea. 
250m1 plastic (squeeze) 
wash bottle $1.50 ea. 

Combination Spear 
Electrode $50.00 

We also offer a comprehensive range of 
Australian made electrodes and meters 
for pH, selective ion, conductivity, 
dissolved oxygen and temperature for 
laboratory, field and process control 
applications. 

Trade and' Dealer enquiries 
welcome. 

Send orders and enquiries to: 

CROSS 
TIFIC 

PO Box 151, Frenchs Forest, 
NSW 2086. 

Phone (02) 451-1346. 
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"GOLD FEVER," shrieked the news 
headlines following the finding of the 
27 kg Hand of Faith nugget at Wedder- 
burn in Victoria recently. It was 
unearthed by a couple of amateur 
fossickers using a metal detector, just 
about the most sophisticated tool ever 
brought to bear in the hunt for gold. 

Designs for metal detectors genuinely 
able to discriminate between 'trash' and 
`treasure' have generally been well kept 
trade secrets. Even the general prin- 
ciples of operation have been veiled in 
mystery. However, we are indebted to 
Lee Allen of Altek Instruments of the 
UK for providing us with the circuit 
design of this metal detector project 
via our British edition. The design 
incorporates all the features and refine- 
ments of modern commercially -made 
instruments and features performance 
equivalent to units costing two to three 
times as much. 

Principles of operation 
This detector employs the basically 
well-known induction balance tech- 
nique to detect the presence of a metallic 
'target' in the ground, but includes a 
number of refinements which respond 
to certain characteristics of the target. 
The 'search head' contains two coils: an 
outer coil which is connected to a low 
frequency oscillator operating some- 
where in the range 15 - 20 kHz, and an 
inner coil which is placed so that it is 

500 

A 'discriminating' 
'metal detector 
This metal detector operates just like the `bought ones' 
but costs only one-third to one-half as much to build it 
yourself. It features three `discriminate' ranges plus VLF 
operation and includes an `auto -tune' button. 

design: Lee Allen, Altek Instruments, UK 
article: Phil Wait 

only very loosely coupled to the outer 
coil. The latter is connected to the 
'receiver' input of the instrument. Being 
only very loosely coupled, the signal in- 
duced in the receiver (inner) coil from 
the transmit (outer) coil is very small 
when a target is not inthe vicinity of the 
search head. 

When the search head approaches a 
metallic target, the target will have a 
number of influences on the two coils. 
Firstly, the magnetic field pattern of the 
transmit coil will be disturbed, and thus 
the coupling between the transmit and 
receive coils will be increased. This 
generally produces an increase in the 
signal from the receive coil. In simple 
induction balance detectors, such as the 
ETI-549 (May 1977), this signal in- 
crease is detected and used to gate an 
audio oscillator on so that a tone is 
passed to a speaker or headphones. 

That's all quite straightforward, but 
there are other influences to be taken 
into account. The ground in which a 
target is buried can have quite a pro- 
found effect on the coils in the search 
head. Firstly, if the ground is basically 
non -conducting, then it will have a per- 
meability considerably different to that 

ETI December 1980 - 39 
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of air. This will affect the coupling 
between the two coils in the search 
head, increasing the coupling if the 
transmit and receive coils are initially 
set up away from the influence of the 
ground. You can compensate for this 
effect by physically varying the position 
of one coil in relation to the other when 
the search head is near the ground. 
However, different soils will have 
different compositions and thus have 
different values of permeability - even 
within quite a small area. The best way 
to compensate is by electronic means 
and we'll go into that shortly. 

If the soil contains an appreciable 
amount of iron minerals (maghemite, 
hematite etc ... often referred to as 
"iron stone soils"), or mineral salts of 
one type or another, then it will be part- 
ly conducting. 

Such soils will have a permeability 
often greater than basically non- 
conducting soils, affecting the coupling 
between the coils in the search head in a 
similar way to that just explained. 
Again, as the composition of the soils 
varies, so will the coupling. Another 
effect is that of 'eddy currents' induced 
in the conductive soil. The ac magnetic 
field of the transmit coil will induce a 
current in the ground beneath the 
search head and the eddy current has an 
effect opposing the permeability effect 
of the soil - and the whole effect varies 
in a complex and unpredictable way as 
you sweep the search head over the 
ground. 

The only way to compensate for these 
varying, and generally unpredictable 
effects, is to devise circuitry that 
`recognises' the effect. 

output 'Cab 
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TUNE 
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AUDIO 
OSCILLATOR 

BLOCK DIAGRAM of the metal detector. Points 
where the oscilloscope photographs were taken 
are indicated also. 

Permeability effects will vary the 
phase as well as the amplitude of the 
signal coupled into the receive coil from 
the transmit' coil while eddy current 
effects vary' the amplitude. Knowing 
that, one can devise appropriate cir- 
cuitry to take the effects into account. 

However, we need to know how a 
metallic target affects the phase and 
amplitude of the receive signal. If the 
target is ferrous, it will have a much 
greater . effect on the magnetic field 
of the transmit coil than will the 
surrounding soil as its permeability is 
greater and it will 'bend' or concentrate 
the field lines to a much greater degree. 
If the target is non-ferrous it will have a 
permeability effect opposite to that of 
ferrous targets, deflecting the field 
lines, but eddy currents also have some 
influence. 

The eddy current effect in a target 
depends on the electrical and physical 
characteristics of the target. Metals 
which are good conductors will have 
greater induced eddy currents than 
metals which have a higher resistivity. 
It is a fortunate accident of nature that 
gold and silver are good conductors (low 
resistivity) while iron (especially if it's 
oxidised or rusty) is not so good a 
conductor. 

If the target is ring -shaped then the 
eddy current effect is enhanced, where- 
as if it's a broken ring or just a 
peculiarly -shaped mass, the eddy 
current effect is less pronounced. The 
'attitude' or orientation of the target 
will also affect the eddy current effects. 
If the main plane of the target object is 
aligned such that the field lines from 
the transmit coil cut it at right angles, 

O- 
GATE 2 

+10V 

+5V 

Ov 

45V 

AUDIO 
OUTPUT 

o 
9V BATTERY 

18V BATTERY 

SPKR 

then the eddy currents induced will be 
at a maximum. If the main plane of the 
target is aligned parallel to the trans- 
mit field then the eddy currents induced 
will be at a minimum. Obviously, the 
attitude of the target with respect to the 
transmit coil's field will vary as the 
head passes over it and the eddy current 
effect will vary accordingly - it may 
not be maximum beneath the centre of 
the search head. 

The permeability and eddy current 
effects combine in the receive coil and , 
the signal varies in phase and ampli- 
tude in characteristic ways. 

The instrument 
The best way to understand how this 
instrument operates is to look at it in 
block diagram form. The accompanying 
diagram shows the basic circuit blocks 
employed. ' The . transmit oscillator 
drives the transmit coil in the search 
head and supplies a signal to two phase 
control circuit blocks. The signal from 
the receive head is first amplified and 
then ac -coupled to the input of a gate 
(gate 1). This gate is controlled by the 
output from one or other of the phase 
control circuits via a block which 
'squares up' and inverts the signal. The 
output gate consists of an ac signal 
superimposed on a dc level. This passes 
to an integrator which obtains the 
average dc level of the composite signal. 
This is then passed to both a dc ampli- 
fier which drives a centre -zero meter, 
and to a 'sample and hold' circuit. The 
output of this block provides a dc level to 
the input of gate 1 which is a measure of 
the average dc level of the composite 
signal. The initial do level applied to the 
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- input of gate 1 is actually established by 
the tune control. Thus, a do negative 
feedback path is provided. 

In addition to meter indication, an 
audio indication is provided. The output 
of the do amplifier driving the meter 
controls a gate which switches on or off 
the output of an audio oscillator. This is 
applied to an audio amplifier and an 
on -board loudspeaker or headphones. 

Power for the audio amplifier is pro- 
vided by two 9 V batteries in parallel. 
The rest of the circuitry requires two 
supply rails at +10 V and +5 V with 
respect to the common rail (0 V). This is 
supplied by a regulator from an 18 V 
source consisting of two 9 V batteries 
connected in series. 

Initially, the instrument is set up in 
the 'VLF' mode. The search head is held 
in the air and the tune control adjusted 
to bring the meter to centre zero. This is 
done with the tune memory button de- 
pressed. This activates the sample and 
hold circuit, storing the do level set by 
the feedback loop in the capacitor of the 
sample and hold block. Thus, a particu- 
lar do level at the output of the 
integrator corresponding to meter 
centre zero is set up. 

The search head is then lowered to the 
ground. Naturally, this will upset the 
coupling between the transmit and re- 
ceive coils and the output at gate 1 will 
change. This will change the do level at 
the output of the integrator. The ground 
balance control is then adjusted to bring 
the meter back to centre zero. What the 
ground balance circuit does is to provide 
a signal which leads the phase of the 
transmit signal and thus leads the 
phase of the signal induced in the re- 
ceive coil without the presence of 
ground. The ground balance control 
varies the phase of this signal over a 
range of about four to one. Thus, when 
you vary the ground balance control, 
this varies the phase of the signal con- 
trolling gate 1, thus varying the 
average level of the signal passed to the 
integrator. 

The process is then repeated until no 
change occurs when the search head is 
lowered to the ground. This establishes 
a `normal' condition for the output of the 
integrator and the sample and hold cir- 
cuit maintains the appropriate dc level 
at the input to gate 1 such that the 
meter remains at centre zero. 

If the search head then approaches a 
metallic object, the amplitude of the 
signal in the receive coil will vary as the 
coupling between the coils and the 
phase of the signal will be altered by the 
target. This will change the average 
level of the composite signal out of gate 

VAVNT 
`J\l'JVV`JV\ 

OSCILLOSCOPE PHOTOGRAPHS 
NOTE: As the effect induced by different 
targets is very, very small, we have had to use 
fairly large sample targets to show gross 
effects in order to demonstrate the operation 
of the instrument. 

A) Top trace: transmit signal on C8 (Y -amp 
5 V/div, ac -coupled) 
Bottom trace: received signal on emitter 
of 02 (Y -amp 5 V/div ac -coupled). Time 
base: 50 us/div. 

VLF MODE 

r r 

B) Received signal on emitter of 02 (sine 
wave) superimposed on output of IC4b. 
(Both traces 2 V/div, ac -coupled; time 
base 20 us/div). 

D) Top trace: received signal on emitter of 
02. 
Bottom trace: output of IC1b showing. 
composite waveform of received signal 
'mixed' with a dc level. (Both traces 
2 V/div, ac -coupled; time base 20 us/div). 

C) As per pic (B) but with aluminium target 
held near search head. Note the phase 
delay and change in amplitude of the re- 
ceived signal. 

/ 

E) Same as pic (D) but with metal target near 
the search head. Note the Increase in 
average dc level from the output of IC lb. 
The change in this signal is much larger 
for non-ferrous than for ferrous metals. 

DISCRIMINATE MODE 

9 Received signal on emitter of 02 (sine G) 
wave) superimposed on the output of 
IC4b. The phase difference between the 
two signals is adjustable through 180° by 
use of the course (TR1, TR2, TR3) and 
fine 'discriminate' controls. (Both traces 
2 V/div, ac -coupled; time base 20 us/dlv). 

(u As per pic (G) but brass target held near 
search head. Note the increase in the 
average dc level of the signal at the output 
of IC1b. 

Top trace: received signal on emitter of 
02. Bottom trace: output of IC1b showing 
composite waveform of received signal 
'mixed' with a dc level. Detector set to TR1 
mode, discriminate control to 9. (Both 
traces 2 V/div, ac -coupled; time base 
20 us/div). 

i) As per plc (G) but steel target held near 
search head. Note the decrease in 
average dc level of the signal at the output 
of IC1b, illustrating discrimination. 
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ToDsca `50(D 

to SPEAKER, SP1- 

HEADPHONES 
SK2 

WIRING DIAGRAM showing connections to the 
external components and controls. Note that the 
designations on SW1 are those on the C&K switch 
used in our prototype, other types may differ. The 
pc board overlay photograph at right is oriented 
the same way as this drawing so they may be 
compared. Printed circuit boad artwork is on page 
145. 

TUNE 

PARTS LIST -ETI 1500 

Resistors all V2W, 5% 
R1 180k 
R2,22 22k 
R3, 7, 8, 16, 20, 21, 30, 33, 34, 38, 40, 
42, 44 100k 
R4, 19, 35, 54 ' 15k 
R5, 9, 48 
R6, 15, 39 
610, 18 
R11, 17 
R12 
R13 
R14, 55 
R23, 25, 26, 31, 
43, 47, 49 1M 
R24 3k9 
R27,36 470k 
R28, 29 4k7 
R32 4M7 
R37 47k 
R41 3k3 
R45 68k 
R46 120k 
R50 4706 
R51, 52 56k 
R53 12k 

1k 

33k 
10k 
2k2 
27k 
82k 
18k 

Capacitors 
C1, 3, 10, 14 47n greencap 
C2 22p styroseal 
C4, 5, 6, 8, 12, . 

15, 18 10n greencap 
C7 1n styroseal 
C9 470n greencap 
C11 22op styroseal 
C13 470n polycarbonate or 

styroseal 
C16 100n greencap 
C17 1n greencap 

GROUND 
SW1 

to METER 
NEGATIVE 

p o n 

SENSITIVITY 

MODE 
DISCRIMINATE 

R15 

THESE WIRES MAY HAVE 
TO BE REVERSED, SEE TEXT 

m I 

braid 

,wo.7niu 9 

NOTCH fB7lol 
AV No 

PIN g UNUSED 
GROUND PIN 

BATTERY TEST 

SKI 

PB2 

BATTERY TEST 

PB1 

to METER POSITIVE 

SHIELDED CABLE TO 
'TUNE' PUSH BUTTON 

C19,21, 22 470µ, 16V electrolytic 
C20 10u, 16V electrolytic 

Potentiometers 
RV1 10k linear 
RV2 1M log. 
RV3 25k linear 
RV4 50k linear 
RV5 10k log pot with 

DPST switch 

Semiconductors 
01, 2, 3, 4 1N914, 1N4148 
ZD1 5V6, 400mW zener diode 
01,2,4,5,7,8 BC548,BC108 
Q3, 6, 9 BC558, BC178 
IC1, 2 4007 
IC3 LM324 
IC4 LM393N 
IC5 CA313ON 

Miscellaneous 
SW1 three -pole, four position 

wafer switch;C&K type RA 
SW2 on RV5 (DPST switch) 
PB1, 2, 3 SPST miniature momen- 

tary push buttons, push 
to make 

M1 50-0-50 µA meter,see text 
SK1 5 -pin DIN socket 
SK2 shorting type jack socket 
SP1 small eight ohm speaker 

(75 mm dia-) 
B1 - B4 nine volt transistor radio 

batteries (type 216) 
Four battery clips for No. 216 batteries; ETI- 
1500 pc board; case (see text); handle (see 
text); search coil (see text); knobs; length of 
ribbon cable; two metre length of shielded 
cable; double -sided sticky tape to hold batteries 
In position, or a suitable clamp. 

BC547, BC548 BC549, BC567, BC558 
OSSq, DS54B, DS549, D9557, 0S558 

Diooe oB1eBrmuw, -±1111E 

1 and thus the dc level at the output of 
the integrator will change. This will be 
amplified and the meter will show an 
indication. Also, gate 2 will be operated 
and a tone will be heard in the speaker. 

However, this method of operation 
will not indicate the difference between 
the characteristics of different targets. 

In the discriminate or TR mode, the 
ground balance control is not used. The 
instrument is initially set up using the 
tune control to bring the meter to centre - 
zero. The differne tTR ranges permit 
varying degrees of control with the 
discriminate potentiometer. The phase - 
lag circuit block generates a signal 
which lags the phase of the transmit 
signal and the discriminate control pro- 
vides a phase -variable signal to drive 
gate 1. 

When a ferrous target is approached, 
the combined permeability and eddy 
current effects tend to reduce the ampli- 
tude of the signal picked up by the re- 
ceive coil. This will cause a reduction in 
the dc level of the signal out of gate 1 

and a reduction in the dc level out of the 
integrator. Thus, the meter will move to 
the negative (left hand) side of the scale. 
This side of the scale is marked "bad", 
obviously. 

When a non-ferrous target is 
approached, the combined eddy current 
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and permeability effect tends to in- 
crease the amplitude of the signal 
picked up by the receive coil. This will 
-cause an increase in the dc level of the 
signal out of gate 1 and an increase in 
the dc level out of the integrator. The 
meter will thus move toward the posi- 
tive (right hand - "good") end of the 
scale. 

The effects we are considering are ac- 
tually quite small, hence the circuit has 
a considerable amount of dc gain. 

Gate 2 only operates when the output 
from the dc amp increases (goes posi- 
tive) and thus the audio output is only 
heard in the discriminate mode when 
the meter shows "good". 

It is unfortunate that ring -pull tabs 
from drink cans are aluminium and 
thus indicate along with other non- 
férrous metals. But, the discrimination 
ability of the instrument can be 
adjusted to exclude the small effect 
these targets generate - along with 
small trinkets, -the smaller gold 
nuggets, etc - but who wants the 
tiddlers anyway! 

If the dc level applied to the input of 
gate 1 drifts = and it may do for a wide 
variety of reasons, operating the tune 
memory button will restore the balance 
of the circuit and re -centre the meter. 
Quite a cunning arrangement. 
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Search head 
The most important properties of the 
search head are its size, the relationship 
between the transmit and receive coils, 
and the shielding against capacitive 
effects between the coils and the ground. 
Surprisingly, the actual inductance of 
the coils is not of primary importance. 

The greater the coil diameter the 
greater the penetration depth but the 
less sensitive the detector will be to 
small objects. Penetration using simple, 
circular coils is about equal to the 
search coil diameter for small objects 
such as coins, while sensitivity is 
roughly proportional to the cube of the 
object diameter (expressed as a function 
of the search coil diameter). Sensitivity 
is also inversly proportional to the sixth 
power of the distance between the coil 
and the object. 

All this means that if the object size 
is halved the sensitivity is reduced to 
one -eighth. If the depth is doubled the 
sensitivity. is reduced to one sixty- 
fourth. See why metal detectors de- 
signed to pick up small objects use small 
coils and really only skim the surface? If 
the search coil is doubled in diameter for 
greater penetration the sensitivity to 
small objects falls to one eighth, apart 
from the coil assembly becoming me- 
chanically less rigid. The law of 
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diminishing returns again or 'you don't 
get something for nothing'. 

Our new detector improves penetra- 
tion while retaining sensitivity by 
using a co -planar arrangement of coils 
in the search head which gives a slight- 
ly magnified field pattern downwards, 
into the ground. 

We mentioned earlier that the two 
coils are only loosely coupled. The 
positioning of the receiver coil in re- 
lation to the transmitter coil is "very 
critical and is the major factor affecting 
the performance of the instrument. In 
fact, misplacement by a millimetre or so 
will markedly affect the performance. 

As the search head is moved around, 
the changing capacitance between the 
coils and the ground could completely 
mask the minute changes in the field we 
are looking for. To avoid this affect the 
coils are enclosed in a Faraday shield. 

By now it should be obvious that 
construction of the search head is not a 
task to be tackled on the kitchen table 
on a rainy Sunday afternoon. In fact, 
construction and alignment of the 
search head would be beyond most 
readers' resources (anyone who has 
attempted our earlier induction balance 
metal detector knows what it's like). 
With this in mind we chose to use 
the commercially built, 'pre -aligned 

1 
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ALL ELECTRONIC COMPONENTS 
That's our name ...that's our game!!! 

MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

JOIN THE GOLDRUSH 
ETI 1500 KITSET 

Superb unit featuring: 
Tune and discriminate. 
4 modes of operation. 
VLF/TR design. 
Ground balance. 
Auto balance push buttons 
Pre -wound search heads. 

Very professional unit. 
Approximately 1/3 price of many 
similar commercial built up locators. 
Audio and meter indication. 
Lets you know when to rejoice. 

PRICE: $200.00 plus $7.50 P&P 

ETI 549 KITSET 

Features include: 
Induction balance. 
Volume and level control. 
Phone jack. 
Dual sensitivity. 
Audio and meter indication. 

PRICE: $57.86* plus $5.00 P&P 

ETI 561 KITSET 

Features include: 
B.F.O. principle. 
Crystal controlled. 
Good sensitivity. 
Simple construction. 
Low cost. 

PRICE: $33.00* plus $5.00 P&P 

EA PROSPECTOR KITSET 
Features include: 

B.F.O. principle. 
Easy to build. 
Low cost. 

PRICE: $37.00* plus $5.00 P&P *Search heads not included. 

E. D. & E. (SALES) PTY. LTD., NOW 

118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3505. 
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search head made by Altek Instru- 
ments. This will be available in 
Australia through All Electronic 
Components in Melbourne who have 
agreed to make the unit available 
wholesale to other suppliers, as well as 
retailing parts themselves, along with 
hardware - the plastic extendable 
handle and the case for housing the 
electronics. See Shoparound for details, 
p. 85. 

Construction 
The mechanical components for this 
project - the search head, handle and 
case, are available through Altek's 
Australian agent, All Electronic 
Components, as mentioned earlier. We 
recommend you obtain these as your 
finished instrument will then be a pro- 
fessional looking piece of equipment, 
with the features and operation of a 
'bought one' two to three times the price. 
However, you can suit yourself and 
make your own handle if you so desire 
and we have designed the pc board such 
that it will also fit in a large jiffy box. 
You will have to úse the search head 
recommended though, for the reasons 
we have explained previously. 

All the electronics mounts on a single, 
double -sided pc board. The Altek case 
has two clamps on the rear enabling it to 
be clipped on to the handle. The Altek 

BATII 
TEST di n. ti 

1 f 
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TR V's[' ....i r. ' 
0 g 

3 .7 3 
2 8 2 
1 .9 t 
DISCRIMINATE 

TUNE 

aAT2 
TEST 

GROUND 
752 

TR1 RTR3 

VLF 

MODE 

SENSRNITV 

A view of the front panel of the project. The 
Scotchcal front panel and meter escutcheon will 
be available from the usual suppliers. See Shop - 
around. p.85. 
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4 
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Inside the completed unit. Most of the wiring to the controls and other components external to the pc 
board as done using ribbon cable. The colour coding of this cable assists greatly in avoiding confusion. 
We suggest you place the two units as shown in this photograph to accomplish the wiring. Note how the 
speaker is mounted. The batteries are held in place by a strip of double -sided sticky tape. 

handle has two sections, the lower sec- 
tion sliding inside the upper section 
enabling the operator to adjust the 
length of the handle to suit his height. 
Connection between the search head 
and the electronics is via a length of 
shielded cable (supplied with the head) 
and a five -pin DIN plug/socket arrange- 
ment. The tune memory pushbutton is 
mounted in the end of the 'crook' of the 
handle (see photographs) where it can 
be easily operated by the thumb. It 
connects to the electronics via a length 
of shielded cable passed through, the 
handle. 

Construction should commence with 
the pc board. As it is a double -sided 
board (i.e: copper tracks on each side), 
first identify the 'front' and 'rear' side. 
These are marked, respectively, 
ETI 1500f and ETI 1500r. The rear side 
has the more complicated pattern of 
tracks. The components are mounted on 
the front of the board, where there is the 
less complicated set of tracks. Note 
that some of the resistors, IC pins and pc 
board pins (used for connecting external 
wiring to the board) must be soldered to 
copper tracks on each side of the board. 

Commence with the resistors. Take 

care with those that cross tracks that 
you don't create a short circuit where 
it's not wanted. Next mount the capaci- 
tors. Take care with the orientation of 
the electrolytics. Note that capacitors 
C2, C7 and C11 are styroseal types, used 
for their good temperature stability. Be 
careful when soldering them in place 
that you don't overheat the leads as this 
can cause melting of the capacitor's 
case, possibly damaging it. The sample 
and hold capacitor, C13, must be a low 
leakage type, preferably polycarbonate 
or mylar. We used a greencap success- 
fully, but whatever you manage to 
obtain, make sure it's a good quality 
type from a well-known supplier. 

Now mount the semiconductors. Take 
care with the orientation of these as you 
can destroy devices if they are in- 
correctly inserted when power is 
applied. Finally, solder the pc pins in 
place and the four battery clips. The 
latter all go along one edge of the board. 

Overall assembly of the pc board is 
clear from the overlay picture on page 
45. 

Once you have everything in place on 
the pc board and you're satisfied that 
all is OK, you can turn your attention to 
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910 
DPATCH 
SE CE 

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

We specialise in: 

PC Boards for ETI and EA projects. 
Scotchcal labels made under order for 
ETI and EA projects 1979 and onwards. 
"Kriket" model 3085. Hump Mount CB 
Speaker Unit. Special $28.00. i Small Ext. Speaker Sound Box. Model 
MS -03B 8 ohms 1 watt. special $5.20. 
Microphone Model DM401 with lead 
and stand. Special $4.00. Low Imp. 

s Horn type ext. speaker. Model S-2010. 
'8 ohms, 5 watts. Special $6.75. 
"Uni-Board". Untversal PC Boards in 
sets of one, two and six. 
Car volt adaptor unit by Arlec. Model 
PS393. 
Logic Circuit Probes. Various types. 
Electrical fittings, power points, plugs, 
sockets, switches, lampholders etc. 
Cables and wires for projects, radio, 
television and general use. 
Fuses and fuse holders in 2AG and 3AG 
sizes. 
Oscilloscopes, test equipment, power 
supplies by Hitachi, Trio, Leader and 
Technico. 
Wide range of heatsinks. Thermalloy, 
Philips, Redpoint etc. 

Texas Calculators 
excl. ST incl. ST 

Ti.59 ' $265.00 $299.00 
Ti.58C $132.00 $149.00 
Ti PC 100C Printer $210.00 $237.00 
Tí.50 $36.40 $40.30 
T1.55 $53.35 $59.00 
Ti.30 Student Pack $20.00 $22.10 
Little Professor $17.40 $19.00 
Dataman $23.63 $26.15 
Speak and Spell $68.60 $75.95 

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

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

HEATSINK 
EXTRUSION 

TYPE XA . 

CHASSIS & MOUNTING FEET 
INTEGRATED IN HEATSINK 
DESIGN. 

25 
_ 

YOU DON'T HAVE TO DESIGN 
OR BUY ANY OTHER METAL 
WORK OR CHASSIS TO 
HOUSE ASSOCIATED 
CIRCUITRY & COMPONENTS. 

YOU SAVE - 
* MONEY 
* TIME 
* SPACE 
* STOCK HANDLING 

Designed & Manufactured 
in Australia 

WA ATKINS CARLYLE (09) 321-0101 
SA PROTRONICS (08) 212-3111 
NSW ELECTRONIC DISTRIBUTORS 
(02) 636-6052 
QLD CW ELECTRONICS (07) 48-6601 
VIC STEWART ELECTRONICS 
(03) 543-3733, ELLISTRONICS 
(03) 602-3282, ALL ELECTRONIC 
COMP. (03) 662:3506 
ACT GEORGE BROWN & CO. 
(062) 80-4355 
TAS GEO. HARVEY ELECTRIC 
(002) 34-2233 

AUTOTRON AUSTRALIA 
P.O. Box 202, Glen Waverley 

3150 Victoria 

RPG HI-FI & 
MUSICAL INSTRUMENT 

SPEAKERS 
Manufactured to Radio Parts Group specifi- 
cations by the world's largest speaker man- 
ufacturer. 

HIGH EFFICIENCY TWEETERS 
H66AP45-01F 6w 55.14 
E66CP45-01 F 8w 55.14 
8450P70 -01F lOw 58.95 

. 

HI -Fl MID RANGE 
B 11 EC80-02F 30w ...... 515 79 

(can back) 444 inch 
A11DP60.02F 15w . 57.37 
(sealed back) 444 inch 

WIDE RANGE 
444 1311EC80-01F 15w. 513.49 
6 A160C61.01FW 12w .......58.44 
6" C16E70-01FW 15w. 513.23 
8' A20EP80-03FW 20w 515.04 
8" A20EC70-03FW 30w . 

1 

Q 

WOOFERS 
8" A20EU75-01F 30w. 515.29 
10 A25EP65-02F 20w 515.41 
10" C25FU90.03F 50w ..S31.47 
12" A3OEU80 01 F 35w ..S29 44 

12" A30F020-01F 65w 542.09 

MUSICAL INSTRUMENT 
8' 820HP14-01F 50w . 523.54 
12 A30GC40 01F 100w .. 557 92 

4 . 

RPG Speakers are only available from: 

PARTS 
GROUP 

562 Spencer Street, West Melbourne. 
Phone (03) 329-7888. 

1103 Dandenong Road, East Malvern. 
Phone (03) 211-8122. 
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the hardware. Start with the case that 
houses the electronics. If not pre -drilled, 
you'll need to mark out and drill all the 
holes in the case lid. The panel artwork 
can be used as a template. Note that we 
dressed up the case with a Scotchcal 
panel. These should be available 
through the usual suppliers. Centre 
punch holes before drilling. The cutout 
for the meter can be made with a hole 
saw or by drilling a series of 4 mm di- 
ameter holes just inside the marked 
edge of the hole. When you complete the 
circle, the centre piece can be snapped 
out and the edge of the hole cleaned up 
with a half -round file until the meter 
drops in neatly. 

The speaker is mounted on the left 
hand side of the case lid (as you would 
normally view the unit in use). It is held 
in place by large washers placed under 
the nuts of three bolts spaced around the 
outer rim of the speaker. Alternatively, 
you can glue it in place. Be careful not to 
get any glue on the speaker cone or you 
might end up with a rather 'strangled' 
sound! 

The pc board mounts in the bottom 
piece of the case, along with the DIN 
socket (for the search head connector) 
and two battery test push buttons. A 
small hole in the bottom passes the 
cable to the tune memory button. The 
case bottom has four integral moulded 
standoffs to provide support for the pc 
board which is held in place with 
screws. 

Once all the mechanical work on the 
case is satisfactory, the Scotchcal panel 
may be stuck on. Take care when po- 
sitioning it as it's almost impossible to 
move if you misalign it. Carefully 
smooth out all the bubbles toward the 
edge of the transfer. 

The controls, meter etc. may be 
mounted next. Then you can wire all the 
external components to the pc board 
pins. We used lengths of ribbon cable 
where possible to simplify the wiring. 
The easiest way to accomplish this part 

. of the assembly is to place the bottom of 
the box, with the pc board mounted in it, 
on your left and the lid, with the meter 
and controls etc. mounted, face down on 
your right. Follow the wiring diagram 
on page 44 and complete all the inter- 
connections. You should now appreciate 
pc board pins! 

The tune memory button mounts in a 
hole in the end of the 'crook' of the 
handle, as we explained earlier, and the 
shielded cable connecting to it passes 
through the handle, emerging through 
a small hole drilled in the handle near 
where the cable can enter thé hole pro- 
vided for it in the bottom of the box. This 
cable is best inserted before you mount 

the pushbutton. Remove the handgrip. 
Push the cable through the hole in the 
handle near the case, until it appears 
through the end of the handle. Solder 
the end of the lead to the pushbutton 
and mount the pushbutton in the hole in 
the end of the hand grip (easier said 
than done!). Put the handgrip back and 
you can pass the business end of the 
cable into the case and terminate it. If 
you're lucky, kit suppliers may sell the 
units with this part already assembled. 

Holding the batteries in place is 
generally left to your ingenuity. We 
used double -sided sticky tape (ah, that's 
useful stuff ...). The battery life is quite 
good as the circuit has been designed for 
low current drain. Reverse polarity pro- 
tection is provided on the pc board to 
avoid problems should you inadvertent- 
ly attempt to connect a battery back to 
front. 

When all wiring is complete, push the 
case onto the handle and drill a small 
hole through one of the clamps and the 
stem of the handle. Insert a nail or a bolt 
and this will prevent the case from ro- 
tating on the handle. Mount the search 
head and adjust the length of the stem to 
suit yourself. Wrap the cable from the 
search head around the stem só that it is 
held quite rigidly and plug it into the 
DIN socket on the case. 

You're ready to roll! ... once. you've 
tested it. 

If you wish to make the search head 
completely waterproof, seal the hole 
through which the cable passes with 
Silastic rubber or some similar caulking 
compound. 

Operation 
When construction is complete and 
you're satisfied all is well, turn the de- 
tector on and advance the volume 
control. Set all other controls to mid - 

4 

A view of the forward end of the case showing the 
two battery test pushbuttons and the DIN plug and 
socket connection to the search head. The Altek 
cabinet is two-tone grey plastic. The upper section 
is a lighter hue. Note the "GT' stripes! 

to page 158 

Stake your 
claim and win 
a Compass 

gold detector 

t.../ 

In the 1850s there were no fancy 

gadgets to help a man strike it rich. 

But in December Outdoors 
magazine you have the chance to win a 

gold detector. We've 'buried' gold in an 

old photograph of the diggings. 

You have to pick -where in the 

photograph it's 'buried; fill in the coupon 

and send it to Outdoors.The first correct 
entry opened will win a Compass Relic 

Magnum gold discriminator worth 

$595.The second correct entry opened 
will win a Compass Magnum 420 gold 

discriminator worth $465. 
Who knows, if you're lucky enough 

to win the competition you might be 

lucky enough to strike it rich. 

Mw8ty0D? 
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MERRY XMAS 
TO ALL OUR READERS 

NEW PRODUCTS 
WELLER PRODUCTS 
TEMPERATURE CONTROLLED STATION 
WTCPN Series 
Product Description: A transformer powered sol- 
dering station, complete with a low voltage, 
temperature controlled soldering pencil. The 
special Weller "closed loop" method of control- 
ling maximum tip temperature is employed, 
thereby protecting temperature sensitive com- 
ponents while the grounded tip protects voltage 
and current sensitive components. The soldering 
pencil features a stainless steel heater construc- 
tion, a non -burning silicon rubber cord and a 
large selection of iron plated tips in sizes from 
.8mm diameter to 6mm diameter with a choice of 
tip temperature of 600 degrees F/315 degrees C, 
and 800 degrees F/430 degrees C. 
A redesigned transformer case features an impact resistant noryl for durability and 
protection against accidental damage, a quick connectdisconnect plug for the soldering 
iron, extra large wiping sponge, tip tray to store extra tips, plus an Improved off -on switch 
with a long -life neon indicator light, a non -heat sinking soldering pencil holder, and a 2m 
flexible 3 -wire power cord. The soldering iron is normally provided with a PTA -7 -1.6mm 
screwdriver 700 degrees F/370 degrees C tip. 
SPECIFICATION 
POWER UNIT 
o Power Input 240 volts 50Hz 60 Watts Int. o Transformer Output voltage -24 volts (full 
load) o Power Unit size -113mm x 187.3mm a 92mm. o 2 metres, 3 wire power cord. 
SOLDERING PENCIL 
o Soldering pencil wattage - 48 watts o Tip voltage to ground .01 volts P -P o Pencil 
weight - 50 gram (W/0 cord) o Recovery time (from 100 degrees F drop) W/PTA7 tip 
equals 11 sec. 
Special Price Xmas only $54.30 
Please note we are now distributors for all Weller quality products. 

RISTON PRE -COATED 
PRINTED CIRCUIT BOARD 
Available ex stock in handy sizes. Write for information and 
prices. Single and double sided available. Tax exempt 
prices available through Ritronics Wholesale (03) 489- 
7099. 

CLARE ASCII ENCODED KEYBOARDS 
SPECIAL $165.00 inc. tax 
Model C70/MGP microprocessor controlled. 

A F y 
úMUE~ 
COMPUTER 

AMMO MR 

t'00O MPuTER _. 

COMPONENT 
2716's 
2708's 
2114's (450ns) 
2114's (300ns) 

KITS 
ETI SERIES 4000 

60W STEREO 
ARI P KIT 

Complete KKit Rack Mounting 
Case $199.00 
Woodgrain Sided Case $189.00 
Parts Available Separately 
Front Panel $10.90 
Rack Mounting Case $55.00 
Wooden Sided Case $49.00 

EA 300W Power Amp Module 
ETI 466 300W Power Amp Module 
EA Digital Capacitance Meter Kit 
(EA March 1980) 
Autochime kit 
MK3 Drill Speed Control 
Capacitor Discharge Ignition 
Musicolor MK3 kit 
Disco Strobe kit 
Leds and Ladders (EA August) 
ETI 149 Two -Tone Generator 
ETI 563 Nicad Fast Charger 
Dream 6802 kit 
Power Supply to Suit 
Hex Keypad 
ETI 569 Sound or Light Operated Flash Trigger $25.90 
ETI 147 Electronic Dummy Load kit $99.00 
Series 3000 'Mini' Stereo Amp kit $79.90 
ETI 561 Metal Detector kit $32.50 
Playmaster 40 plus 40 Amp kit $129.00 
Playmaster AM/FM tuner kit $129.00 
Playmaster Graphic Equaliser $99.50 

ET 471 Preamp kit of parts $10.90 
ET 472 PS kit of parts (without transformer) $24.00 
ET 470 60 Watt kit of parts (without heatsink) $23.00 
ET 480 50W kit of parts $17.50 
ET 480 100W kit of parts $22.50 
ET 084 Car Alarm kit $11.50 
EA TV CRO Adaptor kit $29.00 

$63.50 
$63.50 

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131. 
RITRONICS WHOLESALE PH (03) 489-7099, MAIL ORDERS PH (03) 481-1436. 

$52.99 
$29.75 
$13.50 
$32.50 
$69.50 
$34.50 
$15.75 
$34.90 
$54.90 

$109.00 
$29.50 
$24.90 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131 

SPECIALS 
$13.50 

$7.50 
$3.90 
$4.50 

KITS 
Playmaster Graphic Analyser kit $99.50 
EA 79SF9 Sound Flash Trigger $15.00 
ETI 585R Ultra Sonic RX $15.95 
ETI 585T Ultra Sonic TX $8.95 
ETI 576 Electromyogram kit $89.00 

I 

ETI 147 Oct '80 Electronic Load kit parts $75.00 
ETI 327 Turn Hazard Unit kit parts $22.00 

.4 t 

..s 
EA Digital Engine Analyser Oct 80 80TM8a110 
Kit parts inc. front panel $44.95 

imTr~~, 
u 

EA Car Battery Voltage Monitor Oct EA kit parts....$6.50 
EA Bipolar Train Controller Nov 80 kit parts $26.00 
EA Digital Storage CRO Adaptor Nov 80 kit parts $78.00 
EA Light Beam Relay Nov 80 kit of parts $13.00 . 

EA RS232 Printer Interface Nov 80 kit parts $15.00 

SPECIALS 
TRIO CRO'S NOW IN STOCK 

130 mm DUAL -TRACE (write for full product range and price list) 
15 MHz, TRIGGERED SWEEP OSCILLOSCOPE 

$555.00 plus tax. 

TRIO 

Alm 

oir: r ii 

`.,- 4 011,` 
Simplified circuitry improved performance and dependability 

have been successfully realized with the use of ICs throughout 
A vertical amplifier provides as wide a bandwidth as DC to 

15 MHz, as high a sensitivity as 10 mV/div, and a low input 
capacitance A sweep rate extends from 0.5 usec/div to 0.5 sec/ 
div in 19 ranges. Further, TV vertical and horizontal syncs are 
available for measuring video signals and, with its x5 magnified 
sweep, its range of application is extremely wide Very easy XV operation of high input sensitivity for Lissajous measure- 
ments Dimensions: 260(W) x 190(H) x 385(0) mm, Weight: 
8.4 kg 

ME -517 
'...-"."1- 

i#e 

I inn 
Peale 

iIP 

Soar Model 
501A 

4 digit 
LARGE 
LCD 
DISPLAY 

Send for 
specs. 

$79.00 
Add $3 P&P 
and certified 
mail. 

INTERSIL LCD 31/2 -DIGIT PANEL METER 
KITS. INTERSIL ICL7106 $34.50 
Build a working DPM in 1/z hour with these complete evalua- 
tion kits. Test these new parts for yourself with Intersil's 
low-cost prototyping kits, complete with A/D converter and 
LCD display (for the 7106) or LED display (for the 7107). 
Kits provide all materials including PC board, for a function- 
ing panel meter. ICL7106EV(LCD). 

SUPER SPECIAL 
COMPUTER COOLING 
FANS 4 INCH 

$19.50 

"WI 

For heavier items add additional postage. Extra heavy items sent Comet freight on. Prices subject to change without 
notice. Send 60c and SAE for free catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome. 
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short circuits 

Thermatic fan controller for a vehicle 
Mike Collins 

RV1 

see text 

TH1 

10V 

R1 

see ext 

R2 

470R 
R5 
1k5 RV2 

t I -i\J'- -/` 
R3 I 100k 

- I 

01 
BC548 

470R 

R4 

470 R 

RECENTLY I decided to install a 
thermatic fan to my car but was dis- 
mayed to find that the price was around 
$80. 

This discovery sent me, off to the 
local wreckers where I was able to pur- 
chase a fan for $15. Unfortunately, the 
temperature control for this fan was un- 
suitable as it was fixed at the wrong 
temperature and was not adjustable. 

I began putting together a few cir- 
cuits to switch the fan on when the 
engine reached the desired tempera- 
ture. Apart from turning the fan on at 
the right temperature, the circuit would 
have to turn it off once a predetermined 
lower temperature had been reached so 
that the engine would be maintained 
within its normal operating tempera- 
ture range. A few circuits I tried had a 

02 
BC548 

D1 

IN4001 

10V ZD1 
2.5W 

+iM 
R6 

1k 03 
BD140 

R7 
33R 
1W 

02 
1N4001 

R8 

1k 

R9 

220R 
1W 

04 

r1 +12V (BATTERY) 

FAN - MOTOR 

I 05 

BD139 

tendency to 'hang on' past this lower 
temperature which was definitely an 
undesirable situation. I eventually 
solved this problem by using the circuit 
shown here. 

Circuit operation 
Engine temperature is sensed by a 
thermistor, TH1, mounted at a conveni- 
ent point on the engine block. This 
thermistor controls a Schmitt trigger 
(Q1 and Q2) which drives several power 
transistors (Q5 and Q6), connected in 
series with the fan motor, via two in- 
termediate stages (Q3 and Q4). 

So that the operating points of the 
Schmitt trigger remain stable despite 
supply voltage variations (as much as 
30% in 12 V systems) the collector 

MJ2955 

t D3 

1N5404 

-0 OV (CHASSIS) 

supply to Q1 and Q2 is stabilised at 10 V 
by zener diode ZD1. This also ensures 
supply line spikes do not cause spurious 
operation of the fan. 

Potentiometer RV1 sets the switch -on 
temperature while RV2 sets the switch - 
off temperature. 

When the engine is below the re- 
quired temperature the voltage drop 
across TH1 should be above 1.2 V. Thus, 
Q1 will be on and Q2 will be off. As no 
collector current flows in Q2, Q3 and Q4 

SHORT CIRCUITS is a feature that lies somewhere be- 
tween Ideas for Experimenters and complete Protects. 
Generally, the items published in Snort Circuits will involve 
tried circuits that have not necessarily been fully de- 
veloped, but fairly complete details are included as a guide 
to readers. Unfortunately, owing to the nature of these 
items, we cannot give further details other than what is 
provided in the article. Contributions for Short Circuits are 
always welcome. 

52 - December 1980 ETI 



will be off and no base drive will be 
applied to Q5/Q6. Thus, the latter tran- 
sistors do not conduct and the fan will be 
idle. 

When the engine reaches the required 
temperature, the voltage drop across 
TH1 will fall below 1.2 V (preset using 
RV1) and Q1 will turn off. Q2 then turns 
on and base current will be supplied to 
Q3 via D1,Q2, RV2 and R6, turning Q3 
on. This turns Q4 on which applies base 
drive to Q5 and Q6, turning them hard 
on, operating the fan. 

Diode D3 prevents back-emf spikes 
from destroying the two MJ2955s when 
the unit turns them off. 

There will be a certain amount of hys- 
teresis in the operation of the Schmitt 
trigger. However, the collector current 
in Q2 will vary as Q1 will turn on 
gradually when the temperature drops 
below the preset switch -on tempera- 
ture. Thus the base current to Q4 will 
vary. The point at which insufficient 
current is supplied to Q3 can be set by 
varying RV2. 

Construction 
The whole unit was constructed ín a die- 
cast aluminium box which was bolted to 
the vehicle chassis inside the engine 
compartment. The MJ2955s were 
mounted directly on the case, no insu- 
lation is required as the collectors are 
connected to OV in any case. General 
construction is non -critical. However, I 
used a pc board and supported it by sol- 
dering the common connection copper 
area to the backs of the pots which were 
mounted on the box. 

The thermistor I used had a re- 
sistance of 34 ohms at 77°C (170°F). In 
general, Rl and RV1 are selected such 
that the voltage across the thermistor 
TH1 is 1.2 V when the engine is at its 
recommended operating temperature 
(or in the middle of its operating tem- 
perature range). Whatever thermistor 
you use, you will need to know its re- 
sistance at that temperature. Knowing 
this, you can calculate R1 and RV1 as 
follows: 

Rl = 4 x NTH (at operating temp.) 

RV1 = 6 x RTHI (at operating temp.) 
Having calculated these values, use 

the component nearest in value above 
that calculated. The correct setting of 
switch -on temperature should be within 
the range of RV1. Values used in my 
unit were, R1 = 150R, RV1 = 250R. 

You will need an engine temperature 
meter of some sort to set the on and off 
points correctly. 

All resistors should be of the rating 
specified. Those used around Q1 and Q2 
(Rl to R5) may be 1/4 -watt types, but 
1/2 -watt or higher rated types may be 
more reliable. I did not find it necessary 
to use low value emitter resistors on the 
MJ2955s to assist current sharing 
(though it may be a good idea to match a 
pair for Vbe ... Ed.). The current 
through the fan motor when connected 
directly across the battery was 
8.6 amps. In this . circuit it draws 
7.7 amps but the loss did not noticeably 
affect the cooling. 

MELBOURNE'S BEST VALUE IN COMPONENTS 
741S 

74LS00 33 

74LS95 
74LS107 
74LS109 

1.00 
65 
50 

74LS373 2.40 

7400TTL 

7441 
7442 
7447 

2.50 74153 
80 74154 

1.10 74157 

1.40 
1.40 
1.40 

78P05 8.00 
78L05 40 
78L09 40 SELECTED 

74LS01 30 74LS113 50 7400 25 7448 1.10 74160 1.70 78L12 40 ITEMS 741.S02 30 74LS114 75 7401 25 7450 30 - 74165 1.70 78L15 40 X R082 1.30 74LSO4 40 74LS123 1.50 7402 25 7451 30 74172 1.40 78L18 40 XR084 2.30 74LS05 ..............50 74LS125 70 7403 25 7453 30 74173 2.60 78L24 40 XR8038 4.50 74LS08 30 74LS133 30 7404 25 7454 30 74175 1.20 78CB 2.40 LM331 4.70 74LS09 30 741S138 1.10 7405 30 7460 30 74180 1.50 7905 1.60 6800P 11.50 74LS10 30 74LS151 1.00 7406 60 7470 50 74192 1.80 7905K 2.95 6810P 5.60 74LS11 ..............55 74LS155 60 7407 45 7472 55 74193 1.80 7906 1.60 6821 6.50 74LS12 30 74LS157 75 7408 25 7473 55 74176 1.50 7908 1.60 6850 6.50 74LS14 80 74LS160 70 7409 25 7474 35 74367 80 7912 1.85 8085 22.00 74LS15 75 74LS163 80 7410 25 7475 45 7912K 2.95 Z80P 10.........12.00 74LS16 60 74LS164 1.40 7412 40 7476 40 74S 7915 1.60 Z80CTC 12.00 74LS20 30 74LS165 1.40 7413 55 7480 1.00 74S02 75 7918 1.90 Z80CPU 12.00 74LS21 35 74LS169 1.90 7414 60 7483 1.40 74S74 1.40 7924 1.60 1488 1.00 741.527 30 74LS174 65 7416 60 7485 1.40 
79L0 

10 8080 9368 2.30 74LS28 35 74LS175 90 7417 65 7486 55 VOLT. REG. 9528 4.30 74LS30 30 74LS190 1.60 7420 25 7489 2.90 309K ...............1.90 79L05 80 8T24 ...............2.20 74LS32 30 74LS191 1.30 7421 30 7490 40 317T 2.90 79L12 ................ 80 8726 ...............2.20 74LS37 40 74LS192 1.15 7422 35 7491 1.00 317K 2.90 79L15 ................ 95 8T28 2.20 74LS38 40 74LS193 1.00 7425 60 7492 80 323K 8.95 79L18 80 81LS95 2.25 74LS40 30 74LS194 1.20 7426 40 7493 50 723-14 55 79L24 80 81LS97 2.25 74LS42 ..............45 74LS195 1.00 7427 40 7494 1.15 723can 95 78MGT 1.80 
74LS47 1.20 74LS196 1.60 7430 30 7495 1.00 7805 1.00 79MGT 1.80 2708 .............10.00 74LS73 60 
74LS74 ..............40 

74LS197 
74LS221 

1.60 
1.50 

7432 
7437 

30 
40 

7496 
74100 

1.10 7805K 
2.00 7812 

2.10 
1.00 DVM CHIP 2716 29.50 

74LS75 50 74LS247 1.95 7438 40 74107 70 7812K 2.40 74C925 13.50 
74LS78 65 74LS251 ..... ....... 85 7439 ..................50 74121 70 7815 1.00 
74LS85 1.40 74LS253 85 7440 30 74123 85 7818 1.00 

Mail Orders, $1.00 
Min. P&P Please. 

74LS86 
74LS90 
74LS92 

60 
60 

1.00 

74LS257 
74LS259 
74LS279 

75 
3.30 

95 

74LS365 
74LS366 ..... ....... 
74LS367 

80 
80 
90 

74132' 
74145 
74150 

1.30 7824 
1.50 78H05 
1.50 78H12 

1.00 
9.20 
7.50 

74LS93 85 74LS290 1.30 74LS368 65 74151 1.40 78HG 7.95 

1 

ASMAN LECTRONICS 
12 Victoria Street, Coburg, VIC, 3058. 
Phone (03) 354-5062. 

ETI December 1980 - 53 



TRANSFORMERS for MICROPROCESSORS 

PF4405 
9 Volts @ 10 Amps 
Two Windings each 
15 Volts @ 1 Amp 

PF4354 
9 Volts @ 10 Amps 
9 Volts @ 1 Amp 
Two Windings each 
15 Volts @ 1 Amp 

PL158/15VA 
8 Volts @ 500mA 
Two Windings each 
14 Volts @ 400mA 

1 

sof 

«lb :.. 
`'R--'ewe.. 

SEND FOR A DATA SHEET 

PL30-9/40VÁ 
9 Volts @ 3 Amps 
Two Windings each 
15 Volts @ 500mA 

PL30-9/60VA . 

9 Volts @ 5 Amps 
Two Windings each 
15 Volts @ 550mA / 

PL161/5VA 
8 Volts @ 200mA 
12V -0-12V @ 150mA. 
Designed to suit standard PCB grid 
- pins centred at 0.1. inch. 

FERGUSON TRANSFORMERS PTY LTD 
331 High Street 0 FEA°t?//s°Jo CHATSWTelO: O(02)D. NSW.407-0261 2067 

(031 329-6415 

y1111' 

a 17I 
4111/ 

ÍII1\\ 
MANUFACTURERS OF LIGHTING CONTROL SYSTEMS 

Office: 4 Weldon St., Rurwood. 2134 N.S.W. 
Tel. (02) 74 8905 

HERE NOW! Saturn 4 Chasers & Snakelights.... 
The most portable, economical and adaptable low priced lighting . system ever invented, a must for 
clubs, displays, windows and dance venues. 
Connected to the "STARCHASER'' controller, an 
amazing sequence is produced all within a tube. 
Up to 300 metres of scintillating, pulsating chase. 
No complicated connections, bend it, shape it, 

take it anywhere, anytime.(Each snakelight is 10 metres long).12 different colours available. 
The price will amaze you. 
Find out more - now! 

DISTRIBUTOR AND TRADE ENQUIRIES WELCOME 
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Just starting ou 
$4 75* 

PROJECT 
ELECTRONICS 

AL 
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1 

0/ 'an ELECTRONICS TODAY publication 

31),':^iO4ty dasí ned and produced to meet the needs of newcomers to electronics. Students following the 
^ sa+i , ' idu'tríai Arts syllabus at high school or embarking on the Electronics & Communications or a similar certificate course, 

wail find the pre.pcM in this book an eminently practical introduction to the 'works' in electronics. Project Electronics has been a runaway 
SuOss since it was first published. There are 26 projects included, many are readily available as inexpensive kits, and the book also 
provides advice on fools, identifying components, troubleshooting, how to solder etc. Available from"specialist electronic suppliers or 
direct from the Eli Subscription Department, 3rd Floor, 15 Boundary St, Rushcutters Bay NSW 2011 for $4.75 plus 45 cents post . 

and packing. 
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Emergency lighting unit 
If the mains power fails, you needn't be left completely in 
the dark. This unit automatically switches on a battery 
operated lamp as soon as the power goes off and keeps 
the battery always fully charged and ready for action. 

(et( 

LAMP 

IF YOU LIVE. in an isolated country 
area where the mains supply is erratic, 
or if your local electricity authority is 
not too good at labour relations and its 
workers are always going on strike, 
then you'll know what it's like to be 
suddenly and completely without any 
electric power. 

Being deprived of the TV and hi-fi for 
a while could well be good for the 
imagination and improve your conver- 
sational skills no end, but trying to find 
the toothpaste in a pitch black bathroom 
is simply infuriating! 

In these circumstances, even a low 
intensity light is infinitely better than 

597 Emergency 
Lighting Unit 

BATTERY. 

none at all. With this in mind we've 
designed this project, which switches on 
a 12 volt lamp of up to 24 watts as soon 
as the mains power fails. It could also be 
used of course to power any other 12 volt 
appliance with the same power rating. 

The emergency lamp runs on current 
supplied by a 12 volt battery,, which is 
kept fully charged when not in use by a 
trickle of current from the mains. We 
used a NiGad battery for our prototype, 
but there is no reason why you shouldn't 
use a lead/acid accumulator instead, 
because the charging current is kept so 
low there is no risk of overcharging and 
damaging the cells. The charging cur - 

rent is determined by a current limiting 
resistor, which must be chosen to suit 
the capacity and charge characteristics 
of the battery you are using. On page 58 
is a table which lists the necessary 
values of this resistor for different 
batteries. 

We've also included a red LED on the 
front panel of the unit, to show when it is 
operating (i.e. when the battery is dis- 
charging). This may seem superfluous, 
because after all you can see for yourself 
whether a lamp is lit or not, but if you 
are using the unit to run a fish tank 
heater or suchlike, then. an indication 
that the unit is operating will be 
reassuring. 
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PARTS LIST - ETI 597 
Resistors 

R1 1k,1/2W,5% 
R2 100R, á/2W, 5% 
R3 Current limiting resistor, 

see table 
R4 1k, 1W, 5% 

Capacitor 
Cl 100µ electrolytic, 25V 

Semiconductors 
D1, D2 EM401, 1N4001, A14A 

or similar silicon diode 
D3 0A91, 0A95 or similar 

germanium diode 
LED1 TIL22OR or similar 

red LED 
SCR1 C106V or similar 

Miscellaneous 
Ferguson PL24/20VA or similar transformer 
with 240V primary and 12V secondary rated at 
1.5A; 12V NiCad battery; plastic box to suit 
(155mm x 95mm x 50mm); four screw termi- 
nals, two red, two black; 12V light bulb and 
socket. 

T1 
240V 
50Hz 

II 

D1 CURRENT LIMITING 
1 N4001 RESISTOR (AS REQUIRED) 

-1 

12.6V 

-2 

Cl 
100µ 
25V 

HOW IT WORKS - ETI 597 

When the mains power is on, the circuit float 
charges a NiCad battery from a transformer 
and rectifier. When the mains fails, a control 
circuit switches the battery through to the 
emergency light and the LED on the front 
panel. 

WHEN POWER IS ON the NiCad battery is 
trickle charged through a rectifier diode D1, 
which supplies half wave rectified current 
pulses to the battery. Capacitor Cl smooths 
out these pulses by charging to the peak vol- 
tage from the transformer secondary through 

F . 

Waveform at the positive lead of Cl, showing 
the 50 Hz ripple. 

D2 and R2 and discharging through Rt and the 
battery when the output from the transformer 
falls. The discharge time constant of Cl is 
much longer than its charge time constant, so 
that it does not have time to discharge fully 
during the transformer negative half cycle. So 
Cl stays at a high positive voltage, with some 
ripple, as can be seen from the oscilloscope 
photograph. 

As Cl remains charged, the voltage on the 
gate of SCR1 is always lower than the voltage 
on its cathode and SCR1 is therefore reverse 
biased, so that the emergency lamp is 
switched ott. LED1 is also reverse biased and 
not Illuminated. 
WHEN THE POWER FAILS the output from the 
transformer falls to zero and Cl starts to dis- 
charge through R1 and the battery. Once Cl is 
fully discharged it begins to charge in the 
reverse direction from the battery until the 
voltage on the gate of SCR1 is about 0.6 volts 
higher than the voltage on its cathode. SCR1 
then switches on, lighting the emergency 
lamp. LED1 is now forward biased and illumi- 
nated. The voltage on Cl does not rise any 
further and the capacitor is not damaged by 
the reverse polarity because the voltage 
across it Is less than the forming voltage of the 
electrolyte. 

When the power returns, Cl charges again 
through D2 and R2, turning ott SCR1 and re- 
setting the circuit. 

R4 
1k \ LED1 R3 

150 

12V 
lamp 

12V T 
BATT. I 

i 

**era' Ickéf- 
admlU- a t ten' 

NiCad batteries may be used with this project and 
they can be obtained in ratings from 500 mAh up 
to 2 Ah capacity. Sealed lead -acid batteries can be 
obtained In higher capacities (see page 61). 

BATTERY VALUE OF R3 

CAPACITY (5W, 5%) 

500 mAh 82R 
1.2 Ah 33R 
2 Ah 22R 
4 Ah 10R 
6 Ah 6R8 
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INDENTATION 
AT THIS ENO 

LECTROLYTIC CAPACITORS 

-(=CF- 
BAND 

DIODE 11 

FLAT ON SIDE OF 
CASE OR SHORT 
LEAD. 

N 

Construction 
All the components are housed in a 
plastic case with an aluminium front 
panel that has terminals for the battery 
and lamp connections. The LED which 
indicates power failure is set in the 
panel above the lamp terminals. 

As the circuit is very simple, we de- 
cided to mount the electronics on a 
length of twin tag strip. Mount the 
components as shown in the diagram 
on this page, being careful with the 
orientation of the diodes and the 
electrolytic capacitor. 

The current limiting resistor R3 sets 
the charging current to the batteries 
and must be selected to suit the voltage 
and capacity of the battery. Consult the 
table on page 58 for the correct value. 
This resistor may run quite warm, so it 
should be mounted so that it is spaced 
about 5mm above the tag board for ade- 
ciliate ventilation. 

If the emergency lamp draws 1 A or 
less, the SCR does not need a heatsink; if 
the lamp draws between 1 A and 2 A, 
the SCR can be mounted on the alu- 
minium front panel with an insulating 
mica strip between it and the metal. For 
load currents over 2 A a heavier SCR 
with its own heatsink would have to be 
used, but we do not recommend drawing 
this much current because this is an 
emergency lamp and you won't want to 
discharge the battery too quickly. 

Next wire the connections from the 
tag board to the LED, the terminals and 
the transformer. Be extra careful with 
all of these connections and use in- 
sulated hookup wire for all wiring, 
including connections across the tags on 

,t the tag board. The transformer is L' 
mounted in the top right corner of the 
box, leaving enough room for the termi- 
nals and the tag board. Showing the components mounted on the tagstrip. 

amangsney 
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.... . . , amazing 

53° ?5s9 :: Metal Detector 
caYg MtipS 

S9 ó9e'te 
4A4.QA905 g\o o 

tittlr - . 
AQ 80 Jola the old rush with this 

QA 9a>p Zem 

MUSICOLOR 

se oo s c , g 

pOQS 5 A\X0C AS t t & t,vtt 

tiG 
13 9am P°on .: ' 

dpO-taay ' N. 

Salpaay S 

112 

e X' S * MS incredible discriminating metal ' P A# \ gtilyT$ACO detector project from ETI. Features 4 ofiy $199.00 A S S a mode operation, ground balance pie NOTE: 

to V AL aSt'' wound search head plus Incredible photograph shows unit mounted on 
penetration sensi ' y. handle which is not supplied in the kit. 

$59.90 
SAVE $10 

Yes/ the famous 
Musicolor 3-now 
reduced to $10 below 
normal price. Complete 

kit with deluxe 
metalwork and 
front panel 

. 
1 

NE 
SottW3" 

For the Sorcerer: 
MUSIC: creative 4 voice music 552.95 
PIANO PLAYER: used with 
MUSIC. Fully graphical $15.95 
CROSS REFERENCE: prints a 
complete variable & line cross 
reference voe BASIC program 512.95 
GRAPHICS: Fantastic graphic 
creations 532.95 
SUPER X: a great text editor 525.95 
JAIL BREAK: new modified (and 
cheaper) 59.95 
INVADERS: just like in the 
arcade 519.95 
BASEBALL: Fantastic 
graphics-and a great game 515.95 
CADAS: cassette base general 
purpose database system 
(machine code) 532.95 
HEAD ON COLLISION: You are 
driving clockwise, and a 
computer controlled car is 
coming the other way. 515.95 
FORTH: Serious Z80 program 
developers will find this 
program invaluable (requires 
Development PAC) 532.95 
Sorcerer & TRS-80/System 80 
STOCK RECORD: Functions 
include: List, Edit stock records, 
update prices, editlenter items, 
clear all data, delete item, store 
& retrieve records on cassette 
and print out stock list. $45.95 

If you're in the market for a pair of 
speakers, you owe It to yourself to come 
and look at our incredible range. Famous 
Philips, Coral and Foster. 10 different 
woofers, 6 midrange, 8 tweeters and 10 
full range units means you can get a 
system that's perfect for your needs & 

budget. Write for your FREE speaker 
catalogue 

FM320 
$ 289.00 

i32 

EL, \_ 

The famous FM320 at a 
price you'll find hard to 
beat. UHF 40 channel 
CB. Antennas to suit: 
$19.99 (mobile) 
$95.00 (base) 

!1::tE::t.-,;a,....._........ =r' 

(Engine Analyser kit 
Keep your car in tune 
and sáve fuel. This 
unit measures RPM, 
dwell and battery 
voltage on any 4, 6 or 
8 cylinder petrol 
engine. 

`Complete kit 55. 
Bill's been to 
HOng, Kong 
& Taiwan 
buy direct 

Light & sound flash _kit 
Take spectacular 
action photos. Suits 
any flash unit-fully 
variable sensitivity & 
delay. See ETI Oct 

$26.95 
Electronic Agencies is 
now buying direct. So s22' 

you buy at a better 
price. Our lower 41 

overheads mean that Li 
we can offer you real lb! 

value on all your 11 
electronic needs. 

you'll reap the BENEFIT! MERRY 
Vas 

(ph meter 
31/2 digit display, easy 
to build pH meter. 
Ideal for pool or fish 
tank water testing, or 
lab use. $79.50 

du 

/NEW wideband 
receiver kit_ 

65.00 
want a 
case? 

Four ranges from 
broadcast to 30MHz.<1 
Complete kit (see EA 
Nov 1980 for details). 
only: 

I c 

Toroidal Transformer 
Lighter, quieter, more 
efficient. What more could 
you ask for. This 
transformer delivers $59 90 28-0-28V ®2A. Suits ETI 
480, series 4000 or other 
amps needing ± 40V rails. 

Series 5000 PET Amp 
Now you can forget about noise, Please phone us 
distortion & hum. The fantastic for up-to-the-minute 
new Series 5000 FET output . details of this kit. 
amplifier is on its way from ETI. 
We are preparing a deluxe kit 
with our own detailed instruction 01 
manual. The price will be about 
$250 (estimate only). 

'114\NV J 
wood $42 carp wood 
low profile deluxe case slightly deeper for 
for amplifiers etc those bigger projects 

rack rack 
same case in a $49 1, deeper case in $55 
rack mount format popular rack format 

build these superb speakers 
& save! The ETI 4000 speakers have set a new 

standard for build it yourself audio. 
Complete kits ETI 4000/1 4 way. 

.5 (all speakers, $459 
crossover etc.) pair. 

ETI 4000/2 3 way. 

$360 pair. 

power 
without 

hum 

$45 

Cabinets. 
Fully assembled & 

veneered. 
For 4000/1 per pair $300.00 
For 4000/2 per pair $200.00 11 

Note "Freight on" only c \ 't Own a microwave? 
Microwave ovens are a build kit checks any 
boon to modern living, but microwave oven for harmful'. 
a leaking one is a very real leaks. ETI 724. Complete 
danger. This simple to kit only: 

IDEAR CUSTOMERS, Please phone us 
before coming in to check that what you're 
after is in stock and that the price is correct. Bill Edge and staff. 

..1.i.... ?It ........................ .. 

$14.95- 



ROTATES TO ANY POSITION. 
IT BOLOS TOUR WORE 

leg 
VACUUM 

SE 

smargency [11011ng anál 
Secure the mains power lead by pass- 

ing it into the box through a clamping 
type grommet. Connect the earth wire of 
the mains lead to the solder lugs on the 
transformer case and to the front panel. 
Make sure that these connections are 
well made and that there is slack left on 
the mains earth wire, so that if the cable 
is pulled out of the grommet the earth 
wire will be the last to break off. 

Lead -acid storage batteries, such as these sealed, 
gel electrolyte types are ideal for use with this 
project and can be obtained in ratings up to 6 Ah. 
The two batteries on the left are 6 V types rated at 
4 Ah, while the 12 V type on the right is rated at 
6 Ah. 

s4. 
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SOLD IT 
IN ANY POSITION 

. AND LOCK IT THERE 
VISE HEAD 

Swivels end Tills 

LOCH 
SUM W- 

spews BASE 
sod MEAD Swivels 
SAND 

.ASE 

SCOPE PA AVISE TILTS. TURNS ANO 

{ P1 
c. 

BOLO. 

PHASE O SELECTION OF HEADS 

COO( W 
STANDARD HEAD 
T1e tp wrens natl...., 211" 160 Smm) wee ofsch Ape. 2W' IS, 2mm) 
The Ma r yet Menos nylon ours have Mahn MUN to Oprowpnp TM general 
Purpose leed ny .10.pkoul pu.Ny and ...nth The Mata duo .Osman so. turns n brass hrs1 9 eo.ch e pressure We east reto aro Mad as ere 
fix dhtle Cell pude cons 

COO( )la 
CIRCUR BOARD HOLDER 
(EXTRA ó R eMSAVA)BEetolr 

rdDamml rne.lndue,np m1 
$100) .aactly when. you .am R..rn - Mt vMw.ey. or any (r V e n ow.wn. 
ehen usen n a PANAVISE S.S. The arms may M moved mp.perNwoN n 
aleoe.tfidn and Mw ^W d psnnnM edlecaapo a.wh oren. ea' 
are new. Ponds u ao a Ponds drla te.en.el ao ro; he ro 
dual or Ieh.l.pre sows ues 

COD( Me 

WIDE OPENING HEAD 
opens . me- (152mm) sit, !es, wan a 1b" IM Sern) The contoured 
neopreneMt, proved.. cwt.', own The slew la. dabs b gentry e1MTMl held 
seems Y oonfrguraannntYew cv.a dews, steed es are edema]. lockma.toe mcky 

ml..uMrs. clockMorse,acee Wks Weer *orlon awn neat h.. pass s removed The del owa 
mu. r.duc.e V.e r+0 rya tetnue 

COO( Sit 
FIXTURING HEAD 
Permanent hnur..a for Wtl prp0n M w .. assembly reps w rep... CIrEl de..w and prep Ion. hoed a.11 wit Is es sae and Corr row Wood 

and pram .tars secure Inr Wood Pranks to eennheed enure ae held 
The an 

(131~n dam.,d 
through 

f'e«stem °CAW. .0 Iv .nem.nhead` 

PHASE Q SELECTION 
OF BASES 

1º 
CODE 300 
STANDARD BASE 
Molde all regular PANAVISE heeds end CrrCurt Board Molde. 
The patented roed CO.ro1 No0 end oeluelre Wht-Mall 
lettuce nave a renda or len mn a tch perrnlIs movrn0 or 
roar to any posbon desued Then When needed, thM smote 
knot, homo loco the need en place In addrtron, loosen/no Or 
the knob r.dpc.e the load on me eplrt.bell permdhna the 

sed 10 be removed from the bast 
The a.cluew leeture arm. you ro Vet mull.-uN from one 
base 

CODE deg 

VACUUM 
BASE 

ing Ins blot m 
.heme. 

level aura hest a Vecm Bose 
instantly W, nom grip. *about rnroan{, 1 smooth 
porous sumac. A nap of the lever ettecnss and abases IM 
Very duo suct,on 
Moetenrn0 the pad eases Its area 

CODE SOS 

LOW PROFILE BASE 
The Low Profile Base has all the fills, turns, and 10. COntrol 
'enure, n the Slanderer PANAVISE base Only 24' (O..)) 
h nh, II es d.s,Oned for ...long CIO. 10 the bench aurl.ce 

CODE 334 
UP/DOWN CONVERTER BASE 
An attachment for me 325 UplOV.m PC*Ihoner e 

m e ddnwnal dlen.mn of wrlable ne.ahl (I or 
gonna Me 

to 
the theme e.ape.w tilt arw turn mechan.. as m .e other 
eases 

For further Information contact - SCOPE LABORATORIES (03) 338-1566. TLX: AA38318 
SYDNEY, N.S.W. 
(02) 546-6144 
ADELAIDE, S.A. 
(08) 223-2261 

BRISBANE, OLD 
(07) 221-1933 
TOWNSVILLE, OLD 
(077) 71-3448 

ROCKHAMPTON, OLD 
(079) 27-3370 

- HOBART, TAS 
(002) 34-2811 

LAUNCESTON, TAS 
(003) 31-5545 
PERTH, W.A. 
(09) 381.4155 

WELLINGTON, NZ 
85-9578 
AUCKLAND NZ 
54-6029 
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products from 
SMITHDICK 

The Fantastic 
CHESS MASTER 
actually teaches 
you to solve chess 
problems! 
This is the machine for all ages that enables you to learn 
and practise chess. The challenge is to solve problems in 
the least number of moves. Play it alone or with others 
and experience different tactics, strategies and check- 
mates. With each Chess Master you get seven booklets 
containing 50 moves, a total of 350 different moves to 
play. Cat. X-1257 
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INCREOIULE 10 LEVEL 
COMPUTER CHESS GAME 
Cat. X-1255 

N 
ti 

Credit terms 
available to approved applicants 

0 

Whatever level of chess game you're into, this unit has them all. 
You play the computer at the level you select from beginner 
through to expert. To aid you in your game the unit comes 
complete with integral chessboard and pieces plus power 
supply. 

i - Aik 

SMITH . : ` 
:, 

Electronics J - 
Contains a 

microprocessor 

S& below cost 
freight anywhere 
in Australia 

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 



GRADUATE ¿IniversilP INSTRUMENTS 

T.D. SERIES PANEL METERS 
Suitable for the hobbyist and manufacturer. Highest quality - com- 
plies with Australian Standard AS.1042. Moving coil, high torque, 
core magnet self shielded. Most standard ranges available ex -stock. 
Special scales, pointers and ranges on indent. 

,l J,i , 

-\\ 
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W 
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i 
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p 

6C. w.ts 

Available in 6 sizes 

Model TD -48 48 x 42mm 
TD -66 66 x 60mm 
TD -86 86 x 78mm 
TD -106 106 x 83mm 
TD -118 118 x 106mm 
TD -152 152 x 110mm 

TD Series meters can be rear mounted. 

TEST INSTRUMENTS 
PANEL METERS 

DIGITAL METERS 
EDUCATIONAL EQUIPMENT 

SWITCHBOARD INSTRUMENTS 

MULTIMETERS 
New CTi-500 "Industrial" diode protected 

ÍI The famous MVA-100CN 
"Deluxe" now with fuse 

and diode protection I, 

' 
_ 

r 

,n 
i s n 

>t sr 
a., 

20,000 Ohms per DC 
AC and DC Volts 
DC amps to .5A 
Resistance and db 
Size 130 x 90 x 38mm 
An excellent general purpose unit 

D 

m 
/SI 

,MI 

.II 

DIGITAL MODEL 2200A 
31/2 digit LCD display, 

12mm high 

100,000 Ohms per V DC 
AC and DC Volts to 1Kv 
AC or DC Amps to 10A 
Resistance .1 Ohms to 
200M Ohms 
db minus 20 to plus 
62 dB 
4mm terminals 
Polarity switch 
Shock proof movement 
Size 180 x 140 x 80mm 

JO 

: . . 

".". p 
ru .; 

, ,. ... J`.-=..'.._.. 
Two input terminals 
Over range indication 
Overload protection 
200 hours continuous operation 
Auto zero and auto polarity 
Low battery warning 

TEST INSTRUMENTS 
Non Contact 

Voltage Indicator 
DEAD OR ALIVE? 

' `-,1 

When you need to know 
don't take chances. 

SCAN 
The non contact EZ-Scan unit gives an immediate visual indication of 
voltage, with or without current flowing at distances up to 15cm from 
the source. Battery powered and all solid state, the unit is small 
enough to be carried in a pocket, and tough enough to leave in a tool 
box. 
To find a break in a cable, a bad earth, a faulty fitting or just to know if 
its live - use the EZ-Scan. For all unshielded AC electrical systems, 
60V and higher. 
PRICE: HIGHEST QUALITY at the LOWEST PRICE. 
GUARANTEE: 90 day, backed by University after sales service. 
SERVICE: 24 hour efficient repair service. 

University Graham Instruments 
Pty. Ltd. 

PO Box 204, Enfield, NSW. 2136. 
Phone (02) 53-0644 Telex AA21398 

Melbourne Phone (03) 387-6170 
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SICK OF 
SEARCHING FOR 

CONVERSION 
FACTORS? 

NOW 
AVAILABLE 

THE 

COMPREHENSIVE 
BOOK OF 

CONVERSION 
TABLES ± FACTORS 

FEATURES 

54 pages of conversions. 
Alphabetically listed. 
Over 2700 individual 
conversions. 

All conversions simple 
multiplications. 

8 pages of terminology 
explanations. 

8 pages of lists of constant 
factors. 

All in one inexpensive 
pocket sized book. 110 x 195 
x 4mm. 

14 day money back 
guarantee. 

r 
Price: $4.00 incl. P&P 

I enclose $ cheque/m.o. 

for copy/s of the Book 
of Conversion Tables + Factors. 

Name 

Address 

P'code 

Mail to: 

DATIV PROMOTIONS, 
PO BOX 201, 

ARMADALE, VIC, 3143. 
I- J 

al PLESSEY' 
nigv COMPONENTS 

NEW PRODUCT 

NON VOLATILE 
LOGIC 
256 BIT MEMORY 
(64 x 4) 

MN9210 
Electrically alterable 
Non-volatile memory 
MNOS technology (not NMOS) 
plus 5 V minus 12 supply 
Low current programming supply 

minus 39 V 

FEATURES 
Guaranteed data retention of one 

year in the absence of applied power. 
Latching data and address inputs. 
Three -state outputs on data lines. 
TTL/CMOS compatibility 
Single word preprogramming 

facilities. 
Temperature range minus 40 de- 

grees C plus 70 degrees C. 
18 -pin dual -in -line package. 

This is a new addition to our existing 
range of Novol. 

MN9102 -4 bit data latch 
MN9105 -4 decade BCD counter 
MN9106 -6 decade UP counter 
MN9107 - Counter to 100 hours 
MN9108 - Counter to 10,000 hours. 

to 
1 

PLESSEY 
COMPONENTS 

PO BOX 2, VILLAWOOD, 
NSW 2163. 

PHONE: (02) 72-0133. 

years 
young 

and 
Still on 

top 

NEW 
CRYSTAL MARKER 

OSCILLATOR 

Marker frequency from 2MHz to 20MHz 

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, Stepney. 5069. 
Ph (08} 42-6666. 

OLD:Fred Hoe & Sons 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 Instruments, 
PO Box 219, Bellerive. Hobart. 
Ph 479-47-9077 

Send SAE for new catalogue or quote for 
your requirements. 

Bright Star 
Crystals r:: 

Po Box 42. Springvale. 
Ph (03) 546-5076 Telex AA36004 
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Lab Notes 

Voltage regulators 
circuits and techniques 

Here's a 'cookbooklet' of voltage regulator circuits and 
techniques covering everything from simple zeners to 
three -terminal regulators from UK correspondent Ray 
Marston, with additional material from staff. 

ONE OF THE most common and mun- 
dane tasks facing the electronics 
enthusiast is that of designing voltage 
regulator circuits, ie: circuits that 
produce a stable and well defined dc 
output voltage over a wide range of load 
current variations. These circuits may 
vary from simple zener networks, de- 
signed to provide load currents up to 
only a few milliamps, to fixed -voltage 
high current units for powering logic 
boards, etc, or to variable -voltage high 
current units designed to act as general 
purpose pieces of test gear. 

Figure 1. The simplest regulator. The zener regu- 
lator is often used to provide a fixed voltage 
'reference' and supplies little or no load current. In 
such case a 400 mW zener of apRropriate voltage 
is used and biased at about 5 mA. The value of R, 
in kilo ohms, can be calculated from the formula. 

Zener based circuits 
A zener diode can be used to produce a 
fixed reference voltage as shown in 
Figure 1. Often, the supply voltage 
(Vin) may be subject to fairly wide vari- 
ations, causing the zener current to vary 
over a similarly large range. As long as 
Vin is always more than a few volts 
greater than the"zener voltage and pro- 

vided that the zener power rating is not 
exceeded this variation has only a 
moderate influence on the output vol- 
tage of the zener, which typically has an 
effective output impedance of a few tens 
of ohms. 

R 

0V 

Figure 2. The basic zener regulator can be de- 
signed to supply a load current of a few milliamps 
to hundreds of milliamps depending on the zener 
power rating. Knowing the required load current, 
the value of R can be calculated from the formula. 

In most practical voltage regulator 
applications the zener is simply used to 
apply a 'reference' voltage to a high - 
gain non -inverting buffer amplifier, 
which then supplies the required output 
power. The simplest example of this 
type of circuit is shown in the series - 
pass regulator circuit of Figure 3. 

Op -amp regulators 
One way of improving the regulation of 
the Figure 3 circuit would be to use a 
Darlington or super -alpha pair of tran- 
sistors in place of Ql. An even better 
solution is to use the op -amp plus tran- 
sistor buffer stage shown in Figure 4. 
Choice of circuit would perhaps depend 
on component availability and the 
application. 

A zener can be used as a very simple 
voltage regulator, providing load 
currents up to a few mA, by determining 
the value of'R' as shown in Figure 2. 

0V 

Figure 3. The basic 'series pass' fixed voltage 
regulator using a zener reference. This circuit can 
deliver up to about 100 mA at 11.4 volts. 01 is 
basically an emitter follower, the base being 
'clamped' at 12 V by the zener. Cl reduces the 
circuit's ac impedance. 

Figure 4. A considerable improvement in 
regulation is achieved by employing a high gain 
op -amp to drive the series pass transistor plus 
negative feedback from the dc output. This circuit 
will deliver up to about 100 mA and the output 
voltage stays within a few millivolts of the zener 
reference for output current variation from zero to 
maximum. 
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TI Programmable 58C 
Here's a programmable calculator that offers 

more power, flexibility and capability and fea- 

tures TI's exclusive Solid State Software. With 

Master Library module with 25 programmes in 

math, statistics, and finance you can choose 
from 12 optional libraries. You can also prog- 

ramme the TI programmable 58C right from the 

keyboard. TI's Constant Memory feature retains data 
or programme information even when the calculator is 

turned off. 

It has up to 480 programme steps or 60 memories with 4 

types of display testing with independent test or 'Y" register and 

10 additional test registers. 
Over 170 functions and operations in scientific, engineering, and statistical 

fields. Complete editing and error correction capabilities with single-step and 

back -step keys. 
The TI Programmable 58C gives hard copy when used with the PC -100C 

thermal printer/plotter. 

The T.I. 
Programmable 59 
A revolutionary new personal prog- 
rammable calculator. 960 prog- 
ramme steps or 100 memories. 
Master library module plug in fea- 
ture. 25 different programmes in 

key areas. Four types of display 
up to 10 additional test registers. 
72 useful labels. Up to 6 levels 
of sub routines. Complete prog- 
ramme editing. Operates with 
PC -100C printer. Optional solid 
state software libraries. 

$276.99 + TAX 
= $318.54 

CHRiSTMAS 
Y o 

,$32.66 
silk 

ADELAIDE: 170 Sturt St, Adelaide. 
Telephone (08) 51 4080 
BRISBANE: 22 Ross St, Newstead. 
Telephone (07) 52 1339 

MELBOURNE: 208 Whitehorse Rd, Blackburn. 
Telephone (03) 877 5311 

111111111111 

PC -i lOC 

$122.99 + TAX = $141.44 

llll/ll/lllllllllllllllllllll. 
.._..._ Save 

$198.99 
+ TAX 

= $228.84 
The PC -110C printer plotter turns your programmable 
T.I.58C or 1.1.59 into o high speed quiet printer 
calculator that prints, lists and traces your 
programme. 

TEXAS INSTRUMENTS 
INCORPORATED 

N VALLEy 
PERTH: Unit 1, 25 Brisbane St, East Perth. 
Telephone (09) 328 8091 

SYDNEY: 23 Chandos St, St. Leonards. 
Telephone (02) 439 2965 

NOTE: Offer closes 24th December, 1980 
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Lab Notes 
The op -amp based regulator of Fig- 

ure 4 supplies 12V at currents up to 
100 mA and gives excellent regulation, 
despite its simplicity. The op -amp and 
transistor (Q1) are interconnected as a 
unity voltage gain non -inverting dc 
amplifier that has an overall current 
gain of about one million! The output 
voltage will be within a few millivolts of 
the zener reference value and the output 
impedance is less than one milliohm. 
The safe output current driving ca- 
pacity of the circuit is limited to about 
100 mA by the power rating of Q1, 
which should have a small 'flag' or push - 
on heatsink attached. 

4.30V (UNREGULATED) 

o -- 

ZD1 
EVE 

0V 
o -- 

RV1 
10k 
SET 
VOLT 

R2 
4k7 

+ 

Cl 
1+0 
TANT 

Figure 6. This variation on the Figure 5 circuit 
permits the output voltage to be varied between 
0 V and 20 V. The 3140 op -amp has a fixed voltage 
gain of about four, fixed by R4/R5. 

This circuit can be modified to provide 
greater current output by replacing Q1 
with a power Darlington transistor such 
as the BDV65B. A suitable heatsink 
should be used. 

The performance of the basic op -amp 
circuit of Figure 4 can be improved in a 
variety of ways, some of which are 
shown in Figure 5. The first improve- 
ment that can be made is to make the 
zener reference voltage (ZD1) indepen- 
dent of supply voltage variations by 
powering ZD1 from the output of 
constant -current generator Ql-Rl- 
ZD2-R2. Next, the zener noise can be 
eliminated by feeding the reference 
voltage to the op -amp via low-pass filter 
R3 -C1: Thermal drift effects can be 

+20V (UNREGULATED) 

a 

0V 
o - 

u2 

NOTES: 
01 IS BC212L 
02 IS 2N3034 
03 IS 2N3055 

0 

R4 
4k7 

R5 
1k5 

35 TO .45V IUNREGULATEDI 
o 

+ OUTPUT 

0-1A 
C2 
100u 

Figure 7. A further refinement Is the addition of 
current limiting and overload protection. Q4 
senses the voltage across R8 which is in series 
with the output. When the current exceeds 1 A, 04 

RV1 
10k 

SET 
VOLTS 

NOTES: 
01 IS BC214L 
02 IS 2N3054 
03 IS 2N3055 

-O 

(WIT+ 
5V6 -15V 

0-1A 

I 

C2 
1004 

Figure 5. This circuit is a little more sophisticated 
and performs better than the Figure 4 circuit. This 
circuit will deliver up to 1 A output current, output 
voltage being variable between 5.6 V and 15 V. 

Thermal drift is near zero. 

eliminated by making ZD1 a 5V6 type, 
with near -zero (actually about 
-0.2 mV/°C) temperature coefficient; 
the op -amp output voltage can then be 
set to the desired value (greater than 
5V6) by using feedback components 
RV1-R4 to set the op -amp's voltage 
gain at some appropriate value. 

Finally, the load current capacity of 
the circuit can be set to a fairly high 
value by using a Darlington -connected 
power transistor in the series pass out- 
put stage. Note that Q2 and Q3 could 
be replaced by a BDV65B Darlington 
device. 

NOTES 
0115 5C212L 
02 IS 253054 
0315 253055 
04 IS aC 1841 

} OUTPUT 
o. 2sv 

C3 
0-1A 

100. 

wil be biased on and rob current from the base of 
02 preventing further increase in output current. 
The op -amp is protected against excessive supply 
rail voltage via R4 and ZD3. 
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GIPIE. 
A computer game that has drawn 

the attention of the national 
news media. 

A computer game that has people 
around the world clamoring for it. 

A computer game that turns your 
love life into a ménage a trois... 

you, your mate, and your computer! 

That's Interlude-the hottest new 
software program for personal 
computers. 

But it's more than just a game. 
It's an experience that will tantalize 
you...romanticize you...fantasize 
you...and often surprise you. 

Interlude begins with a unique 
computer interview of the partici: 
pants to determine their mood. 
Then it searches its memory to 
select the best Interlude for the 
occasion. You may be referred to 
the instruction manual which de- 
scribes most of the 106 Interludes, 
or your instructions nlay appear 
on your screen if you've chanced 
to hit upon one of the many sur- 
prise Interludes buried within the 
program. (When you discover 
secret Interlude #99, your love life 
may never be the same again!) 

Interlude...ifs fun...it's fanciful... 
it'5 fantastic. It's the computer game 
for adults. Are you ready for it? 

Interludé 
The Ultimate Experience. -.....---.. 
DICK SMITH ELECTRONICS 
PO Box 321 North Ryde NSW 2113 
o Yes, I want the Ultmate Eepenence Please nish a copy of'Interl de' lur 

my System 80 or TRS-80 comp.*, I am over 18 Kars of aye 

o I'm interested, But I haven't a computer Please send details of the 

mcnedrble System 80 compote, so I can enjoy Interlude loo 

Name 

Address 

'Interlude program and detailed instruction manual costs 522 50 phis 

S2 00 pack b post My cheque for S is enclosed 

OR Please charge to my Bankcard Eep date 

No 498 

Signature - - - - - - --- - - - 

(Or you can order Interlude by phone Call Sydney (02) 888 3200 and 

ask for Bankcard Phone Orders Ouote your Bankcard number 6 eepry 

date and Interlude will be sent to you the same dayr) 

ALSO AVAILABLE FROM ALL DICK SMITH STORES: 

Sydney, Melbourne Brisbane Adelaide Canberra 

Penh Er Wollongong, plus re -sellers in all areas. 

CONNECTORS & ELECTRONIC 
COMPONENTS 

Superb quality and reliability 
from one of the oldest and most 

experienced manufacturers in 
the U.S.A. 

AUSTRALIAN DISTRIBUTORS 
AUDIO TELEX COMMUNICATIONS 

PTY. LTD. 

SYDNEY MELBOURNE 
1 Little Street, 7 Essex Road, 
Parramatta, 2150 Mt. Waverley, 3149 
Tel: 633 4344 Tel: 277 5311 

BRISBANE 
394 Montague Road, 
West End, 4101 
Tel: 44 6328 

IGW 
ELECTRONIC 
TEST 
INSTRUMENTS 

OSCILLOSCOPES 
GOS-935 at $199.00 ($173.00 excl. tax). 
GOS-955 at $299.00 ($260.00 excl. tax). 
A laboratory quality instrument, fully solid 
state with 6.5 MHz useable response. 
SPECIFICATIONS 
Vertical Deflection 
Sensitivity: 10 m V /DIV. 
Attenuator. 1 /1, 1 /10, 1 /100 and'ONO. 
Bandwidth: DC: DC-5MHz(-3dB). AC: 2Hz-5MH(- 

3d8). 
Input Impedance: 1M Ohm plus/minus 5 percent 

within 35PF. 
Max Input Voltage: 600VP-P or 300V (DC plus AC 

peak). 
Horizontal Deflection 
Sensitivity: 250mV/DIV. 
Bandwidth: DC-500KHz(-3d8). 
Input Impedance: 1M Ohm plus/minus 10 percent 

within 35PF. 
Time Base 
Sweep Frequency: 10Hz-100KHz In 4 ranges and fine 

control. 
Linearity: Less than 5 percent. 
Synchronizing: Internal and external. 
Synchronization 
Type of sync: INT. EXT. 
Sync Amplitude: INT: more than 1 DIV on the screen. 

EXT: more than 2VP-P. 
GOS-955: Internal minus and plus; external; line 

0-140 degrees for line frequency sweep. 

Calibration: 0.1V P -P 1KHz square wave (GOS- 
955). 

CRT Type: 75mni (GOS-935, 130mm (GOS-955). 
Power requirements: AC110/240V 50/60Hz 

10VA and approx. 20VA (GOS-955). 

OTHER GW INSTRUMENTS 
AUDIO GENERATOR, GAG -808A, at 
$189.00 ($164.00 excl. tax). Sine/square 
wave, frequency range 10Hz to 1MHz in 
15 ranges. 
AC MILLIVOLTMETER, GVT-706 at 
$169.00 ($146.95 excl. tax). High sensitiv- 
ity, RMS scale lmV-300V in 12 ranges. 
RF ATTENTUATORS 
GAT -069, 0-69dB in 6 steps, 0-250MHz at 
$69.50 ($64.78 excl. tax). 
GAT -872, 0-72dB in 8 steps, 0-250MHz at 
$74.50 ($64.78 excl. tax). 
AVAILABLE FROM 
NSW EMONA ENTERPRISES P/L (02) 
212-4815. RADIO DESPATCH SERVICES 
(02) 211-0191. DAVID REID ELEC- 
TRONICS P/L (02) 29-6601. MARTIN de 
LAUNAY Newcastle (049) 24-741, 
W'gong (042) 28-6020. 
VIC RADIO PARTS GROUP (03) 329- 
7888. 
SA INTERNATIONAL COMMUNICATION 
SYSTEMS P/L (08) 47-3688. 
WA LETCO TRADING CO. (09) 387- 
4966. 
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L Lab Notes 
Three terminal regulators 
'Three terminal regulators are re- 
markably easy to use, as shown in the 
basic circuits of Figures 8 to 10, which 
show the connections for making posi- 
tive, negative and dual regulator 
circuits respectively; the ICs shown in 
these examples are 12 V units with 
current ratings of one amp. Note that a 
270n or greater value disc ceramic 
capacitor should be connected close to 
the input terminal of the IC and a 10µ or 
greater electrolytic to the output. Figure 8. Circuit for the common -or -garden three -terminal fixed voltage post ive regulator. Note that C2 

and C3 should be mounted as close to the regulator's terminals as is physically possible. 

Figure 9. The negative voltage rail counterpart of Figure 8. Don't forget heatsinks. 

These capacitors should be connected 
as close to the device's terminals as is 
physically possible. They can be quite 
good RF oscillators if this is not done 
correctly! 

The output voltage of a three terminal 
regulator is referenced to the 'common' 
terminal of the IC, which is normally 
grounded. Most regulator ICs draw qui- 
escent currents of a few mA, which flow 
to ground via the common terminal. The 
regulator output voltage can thus be 
'jacked up' from the designed value by 
simply biasing the 'common' terminal 
with a suitable voltage. 

There are two simple ways to do this. 
The first is shown in Figure 11. The 
required extra voltage is obtained by 
passing the IC's quiescent current 
through a trimpot (RV 1). The trimpot is 
then set to provide the required output 

voltage. Quiescent current is typically 
7 mA to 11 mA. This technique is ade- 
quate in most applications, although 

12V 

the output voltage obviously shifts 
slightly with changes in the IC's quies- 
cent. current and thus regulation is 
degraded a little. 

The output voltage of a three terminal 
regulator can be increased by a fixed 
amount by connecting a suitable valúé 
zener in series with the common termi- 
nal as shown in Figure 12. Output 
voltage is then the regulator voltage 
plus the zener voltage, in this case, 17.6 
volts. Note that the quiescent current 
from the common terminal of the IC 
may not be sufficient to drive the zener 
and extra bias current is best provided. 
Here, R1 serves that purpose. 

0 

12V 

12V 

Figure 10. Circuit of a dual positive/negative power supply employing 1 A three -terminal regulators. 

Cl 
270n 
DISC 

7812 

IN OUT 

COMMON 

Figure 11. A very simple method of varying the Figure 12. The output voltage can be 'jacked up' by inserting 
output voltage of a three -terminal regulator. Regu- an appropriate zener in series with the regulator's common 
lation is slightly affected. lead. 

1800 SERIES 
VOLTAGE REGULATORS 

INPUT 

COMMON 
OUTPUT 

COMMON 

INPUT 

OUTPUT 

POSITIVE 

NEGATIVE 
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METAL 
,FILM: 
BUT THEY'RE NOT 350 EA! 
In the past, if you wanted a 1% resistor from us 
you had to pay 350 each! 
So most people settled for 5 or 10 percent 
resistors and circuits were designed to 
accommodate high variations. 
Now look at the price: Dick Smith Electronics 
now import high stability, precision made 1% 

tolerance metal film resistors: and they sell for a 
maximum of 6 cents each (one off!) Why would 
you still use five or ten percent resistors in your 
circuits when you can use 1% metal film types 
for practically no more? 

In One-Off 
Quantities. 

MANUFACTURERS, 
DESIGN LABS, ETC: 

Need large quantities of 
precision 1% metal film 

resistors? Dick Smith 
offers special prices for 

quantity buyers (and 
there are even bigger 

savings for OEM 
quantities). 

- IN 100 UP 
QUANTITIES 

300 computer - 
selected 1% 

% pack 

metal film 
resistors, 
specially 
prepared for the 
design 
laboratory or the 
professional 
hobbyist. 
NORMAL VALUE 

OVER $15.00 

st 
O N LY 

) 90 

DICK SMITH 
Electroni _s 

i 

A BETTER 
TRANSISTOR 
- WITH A 
FIVE YEAR 
GUARANTEE! 
You can buy good, old, garden variety BC548's (or their 
equivalents) just about anywhere. They're cheap and they 
are popular. 

Trouble is, they're too popular. With so many different 
manufacturers, standards went out the window. One man's 
'prime spec' BC548 is another man's reject. 
We decided to change all that. We found a manufacturer 
who could make transistors as good as any that were on the 
market. 
And if we were prepared to pay a little extra he would make 
them even better. 

We paid a little extra - and we got a better BC548. 

The good news is that you don't pay any extra. We're selling 
our own branded BC548's (we call them DS548 to distinguish 
them from the rest) at the same price - perhaps even lower - 
than you're probably paying now. 
And just to make things easy, we're even branded the leads 
so you won't make mistakes. 
They're so good we're prepared to back them with a full five 
year guarantee: as long as they are used within 
specifications, we'll replace any of our DS... 

series transistors that fail within five years! 

Does anyone else give you that sort 
of guarantee') 

5 year 
guarantee 

applies only to 
transistors 

meñtioned above 

tf 

jØSI 
cO 

EVEN LESS FOR BULK 
DS 557/558 17c each 

SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 
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Lab Notes 

In 

01 
WE 2166 

lt TD 
26V 

R1 
IRO 
1W 

1 i 
Cl 
270n 
DISC 

71112 
OUT 

COMMON 

I 

nlnov 

270 
DISC 

71112 

IN OUT 

COMMON 

OV 

Figure 13. The output current capability of a three-terminal/sf7r 
regulator can be boosted by using an external series pass tran- 

14.e Adding current overload rote 
regulators 

ato rshe Figure 1y ci cor It's a 

sistor as illustrated. This circuit can deliver up to 5 A. 
wise idea, even though three -terminal regulators generally incorporate 
thermal shutdown protection. 

More current 
The output current capacity of a three - 
terminal regulator can readily be 
boosted via an external transistor as 
shown in Figure 13. This circuit, al- 
though it looks familiar, is a little 
unusual. At low load currents, less than 
0.6 volts is developed across Rl and Q1 
will not turn on. Thus, all the load 
current will be supplied by the 7812 
regulator. When the load current is 
greater than about 600 mA, the voltage 
developed across Rl will be sufficient to 
turn Q1 on and Ql will commence de- 
livering current to the load. 

This circuit can supply up to 5 A. Note 
that Ql will need to be mounted on a 
substantial heatsink, capable of dissi- 
pating 60W. 

Protection 
Overcurrent or overvoltage protection 
for three terminal regulators can be pro- 
vided relatively easily. Overcurrent 
protection for the Figure 13 circuit is 
illustrated in Figure 14. All it needs is a 
transistor and a resistor. When the 
current through R2 (a 0.12 ohm resis- 
tor) exceeds 5 A, the voltage across it 
will turn on Q2, robbing base current 
from Q1, thus current limiting the out- 
put. The 7812 will go into its switch -on/ 
switch -off protection mode. 

To protect a three terminal regulator 

i 
Vm 

// TO SOV 

from damage that may result from 
excessive supply line voltage, a 'pre - 
regulator' circuit is added. This is 
illustrated in Figure 15. You will 
recognise components Q1, Rl, Cl and 
ZD1 as a simple zener-based series pass 
regulator (as in Figure 3). 

Three terminal regulators can with- 
stand no more than 40 V maximum 
between the input and common termi- 
nals, so this circuit limits the voltage 
applied to about 27 V. Note that Q1 
should be mounted on a heatsink 
capable of dissipating 25 W. 

The LED as a regulator 
A low noise regulator can be made using 
a LED as the reference element. David 
Tilbrook used this technique in the 
Series 4000 moving -coil preamp 
(ETI-473, Oct '79). 

The usual reference element for dis- 
crete voltage regulators is a zener. As 
these devices operate in the reverse - 
biased mode, they are inherently noisy 
and will put noise on the regulated 
supply rail. This is likely to degrade the 
performance of low noise, low level cir- 
cuits supplied by the regulator. 

The circuit of the ±6 V regulated 
supply for the ETI-473 moving -coil pre - 
amp is reproduced here. A red LED 
operated in the forward -biased mode 
drops a constant 1.65 V and generates 
very little noise. The reference LEDs in 

IN 7612 OUl\. 

COMMON 

OV 
/7777 

Figure 15. Three -terminal regulators genera ly have a maximum input 
voltage rating of 40 V. Where the Input may vary widely, at times ex- 

ceeding the device's limit, this circuit provides protection by using a 

'pre -regulator'. 

Figure 16. A low noise 
regulator is necessary in 
some applications, in 
which case zeners cannot 
be used as they generate 
noise. LEDs can be used 
as 'quiet' voltage 
reference sources, as 
Illustrated in the +/- 6 V 

regulators from David 
Tilbrook's Series 4000 
Moving Coil Preamp 
project. 

the circuit here are LED1 and LED2. 
Series regulators Q13 and Q14 regulate 
the incoming ±12 V. The potential 
dividers R21/R23 and R22/R24 divide 
the voltage present at the output of the 
regulators and drive transistors Q15 
and Q16, and the LEDs. The base - 
emitter junction in series with each 
LED will drop 0.6 V; to this is added the 
LED forward drop of 1.65 V. Thus, 
whenever the voltage present at the 
junction of the voltage divider resistors 
tries to increase above 2.3 V, Q15 and 
Q16 will increasingly conduct, decreas- 
ing drive to the bases of Q13 and Q14 
respectively. 

Noise on the regulated supply rails is 
further reduced by the C -R networks, 
C12/R19 and C13/R20. 

R19 
lOR 

c.12 I 100 
R21 
560R 

R23 
330R 

R24 
330R 

R20 
1OR 

013 
BD139 

e _ c 

R25 
220R 

015 4,_~.4 
BC549 

e 

C14 
10001 

LED1 
RED 
LED 

5 PIN DIN 
POWER 
SOCKET 

o 
3 

0 1 0 3 

SK2 4 2 
LED2 
RED 
LED 

_C15 
016 
80559 

c 

11-.5A/\/.1 
R26 
220R 

014 
80140 
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NOW! LAW LEAKAGE 
TANTALUM PERFORMANCE, 

AT LESS THAN 
HALF THE PRICE 

AND EX -STOCK d' DELIVERY TOO ! 

COMPARATIVE 
SIZE 

THE NEW RB LL 
Why suffer long lead times and pay the extra 
money for tantalum capacitors when there is a low 
cost alternative? 
Elna, the world renowned capacitor manufacturer 
has developed an exclusive advanced etching 
technology for their miniature aluminium 
electrolytics. 
The resulting RBLL Series now give you more 
capacitance and lower leakage than ever before. 
For critical applications consider these 
parameters: - 
Maximum leakage of .002 CV or O.3u A 
(whichever is greater) over the recommended 
operating temperature range of -40°C to +85°C. 
plus improved frequency characteristics. 
Smaller space -saving designs in the range 
0.1 uF to 1.00uF than normal electrolytics, radial 
leads and a special seal to minimise leakage 
current variations when assembling PCB's with 
insertion machines. 
In other words, tantalum -like performance - at a 
fraction of the price. 

, 

WITH ADVANTAGES 
LIKE THESE... 
WHO NEEDS TANTALUM ! 

CALL US. WE CAN SAVE YOU A MINT 

wn 
SOA NAP 
GROUP 

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

VICTORIA: 89 0661 QUEENSLAND: 52 5421 
N.S.W. 789 6733 WEST. AUST. 3819522 
STH. AUST: 51 6981 TASMANIA: 316533 
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 The one -stop Microcomputer Shop ' for, total service to TRS-80* users 

CI 

*TRS-80 Is a registered Trademark of Tandy Radio -Shack 

NOW AVAILABLE 
CISA DISK PASCAL 

Executes up to 60 times faster than DISK BASIC. 
HAS FULL DISK I/O FEATURES and many facilities not available on lan- 

guages costing many hundreds of dollars. 
DO NOT CONFUSE WITH CHEAP CASSETTE -BASED 'TINY' PASCALS. 

Systems overlays and developments will be available to registered users at a nominal charge. 
Includes the fastest and most powerful screen editor we have seen. 
Will edit PENCIL, SCRIPSIT and ASCII files. 
PASCAL is much easier to manipulate than ASSEMBLY, and is practically as efficient as It compiles into a 

true -optimized machine -code. 
More efficient than currently available BASIC COMPILERS selling for twice the price. 
We honestly believe that this Australian written PASCAL to be the fastest, most sophisticated and 

powerful high-level language available anywhere in the world for the TRS-80 Model I. 

RELEASE 1.0 $99.00 
(numbered copies to registered single -users only) 

CISA HARDWARE 
AND MODS 

HEAVY DUTY POWER LINE FILTER 
Essential In most domestic situations $65.00 
CISA LIGHT PEN (again in stock) 
Includes full documentation and sample prog- 
ram $19.95 
CISA DATA DIGITIZER 
Use this with HISPED program and you really have 
a business system In LEVEL2. Requires no system 
modifications $57.50 
AUTOMATIC TELEPHONE DIALLER 
Easy attachment to TRS-80. Requires no 
hardware mods. Complete with sohwares and 
documentation $57.50 
16K UPGRADE KITS 
KEYBOARD KIT $85.00 
INTERFACE KIT (yes there is a difference)$105.00 
We fit - $20.00 plus carriage $5.00 overnight re- 
turn. 
DISK DATA SEPARATOR 
These are the components that TANDY forgot. 
Virtually eliminates all disk i/O errors. Absolutely 
essential for 77 track users. We fit $49.95 
(sorry no kits) 
GREEN PHOSPHOR TUBES 
Not a cheap plastic overlay. We fit a genuine pro- 
fessional standard VDU tube with Y." armoured 
low reflective front panel. (no kits) $99.00 
(fits old and new type Tandy VDU and current Dick 
Smith monitor) 
CISA RS232 PRINTER -DRIVER 
Operate any RS232 or 20MA serial printer with this 
Australian made unit. Includes software $54.75 
LOWER CASE MODIFICATION 
Get video lower-case for BOTH Scripsit and Elec- 
tric Pencil. Fhted $49,95 
VIDEO STABILISER CRYSTAL 
Totally removes shimmer and wobble on your 
video. Highly recommended for Green Tube. 

Kit $19.95 
Fhted $39.95 
DUMMY PRINTER 
Plug this Into the parallel port of the interface and 
avoid system lockups if you accidentally type 
LLIST or LPRINT $14.95 

TRS-80 SOFTWARE 
AIR TRAFFIC CONTROLLER L2/16K 
Supervise a large area of air -space in real 
time $9.95 
SPACE GAMES L2/16K 
Five brilliant games in the classic space 
series $14.50 
STRATEGY GAMES L2/16K 
Four fascinating games to test your judgement 
and logic $14.50 
ADVENTURE SERIES L2/16K 
Adventure -1, The Count, Voodoo Castle. 
Each $14.95 
Z -CHESS 
A fast and exacting opponent. 6 levels of play. 
L2/16K $19.95 
Disk 32K $24.95 
DISASSEMBLER IN BASIC L2/16K only 
Disassembles ROM and high memory machine 
language routines $9.95 
TAPECHECK 1.2 16K plus 
Checks and verifies every millemetre of a cassette 
tape. Also useful as cassette I/O diagnostic$9.95 
RS232 DIAGNOSTIC 32K/DISK 
Interrogates, tests and reports on EVERY feature 
of Tandy RS232 board $19.95 
FLOPPY DOCTOR 32K/DISK 
This Is the most comprehensive and exacting 
series of memory and disk I/O tests we have seen. 
From Micro -Clinic, USA $29.95 
SIMUTEK 7 separate packages 
These seven packages are excellent value for any 
TRS-80 owner $14.95 ea. 
Plus many, many more. 

"HISPED" 
TAPE OPERATION 

2K Baud PLUS for the TRS-80' 
Save, verify and load programs up to 4 times faster than normal 
Save, verify and load array data up to 30 times faster than PRINT 
User variable hardcopy formatting (3 output routines work with 
most printers) 
"HISPED" is a machine language program (not a hardware add- 
on) 
2 copies plus a free basic test program supplied on high quality 
cassette - for level 2, 16K, 32K or 48K. 

MAKES STRINGY FLOPPIES REDUNDANT. 

$24.95 
Available only from Cisa and authorised agents. 

MICROPOLIS DRIVES 
FOR THE TRS-80 

For the enthusiast: 192K bytes per drive. 
SINGLE 77 TRACK $699.00 
A professional disk drive for the business user: 
TWIN 77 TRACK 385K $1499.00 
Both complete with heavy-duty case and Inbuilt 
power supply and free dospatch to TRSDOS. 
Requires cables -2 drive $30, 3 drive $40, 4 drive 
$50. 
MIX 'N MATCH with any 35 or 40 track drive. 
SHOP WHERE YOU CAN BE SURE OF SERVICE 
BACK-UP AND YOUR WARRANTIES HONOURED. 

SOFTWARE FROM RACET 
INFINITE BASIC $49.95 12 and DISK 
Add 30 BASIC commands plus full MATRIX MANIPULATION. 
Add 50 STRING functions, including high-speed sorts. 
BUSINESS BASIC (requires INFINITE BASIC) $29.95 
Another 20 functions including set printer parameters, 127 digit 
mathematical functions, binary array searches and hash code 
generator. 
COMPROC Command Processor for Disk $19.95 
Auto your system to any sequence of DOS, machine -language or 
BASIC routines. Includes screen -print, auto debounce and lower- 
case software driver. 
DSM Disk Sort and Merge Min 32K and Disk $75.00 
Sorts 85K diskette In less than 3 minutes. 
Sorts 190K diskette in less than 6 minutes. 
COPSYS for cassette systems $14.95 
Copy and verify virtually any machine -language program. 
GSF 32K and 32K DISK $34.95 
18 high-speed machine -language routines including high-speed 
In -memory sons. 
Sorts a 1,000 element string array in 6 seconds. 

PHONE OR CALL AND BROWSE. TRADE ENQUIRIES INVITED 
Trading Hours: 9am to 6pm Monday -Friday, 9am to 12.30pm Saturday. 

All the above fine products are available at or can be ordered from: 

SOFTWARE -80, Shop 11/198 Moggill Road, Taringa, Brisbane, OLD 

4000. Phone: (07) 371-6996. 
SOUTH COAST COMPUTING SERVICES, 90 Worrigee Street, Nowra, 
NSW. 2540, Phone: (044) 24967. 
THE BYTE SHOP, Colbee Court, Phillip, ACT, 2606. Phone: (062) 81-5011. 

H.S. ELECTRONICS, 104 Charles Street, Launceston, TAS, 7520. 

Phone: (003) 31-8942. 
WACB RADIO CENTRE, 129 Fitzgerald Street, Perth, WA. 

TANDY ELECTRONCS, Springers Arcade, Bowral, NSW, 2576. 
Phone: (048) 91-2092. 

CISA MICROCOMPUTING PTY. LTD. - 

159 KENT STREET, SYDNEY, NSW 2000. PHONE: (02) 241-1813. 
Orders under $100 add $2.00 p and p. Over $100 post free. For repairs and mods to systems - send by carrier - you pay, we pay return carriage. 
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Designing potcore inductors 
Potcores offer many advantages when you need to use an 
inductor in a circuit. This article details a simplified design 
method for two common potcore sizes based on a nomo- 
graph. " 

FERRITE POTCORES are widely used 
in the construction of small inductors 
and transformers. However very few 
amateurs know how to choose a core 
appropriate to their needs, or how to 
wind a coil of specific inductance. 

This article describes a simple 
method of designing coils for low 
frequency applications. The design of 
coils for high frequency applications, 
and of transformers, is beyond the scope 
of this article. Design details given 
apply only to the Philips 'P' series of 
pot cores and more particularly to the 
18 mm (P18/11)' and 26 mm (P26/16) 
diameter cores which are the most 
commonly available. 

Each core size is available in four 
different férrite materials (3H1, 3B7, 
3D3, 4C6) to cover the frequency range 
from audio to about 20 MHz. Addition- 
ally each material, in each size, is 
available with a number of permeabili- 
ties to cover different inductance, 
stability and Q factor requirements. 

There are two factors commonly used 
to classify ferrite cores. These are 
effective permeability (µe) and AL 
factor. 

The µe factor is primarily determined 
by the permeability of the material used 
and its cross sectional area, and second- 
ly by the air gap left between the centres 
of the two core halves. For example an 
18 mm 3B7 core without any air gap 
(type 0 4000) has a µe of 1750 and a 
tolerance on inductance of ±25%. The 
use of increasingly larger air gaps in the 
same core size and material lowers the 
µe but increases the stability and re- 
duces the tolerance on inductance. 

A second factor in common usage is 
AL. This factor gives, in nanohenries, 
the inductance of ONE turn on the core. 
The inductance of N turns on the core is 

L = N2 AL x 10-3 millihenries 
The selection of a core size, a core 

material, a permeability value, a wire 
size and the number of turns depends on 
all the following factors:- - inductance, stability of inductance - frequency range -Q factor - unbalanced dc coil current - level of ac coil current 

Choosing the correct core taking all 
these factors into account is a difficult 
task indeed. However a large number of 

in 
Cutaway view of a potcore showing the winding 
on the internal bobbin and the inductance adjustor 
in the centre. The ferrite 'pot' comes in two halves, 
held together with a clip. 

core types are eliminated by first select- 
ing in accordance with frequency range 
and stability. 

Frequency range 
Firstly select the core material from 
Table 1 in accordance with the desired 
frequency range. To choose between 
3H1 and 3B7 it is necessary to consider 
temperature stability. 

If the tuning capacitors associated 
with the coil have small or varying tem- 
perature coefficients, a 3B7 core should 
be used as they have the lowest tempe- 
rature coefficient in the range 0° - 70°C. 
Alternatively, if using polystrene ca- 
pacitors (temp. coeff. -150 ppm/°C) a 
3H1 core having an effective perme- 
ability (µe) around 150 will give 
excellent temperature compensation for 
the temperature coefficient of these 
capacitors. 

Inductance stability 
Since the inductance of a coil is 

TABLE 1 

FREQUENCY 
RANGE 

0.1 - 200 kHz 

200 kHz -2 MHz 

2 MHz - 20 MHz 

CORE 
TYPE 

3B7, 3H1 ' 

3D3 

4C6 

proportional to core permeability, the 
change of effective permeability (µe) 
with temperature determines the sta- 
bility of inductance. 

The percentage change of inductance 
with temperature is linearly propor- 
tional to µe and hence low µe cores 
should be used for greatest stability. 
Stability is therefore obtained at the ex- 
pense of inductance obtainable with a 
given core size. 

The temperature effect is not large 
enough to affect any but the most criti- 
cal of applications and the tolerance on 
inductance as stated in Tables 2 and 3 
will be obtained over the temperature 
range +15° to +35°C. 

Direct current 
A direct current in the winding will 
change the inductance value of the core 
and if large enough, could cause satura- 
tion. In general, large air gaps, and 
hence lower permeability (µe), cores 
should be used where large dc currents 
are flowing. 

Q factor 
The Q of a coil is influenced by different 
factors at different frequenceis. 

At frequencies below 10kHz it is 
almost completely determined by the dc 
resistance of the winding. The Q factor 
of any given coil increases linearly with 
frequency, and the larger the core, the 
larger the Q. The highest Q factors are 
obtainable by using gapless cores of 3H1 
or 3B7 material (providing that tole- 
rance and stability are acceptable) eg. 
04000 series (P18/11) and 08000 series 
(P26/16). 

Throughout the ultrasonic range core 
and winding losses affect Q, but Q factors 
of several hundred may still be obtained 
by optimum choice of wire and core, 
such that core and winding losses are 
equal. For further information, on 
optimum design, reference should be 
made to Philips Data Handbook - 
Components and Materials, Vol. 4. 

At higher ultrasonic and lower radio 
frequencies, additional factors of dielec- 
tric and skin -effect losses and parallel 
winding capacitance, all affect Q, 
making exact design difficult. Use of 
Litz wires, split section formers and 
small cores with low µe values will 
assist. 
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630 16.30 

TO USE 
THIS CHART MAY BE USED TO DESIGN INDUCTORS USING PHILIPS P18/11 OR 

2000 4000 2000 20,000 
P26/16 POTCORES. FOR P18/11 CORES 118mm DIA1 USE THE FIGURES ON THE 
LEFT OF THE SCALES, AND FOR P26/16 CORES 126mm OIA) USE THE FIGURES 
ON THE RIGHT. NOTE THAT ON SCALE E N VALUES ARE GIVEN IN BRACKETS 
WHEREAS AL FIGURES ARE UNBRACKETED. 

FOR EXAMPLE, ASSUME WE REQUIRE A 100mH INDUCTOR ON A P111/11 CORE 
HAVING AN AL OF 400. LAY A RULER BETWEEN 100mH ON THE LEFT OF 

3000 1000 10,000 SCALE B AND AN AL OF 400 ON THE LEFT OF SCALE E. THIS LINE, PRODUCED 
TO SCALE A, SHOWS US THAT WE NEED 500 TURNS. 

FROM THE TABLE SHOWING MAXIMUM TURNS ON A PIE/11 CORE WE FIND 
THAT ONLY 480 TURNS OF 0.16mm WIRE WILL FIT AND WE THEREFORE MUST 
USE THE NEXT SMALLEST GAUGE OF 0125mm. A LINE FROM 500 TURNS ON 

500 5000 THE LEFT OF SCALE A THROUGH 0.125mm ON THE LEFT OF SCALE C, WHEN 

400 4000 PRODUCED TO SCALED, SHOWS US THAT THE COIL WILL HAVE A RESISTANCE 

1000 2000 OF 24 OHMS. 

900 
300 3000 

800 200 - 2000 

700 

600 100 1000 

500 000 

900 50 - 500 

400 800 
40 400 -i 

700 
- 300 

20 -- 200 
300 600 -- 
- 500 
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- 300 

100 - 200 

90 
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60-- 

50 100 

90 

40 80 -.. 
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30 60 

50 
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A 
TURNS 

10 - 100 

5 - 50 

4 ---- 40 

3 ----- 30 

2 -20 

1 - 10 

0.5 _ 5 

0.4 4 

0.3 ---- 3 

0.2 2 

0.1 1 

0.05 0.5 

0.04 0.4 

0.03 0.3 

0.02 0.2 

B 
INDUCTANCE 

IN mH 

Reprints of this article on quality, 
heavy grade paper are available 
from the magazine for $2.50 each 
post paid. Make out your cheque or 
money order, to ETI/Modern Maga- 
zines and send your order to 
"Designing Potcore Inductors 
Reprint", Electronics Today In- 
ternational, 15 Boundary St, 
Rushcutters Bay NSW 2011. 
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WIRE SIZE MAXIMUM TURNS P18/11 

MITI 88S SINGLE DOUBLE 
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TRIPLE 
FORMER 
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I 
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0.63 22 33 30 I 27 
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020 32 315 278 255 
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0.10 38 1169 1089 1002 

0.08 (40 1945 1811 1666 

WIRE SIZE MAXIMUM TURNS P26/16 

mm Et&S 
SINGLE 
FORMER 

DOUBLE 
FORMER 

TRIPLE 
FORMER 

0.80 20 46 43 41 

0.63 22 73 68 65 

0.50 24 114 107 101 

0.40 26 180 169 161 

0.315 28 282 286 251 

0.25 30 441 415 395 

020 32 671 630 597 

0.16 34 1075 1012 958 

0.125 36 1686 1585 1501 

0.10 38 2625 2468 2338 
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Table 2 P18/11 Potcores 

A. PRE -ADJUSTED PAIRS WITH STANDARD fte VALUES 

catalogue number grade effective number tolerance on adjustor type adjustor colour 
4322.022 ... of permeability of turns inductance 4322.021.... 

ferroxcube (µe) for 1 mH % 
ac 

28030 387 33 98.2 ±1 30780 green 
28040 3B7 47 82.3 ±1 30800 red 
28050 3B7 68 68.4 ±1 30980 white 
28060 3B7 100 56.4 ±1.5 30980 white 
28070 3B7 150 46.1 ±2 30810 brown 
28080 3B7 220 38.1 ±3 30810 brown 
28090 3B7 330 31.0 ±3 31090 grey 
28230 3H1 33 98.2 ±1 30780 green 
28240 3H1 47 82.3 ±1 30800 red 
28250 3H1 68 68.4 ±1 30980 white 
28260 3H1 100 56.4 ±1.5 30980 white 
28270 3H1 150 46.1 ±2 30810 brown 
28280 3H1 220 38.1 ±3 30810 brown 
28290 3H1 330 31.0 ±3 31090 grey 
28430 3D3 33 98.2 ±1 30780 green 
28440 3D3 47 82.3 ±1 30800 red 
28450 303 68 68.4 ±1 30980 white 
28810 4C6 15 146 ±1 30780 green 
28830 4C6 33 98.2 ±1 30790 yellow 
08000 3B7 1910.0 12.9 5 - - 
08200 3H1 1910.0 12.9 ±25 - - 
08400 3D3 730.0 20.8 ±25 - - 

N=aJLILin10-3FI) 

B. PRE -ADJUSTED PAIRS WITH STANDARD AL FACTORS 

catalogue number 
4322.022... 

grade 
of 

ferroxcube 

AL 
factor 

corres- 
ponding 

µe 
value 

tolerance on 
inductance 

adjustor type 
4322.021.... 

adjustor colour 

29030 3B7 63 20 ±1 30780 green 
29040 3B6 100 31.8 ±1 30780 greeñ 
29050 3B7 160 51 ±1 30800 red 
29060 387 250 79.5 ±1 30980 white 
29070 3B7 315 100.2 ±1.5 30980 white 
29080 3B7 400 127 ±2 30810 brown 
29100 367 630 200 ±3 30810 brown 
29110 3B7 100) 318 ±3 31090 grey 
29120 3B7 1600 510 ±3 31090 grey 
29230 3H1 63 20 ±1 30780 green 
29240 3H1 100 31.8 ±1 30780 green 
29280 3H1 160 51 ±1 30800 red 
29260 3H1 250 79.5 ±1 . 30980 white 
29270 3H1 315 100.2 ±1.5 30980 white 
29280 3W 400 127 ±2 30810 brown 
29300 3H1 630 200 ±3 30810 brown 
29310 3H.1 1000 318 ±3 31090 grey 
29320 3H1 1600 510 ±3 31090 grey 
29430 3D3 63 20 ±1 30780 green 
29440 3D3 100 31.8 ±1 30780 green 
29450 3D3 160 51 +1 30800 red 
29460 3D3 250 79.5 ±1 30980 white 
29830 4C6 63 20 ±1 30780 green 
29840 4C6 100 31.8 ±1 30790 yellow 

C. COILFORMERS 
catalogue number of 

, number sections 

4322.021.30330 1 

4322.021.30340 2 
4322.021:30350 3 
4322.021.30130 1 with pins 
4302.021.20030 1 with pins 

7b - December 1980 ETI 

L=N2AL110-9H) 

D. MOUNTING PARTS 

catalogue description 
number 

4322.021.30550 container 
4322.021.30660 spring 
4322.021.30470 tag plate 
4322.021.30710 nut 
4322.021.30720 bush 
4302.021.20020 clip 

Inductance 
The tolerance given on inductance, in 
Tables 2 and 3 is obtained when using 
the specified core, and a wire size that 
will completely fill the: former close 
layer wound. Due to slight changes in 
wire diameter and different methods of 
winding, the exact number of turns 
accommodated may vary by ±10%. 

1 



Table 3 P26/16 Potcores 

A. PRE -ADJUSTED PAIRS WITH STANDARD Pe VALUES 

catalogue number 
4322.022.... 

grade 
of 

ferroxcube 

effective 
permeability 

(lie) 

number 
of turns 

cc 

tolerance on 
inductance 

adjustor type number 
4322,021 ... 

adjustor colour 
. 

24030 387 33 120 ±1 30760 green 

24040 387 47 100.5 ± 1 30770 red 

24050 387 68 83.6 ± 1 30960 yellow 
24060 387 100 68.9 ±1.5 30970 white 
24070 387 150 56.3 ±2 30730 brown 
24080 387 220 46.5 ±3 31080 grey 

24230 3H1 33 120 ±1 30760 green 

24240 3H1 100.5 100.5 ±1 30770 red 

24250 3H1 68 83.6 ±1 30960 yellow 
24260 3H1 100 68.9 ±1.5 30970 white 
24270 3H1 150 56.3 ±2 30730 brown 
24280 3H1 220 46.5 -±3 31080 grey 
24430 3D3 33 120 ±1 30760 green 

24440 3D3 47 100.5 ±1 30770 red 

24450 3D3 68 83.6 ±3 30960 yellow 
24810 4C6 15 178 ±1 30760 green 

24820 4C6 22 147 ±1 30770 red 

24830 4C6 33 120 ±1 30970 white 

04000 3B7 1750 16.5 ±25 - - 
04200 3H1 1750 16.5 ±25 
04000 3D3 705 25.9 ±25 

N=«JL(Lin 10-3H) 

B. PRE -ADJUSTED PAIRS WITH STANDARD AL FACTORS 

catalogue number 
4322.022.... 

grade 
of 

ferroxcube 

AL factor corres- 
ponding 

Ile 

value 

tolerance on 
inductance 

cc 

adjustor type 
4322.021... 

' adjustor colour 

25030 3B7 63 30 ±1 30760 green 
25040 387 100 47.5 ±1 30770 red 
25050 3B7 160 76 ±1 30960 yellow 
25050 3B7 250 119 ±1.5 30970 white 
25070 3B7 315 149 ±2 30730 brown 
25080 3B7 400 190 ±2 31080 grey 
25100 3B7 630 298 ±3 31080 grey ' 

25230 3H1 63 30 ±1 30760 green 

25240 3H1 100 47.5. ±1 30770 red 

25250 3H1 160 76 ±1 30960 yellow 
25260 3H1 250 119 ±1.5 30970 white 
25270 3H1 315 149 ±2 30730 brown 
25280 3H1 400 190 ±2 31080 grey 
25300 3H1 630 298 ±3 31080 grey 
25420 3D3 40 19.0 ±1 30760 green 

25430 3D3 63 30 ±1 30760 green 

25440 3D3 100 47.5 ±1 30770 red 

25450 3D3 160 76 ±1 30960 yellow 
25810 4C6 25 11.9 ±1 30760 green 
25820 4C6 40 19.0 ±1 30770 red 
25830 4C6 63 30 ±1 30970 white 

Hence it is safer, when winding experi- 
mental coils, to only try and fit 90% of 
the turns indicated in the maximum 
number of turns tables. 

If the former is only partly filled, 
errors up to 4% may occur with the 
lower ge cores. However the use of an 
adjustor will allow a +10% adjustment 
range which is generally sufficient to 
cope with tolerances found in practical 
circuits. 

When optimum stability is required 
the type of adjustor that matches a 
certain core should be used. If it is 
desired to widen the adjustable range, 

C. COIL FORMERS 
catalogue number of 
number sections 

4322.02130270 1 

4322.021.30280 2 
4322.021.30290 3 
4322.021.30090 1 with pins 
4302.021.20010 1 with pins 

at the possible expense of stability, an 
adjustor indicated for a potcore with a 
high ge value may be used with a pot - 
core of low µe value. 

. C. MOUNTING PARTS 
catalogue description 
number 

4322.021.30530 container 
4322.021.30640 spring 
4322.021.30450 tag plate 
4322.021.30710 nut 
4322.021.30720 bush 
4302.021.20000 clip 

Design data for this article has been derived from the 
Philips publication "Ferroxcube Potcores", 1972. 
Nomograph copyright - Electronics Today International. 
This article was originally published in the October 1974 
issue of ETI, Australian edition. 
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NATIONAL- FAIRCHILD- PHILIPS - INTEL- RCA - RAYTHEON - SYNTECH -TEXAS - MOTOROLA - 
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MUR ids 
289 LATROBE ST. MELBOURNE. 3000 

PHONE (03) 602-3282, 602-3836. TELEX AA37758 LSTRON. 

YES! WE ACCEPT BANKCARD. All 
prices valid month of issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

ADDITIONAL FREIGHT REQUIRED 
FOR HEAVY ITEMS. 

OUR LOWEST PRICES EVER! RUSH FOR THESE FULL SPEC. 
PRIME I.C's WHILE STOCKS LAST 

2716. 450ns Single 5v Supply $11.95 ea. 
2716. 200ns Single 5v Supply $19.50 ea. 
2114. 450ns $2.95 ea. 
2114. 300ns $3.90 ea. 
2708. 450ns $6.40 ea. 
4116. 200ns $4.90 ea. 

Z80 C.P.0 $10.81 ea. 
Z80A C.P.U. $11.14 ea. 
Z80 C.T.0 $11.44 ea. 
Z80 P.1.0. $6.65 ea. 
Z80A P.1.0. ' $8.57 ea. 
Z80 SIO/O $38.67 ea. 
Z80A SIO/0 $49.90 ea. 
Z80 SIO/1 $38.67 ea. 
Z80A 510/1 $49.90 ea. 
Z80 SIO/2 $38.67 ea. 
Z80A SIO/2 $49.90 ea. 
Z80 SI0/9 $38.67 ea. 
Z80A SI0/9 $49.90 ea. 

2732 $66.00 ea. 
MB 8414 (2114 CMOS 250ns) $21.00 ea. 
65 x 08 1k x 1 CMOS $9.00 ea. 

FLOPPY DISC CONTROLLERS 
FD 1771 $37.00 ea. 
FD 1791 $62.00 ea. 
FD 1793 $62.00 ea. 
8 BIT MPU's 
6802 $11.80 ea. 
6808 r $10.50 ea. 
6809 $46.77 ea. 
6821 $5.10 ea. 
6840 $7.84 ea. 
6845 $38.94 ea. 
6847 $28.00 ea. 
6850 $4.40 ea. 
6852 $5.50 ea. 
RISTON 3000 COATED FIBREGLASS BOARD 
SINGLE SIDED 
6" x 3" $1.60 ea. 
6" x 6" $2.30 ea. 
9" x 6" $3.35 ea. 
12" x 12" $7.95 ea. 
DOUBLE SIDED 
6" x 3" $2.30 ea. 
6" x 6" $3.30 ea. 
9"x6" $4.10 ea. 
12" x 12" $9.45 ea. 
Full range of chemicals available. 

ALL PRICES PLUS 15 PERCENT SALES TAX APPLICABLE. 

cok 
JUST WRAP' 
30 AWG win 
Dehy cNln or 
point-to-point 

.025" *gueto loen 
Built -M cut off 
Include. 50 ft. Mes 

NO w.ppinS or slitting required - 
Pan wrap 

JW 1 11 Blue 

íiv i -w While $19.30 
JwaY Yellow each 
JW 1-R Red 

JUST UIRAP- Replacement Wire 
.n er. Cm. 
RJW-8 Blue 50 ft. roll 
RJW W White 50 tt. roll 
11,1W -Y Yellow 50 I,. roll 
RJW-R Red 50 ft. roll 

$4.42 
each 

JUST U!RAP- Unwrap Tool $3.81 

1.11.11 
JU51f WRA.W. Kit ww:ir blue, wnn.,red, 

eelJUST 

WRAP Tool Unwr.ppind Tool 

JWK-6 $32.15 

NE1N_ 

1CONTINUITY Tam l LOGIC 111011 

HOBB, 
ODUFOR 

ELECTRON 

v. 

SLOTMlClllwl 

For all the details on Hobby-Bloz call or 
write for your tree catalogue. 

NEW! 

#2 SOAR 
ME-501A 
From 
$69.00 

Pricés plus 15 percent 
sales tax. 

ME -501B 
Same as ME -501A 
plus continuity 
checker. 

V-151 15 MHz Single Trace 
V-152 15 MHz Dual Trace 
V-301 30 MHz Single Trace 
V-302 30 MHz Dual Trace 
V-55013 50 MHz Dual Trace, 

Dual Time Base 

Call For 
Special Intro 
Price Offer 

SPECIAL PRICES 
ON PROJECT BOXES 
UB1 $1.69 plus 25c tax 
150 x 90 x 50mm 

UB2 $2.56 plus 38c tax 
186 x 113 x 60mm 

UB3 $1.35 plus 21c tax 
130 x 68 x 41mm 

UB5 81c plus 12c tax 
83x54x28mm 
Plus 15 percent tax. 

HITACHI 

2.1. 
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" 
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AUSTRALIAN MADE 
WELLER SP25D MARKSMAN 
Mains voltage constant heat 25 watt with 
5/32 tip (lightweight 185 grams). 
Made in Australia Weller gives you 
better value in soldering irons than 
most imported irons. Fully 
guaranteed. $9,75 ea. 

TAX EXEMPT 

SPECIAL FOR THIS MONTH AT ONLY $54.50 ea. 
WELLER WTCPN SERIES TAX EXEMPT 

LOW VOLTAGE, TEMPERATURE CONTROLLED SOLDERING STATION 
A transformer powered soldering station, complete with a low voltage, temperature controlled soldering pencil. 
The special Weller "closed loop" method of controlling maximum tip temperature is employed, thereby 
protecting temperature sensitive components while the grounded tip protects voltage and current sensitive 
components. The soldering pencil features a stainless steel heater construction a non -burning silicon rubber 
cord and a large selection of iron plated tips in sizes from .8 mm diameter to 6 mm diameter with a choice of tip 
temperature of 600°F/315°C, 700°F/370°C and 800°F/430°C. 
A redesigned transformer case features an impact -resistant noryl for durability and protection against 
accidental damage, a quick connect/disconnect plug for the soldering iron, extra large wiping sponge, tip tray 
to store extra tips, plus an improved off -on switch with a long -life neon indicator light, a non -heat sinking 
soldering pencil holder and s 2 m flexible 3 -wire power cord. 
The soldering iron is normally provided with a PTA7-1.6 mm screwdriver 700°F/370°C tip. 

SPECIFICATIONS 
Power Unit Power input 240 Volts 50 Hz 60 Watts lnt Transformer Output Voltage - 24 Volts (Full Load) 

Power Unit Size - 113mm x 187.3mm x 92mm 2 Metres, 3 Wire Power Cord. 
Soldering Pencil Soldering Pencil Wattage - 48 Watts Tip Voltage °To Ground .01 Volts P -P Pencil 
Weight - 50 gram (W/O Cord) Recovery Time (From 100°F Drop) W/PTA7 Tip = 11 Sec. 

e 
S2010 PVC weatherproof re-entrant 
horn/speaker. Very attractive "off white" 
colour. 8 ohm 5 Watt RMS. Ideal P.A. use. 
Individually boxed. 

SPECIAL PRICE $5.95 ea. 
exempt 
$6.84 inc. tax 

Ellistronics are direct distributors for Weller, Hitachi 
and Trio. For quantity discounts etc. ask for Trade 
Division. 

Prices plus 
15 percent sales tax. 

TOP 
QUALITY 
LOW COST 

TRANSFORMERS 
R-2150-2851 
Primary: 240V AC. 
Secondary Voltage: 12.6 volts CT. 
Secondary Current: 150mA. 
Termination: Flying leads. 

52.50 ea. 10 up $2.10 ea. 
R-2155 
Primary: 240V AC. 
Tapped Secondary Voltages: 6.3, 7.5, 8.5, 

9.5, 12.6, 15. 

Secondary Current: 1 amp. 
Termination: Solder lugs on transformer. 
53.90 ea. 10 up 53.51 ea. 

R-6672 
Primary: 240V AC. 
Tapped Secondary Voltages: 15, 17.5, 20, 

24, 27.5. 30. 
Secondary Current: 1 amp. 
Termination: Solder lugs. 

56.19 ea. 10 up $4.95 ea. 

S2000 8" (200mm) wide range general purpose. 
Includes transformer, mounting holes for P.A. and 
background use. Very smooth over-all response 45 : 
Hz -12 KHz. Fitted to a 1.9 cubic ft vented enclosure 
they sound unbelievable. 
I Ohm 8 Watt RMS 5.6 oz magnet. 
56.00 TRADE, 56.95 Inc. tax 

EXTRA SPECIAL 
2N 3055 TRANSISTORS 

FULL SPEC. MOTOROLA 
55c ea. plus 15c tax 

MJ 2955 TRANSISTORS 
65c ea. plus 18c tax 

TEXAS INSTRUMENTS 
CALCULATORS 

r 
' 1111111111 

u 

MI MI 
o 

r 
_an 

Ti 25 $19.04 
Ti 30 SP $22.85 
Ti 50 $38.09 
Ti 55' $54.09 
Ti 58C $141.50 
Ti 59 $295.00 
PC -100C $215.00 
(Printer/Plotter for Ti 58C and Ti 
59) 

Speak and Spell $77.78 
Dataman $24.26 
Little Professor $17.62 
AC9131 AC Adaptor/Charger for 
Ti 58C/59 $7.06 

Calculators plus 15 percent sales tax if 
applicable. Full range of calculators and 
accessories in stock. 

DIRECT IMPORT PANEL 
METERS 

AT LOW, LOW PRICES 

GLOM 

- ,,,,, \ ,/ L 
/ 

C o 
MILLIAMPERES 

.I 

mu -65 1 MA - 120 ohms 
100uA - 1400 ohms 

Dimensions: Overall - 100mm(W) x 
82mm(H) 

Scale - 100mm(W) x 50mm(H) 
Mounting: Hole required - 63mm 

Bolts centres - 8Omm(W) x 64mm(H) 
Nuts and washers provided 

$10.18 ea. plus $1.52 tax 
_ MU -45 

( 

I , O-50UA-1400 ohms 
" O-5ADC-3 Shunt 

O-1 MA -120 ohms 

0-30VDC-100 ohms 
$6.45 ea. 
plus 97c tax 
MU -45 VU 
METER 
VU (0dB equals 1mW 
Into 600ohms) - 1.000ohm 

$7.35 ea. 
plus $1.11 tax 

MU -45 DIMENSIONS 
Overall - 58mm(W) x 52mm(H) 
Scale - 58mm(W) x 31mm( ) 
Hole required -44mm 
Bolt centres - 38mm(W) x 38mm(H) 
Nuts and washers provided 
10 or more less 10 percent 
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Ideas for 
Experimenters 
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t3 

16 

40178 
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C1 

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. 

LED chaser 
This simple circuit for a LED chaser 
comes from M. Spokes of Glen Iris, 
Vic. The circuit uses a 555 oscillator 
driving a 4017B counter. RV1 is used to 
vary the rate of the chaser by varying 
the oscillation frequency of the 555. The 

13 

9 11 

C C lC ! 3E 3C' 
LED10 

output of the 4017 drives ten LEDs, but 
with a suitable interface it could be used 
with light bulbs. 

Additional components 
.-SW3a------- Mods to the ETI-152 Capacitance Meter 
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100R 
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1k 
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10k 

R9 
1005 

R10 
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R11 
10M 

R12 
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TSTVRO 2% 

OV 
LED1 

v IRZR SW3b 

OFF 
o 

ON 
SW1 

R13 
1k5 

RV2 
500R 

9V BATT 
OR PLUG 

_J PACK 

This project appeared in the February 
1980 issue and was part of a short series 
of look -alike test instruments. Several 
readers pointed out that the unit did not 
work properly in the 11.4/x10 mode (i.e: 
10µ full scale) as the integration time 
was not long enough. This problem is 
cured by a simple modification. 

Firstly, SW3 should be changed to a 
double -pole, single -throw (DPST) type. 
Secondly, change R1 to 1M2, as shown 
in the new circuit diagram here. Add a 
100 ohm resistor, switched across R7 by 
the other pole of SW3, as shown in the 
circuit diagram. 

That should correct the problem. 

Apart from that, some constructors 
found that RV2 (zero set control) was 
very close to one end of its range and 
difficult to adjust. This is probably 
brought about by LED1 having a fairly 
high voltage drop. To cure the problem, 
reduce R13 to 820 or 680 ohms. 
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DICK SMITH Elctrºni. 

PURCHASED AT BELOW COST: sama 
DOLBYTM DECK 

S 

it 

i, 

II 56.00 
BELOW COST 

FREIGHT 
ANYWHERE IN 

AUSTRALIA! 

,- , -`. .. ó 

FANTASTIC 
VALUE! 

NOW AVAILABLE FROM 

Cat. A-3600 

DICK SMITH 
Fantastic but true. We have purchased large stocks of the famous SANYO brand RD.5008 Stereo Cassette 
deck - below manufacturer's cost! This means that we can pass genuine savings on a quality cassette deck on 
to you. The manufacturer's loss is your gain - YOU REAP THE BENEFIT!!! 
Be early-Stocks limited. Whilst we have purchased a large quantity, we expect demand to be brisk. Soil 
you want to purchase one of these decks we suggest that you call in without delay. If, for some reason you 
cannot call in immediately please, please 'phone your nearest store to check the stock situation. We hate to 
tell customers that we have sold out after they have made a long journey only to be disappointed .. 

While you're ín one of our stores 
Have a look around. Play with the fascinating 'gizmos' that we sell Not only do we sell cassette decks but 
many interesting items including hi-fi equipment & accessories, CB & Amateur radio equipment, home 
computers & peripherals, home & car alarms, car accessories & hi-ll, computer games, antennas, 
components etc etc. In fact, we have almost everything for the electronic enthusiast - from kits to computers! 

YOU REAP THE BENEFIT: e - 

Similar decks sold 
for over $200 
two years 
ago!!! 
($ they didn't have LED level 
displays!!!) 

Check these 
features: 
t Special'Sobd Stati LED VU meters in placeof 

the old style mechanical meters. Gives ra d 
eosy^toread level indication for easy recorg 
level adjustments 

Dolby noise reduction to suppress annoying 
tape hiss, Improves signal to noise ratio by up 
to 10dBt 

DC motor. Thu ensures extra tape transpon 
stabdtty reducing wow & Butter to les than01% 

RMS' 

Permalloy record/playback head This means 
wider frequency response, lower distortion & 
longer head life 

Full auto stop This saves wear & tear on the 
deck & reduces 'stretch' in your valuable taped 

CrOi /Normal selector switch. 

Modem hont.loading design Thu allows you 
to stack your hi-fi as well as reduce the 
bkesiood of dust entering the the mechanism. 

Oil -damped cassette door Thus causes the lid 
to open & close silently without 'slamminá 

Other features: Separate nght/leh level control 
plus 3 digit re-seaable tape counter. 

last!VVl le st 
Easy 

terms available to 
approved applicants 

- SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 
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Ideas for Experimenters 
'Endless' LED chaser 
This unusual LED or lamp chaser 
employs a 'chain' of inverter stages con- 
nected in a ring. The portion of the 
circuit inside the dotted box is repeated 
as many times as you wish, the collector 
of the transistor in each stage going to 
the input capacitor of the following 
stage and so on. Finally, the circuit 
arrives at SW1 and SW2 and the stage 
involving IC lb, Q2 etc. 

According to Greg Than= of Burra 
North, S.A., who submitted it, the 
whole thing works like this: after apply- 
ing power, close SW2 until all the LEDs 
go out. Then, open SW2 and momentarily 
close SW1 (a pushbutton could be used 
here). This starts the chaser as the collec- 
tor of the transistor connected to C2 will 
be at supply potential, Q2 will turn on 
and LED2 will light when you close SW1. 
However, C2 will charge via the LED and 
dropping resistor of the preceding stage 
until the input to IC1b goes below its 
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KO 

100k 
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THIS CIRCUIT 
REPEATED 
SEVERAL 
TIMES 

Icl. R2 
47k 
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LED1 

R3 
470R 

01 
BC108 

+Vcc15V-15VI 

SW1 

IC1 IS CD4010 

lower threshold. When it does, the out- 
put of IC lb will go low and Q2 will turn 
off. Then, Cl will charge via R6 and 
LED2, but the initial pulse will turn Q1 
on via ICla and LED1 will light. When 
Cl charges such that the input of ICla 
goes below its lower threshold, Ql will 
turn off, 'triggering the next inverter 
stage in the chain and so on, right 

Transistors mimic SCR 
This circuit, from J. da Silva of 
Croydon, NSW, simulates an SCR. 
The 'sensitivity' trimpot is useful to set 
the triggering voltage and prevents the 
circuit sefl-triggering from the leakage 
current of the transistors. 

By reversing the polarity of the tran- 
sistors the circuit becomes a PUT 

Rr:tititi i:ti :<vvvww w ........., r ..............................r..........,v.... r.,:vri i:r ww x v.v .v............... 

A "no -hands" organ 
This simple organ is really an electronic 
music box. An idea from Shane Waye 
of Victor Harbour, SA, the circuit 
steps through a number of preset notes 
(up to 10) to play a simple tune - music 
box fashion. 

A 555, used as a low frequency oscilla- 
tor, clocks the 4017 -a decade divider 
with 10 decoded outputs. The outputs of 
the 4017 drive trimpots connected to 
a second 555 arranged as an audio 
oscillator. Each trimpot sets the fre- 
quency or pitch of the audio oscillator. 
As each output of the 4017 goes high in 
turn, the audio oscillator changes pitch - and you can play a tune. The output 

RATE 

i 

14 

13 
4017 

around the chain. The input R -C for 
each stage (C1, Rl etc) determines the 
'on' time. The diodes (D1 -D2, etc) dis- 
charge C1 -C2 etc when the preceding 
stage transistor turns on. 

By using high dissipation transistors 
and 12 V lamps instead of LEDs, the 
circuit is suitable for such applications 
as Christmas tree light displays, etc. 

(programmable unijunction transistor) 
and by replacing the lower transistor 
with a phototransistor the circuit can be 
light activated. Any complementary 
silicon transistor pairs are suitable for 
this circuit. (Ed. Note: whilst we are 
aware that this circuit is not really new 
or original, it is not one that is widely 
known amongst hobbyists). 

.v...... y,: ; s »:<::.;..,........ w....,. 

of the audio oscillator is fed to a comple- 
mentary pair of transistors which drive 
a speaker for the audio output. 

To preset the trimpots, disable the 

+ T 22111. 

04 
o 

555 clock and jumper the end of each 
trimpot connected to the 4017 to the 
positive supply in turn, then adjust for 
the required note. 

ETI December 1980 - 83 



INTRODUCING 
THE 549.00 DISC DRIVE! 

ONLY FROM COMPUTER IMPORTS PTY. LTD. 

1. Genuine Tandy Expansion Interface with 32K Fitted and Tested 
2. One Only MP1 851 40 Track Disc Drive 

(up to 200K capacity DD. Sms track -to -track) 

RETAIL 
LIST 

PRICE 

$919 
$406 

3. Dick Smith X3234 Regulated Power Supply $60 
(will run 2 drives) 

OUR 
PACKAGE 

PRICE* 

$919 
$49 
$60 

4. Four Drive Cable to Expansion Interface $69.95 $69.95 
(add another 3 drives) 

5. Newdos 40 Operating System by Apparat $110 $110 
(all the extras) 

6. TRS 80 Disk and Other Mysteries by H.C. Pennington $30 $30 
(best seller in US.) 

$1594.95 $1237.95 

Tax Paid Tax Paid 
90 DAY WARRANTY 
OFFER EXPIRES JANUARY 6TH 1981 AND MAY NEVER BE REPEATED! 
FINANCE ARRANGED FOR APPROVED CUSTOMERS THROUGH CAGA FINANCE, NOARLUNGA CENTRE. 
BANKCARD WELCOME. 
OBVIOUSLY WE WILL BE RUSHED OFF OUR FEET WITH THIS ONE SO RUSH OFF YOUR ORDER TODAY! 

COMPUTER IMPORTS PTY. LTD. 
P.O. BOX 7, PORT ADELAIDE, S.A., 5015 PHONE (08) 26 88065 

PETER HARTLEY SOFTWARE 
Box 132, P.O. EASTWOOD, SOUTH AUSTRALIA 5063 

SUPER SNAKE : 

The ever popular Snake has been made 
even harder, faster and a greater 
challenge than before. 

A real-time graphics -oriented game, 
Super Snake offers an everlasting 
challenge to every Level II user. With 
two levels of difficulty and contin- 
uously increasing speeds, you'll always 
have fun, but you'll never relax, 
playing with Super Snake. 

Can you beat the current record score 
of 4775? 

It's possible, but you'll need a lot of 
practice!!! 

Requires 16K, Level II. 

$9.50 incl. p&p 

w assizsamemzimimus 
TOUCHTYPE MK. II 

Australia's most successful computer - 
based typing course has been further uuuuuuuuuuuuuuu refined and improved. Now consisting 
of four separate programs, Touchtype 

DALEK CHASE : 

A real-time interactive game offering 
hours of fun and excitement to both 
young and old alike. 

With automatic adjustment to levels 
of play, you'll never tire of this 
enthralling challenge. The better you 
play, the harder each subsequent game 
becomes. Play badly enough and Dalek 
Chase will refuse to play any more. 

Are your reflexes fast enough to save 
Dr. Who from the pursuing Daleks? 

CLOAD Dalek Chase, and find out 
for yourself. 

Requires 16K, Level II. 

$9.50. incl. p&p 

can teach anyone to type. 
Touchtype explains correct keyboard 
usage. in a carefully integrated series of 
22 lessons. Practice exercises are set, 
and marked on the screen while you 
watch. These exercises not only re- 
inforce the particular skills taught in 
the associated lesson, but also intro- 
duce a structured revision of earlier 
parts of the course. 
Speed and accuracy tests are used to 
give a realistic assessment of the 
student's progress, and the computer 
will advance a student only on the 
successful completion of the current 
learning module. 
Requires 16K Level II. 

$19.95 incl. p&p 
**Purchasers of the original Touchtype 
can upgrade to the new version by 
sending us their original cassette and 
only $5.00. 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. If you are looking for a par- 
ticular component or project - check 
with our advertisers if it is not men- 
tioned 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 page immediately before the 
DREGS page (inside the back cover). 

This month's bag of projects are a 
little unusual and some special com- 
ponents are required. However, we have 
gone to some trouble to ensure that 
these components will be available by 
the time the magazine goes on sale. In 
fact, we understand they're ready as 
this is written, a few weeks before pub- 
lication. Nevertheless, we've got our 
fingers crossed .. . 

The pH meter 
The electronics for this project employ 
the Intersil ICL7106 and LAD204 
31/2- digit liquid crystal display. The 
ICL7106 is distributed in Australia by 
R & D Electronics. They have a 'kit', 
known as the RIK6017, containing the 
7106 and an LAD204 31/2 -digit LCD dis- 
play which they advise will be available 
to readers for the special price of $28.80 
plus 15% sales tax. (Normal price is 

$35.90 plus tax). This totals $33.12, 
about 25% below normal price. Readers 
ordering by mail should include $2.50 
post and handling costs. R & D Elec- 
tronics are located at: 

Q 

Collet knobs will fit where conventional grub - 
screw knobs will not. They are secured to a control 
shaft by a split sleeve and nut arrangement. These 
collett knobs, distributed here by Associated Con - 

Sydney: 133 Alexander St 
CROWS NEST 2065. 
Ph: (02)439-5488 
Melbourne: 257 Burwood Highway 
BURWOOD 3125. Ph: (03)288-3232 

Alternatively, many kit and com- 
ponent suppliers stock the Intersil 
Digital Panel Meter Evaluation Kit 
employing these ICs. It is known as the 
ICL7106EV kit and sells at prices 
varying between about $35 and $45. 

If your usual kit or component 
supplier is not stocking the Ionode pH 
probes as mentioned in the article 
(pages 24, 25), they may be obtained 
from Starcross Scientific, P.O. Box 151 
Frenchs Forest, NSW 2086. Available 
mail order, the G101NFE general pur- 
pose pH probes are supplied with a 
plastic protector cap, a wetting cap for 
storage and a comprehensive booklet 
plus two 200 ml containers of buffer 
solution, one of pH 6.88, the other pH 
4.00. The probe itself is a "non -flow" 
sealed type and has a BNC plug fitted. It 
will have quite a long life without 
needing replenishment of the internal 
electrolyte. Total cost for the package is 
$45.70, which includes sales tax and 
delivery. If you need any accessories, 
such as 100 ml plastic beakers, wash 
bottles etc., Starcross Scientific can 
assist. They also have special spear 
point electrodes for soil analysis. 

At the time of going to press, two 
firms indicated they would be supplying 
complete kits for this project: All Elec- 
tronic Components of 118 Lonsdale St, 
Melbourne and Electronic Agencies of 
115 Parramatta Rd, Concord NSW. 

r 
trols Pty Ltd, headquartered at 55 Falrford Rd, 
Padstow NSW. They are available in a wide range 
of colours and sizes and can be fitted with a 
variety of skirts: pointers, numbered, flange types. 

Most components suppliers will be 
stocking pc boards and Scotchcal panels 
for this project: Radio Despatch Service, 
D.R. Electronics and Electronic 
Agencies in Sydney; Rod Irving Elec- 
tronics, Ellistronics and All Electronic 
Components in Melbourne. Possibly 
Dick Smith stores also. The Ionode pH 
probes will be available we understand 
from Radio Despatch Service, Elec- 
tronic Agencies and D.R. Electronics in 
Sydney. 

The collet knobs we used on our pro- 
totype are distributed by Associated 
Controls Pty Ltd of 55 Fairford Rd 
Padstow NSW, and 214-224 Wellington 
Rd, Mulgrave Vic. 

ETI-1500 metal detector 
This project requires a prewound and 
aligned search head. This is made by 
Altek Instruments of the UK and All 
Electronic Components of Melbourne 
are acting as their agents in Australia. 
In addition, AEC will be supplying the 
handles and case we used to construct 
our prototype. All these special items 
are available to other suppliers at 
wholesale rates from All Electronic 
Components, as well as complete kits. 

At the time of going to press we un- 
derstand that, apart from All Electronic 
Components, Electronic Agencies in 
Sydney will be carrying complete kits. 
for this project. Printed circuit boards, 
Scotchcal panels etc should be available 
through most suppliers we have men- 
tioned previously. 

Series 3000 compact stereo 
Last month's feature project is being 
stocked as a complete kit by All Elec- 
tronic Components, Rod Irving 
Electronics and Tasman Electronics in 
Melbourne and Radio Despatch Service 
in Sydney (surprise, surprise!). 

ETI-475 AM tuner 
Featured in our September issue, this 
tuner is being stocked as a complete kit 
by All Electronic Components in Mel- 
bourne and Radio Despatch Service in 
Sydney. If you've gathered all the bits 
together for yourself, chances are you're 
still seeking potcores, right? Well, both 
these firms can supply potcores for this 
tuner. 

Project price estimates 
This information is published as a guide 
and a variety of factors may affect the 
actual price of a project, whether ob- 
tained as separate components, or as a 
kit. 
ETI-572 pH Meter $80 - $90 

(inc. pH probe) 
ETI-1500 Metal Detector $200 
ETI-597 Emergency 
Lighting Unit $18 - 24 

(less batteries) 
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fl1ERSI EOI11PUTEFS 
PTY. LTD. 

Suite 3, 454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-6150. 

FINDEX - The Real Computer 
THE WORLD'S FIRST PORTABLE MICROCOMPUTER 
Battery or mains operated 
RAM 48K to 2 megabytes, bubble memory to 2MB, gas plasma 
display, optional audio, printer, mass storage mini floppys to 
800K bytes, hard disk to 195 megabytes, acoustic coupler, 
S-100 bus, battery optional, CPU with real time clock. For 
dynamic businessmen on the move. Ideal for real estate 
agents, insurance brokers and accountants. 

SUPEBRAINTM 
SERIES 

BUSINESS 
SYSTEMS 
Priced competitively from as low 
as $45.00 p.w. lease cost includ- 
ing sales tax and software. Powerful, multi-purpose.microcomputer systems. 

TYPICAL APPLICATIONS 
Debtors ledger and statements, creditors ledger and remittances, general ledger 
and trial balance, order entry/invoicing, sales analysis, payroll/wages, enquiry, word 
processing, mailing, record keeping, ledger card, doctors office, real estate, agency 
accounting, hotel/motel accounting, branch office accounting. 

Priced from $4995 

OPAL 1000 
The OPAL 1000 is an 8 slot S-100 system conforming to the new IEEE standards. A 
Delta Products Z80a 4 MHz CPU card, with 2 RS232c serial and 3x8 bit parallel ports, 
is used in conjunction with the Delta Products Disk Controller. Memory is provided 
by a 4MHz 64k dynamic RAM Board by Measurement Systems and Control. The 
memory board is fully bank selectable and is designed for upgrading to a multi-user 
system. Disk drives are 2x8" Shugart SA801 R running at double density (480k/drive) 
and fitted with our exclusive Disk Saver which prolongs the life of the drives and 
floppy disks by turning off the AC power to the drives 14 seconds after the last drive 
select and thus reduces routine maintenance. The Disk Saver also reduces the risk 
of data loss due to power failures. The software is CP/M version 2.2 with Delta 
Product's utilities which include DTEST (for testing drives and floppy disks) and M2 
(a comphréhensive memory test program). The Delta PROM monitor enables fault 
finding to be carried out independently) of the Disk Drives. The system is mounted in 
an attractive pressed Aluminium housing with a cast front panel fitted with reset 
button and key operated on/off switch. 

Dealers for Opal in Victoria. 
Sole Distributor for Findex, Victoria and NSW. 

SUPPLIERS FOR 
NDKS S-4000 

MATHEMATICS 
F(w) = aT Sin 

wT/2 e,y2 
wT/2 

= 4KTR(f2-f, ) 

L, = 101 og 0 X S. (dB) 

A2+B2=C2 

A2+B2=C2 

F(w) = aT Sin wT/2 e_,.,,2 
wT/2 

e,.e2 = 4KTR(f2-f, ) 

L, = 101 og 
8Ó 

X. S. (dB) 

A2+B2=C2 

A2+B2=C2 

F(w) = aT Sin wT/2 e_rt,2 
wT/2 

e,..2 = 4KTR(f2-f, ) 

L, = 101 og gló- X S. ( dB) 

A2+B2=C2 

A2+B2=C2 

F(w) = aT 
Sin wT/2 

wT/2 

e2 = 4KTR(f2-f, ) 

L, = 101 og 80 X S. ( dB ) 

A2+B2=C2 

A-+B2=C2 
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ETI READER OFFER 

Cl O DATA CASSE 
$1.65 each 

in packs of 20 

save around 20% 

Din 
Datay 

leaderless, high Grade Computer Programming tape. 

The majority of home and hobby computers employ 
cassette tapes for mass storage, the most common, and 
useful, type being the C10 cassette. Dindy Marketing has 
arranged to make their Dindy Data C10 ' cassettes 
available to ETI readers in packs of 20 at a special price - 
you can save around 20% on the price compared to similar 
tapes. 

Dindy Data Cassettes are manufactured expressly for 
use in home computers. The cassettes feature 'instant - 
start', so no data or recording time is lost while waiting for 
leader tape to pass as in other cassettes. The precision 
housing and mechanism feature a clamped spring pressure 
pad to ensure good tape to head contact with no loss of 
data. The Dindy Data Cassette tape is certified for use on 
home computers and features a consistent durable coating 
on a tensilized base ensuring no dropouts or data loss with 
stretch. 
Specification: 
Housing - Hi Impact Hi Heat polystyrene shell, five screw 
type, acetal drive hubs and guide rollers, lubricated stain- 
less steel pins, clamped phosphor bronze spring pressure 
pad, beryllium shield and graphite polyester slip sheets. 
Tape: 12 micron tensilized base. High density acicular 
gamma ferric oxide coating dispersed in poly -urethane 
binder. These tapes come with a five year unconditional 
guarantee. 

Money back guarantee: Dindy offer to refund the purchase price in 
full if you are not completely satisfied and provided you return the 
goods within 14 days of receipt. 

C10 
NOTE: This offer is made by Dindy Marketing (Aust) Pty Ud and ETI 
is acting as a clearing house only. Cheques or money orders should 
be made payable to 'DINDY C10 CASSETTE OFFER' and sent, 
together with the coupon (or a photostat or clear, handwritten copy of 
same), to C10 Cassette Offer, ETI Magazine, 15 Boundary St, 
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 
six weeks for delivery. 

NOTE: Offer closes 31 January 1981 

Send coupon to: 

C10 Cassette Offer 
ETI Magazine, 15 Boundary St, Rushcutters Bay NSW 2011 

Please supply: Quantity pack(s). 
of 20 pack C10 cassettes at $33 a pack $ 

Packing & delivery-$2.50 per pack $ 

TOTAL $ 

Name 

Address 

Postcode 

Cheque or money order 

Or use your Bankcard 

Expiry Date / I 

Signature 

4 9 6 

ve ~ ~ M M_A 
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General Instrument's Keyboard Division has combined state- 
of-the-art microprocessor technology with the reliability and 
simplicity of capacitive keys to create a highly flexible, low cost 
keyboard for OEM's and hobby projects. 

The .C70-MGP is chock full of features like 4 level ASCII encod- 
ing, serial and parallel outputs, N -Key rollover, provision for 
RS232 and 20MA loop connection, cursor control and user 
definable keys and programmable baud rates, all- for around 
$150, plus tax. At a dealer near you. 

AUTHORISED DEALERS: Sydney (02) E. .& M. Electronics 51-5880. 
A.E.D. 632-6301. Applied Technology 487-2711. G.E.S. 439-2488. 
Melbourne (03) Sontron Instruments 568-4022. Cottage Computers 
481-1975. Ellistronics 602-3282. Stéwart Electronics 543-3733. 

Brisbane (07) Baltec Systems 36-5183. Zero One 
Electronics 371-6707. ACT (062) Ortex 82-4995. Adelaide 
Rogers Electronics (08) 42-6666. Perth (09) Micro 
Controls 325-2444. New Zealand Southmark (9) 798-078. 

daneva control pty.ltd. 
66Bay Road, Sandringham, Vic., 3191. Ph: 598-5622 Telex: AA34439 

Ohio Scientific 
dealer network 

is 
Australia -wide 

For more information and advice 
call on your local dealer to help 
you select the best system 
for your needs 

AUSTRALIAN DISTRIBUTORTCG, 
31 Hume Street. Crows Nest. N.S.W. 
2065 

AUTHORISED AUSTRALIAN AGENTS 

NEW SOUTH WALES 

Bambach Electronics 
NEWCASTLE 24996 
Compuserve Newcastle Pty. Ltd. 
HAMILTON 61-2579 
Hi -Fi Gallery 
TAM WORTH 66.2525 
Macalec Pty. Ltd. 
WOLLONGONG 29.1455 
Micro Visions 
KINGSFORD 662-4063 
Shoalhaven Communication Services 
NOWRA 24 444 

J.G. Pearce Systems 
DOVER HEIGHTS 7894300 
Unique Electronics 
MERRYLANDS 682 3325 

VICTORIA 
Ellison Hawker Education Pty. Ltd. 
HAMPTON 596-7444 

Cypher Data Systems 
MELBOURNE 86.22122 
Comprocessing Pty. Limited 
SALE 44.3399 

OUEENSLANO 
Dialog Pty. Ltd. 
BRISBANE 221 4898 

SOUTH AUSTRALIA 
Applied Data Control 
FULLARTON 79.9211 
K Tronics 
ADELAIDE 212-5505 

WESTERN AUSTRALIA 
Datas Computer Accounting Services 
SUBIACO 325-5779 
Micro Data Pty. Ltd. 
EAST PERTH 328-1179 
Micro Solutions 
SUBIACO 328.8372 

TASMANIA 
Eastside Computers 
EAST DEVONPORT 27.8121 
J. Walsh & Company 
HOBART 34.7511 

AUSTRALIAN CAPITAL TERRITORY 
Minicomputer & Electronic Services 
PHILLIP 82.1774 
NEW ZEALAND DISTRIBUTOR 
Computer Consultants, 
3 Wolfe St.. Auckland N.Z. 
Phone: 798345 
Computer Consultants 
Queens Rd., Lower Hutt. N.Z. 
Phone: 69-4979 

TOMORROWS TECHNOLOGY TODAY 

OHIO SCIEG{I11F1C 
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The Challenger 4 
Whichever way you look at it, no other computer 

offers so much for so little,and in colour! 

Full 53 key, keyboard which in 
polled'mode can recognise 
up to 8 simultaneously 
depressed keys. 

Inside: real time clock and 
countdown timer 24K 
memory 6502A processor 

Control line interfaces, 
parallel lines for home 
security, accessory BUS, 
parallel I/O lines or other 
TTL signals. 

CNAGEIIlGER 4P 

f a v 

Minifloppy - two can be 
added. 

RF shielded aluminium case 
with 2 step baked on enamel 
finish. 

Solid oiled walnut sides. 

Joystick sockets - add Colour adjustment. Video Display 64 x 32 Sound outputs, 
realism to games. programmable tone 

generators -8 bit 
companding digital to 
analog convertors. 

0.10 LCKAIt1i1C'l , 0. 4.2 ' w r 
' . a éia). 

Printer RS232 interface 

'' WO ."4 

Numeric key pad slots. 

RF output for control of 
AC appliances. 

Cassette sockets. 

You'd have to go a long way to 
get better value in a computer. It 
has execution speed, that really 
separates the computers from the 
toys. We think the Challenger 4 is 
way ahead of anything you've seen 
so far, for a wide variety of uses 
includingbusiness, personal, 
educational and games, as well as 
a real-time operating system, word 
processor and a data base 
management system. 

The Challenger 4 has a 2MHz 
6502 processor, and if that's not fast 
enough we can supply theGToption 
with the 6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second. 

TCG Ohio Scientific Pty. Ltd. 

A real time clock and count 
down timer, a 64 x 32 display in 16 
colours, including 8K memory in the 
cassette version, 24K for the 
minifloppy. A BUS structure allows 
easy plug in of extra memory or 
many more OHIO boards. The BUS 
means modularity. If you bought 
your vintage C2-4 in 1977 we can 
change the boards at a much lower 
cost than a new computer. 

For the best surprise of all ask 
our opposition if they can provide 
all these facilities. When they can't, 
ask us! 

For the complete list of dealers, 
please refer to listing on 
opposite page. 

TOMORROWS TECHNOLOGY TODAY 

OHIO SGIEUIFIC 
31 Hume Street, Crows Nest, N.S.W. 2065 . Phone: 439-6477 



Dollars dominate computer 
congress 

The 8th World Computer Congress, held in Mel- 
bourne in October by the International Federation for 
Information Processing (IFIP), was more of a trade fair 
than the scientific conference it is officially supposed 
to be. 

The avowed aim of the 
triennial congress is the 
dissemination and exchange 
of information processing 
knowledge and techniques 
and the advancement of in- 
ternational understanding 
and cooperation in the field. 
Some statements from the 
organisers give the lie to 
this. 

"We have made a substantial 
profit'. said Ashley Goldsworthy, 
chairman of the organising 
committee. "The value of 
equipment on display is over 
one billion dollars ... firm sales 
leads from the exhibition al- 
ready total one hundred million 
dollars', commented a spokes- 
man for the organisers. 

Nevertheless, behind all the 
commercial razzamatazz, this 
was also a meeting of minds. 
Thirty-five invited papers were 
presented, along with sixty or so 

submitted papers (half of which 
were delivered in Tokyo, the 
joint venue with Melbourne for 
the Congress). Most of them 
were highly technical and well 
beyond the comprehension of 
the layman, but one dominant 
theme that emerged was the 
'database problem'. 

This problem of how best to 
organise and manage massive 
libraries of increasingly distri- 
buted and constantly changing 
information still awaits a 

satisfactory solution. At a press 
conference Frank Sumner, 
chairman of the IFIP pro- 
gramme committee, and Dr 
Simon Lavington, editor of the 
Proceedings, agreed that very 
little progress had been made in 
this area. They suggested that a 

totally new approach to data 
storage and retrieval was 
needed and that the solutions 
appeared to lie in the areas of 
parallel processing and associ- 
ative memories. 

Professor Sumner empha- 
sised that, 'We still do not have 
an adequate method to view the 
prócess of access to, and the 
relationship between, data 
items. The various database 
systems - network, relational 
and hierarchic - all eventually 
make serial requests to a 

random access storage device. 

Quite divorced from the in- 
tellectual discussions at Dallas 
Brooks Hall was the hard sell of 
the displays upstairs in the 
Exhibition Buildings. Some 170 
companies were spread over 
the 16 000 square metres of 
floor space. The big corpora- 
tions like IBM and Data General 
spent hundreds of thousands of 
dollars on their stands, although 
Honeywell's stand was remark- 
able for having virtually no 
equipment on display, just 
comfortable armchairs and 
coffee tables around which 
visitors were invited to "come in 

and relax with Honeywell". 
Rumours that Honeywell had 
simply forgotten about pre- 
paring the stand until the last 
minute have not been sub- 
stantiated. 

The 'micro sector' of the in- 
dustry, while spending much 
less on its exhibits, provided 
some of the main interest. The 
'Computer Concepts' display of 
Apple micros on Rudi Hoess's 
stand was perhaps the best 
attended exhibit in the whole 
show. The highly regarded 
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Mensa's stand featured the Findex portable business micro. 

North Star Horizon was dis- 
played on a number of stands, 
as were the Cromenco, Com- 
modore, Compucolor and 
Findex systems, to name but a 

few. 
In many ways the exhibition 

was perfectly timed to suit the 
distributors and vendors of 
micro -based business systems. 
It is only in the past year that 

111 

,EnsA-1 

some of these systems have 
matured, in the sense of offering 
sophisticated and proven busi- 
ness applications software. An 
example is the evolution of the 
PET personal computer into the 
Commodore Business System. 

On the two public exhibition 
days there were still a few people 
seeking to buy small business 
systems for under 51000, but by 
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Mike Pratt of SME is proud of his range of peripherals and expansion boards. 

and large the operators who 
peddled such dreams a year or 
two ago have disappeared. For 
the most part the vendors in 
Melbourne were established 
suppliers offering hardware, 
software, maintenance and 
support at realistic prices. They 
did excellent business. 

A feature of the exhibition was 
the unprecedented number of 
companies supplying industrial 
systems. Microcon, Alfatron and 
Industrial Micro Systems (IMS) 
were notable exhibitors in this 
field. 

By and large, however, there 
was nothing very exciting or 
particularly new in the whole 

exhibition. Of coursé there were 
systems which had not been 
displayed and demonstrated 
before, but one minicomputer 
looks very much like another. 

Prime were displaying their 
Office Automation System, but 
although their concept of ad- 
ministrative workstations and 
management workstations is in- 
teresting, one terminal is very 
much like another unless you 
can find a salesman to demon- 
strate the software. Persons like 
myself, wearing Press badges, 
found it rather difficult to 
engage the attention of 
demonstrators who were much 
more interested in those with 

dollars to spend. 
For the businessman, the 

EDP manager, the potential 
purchaser, the exhibition was a 
unique opportunity if they had 
particular needs and specific 
applications in mind. For the 
general observer like myself, the 
vast array of competing pro- 
ducts was all a bit too much to 
take in. In the end I spent more 
time talking to people in the 
industry than investigating the 
greatest collection of com- 
puting equipment ever 
assembled in the Southern 
Hemisphere. 

Perhaps that wasn't such a 
bad thing. Perhaps the corn- 

f 

puter world still pays too little 
attention to the difficulties of in- 
tegrating computer systems 
with people. Professor Calvin 
Gottlieb had this in mind when 
he remarked that, "The com- 
puter technology cannot be 
regarded as neutral, if ex- 
perience shows that in reality, 
whatever its potentialities, the 
effect of introducing it is almost 
always to favour large centra- 
lised systems and inhibit local 
autonomy ... What appear to 
some as opportunities and 
markets, to others appear as 
costs and exploitations." 

Christopher Speary 
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Get your hands on our big 
new PET 3008 key : rd 

for on $999 
At last it's here: the Commodore PET you've been 

'demanding! It's called the PET 3008. It boasts all the 
many features of our PET 2001,plus something you've 
been itching to get your hands on. A new, big, 
typewriter -style keyboard! 

To celebrate the arrival of a strictly limited stock, 
Commodore offers you a great deal. To begin, the price 
is slashed to $999*. So straight away you save $196 on 
the normal price of $1195. 

Not bad for a start. And there's more... 

pET' 

SAME GREAT DEAL ON THE PET 2001 
We mustn't leave out the many people who fancy the PET 2001's 
calculator -style keyboard. So: 

COMMODORE PET 2001, normally 
OUR SPECIAL PRICE NOW 

FREE, C2N CASSETTE UNIT WITH 
EVERY PET 3008 SOLD 

That's right. 
Get your new PET 3008 with the big typewriter -style 

keyboard. now, and we'll throw in, absolutely free, 
a C2N external cassette unit. 

Retail value? $126.50. 
So all up on your PET 3008 purchase you save a 

whopping $322.50. Naturally, it's a strictly limited offer 
(either that, or we'go broke!) 

So whatever you do, don't miss out. See your 
authorised Commodore Dealer very, very soon! 

f L 
... YOU SAVE $196 

PLUS FREE C2N CASSETTE UNIT, NORMALLY $126.50 

$1195 
$999 

TOTAL SAVING $322.50 

commodore 
For the name of your nearest authorised Commodore Dealer, write or phone; 

COMMODORE INFORMATION CENTRE 
3 Campbell Street, Artarmón, NSW 2064 Telephone: (02) 437 6296 

*Prices and saving may vary slightly from Dealer to Dealer. Offer ends December 30, 1980 or earlier if stocks run out. 
MIv1395 
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Software contest results 
A while ago ETI ran a competition in association with 
Computerland Australia, in which readers were invited 
to submit original software for microcomputers. 

Entries were assessed on 
the following criteria - the 
value of the software to the 
user, its complexity, its 'ele- 
gance', the degree of human 
engineering and the quality 
and presentation of the 
documentation. 

First place in the contest went 
to David Segall of Canterbury 
Vic, for his HEX INFORMATION 
RETRIEVAL SYSTEM. He wins 
the major prize of a Cromenco 
ZPU Z-80 CPU card and special 
prizes for Best Documentation 
and Most Marketable Software. 

Second was W.R. Hodgson 
of Chatswood, NSW, with his 
program for a NAVIGATION 

COMPUTER. For this he wins a 
Vector Graphics 8K RAM kit and 
the special prize for the Most 
Original Application. 

In third place were A. Heap 
and R. Green of the University 
of New England, NSW, whose 
COMPUTER ASSESSMENT 
OF FARM VIABILITY wins them 
a Vector Graphics 260 x 260 
graphic display generator. 

Fourth prize of a Vector 
Graphics PROM/RAM card 
goes to Kenneth Stoke of 
Hobart for his game called 
BUDGET. 

All the above prizewinners will 
also receive free copies of ETI 
for the next two years. 

Astrology by computer 
A Sydney company is using computers to update the 
ancient and arcane art of astrology. 

Preparing astrological charts candidate for computer auto - 
has always been a tedious and mation. 
time-consuming business, in- Illustrated on this page is a 
volving a great deal of Natal Chart in the Round Wheel 
calculation and careful plotting format, prepared for us by 
of results, so it was a natural Austin Levy,head of Astrosearch 

« NHTfiL CHF,RT » 
3159 

; 8 

11.42 F. 14 a 
8 23 8 C 11 

24 U 00 n 10 
U 39 41 tl 

43 07 

: 
¢ 

14Q11 12 e 

A 
34 

15;65 8 10 9 

11 0 

J 230127 30 APP. 190 
11.35 PM 

12 7 

' ü 72 GMT . 10 
17 RAMC 4H 7M %s 1 LONG = 00.10W 6 

LAT 51.320 
PLACIWS 
HOUSEs 

2 5 
. . 

3 . . 4 

R 
1435 10 

C 
52 

x 

R 

28 1,f 
35 

29014 i 

3,35 

29114 

r 

1135 

.. 

10 

17 

. 

. 
1.º11 

09 e 

3 

*111542 

3 

South Australian software 
Peter Hartley, former editor of Micro -80, has established his 
own software house in Adelaide. 

He specialises in small business applications for Z80 based 
microcomputers and has recently announced major agricultural 
and small business packages for release early next year. He will 
also be undertaking custom software development 

The current range of Peter Hartley software includes an inter- 
active typing course called Touchtype, for use with TRS-80 and 
System 80 micros, and a number of entertaining games. 

For more information contact Peter Hartley Software at P.O. Box 
132, Eastwood, SA 5063. (08) 79-4061. 

... and hardware 
South Australian based Computer Imports Pty Ltd has 
announced its diversification into the small business and 
hobby computer market. 

They will concentrate on the supply of peripheral equipment for 
the most popular micros. Disk drives, memory expansions and 
printers will be sourced from both overseas and local suppliers, 
and the company has announced a number of peripheral 
packages. 

Computer Imports will operate in conjunction with Peter Hartley 
Software to supply composite hardware/software packages 
especially tailored to users' specifications. 

Contact address is P.O. Box 7, Port Adelaide, SA 5015 (08) 
268-8065. 

Computer Services, who say 
they are only' the second 
company in the world to offer a 

computerised chart plotting 
service. 

The chart shows the positions 
of the sun, moon and planets at 
the birthtime of sub -editor 
William Fisher (the only 
member of staff who could 
remember exactly when he was 
born). 

Astrosearch's charts are pre- 
pared on a 32K Commodore 
PET with a dual hard disk drive 
and a programmable printer. 
The programs, which are written 
in BASIC, have two major parts. 
The first part uses the equations 
of planetary motion to calculate 
the positions of the planets at 
the specified times; the second 
part, which is four times as long, 
output formatting. 

The Round Wheel formatting 
program uses reflections to 
generate the complete design 
from a quarter circle basis. 
String variables are used in 
preference to numerics and the 
planetary symbols are plotted by 

the programmable character 
generator. Approximately 1500 
bits are used to define the 
quarter circle pattern in 
memory. 

The complete program uses 
24K of memory. As well as Natal 
Charts like the one illustrated 
here. It can print out Progressed 
Charts, which are charts 
showing the planetary con- 
figurations at dates other than 
the birthdate. Biorhythm print- 
outs are also possible. 

Astrosearch are currently 
working on a high level program 
which will synthesise interpreta- 
tions of the astrological data. 
The idea is to develop a dy- 
namic system rather than a 

static text file. Other ideas which 
may yet materialise are 
computer -made synthesised 
music and kinetic art displays 
derived from the astrological 
data. 

For more information contact 
Astrosearch at P.O. Box 1552, 
North Sydney, NSW 2060. (02) 
913 7559. 
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SHOP PTY. LTD. 

-_ 

COMPUCOLOR II ex stock 

Features: 
Up to 32K user RAM 
16K ROM 
Eight colour display 
32 lines at 64 characters 
Inbuilt 5" disk drive 
RS -232 Port 

1WICROLINE 80 PRINTER ex stock 

Features: 
80 char/sec 
40/80/132 char/line 
9 x 7 dot matrix 
Graphics 
Long life print head (200,000,000) 
Friction, pin and tractor feeds 
Full 96 character ASCII set 
Plug compatible: TRS80, Sorcerer, 
Apple, Compucolor II, TI 99-4 

TELEVIDEO TVI 9126 (VDU) ex stock 

Features: 
12" screen 24 lines at 80 characters 75 to 9,600 Bauds 
RS -232 or 20MA interface Printer output Port i Microproces- 

sor controlled. 

... 1G-P- - - 

NorthShar HORIZON 

Features: 
North Star Z80A Processor. North Star RAM memory board 

(64K). North Star Disk Controller Board (4 drives). Quad 
capacity drives (360K bytes per drive). S-100 motherboard with 
12 slots and real time clock. Two serial and one parallel I/O 
interfaces. A power supply more than adequate to power a full 
complement of 12 S-100 boards. North Star Software-BASIC, 
Disk Operating System (DOS), and Monitor on diskette. Applica- 
tions software: Debtors, Creditors, General Ledger, Inventory, 
Payroll, Word Processor, Mail Manager. 

SPECIAL - 5V2 -Verbatim Diskettes $4.00 each. 

END OF YEAR SALE- Qume Print Wheels at cost. 

THE 

0J0SSHOP PTY. LTD 
212 High St, Prahran, VIC. 3181. Phone (03) 51-1950. 

91 Regent St, Chippendale, NSW, 2008. Phone (02) 699-4919. 
TRS-80 is a registered trademark of Tandy Electronics. 

Weller 

Weller Weller 

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 WC100 cordless soldering iron has 
been specifically developed for the technician. 

It operates from long -life nickel cadmium 
batteries, and it is therefore ideal for in the field 

applications. Special adaptor available to 
re -charge from cigarette lighter in motor vehicles. 

The Cooper Group 
CRESCENT. UIFKINNIGIOLSON WLSS.1tCELRE j 
The Cooper Tool Group Limited 
PO Box 366, Nurlgong St, Albury NSW 
2640 Australia. Tel: 21-5511. Telex:56995. 

Lufkin 
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The personal micro goes handheld 
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Well, almost! The Sinclair ZX80 microcomputer is 
shaped to sit on a desk or table but it's easily small and 
light enough to hold in your hand if your prefer. 

Selling in this country for 
less than $300, the ZX80 
looks like opening up a 
whole new mass consumer 
market for personal com- 
puters. 

People accustomed to using 
'more sophisticated and ex- 
pensive micros will probably 
find some of its habits a little 
disconcerting, but first time 
users are unlikely to be dis- 
mayed by any of its features. 

Designed around the 780-1 
microprocessor chip (a copy by 
NEC of the ZX80), the ZX80 
contains a keyboard, CPU and 
I/O interface circuitry in a single 
module and can be used direct- 
ly with any cassette recorder and 
TV set. On board are 4K of ROM 
(all on one chip) and a 1K RAM 
which can be expanded to 4K 
with an optional memory ex- 
pansion board. 

One reason for this com- 
puter's light weight is that it is 
enclosed in a 1 mm thick plastic 
case, metallised on the inside to 
provide shielding . 

The keyboard is made up of 
touch switches, completely 
covered by a flexible polymer 
sheet that protects against con- 
tamination by dust or liquids. 
Key symbols are printed on the 
underside of this sheet to pre- 
vent them rubbing off with use. 
Despite first impressions, the 
keys are easy to use. They are 
laid out in the standard 
QWERTY arrangement 

Sinclair have developed their 
own variety of BASIC for use 
with this machine. This has 
some features which will defi- 
nitely make things easy for the 
novice programmer. Key words 
like RUN, PRINT and LIST, 
GOTO, GOSUB, LET and so 
forth can all be entered with a 
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Fantastic value for 
less than $I,000!!! 
This incredible dot matrix 
printer uses inexpensive fan 
fold paper Upper and lower 
case with 125 characters per 
second print speed and a 
one line buffer memory, plus 
lots more 

The Dick Stnith Daisy Wheel 

If you just 
bought any 

other printer 
you'll eat your 

heart out! 
When you want letter -quality printing you are 
usually talking big money. If you've just bought 
a word processor printer you'll know what we 
mean. 
In fact, if you've just bought a word processor 
printer you'd better not read any further. You 
might get too upset! 
The new Dick Smith Word Processor Printer 
gives you superb print quality (even three car- 

- bons down!) at a brisk 25 characters per second. 
It uses standard Diablo -type daisywheels, giving 
you low cost replacement and a large variety of 
fonts. It uses standard business stationery, up to 
400mm wide, prints with proportional spacing, 
in two directions.- if you wish. It's hundreds of 
dollars less than its nearest competitor and 
thousands of dollars less than many others! 

specifications: 
Print speed: 25 characters per second; Carriage return speed: 1000ms; Line 
feed speed: 40ms (4.25mm); Characters per line: 136 (2.5mm pitch) 163 
(2.0mm pitch); Resolution pitch space 0.2mm, line feed 0.5mm; Form width: 
398mm maximum; Printing width: 345mm maximum; Number of printing 
characters: 96; Number of copies: original plus 3 copies; 
Noise level: below 65db with cover; Print Wheels: Diablo - 
compatible plastic; Ink ribbon cloth or multi strike; Interface: 
Centronics -type parallel; Operating conditions: 
5-36 degrees C. 10-90% RH; Power requirements: 
240v/50Hz, 70 watts; Dimensions: 625mm (w) x 
380mm (d) x 258mm (h); Mass 19.5 kg including 
cover, power supply. 

Credit terms available 

to approved 

applicants 

We also offer outstanding value on this 

DOT MATRIX: 
PRINTER ig 

lI 
! 

it X 3255 

DICK SMITH 
Electronics 

1% :9a 0 QY Cat. X-3265 

SYSTEM 80 OWNERS.. 
DON'T NEED S-100 
EXPANSION? 
Use this parallel printer interface if 
you don't need full S-100 expansion. 
Save a bundle! Uses similar connecting 
cable to S-100 interface 
Cat X-4013 s495o 

PRINTER CABLE 
Fitted with edge connector at one 
end, 57N-36 plug at other; suits vir- 
tually all Centronics -type pnnters. 
Use with either S-100 Interface or $395 Parallel printer interface. 

Cat X4014 

MI SEE OUR OTHER ADS FOR 
,y; `' FULL ADDRESS DETAILS 
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single keystroke. The interpreter 
has a unique syntax checker 
that prevents entry of program 
lines with syntax errors, thereby 
eliminating the frustration of 
entering a program and only 
discovering the errors later on 
when it won't run! And there's a 
powerful and versatile screen 
editor that allows modification 
of existing program lines. How- 
ever, given the limited capacity 
of the machine, all these func- 
tions have to be provided at the 
expense of the more powérful 
BASIC commands. 

This deficiency of powerful 
commands can be eliminated 
by purchasing the new 8K ROM 
chip that Sinclair have designed 
for the ZX80. This is a drop -in 
replacement for the standard 
ROM chip, designed for higher 
level computing, and comes 
with a new keyboard template 
and a supplementary operating 
manual. 

As well as a greatly improved 
range of BASIC commands, the 
new ROM features full floating 
point arithmetic with 9 -digit 
accuracy, logarithmic and 
trigonometric functions and 
their inverses, a graph plotting 
capability and a facility for 
generating animated displays 
using a 'PAUSE n' command, 
which sends the display file to 
the TV screen for n frames or 
until a key is pressed. 

The microprocessor itself, 
which is clocked at 325 MHz, 
peforms every single function, 
including the control of the 
cassette recorder and the TV 
monitor. As a result, the video 
display disappears whenever 
any operation is being carried 
out, returning when the opera- 
tion is complete. This is one of 
the features that practised 
computer users might find off- 
putting, but it's doubtful whether 
novices will find it a nuisance. 

When we finally figured out 
how to prise open the case with- 
out completely destroying it, we 
discovered a single well de- 
signed and well finished printed 
circuit board with all the com- 
ponents mounted directly onto 
it - the ZX80 is designed to be 
used with an external power 
supply. 

Closer inspection revealed 
that Clive Sinclair has obviously 
shopped around for com- 
ponents in an effort to keep the 
price as low as possible. Memo- 
ries from Ireland, video driver 
from Taiwan, regulator from El 
Salvador, gates from the UK and 
a Japanese microprocessor 
give the machine a truly inter- 
national flavour. There's one 
Australian section too, the VHF 
modulator which replaces the 
UHF unit fitted to models sold in 
Europe. 

Because this micro does not 

bRN 410,4 

tos15":5300 

milta.. 

The ZX80 was first publicly shown in 
Congress in Melbourne. 

use the standard ASCII codes, it 
is not possible to connect a con- 
ventional printer, but it is likely 
that Sinclair will be producing 
their own compatible printer 
sometime in the future. 

The ZX80 is distributed in 
Australia by Sinclair Equipment 
(Australia) Pty Ltd, 308 High St, 
Key, Vic 3101. (03) 861 6224. 

Local outlets in Victoria are 
Rod Irving Electronics in North - 
cote, Myers in Melbourne, Minit 
Computer Service in Bendigo. 
NSW suppliers are Emona En- 
terprises in Sydney, P. Hatcher 
in Sydney, DGE Systems in 
Newcastle, South Coast Com- 
puting Service in Nowra, 

Australia at the 8th World Computer 

Maestro in Kinkumbra. 
In Tasmania the ZX80 is 

available from J. Walch and Son 
of Hobart, in the Northern 
Territory from Ascom Elec- 
tronics of Alice Springs, in the 
ACT from Computer Business 
Aids, in Western Australia from 
WACB Radio Central, Radio- 
tronics and Focus Electronics in 
Esperance. 

Queensland outlets are Com- 
puterland in Brisbane and 
Scotts Audio in Townsville. 
South Australian residents can 
obtain the ZX80 from Com- 
puterland and from Computer 
Imports Pty Ltd. 

'Elaine Ray 

NorIhSId4 Computers 
with CP/M Operating System 

$4995 plus sales tax if applicable. 

30MB Hard Disk with Controller 

$9995 plus sales tax if applicable. 

AMPCOMP SYSTEMS 
PO BOX 214, SEVEN HILLS, NSW 2147. 
TELEPHONE (02) 624-3509. 
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For Sorcerer Apprentices 
Christmas is just around the comer, so I thought you 
deserved a few helpful routines which can be interfaced 
with your BASIC programs. Thanks to Brendan J. Joyce 
for suggestions in his letter from which I quote: 

"The column 'For Sorcerer Apprentices' in ETI is very 

welcome. It is frustrating as a novice to own what one has 

been assured is a very powerful micro and not be able to 
unleash its strength. There are articles in abundance on 
other better known machines, but there is almost a con- 
spiracy of silence on the Sorcerer... 
... There are three problems bothering me that I would 
like some information on: 
(1) Printing a given number of lines on a page so that a space 

can be left above and below the perforations. 
(2) A keyboard sensing routine that can detect what key has 

been pressed without the need for the RETURN key ... 
(3) A method of accessing monitor subroutines using 

BASIC. There must be many powerful subroutines in the 
monitor, but the identification of these and the method of 
access to them is a mystery to a non-professional such as 

myself. 
Good luck in your efforts and three cheers for A.P.F.Fry." 

Thanks for your letter Brendan. The simplest way of making 
sure that your printer keeps track of lines per page is to do all 
your printing through a.subroutine. This will allow you to print 
lines to the screen without losing track of the line count on 
your printer. Include the lines: 

0 CLEAR 500:LP=60:CP=6 
1 VE=PEEK(-4095)'256+PEEK(-4096)-47 
2 IF VE > 32767 THEN VE = VE -65536 

Then use this to print: 
10 PRS="HELLO":CR=O 
20 GOSUB 1000 

Where the subroutine is as follows: 
1000 PPS=PPS+PRS 
1010 IF CR THEN RETURN 
1020 POKE VE,147:POKE VE+ 1,233 
1030 PRINT PPS:CO=CO+ 1 

1040 IF CO LP -1 THEN FOR CO=CP TO 1 

STEP- I :PRINT:NEXT 
1050 PPS= -:POKE VE,240:RETURN 

Of course you mustn't use the variables PPS, PR S, CR, CO, LP, 

CP or VE for any other purpose. 
In line 0 you must clear at least enough space to handle the 

longest line you plan to print. LP is the number of printed lines 
per page and CP is the number of carriage returns before page 
end. The total of these two should be the number of lines on 
your form. CR is a flag to tell the subroutine whether or not to 
print a carriage return at the end of the line. If CR= 1 then the 
following line will be printed where the last left off. CR=0 
terminates the line and prints a carriage return. The subfoutine 
will automatically switch the printer on when it needs it and 
return with it switched off. You never have to worry about this 
while the programme is running. 

You'll notice that in line 1020 I poked VE + 1 with 233. 
This is to overcome a bug in the Monitor which may cause 
problems occasionally. When the Sorcerer is switched on or 
reset, it sets the SEND vector to E9F0 and the RECEVE vector 

to EBIC. If you then use the Monitor commands SE 0=V or SE 

1=K (ostensibly the same vectors), Exidy programmers see fit 

to stick in different vectors that do the same thing: 
SE 0=V sets the SEND vector to EOl B (which jumps to 
E9F0) 
SE 1=K sets the RECEVE vector to E018 (which jumps to 

EB 1 C) 
The problem is that when you POKE VE,147 or POKE VE,240, 
you change only the LOW part of the address. If you exit BASIC 

and set the output, the Monitor will have changed the HIGH part 
when you return. To be safe, always POKE VE+1,233 when 

you are switching the printer on and off using this method. One 
can only hope Exidy takes note of all these bugs - there are 

lots of 'em! 

In answer to Question 2, I have included a simple keyboard 
scanning routine which uses a modified INP(X) function: 

10 POKE 318,195:POKE 320224 
20 A= 1 NP(9) 

Line 20 will load the ASCII number of any key pressed into 
variable "A". If you want to wait for just any key, include line 30 
as follows: 

30 IF A=0 THEN 20 
If you want to check for a specific key, (e.g. ".") change line 30 
to: 

30 IF A < > ASC(".") THEN 20 

Your last question was not so easy, Brendan. I did some 
asking around and found that Greg Lister of Software Source 
could provide a solution. 

BASIC MONITOR INTERFACE 
Copyright (C) November 1980 Greg Lister + Claude Almer 

ADDRO 1 2 3 4 5 6 7 8 9 A B CDEF 
F000: 2A B1 01 2B 7E FE 28 20 FA FD E5 Dl 23 7E 
F010: FE AD 20 02 3E 3D 12 13 FE 29 20 F2 I B EB 36 OD 
F020: FD E5 El CD 25 E2 CA 14 C3 DD21 12 E3 E5 DDE5 
F030: 06 02 DD7E 00 BE20 OE 23 DD23 10 F5 DI DI DD 
F040: 6E 00 DD66 01 E9 DDEI El DD23 DD 23 DD23 DD 
F050: 23 DD7E 00 B7 20 D6 C3 14 C3 FA DF 47 2B 43 31 

Here's how to use it. Enter the above listing from F002 (HEX) 
onwards. Claude warns that you shouldn't use it in conjunction 
with his KEYRP programmne (ETI November 1980) 

It is now accessed from BASIC with the USR(X) function as 

follows: 
10 POKE 260,2:POKE 261,240:REM initialise USR function. 
20 Z=USR(COMMANDLINE) 

where COMMANDLINE can be any of the standard Exidy 
Monitor commands, e.g. 

Z=USR(DU F002 FO5F) will dump the program 
you've just keyed in 

Z=USR(SE 0=L) will switch printer on 
Z=USR(SE 0=V) will switch printer off 
Z=USR(SE S=10) will slow the screen down 
Z=USR(SA BASMO F002 FO5F) will save the program 

An excellent use is to load a tape of predefined graphics directly 
from Basic. 

Finally, there appears to be a lot more backup and worth- 
while software than we know of. If readers or programmers 
would like an appraisal of their software, please send me a copy 
care of ETI. Of course copyright software will be treated in 

complete confidence. 
A.P.F. Fry 
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HAS THE TASTE STOPPED 
GETTING THROUGH? 

If your present tobacco just doesn't deliver the 
satisfaction you want, then rolla Cannon. 

A rich new blend of medium dark cigarette 
tobacco that's just a little bit stronger. 

Cannon, for the taste you're missing out on now. 

CANNON. --- 
SLIGHTLYSTRONGER.\ 

ST V99 
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ANNOUNCING A DAISY WHEEL TYPEWRITER FOR YOUR TRS-80 OR SYSTEM 80!!! * ONLY $1995 * 
MICRO -80 has converted the new OLIVETTI 
ET -121 DAISY WHEEL typewriter to work with 
the TRS-80 and SYSTEM 80 or any other 
microcomputer with a Centronics parallel 
port. The ET -121 typewriter is renowned for 
its high quality, fast speed (20 c.p.s.), 
quietness and reliability. MICRO -80 is 
renowned for its knowledge of the 
TRS-80/SYSTEM 80 and its sensible pricing 

policy. Together, we have produced a 
dual-purpose machine:- an attractive, modern, 
correcting typewriter which doubles as a 

correspondence quality Daisy -Wheel printer 
when used with your micro -computer. 

How good is it? This part of our 
advertisement was typeset using an ET -121 
driven by a TRS-80. 

77 TRACK 
DISK DRIVES 

DOUBLE YOUR CAPACITY 
D137S ... S775 
Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini -floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS '80. 
D0.7 S649 
Same as above but no cable or Newdos'80. 
DC -4 ... $45 
4 drive connector cable. 

* * SPECIAL* * 
MPI DISK DRIVES 

ONLY $339!! 
40 track bare drive for TRS-80. Only 
requires readily available 5 volt 0.7 amp 
and 12 volt 1 amp power supply to be 
up and running. Can be mounted in simple 
cabinet or used bare. 

DISKETTES FOR TRS-80 
BASF single side/single density ... S4.50 ea 

BASF double side/double density...S5.90 ea 
VERBATIM 77 track ... ... ... $6.99 ea 

Minimum Order 10 

EXATRON STRINGY 
FLOPPY 

S352.50 Intl p&p 
15 times faster than cassette, infinitely more 
reliable. Completely under computer con- 
trol, the stringy floppy is easier to use than 
disks and Is a very much cheaper alternative. 
Will save and load any L2/16K software. 
Special software also available. 

Wafers for Stringy Floppy 
53.50 ea. Any Size 

MICRO -80 MAGAZINE 
ANNUAL SUBSCRIPTION ... S24.00 
Monthly Magazine dedicated to TRS-80 and 
System '80 users. Every issue contains at 
least 6 new programs, plus problem solving 
columns, hardware articles, readers' letters, 
hints, etc., etc. 

ANNOUNCING 
SYSPAND 80 

FOR THE SYSTEM 80 
$119.00 

SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN 
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri- 
pheral, including the expansion interface, 
disk drives, MICROTEK MT -32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. 

Price shown is for a built-up and tested unit. 
SYSPAND 80 is also available in kit form, 
calf or write for details and price. 

TRS-80 MEMORY EXPANSION UNIT 
MT -32 ... S129.00 

The MT -32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K of 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
II 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80). 
MT -32A without RAM ... ... $149.50 
MT -32B with 16K RAM ... ... ... S1 68;00 MT -32C with 32K RAM ... ... ... $243.00 

16K MEMORY EXPANSION KIT 
ONLY $59.00 Intl P&P 

These are prime, branded, 200 ns (yes, 
200 nsl) chips. You will pay much more 
elsewhere for slow, 350 ns. chips. Ours are 
guaranteed for 12 months. A pair of DIP 
shunts is also required to upgrade the 
CPU memory - these cost an additional 
$4.00. All kits come complete with full, 
step-by-step instructions, no soldering is 
required. You don't have to be an electronic 
type to instal them. 

FREE SOFTWARE OFFER 
$40 WORTH OF SOFTWARE FOR TRS-80 
AND SYSTEM '80 WITH EVERY NEW 
SUBSCRIPTION TO MICRO -801 
Every new subscriber will receive on cassette, 
ready to load, 3 x Level I and 3 x Level II 
programs (includes our fabulous household 
budget program), with a regular retail value 
of at least $40. 

AUSTRALIAN SOFTWARE 

BMON (12(16K) S19.95 plus 50c p&p 
The ultimate program to assist BASIC pro- 
grammers. 

TOUCHTYPE (12/4K) $19.95 plus 50c p&p 
22 lessons to teach you to type on your 
own keyboard and screen) 

RPN CALCULATOR (12/16K & 32K) 
S14.95 plus 50c p&p 
Turns your computer into a 5600 calculator. 
Ideal for Architects, Surveyors, Engineers, 
Teachers, Scientists, etc. 

U-BOAT (12/16K) S7.50 plus 50c p&p 
You're the Commander, read all the guages, 
fire the torpedoes, crash dive, get the 
enemy before his depth charges get you!! 
MMM-1 GAMES PACK (L2/4K) 
S7.50 plus 50c p&p 
3 fast moving games - INDY 500, SUB - 
HUNT, KNIEVEL 

MMM-2 GAMES PACK (1214K) 
57.50 plus 50c p&p 
3 more games with fast moving graphics - 
TANK, THIEF, SHOOTOUT 

DALEK CHASE (L2/16K) 
S7.50 plus 50c p&p 
Save Dr. Who from the pursuing DALEKS 
SHEEPDOG (12/1610 
$7.50 plus 50c p&p 
Guide your sheepdog as it rounds up the 
wandering sheep and drives them into the 
pen. But don't lose them in the bushes!! 

S KEY (L2/16K and up) 
515.95 plus 50c p&p 
Define shifted keys to be BASIC commands, 
type in graphics directly from the keyboard 
and see them when you LIST and much 
more. 

THE FABULOUS 
NEWDOS 80 
IN STOCK NOW! 

ND -80 S149 
The disk operating system that gives: 

New basic commands that support 
variable record lengths up to 4095 
bytes long. 
Mix or match disk drives - supports 
any number of tracks from 18 to 80. 
Use 35, 40 or 77 track 5" mini disk drives 
or 8" disk drives, or any combination. 
A security boot -up for basic or machine 
code programs. User never sees "Dos - 
ready" or "Ready" and cannot "break" 
clear screen or issue any direct basic 
statement including "List" ... 
... and much, much more 

ND -35+ ... S99 
Newdos+ for 35 track drives 

N D-40+ .. . 

Newdos+ for 40 track drives 
S110 

SCOTCH BRAND 
PERSONAL COMPUTING CASSETTES 

C-10 pack of 10 ... 526.00 incl. p&p 
C-30 pack of 10 ... $28.00 incl. p&p 

To: MICRO.80 
P.O. Box 213, Goodwood, S.A. 5034 
Please rush me the items checked below: 

012 month subscription to 
MICRO -80 and my free 
software cassette ... 

012 month subscription to 
MICRO -80 and the cassette 
edition, plus my free 
software cassette ... .. . 

0The lastest issue of MICRO -80 

S24.00 

$60.00 
$2.50 

PLUS THE ITEMS LISTED BELOW 

DESCRIPTION PRICE 

TOTAL ENCLOSED 

Name 

Address 

Post Code 

No 
welfome here 

Please debit my Bankcard $ 

Expiry date 

Signature 
ETI 

MICRO 80 
PRODUCTS 

(08) 272 0966 

284 GOODWOOD ROAD, 

CLARENCE PARK, ADELAIDE 
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T.C.T. 64 K Dynamic Board 
After years of experience with local and imported 
dynamic boards that simply didn't work 
satisfactorily, T.C.T. MICRO DESIGN decided to 
design a dynamic memory board that came closer 
than ever before to true static performance. 
The resulting board will run with virtually any 
processor, on an S100 bus, running at any speed 
below 2.5MHz (Z80). A variety of disk systems and 
DMA devices have been tested and run perfectly. , 

REFRESHING: 
The major difference between this board and others 
is the manner in which refreshes are triggered. 
Most current boards refresh when they are told to 
and when the processor is reset, halted or waited. 
Doing this does not avoid clashes between 
refreshes and processor accesses. This is the 
reason why some memory boards don't work 
properly with disk drives. Our board instead has 
counters that trigger a refresh whenever one hasn't 
been done for a certain time. This avoids sampling 
extra bus signals, and if a clash between a refresh 
and a processor access occurs it will be resolved 
with the special arbitration circuitry on the board. 
This also means that the processor may be run at as 
slow a speed as is desired - something that would 
crash nearly any other dynamic board. 

This board has been tested in several systems, 
based on various disk systems and processors, 
including Z80, 2650, 8080, 6800 and 68000. 

T.C.T. MICRO DESIGN PTY. LTD. 
Engineering excellence 

FEATURES: 
* Designed for the S100 bus 
* Expandable from 16 to 64K 
* Does not need halt, wait and reset status signals 

from bus 
* Optimal arbitration between refreshes and 

memory accesses 
* All timing derived from 25MHz clock 
* Will run at any speed from zero to 2.5MHz (Z801 

* Arranged as four 16K banks, with independant 
write protect and disable 

* Supports bank select and phantom 
* Genuine S100 board size, 5.3 by 10.0 inches 
* High quality solder masked and plated through 

board 
* Excellent manual, including construction and 

setting up details and a discussion of testing 
and memory design techniques. 

KIT PRICES: 
inc. tax ex. tax 

16K bytes $279 $245 
32K bytes $349 $305 
48K bytes $419 $365 
64K bytes $489 $425 
8 x 4116 (200ns) $75 $66 

Add $60 for assembled and tested. 

OEM enquires welcome. 

. P.O. Box 263 Wahroonga, 2076, N.S.W. 

Please add $10 for post and packing. 
Allow two weeks for delivery, we will 
immediately inform of any unexpected delays. 
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Only recently released in Australia, the Sinclair ZX80 
Personal Computer is being distributed here by Con- 
solidated Marketing at a recommended retail price of 
$295, including the manual. The ZX80 owes its low price 
to its remarkable design; the whole system is packed 
onto fewer, newer, more powerful and advanced LSI 
chips, the makers claim. The ZX80's 1K byte RAM is 
roughly equivalent to 4K bytes in a conventional com- 
puter because the design packs the RAM so tightly. You 
can add to the memory via the expansion port, giving a 
maximum potential of 16K. The unit includes a cassette 
interface and output direct to TV antenna input. 

You can win one of these remarkable computers 
by entering this simple contest. Only five questions 
to answer ! 

This contest is jointly sponsored by ETI and Con- 
solidated Marketing - who have generously donated 
the prize. 

And as a special bonus the winner will also receive six 
packs of innovative and imaginative software. This has 
been designed and donated by Peter Hartley of Peter 
Hartley Software in Adelaide. 

Six runners-up will also win a pack of Peter Hartley 
software. 

RULES 
This contest is open to all persons normally resident in Australia with the exception 
of members of the staff of Consolidated Marketing. Modern Magazines (Holdings) 
Ltd, KG.Murray Ltd, Australian Consolidated Press, Wilkes Pty Ltd and/or associ- 
ated companies. 

Entries should be addressed to ET1/Sinclair ZX80 Contest, Electronics 
Today Int., 15 Boundary St, Rushcutters Bay, NSW 2011. 

Closing dale for the contest is 31 January 1981. Entries received within seven 
days of that date will be accepted if postmarked prior to and including 31 January 
1981, 

The winning entry will be drawn by the Managing Editor of ETI whose decision will 
be final. No correspondence can be entered Into regarding the decision. 

Winner will be advised by telegram the same day the result is declared. The name 
of the winner, together with the winning answers will be published in the next 
possible issue of ETI. 

Contestants must enter their names and address where indicated on each entry 
form. Photostats or clearly written copies will be accepted but if sending copies you 
must Cut out and include with each entry the month and page number from bottom of 
the page of the contest. In other words you can send in multiple entries but you will 
need extra copies of the magazine so that you send an original page number with 
each entry. 

This contest is invalid in States where local laws prohibit entries. 
Entrants must sign the declaration, accompanying this contest, that they have 

read the above rules and agree to abide by their conditions. 

A SINCLAIR 1N80 

COMPUTER 
-with software 

You may enter as many times as you wish but you 
must use a separate entry form for each entry and 
include the month and page number cut from the bottom 
right hand portion of this page. You must put your name 
and address on the entry form and sign it where indi- 
cated. 

Please read the contest rules carefully, especially if 
sending multiple entries. 

All entries received by the due date will be placed in a 
barrel. First all -correct entry then drawn is the winner. 
Next six are the runners-up, 
Permit No: TC 80/1261 

r----__________ What programming language is used in the 
ZX80 ? 

How many key entry strokes are required to 
enter words such as RUN, PRINT, LIST etc. (i.e: 
how many letters per word) ? 

How many standard graphic symbols are 
included ? 

Can the ZX80 be programmed to play chess ? 

in which country is the ZX80 made ? 

Name 

I Address 

Postcode 
I have read the rules of the contest and agree to 

abide by them 

Signed 

Date' 
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OGURA PRINTER 
RO -136E 

"""' ̂ .*., f 
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Basic Specifications: 
Printing speed 
Character size 
Character type 

1 2OCPS bidirectional 
7 (length) X 9 (width) (Standard) 
ASCII 128 characters 
128 (136E) or 64 (80E) special characters can 

be added as an optional feature 

Character spacing 10 characters/inch 
Line spacing 6 or 8 lines/inch (switchable) 
Form width 5-15 Inches (136E) 

5-9 inches (80E) 
Copies Up to five copies including the original 

Paper feed speed 88m sec/line (6 lines/inch) 
Paper feed mechanism Tractor feed (continuous form) 

A slip may .also be used 
Data input 8 bit parallel Centronics compatible RS -232C I/F. 

TTY 20mA current loop I/F. A variety of specifica- 
tions can be applied by controlling the interface. 

Power 50/60Hz 100V ±10% 160VA 
Inked ribbon 13m/m (width) X 13m (length) (Black cartridge) 

Graphic Data RO -136G 
The printer can print graphic data by controlling printing on a dot basis of up to 

960 dots across the page. 
Speed - 80CPS. 

New Dot Printer Featuring Low Cost, High Performance, and Versatility 

The OGURA RO series incorporating a microcomputer, is a low -price, high-performance serial dot printer 

featuring high reliability and a variety of applications. 

It can be used in combination with a microcomputer, a small-scale computer, or as a CRT hardcopy device. 

"Ogura RO Series" aims at dispersion of printers. 

SME OLYMPIA PRINTER 
Why would you want a golfball when you can now have 

something quieter, faster and less tiring? 

The new generation electric typewriter is here! And it doesn't 
have a golf ball. Olympia Whisperdisc. A super -quiet fully elec- 
tronic typewriter with a simple, trouble -free typing disc to give 
you an almost perfect image. 

A self corrector lets you remove up to eight characters by 
pressing a single key. The disc can be changed in seconds to 
a different typeface. The low profile keyboard reduces strain. 
And, being electronic, Whisperdisc is virtually trouble -free. 

SME can now supply the ES100 Typewriter fitted with 
RS232C Serial Interface. Thís unit is known as a ES100P, it 

can interface to all standard computers via a 25 -way 'D' 
connector. 

Please contact SME for more information. 

$1950.00 

ELECTRONICS 
Melbourne: Ph (03) 842 3666 

New Tel No. January 1981 (03) 874 3666 

Trading hours: 10am6om Mon to Fri. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 

PO Box 19, Doncaster East, 3109. Telex AÁ37213. 

DEALER Canberra - 81-5011, Sydney - 661-9237. 

Send 66c in stamps for COMPUTER PRINTOUT 

CATALOGUE for more details. 

All PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOS 

DEALER ENQUIRIES WELCOME. 
Peces and specs. subject to change without notice. 

All peces tax free, for retail prices add 15 per cent. 

., 

bonkcerd 
welcome here 

n 
Give name, number, expiry 
date and signature for mail 

order sales. 

A S 
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ELECTRONICS 
MELBOURNE 
Ph (03) 842-3666 

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

;f'11'I: 

are on the move again 
Due to an incredible increase in 
business, we have been forced to 
look for larger premises. 
Consequently we will soon be 
moving into a new 4,500 sq. ft. air 
conditioned office and factory. 
For our new phone number and 
address, watch this space in next 
months' issue. 

Until then we are open for "BUSI- 
NESS AS USUAL" at the address 
at the bottom of this page. 

S-100 VO PORT BOARD 

-- 
`11-- 

1 a 

DUAL SERIAL 110 CARO'Features: dual inde- 
pendantly controlled serial ports with TTY and 
RS232 outputs and inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes 8 solder resist mask. 
Price: Kit S189. Ass. 5225. 

UV EPROM ERASER 

New product range. Model LEER 15W tube, 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins. Model MEER 8W tube 120 min timer, up to 
10 EPROMS will erase In 20/30 mins. Model MEE 
is same as MEE/T but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEER S125. MEE/T $105. MEE $85. 

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

Send 66c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

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

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

NEW 
COMPUTER 

DEMONSTRATION 
CENTRE 

NOW OPEN! 

omPucom PTY. LIMITED 

117a Henley Beach Rd., 
Mile End S.A. 5031. 
43-7981 - 43-8324 

Two Adelaide men have formed the 
new company - Graham Stallard 
and Jim Pope. Their combined know- 
ledge and experience introduces a 
more complete service to customers. 

Authorised Distributor for: 

Cr commodore 
Computer Systems 

and Peripherals. 
Full range of business software - excel- 
lent after sales service - operator train- 
ing available. 

PET PERSONAL 
COMPUTER 

The completely integrated, low cost, ver- 
satile, personal computer for the home. 

JUST RELEASED 
8000 SERIES 

8032 PROFESSIONAL 
COMPUTER SYSTEM 

Basic 4.0; 32K. RAM; with larger 80 col- 
umn screen. 

8050 MINI -FLOPPY 
Disc drive with capacity of 1 Megabyte 
(one million characters). 

omPucom PTY. LIMITED 

117a Henley Beach Rd., 
Mile End S.A. 5031 
43-7981 -- 43-8324 

401L 

a 

PROGRAMS 
DEBTORS 
CREDITORS 
*INVOICING 
GENERAL LEDGER 

MAINTENANCE 
Repair and maintenance 
of boards, drives 
and printers. 

SALE OF 
CENTRONICS 
779 PRINTERS 
60 CHARACTERS PER SECOND 
FULL 132 COLUMN PRINT ABILITY 
96 CHARACTER ASCII SET 

SIC 

THE SMALL 
BUSINESS 

COMPUTER CO. 
200 Pacific Hwy. Crows Nest. NSW 
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Back door into BASIC 
This is the first in a series of four articles that will explain 
BASIC programming from first principles, using the 
familiar pocket calculator as a starting point. 

I GUESS all of you have used a pocket 
calculator? Well, you'd be surprised 
how much it has in common with a com- 
puter. The only major difference is that 
a computer is much more flexible - it 
does the same things, but more of them. 

One thing a computer can do that 
most calculators can't is repeat a se- 
quence of 'key presses' any number of 
times. Such a sequence is called a pro- 
gram and writing a program is simply 
the process of deciding what the se- 
quence of key presses is to be. 

Calculators 
Let's take a closer look at a simple - 

pocket calculator. It has ten keys with 
mimbers on them and others with 
'functions' like +, -, x and =. When you 
press the keys, complicated electronic 
circuits inside the machine respond by 
performing certain actions. 

f41 M © 0 oaoa a©ao J CLEVER 
BITS 

Phil Cohen 

_> 
Figure 1. Block diagram of a simple four function calculator. 

Figure 1 is a simplified diagram of 
how the calculator is organised inside. 
The block in the middle labelled 'clever 
bits' represents a lot of sophisticated 
hardware, but it's not necessary to un- 
derstand how the hardware works to be 
able to use the calculator. 

This simple kind of calculator has no 
'memory' facility where you can store 
numbers for future use. For example, 
suppose you have a set of numbers and 
you want to multiply them all by 
0.123949. On this kind of calculator you 
have to key in 0.123949 for every calcu- 

12 3.4 

DISPLAY 

lation, which is time-consuming and 
boring. 

Calculators with memory 
The next step towards a computer is the 
calculator with memory, which saves 
you the tedium of entering the same 
number over and over again. You can 
just enter the number once into memory 
and then pull it out with one keystroke 
at the relevant part of each calculation. 

Figure 2 is a block diagram of a calcu- 
lator with memory. Its memory can only 
store one number at a time. 
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Figure 2. A calculator with memory is a little more complicated. 

The memory control keys allow the 
user to control what the memory does. 
For example to put the number 
0.123949 into memory all you have to do 
is key in 0.123949 so that it appears on 
the display, then press the M+ key, 
which enters the contents of the display 
in the memory. To 'recall' or 'read' the 
memory contents at any time during a 
calculation, you press the MR (Memory 
Recall) key. This is probably all very 
familiar to most of you, but it's worth 
going through it all because it ties in 
with what I'm going to say later about 
computer memory. 

Some calculators have more than one 
memory, allowing different numbers to 
be stored in different places. In fact, 
some calculators have hundreds -of 
memories, each of which can be inde- 
pendently 'written to' or 'read from'. 

Programmable calculators 
Although I said earlier that one of the 
differences between a calculator and a 
computer is that the computer can re- 
peat a sequence of steps any number of 
times, there are in fact many calcu- 
lators on the market which can also 
perform this feat. 

So how do you tell a computer from a 
calculator? The answer is, "These days 
it's not easy." In fact, in a number of 
cases, the two terms overlap. 

We saw how a calculator with 
memory is useful when multiplying a 
whole set of numbers by a constant 
value. Well, what if you wanted to take 
the same set of numbers and for each one 
multiply by 15.698, subtract 34.697 and 
find the square root of the answer? You 
could start by putting 15.698 and 34.697 
into two memories ín the machine, but 

The humble otfice calculator has several features in common with a computer. 
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Today's programmable calculators can do jobs 
which once needed a large computer. 

you would still be left with a formidable 
number of key presses to get the answer. 

To get away from all the repetition 
involved in such a calculation, the 
solution is to use a programmable cal- 
culator. This is a machine which can 
'remember' a sequence of steps (such as 
x 15.698 -34.697/ ). You program the 
calculator with the sequence of steps 
you want it to carry out, then for each 
number in the set, key in its value and 
press the RUN key. 

Pressing the RUN key will cause the 
calculator to go through the pro- 
grammed sequence once. The great 
thing about this system is that, having 
got the answer for the first number in 
the set, you simply key in the next 
number and press RUN again. The cal- 
culator will then apply the same 
sequence of calculation steps to the new 
number. 

The program is fed into the calculator 
in much the same way as a value is 
fed into a memory - you press the 
PROGRAM key, which tells the 
machine you are about to program it, 
then simply press the desired key 
sequence. This enters the steps into a 
special group of memories in the calcu- 
lator and when the RUN key is pressed 
this 'program memory' is read out, one 
step at a time, starting at the beginning 
and working through to the end of the 
sequence you originally keyed in. 
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A high powered professional microcomputer like this Hewlett-Packa d HP85 is basically similar to the simplest home computer. 
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[PROG RUN] 

/PROGRAM 

KEYS 

CLEVER BITS 

MEMORY 

Figure 3 shows a simplified block 
diagram of a programmable calculator. 
By now we're getting close to a com- 
puter. 

Computers 
Figure 4 is a much simplified block 
diagram of the inside of a computer. As 
you can see, the program memory and 
the number memories have been 
lumped together into one area, which 
can be used for both purposes. In fact the 
computer will, at any given time, be 
using part of the memory for program 
storage and part for number storage. 
This is a very useful flexibility because 
some applications need a lot of program 
storage and very little number (or 
'data') storage, while others need the 
opposite. 

123.4 

DISPLAY 

PROGRAM 
MEMORY 

---3i=9z51 

Figure 3. Programmable calculators have two 
distinct types of memory. 

oaLP] o ooa® 
GENERAL 
PURPOSE 

KEYBOARD 

Mar 

Programming a computer is exactly 
the same as programming a calculator. 
You fill up part of the memory with a 
sequence of steps (the program) which 
you want the machine to carry out. 

The keyboard of a computer is a bit 
different to that of a calculator. Because 
the number of functions which a com- 
puter can perform is literally without 
limit, most computers use a keyboard 
more like that on a typewriter. For 
example, rather than pressing a key 
marked RUN, you press R, then U, then 
N. All the functions of the computer can 

CLEVER 
BITS 

GENERAL 
PURPOSE 
MEMORY r -- - 12.3 

_32=9x5 

x x ------ ----- x x 

X x x 

L VDU 

DISPLAY 

4- DATA 

4- PROGRAM 

Figure 4. A computer has one large and versatile memory for both program and data. 
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now be' designated by different 'key- 
words' or `reserved words', instead of 
using one key per function like a 
calculator. 

This sort of keyboard has other ad- 
vantages too. The computer can not only 
store numbers and programs in its 
memory, it can also store letters - and 
these can be entered through the key- 
board. This means that the machine can 
be used as a word processor - a 
machine that allows text to be typed in 
and then edited while still on the 
machine, so that it can be printed out 
free of errors and arranged in all sorts of 
different formats. 

A computer display is different too. In 
general it's on a screen like a TV, which 
is usually called a Visual Display Unit 
(or VDU). This shows letters, numbers 
and symbols and usually has some sort 
of 'graphics' capability to enable the 
user to draw lines on the screen for 
tables, graphs and so forth. One of the 
problems with a programmable calcu- 
lator is that you can't see the whole 
program at one time. With a VDU dis- 
play, you can see whole pages of the 
program. 

Languages 
Naturally if you type the wrong word 
into the computer it won't do what you 
want it to do. For example, if instead of 
typing RUN you typed START, the 
machine would be confused. Computers 
can only understand certain words, just 
as a calculator only has so many keys. 
The vocabulary of a particular com- 
puter depends on what 'language' it 
uses. A language in computer terms 
means almost exactly the same as in 
human terms - it's an agreed way of 
writing things, which means the same 
to everyone. 

The grammar of a computer language 
defines what order the words can be put 
in. For example, you can put 3 + 4 = 
into your calculator and get the right 
answer, but you can't put in = 3 + 4. 
Grammar is known as 'syntax' in com- 
puter jargon. Each different computer 
language has its own syntax rules, 
which govern the way the computer will 
interpret what is typed into it. . 

The three remaining articles in this 
series will deal with the syntax of 
BASIC, which is currently the com- 
monest language for home computers. 

Computer physiology 
Before we get into talking about how to 
write programs, it's a good idea to say 

something about what the average 
home computer consists of and how it 
works. It's not necessary to understand 
the 'anatomy' or detailed internal 
workings of a computer to be able to 
recognise the major functions, which we 
might call the computer's 'physiology'. 

First of all, every computer has some 
kind of keyboard. These come in a 
variety of shapes, sizes and styles, but 
most of them look very much like type- 
writer keyboards. One difference that is 
easily noticed is the RETURN key. This 
corresponds to the carriage return on a 
typewriter and is usually found at the 
right hand end of the keyboard. Press- 
ing the RETURN key has the effect of 
making the computer read what the 
user has just typed in. This allows you to 

COMPUTER LANGUAGES 
Various different computer languages are in common use for different purposes. 
The table below lists the principal languages and what they are used for. 

LANGUAGE 

ALGOL 

APL 

BASIC 

COBOL 

FORTRAN 

EASE OF SPECIAL 
LEARNING USES 

Medium Scientific 

Difficult Scientific 

Learners 

Accounting 

Easy 

Medium 

Medium 

PASCAL Fairly easy 

Engineering 

General 
purpose 

COMMENTS 

Needs a fairly large machine 

Uses many special characters - most machines can't handle it 

Very common in home 
computers 

Designed for efficiency, not ease 
of use 

Very common in large machines 

BASIC's only rival in home 
computers - but BASIC is 
easier to use 

SWITCHEIC POWER SUPPLIES 
The California DC range of switching regulated power 
supplies is now available in Australia. The LR Series of 
open frame supplies provide size and weight savings over 
linear, series regulated supplies. Conservatively rated for 
long life, the LR Series was designed for use in 
computers, computer peripherals and industrial 
controls. They provide power for floppies, tape drives, 
memories and microprocessors. The range includes 
versions with up to four independant output voltages. 

The power supplies range in price 
from $170 to $330. 

IN - 
lb 0.. 

1. 

Standard features include: 
Plus/Minus 20 percent line 
tolerance 
Inrush limiting 'on turn -on 
Individual output regulation of 1 

percent 
Individual output current limiting 
with foldback 

..-i = -rr =.` --' 

Thermal protection 
50 millivolt P -P output ripple and 
noise 
0-40 degrees C convection 
cooling without derating 
70 percent minimum efficiency at 
fyll load 

MicroPro Design Pty. Ltd. 
PO Box 153, North Sydney, NSW 2060. Phone (02) 438-1220. 
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Australia's first 
under $300 computer 

§295 
INCL ZXAO BASIC 

MANUAL 

With Sinclair ZX80, for lust $295 you get ev- 
erything you need including leads for direct 
connection to your own cassette recorder 
and television. The ZX80 really isa complete, 
powerful full -facility computer matching or 
surpassing other personal computers cost- 
ing much more. 
Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach -yourself BASIC man- 
ual. 
The ZX80's 1K byte RAM is roughly equiva- 
lent to 4K bytes in a conventional computer 
because the ZX80's brilliant design packs 
the RAM so much more tightly. (Key words 
occupy just a single byte). You can add to the 
memory via the expansion port, giving a 

maximum potential of 16K. 

Now available from: 
EMONA ENTERPRISES PTY. LTD. 
CBC Bank Bldg., 661 George Street, 
Haymarket, Sydney. (02) 212-4815. 
EMTRONICS 
649 George Street, Sydney. 

Order Form: Emona Enterprises P/L, 
PO Box 188, Coogee, NSW, 2034. 

Ready -assembled Sinclair ZX80 
Personal Computer, excl. mains 
adaptor $295.00 
Mains Adaptor $16.00 

Memory Expansion Board(s) 
takes up to 3K bytes $28.50 
RAM Memory chips - standard 
1K byte capacity (6 IC's) $10.00 ea. 

TOTAL $ 

Please send further information and 
prices: 

Sinclair Measuring Instruments 
SEW Test Instruments 
SEW Panel Meters 
Goodwill Test Instruments 
Oscilloscopes 
Audio Generators 
AC Millivoltmeters 
RF Attenuators 

I enclose cheque/Bankcard. Total $ 

IIIIIIII11II11 
Name 

Address P'code 

-I 

J 

type a full line of instructions, then read 
them off the screen to make sure that 
they are correct before committing 
yourself by pressing RETURN. 

Some computers have a second key- 
pad to the right of the typewriter -style 
one. This second keypad looks like a 
calculator keypad - it contains the 
numbers from 0 to 9. It's there because 
the standard typewriter layout is not 
ideal for keying in numbers - all of the 
number keys are in a row along the top 
of the keyboard. 

When it comes to displays, the market 
is split between the more expensive 
machines, which have their own video 
screen built in, and the cheaper ones 
which plug into the back of a domestic 
TV. 

A normal screen layout is. something 
like twenty rows, each containing about 
sixty characters (a character is a letter, 
a number, a symbol or a space). All but 
the very cheapest computers have some 

method of storing programs so that they 
can be recalled when you want to use 
them again. 

For example, suppose you spent a 
whole afternoon writing a program to 
calculate compound interest. If you 
knew that you were going to need it 
again a week later you could go to the 
trouble of writing it down line by line so 
that you could type it in again the next 
week. But this would be time- 
consuming and there would always be 
the possibility of making a mistake. 

A much easier way is to design the 
machine so that it can take a program 
which is stored in it and convert it into a 
sequence of musical notes that can be 
recorded on a domestic cassette re- 
corder. When you play back the 
cassette, the computer will listen to the 
notes and reconstruct the program from 
them. Some machines have cassette 
recorders built in, while others require 
the use of an external recorder. fa 

THE ANATOMY OF A TYPICAL HOME COMPUTER 

CASSETTE 
RECORDER C 

RAM -1 

CASSETTE I._. 

INTERFACE 

ROM 

CPU 

VDU 

KEYBOARD 

TV INTERFACE 

X xx7(xY 
xx 
xxxxxx O 

TV SET O 

CPU stands for Central Processing Unit, home of the famous microprocessor. 
This part of the machine does all the thinking and corresponds to the 'clever bits' 
in a calculator. 

RAM or Random Access Memory is where the computer stores all the numbers 
and programs that the user enters. 

ROM means Read Only Memory. This is where the language is kept, in the form 
of an interpreter program that translates BASIC into a 'machine code' that the 
computer can understand. Data in ROM is permanently stored - it does not 
disappear when the power goes off, and it cannot be altered. 

VDU stands for Visual Display Unit, a screen on which information is displayed 
in a form that humans can read. On most computers the VDU is fairly autonomous - it does not need to be refreshed all the time by the CPU, but can store a string of 
characters in its own memory and display them until the CPU tells it to change. 

The Cassette Interface translates messaget from the CPU into a code of audio 
tones suitable for recording on a cassette. It can also translate these tones back 
into machine code when the CPU needs the information again. 

108 - December 1980 ETI 



E-"- P -A- N -CI 
YOUR SYS/ifl8O Ty# - 

AT LAST! THE 

, NEW SYSTEM 80 

S-100 EXPANSION 

INTERFACE 

Here's what 
it can do for your System 80: 

Give you a standard Centronics parallel printer 
port. (Suits most printers including our Dot Matrix 
(X-3255) and Daisy Wheel (X-3265) printers. 

Give you an RS -232C port with full 'handshaking' 
logic for connection to modems, etc. 

Give you the option of fitting extra memory: fit a 
RAM CARD with another 16K or 32K (available 
separately) - plus you can still fit another S-100 
add-on board. 

Give you a floppy disk controller (up to four 
drives) with external data separator for improved 
reliability 

Gives you the ability to use a cheap teleprinter 
instead of a parallel printer. Save a bundle! 

Gives you S-100 compatibility: so you can use 
many of the peripherals from hundreds of manu- 
facturers: why be tied to one source of supply? 

AND IT'S $$$$ CHEAPER THAN TANDY! 
Apart from the massive savings on the 
computer itself, our expansion unit is over 
$119 less than Tandy's (theirs is $618.95 
including RS -22C interface). And it offers 
you much more! 

Cat X-4010 
Freight $6 Below cost 
anywhere in Australia 

ONLY 

$49900 
Terms available to 

approved applicants 

16K RAM CARDS TO SUIT 
S-100 INTERFACE 
Comes with 16K fitted; with room for another 
16K. You can have a 48K computer! 
And the savings can be massive! 
Card (including 16K RAM) 
(Tandy charge $220.00!) X-4016 $199.00 
Second 16K RAM 
(Tandy charge $220.00!!) X-1186 $59.95 

IF ALL YOU WANT IS A PRINTER INTERFACE .. . 

We've got this economical parallel interface 
allowing you to run any Centronics -type 
printer direct from the System -80 - no 
expansion interface needed. And again, the 
price is a big saving over Tandy's! 

DICK SMITH 
Electronics 

Printer Interface: 
,., Cat X-4013 

$495° 
Connecting Cable: 
(suits Printer Inteface 
or S-100 Interface) 

407 $3950 
Cat X-4014 

SEE OUR OTHER ADS FOR 
" FULL ADDRESS DETAILS 
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19 William Street, Alexandria, 
NSW 2015. Phone (02) 699-4334. 

JUST PLUG IN 
AND COMPUTE! 

PET PERSONAL 
COMPUTER 

USER 8K 
USER RAM 
CASSETTE 
MONITOR 

$999 complete 

Call in and see our 
Microcomputer House 
Specialised custom software for all your 
business applications 
Software development 
Conversion from 16K to 32K 
Sound units 
Exciting range of executive furniture for 
microcomputers from $285.00 
Extensive range of technical publications 
for 6502 
All microcomputer supplies 

Sole NSW agents for 
DATASOFT 

Business programmes covering a wide 
variety of standard business applications - accounts, estate agent pack, hotel 
database, portfolio management, 
Wordpro II and III 
Games and simulations - fast moving, 
quick thinking, exciting. See our extensive 
range. 

TEACH YOUR PET NEW TRICKS 
Select your software and try now. 

eomf2uLEPL 

£?ounty 

qty. ltd 
"THE 

MICROCOMPUTER 
PROFESSIONALS" 
Thinking of purchasing a mic- 
rocomputer system or adding to 
the one you already have? Make a 
good investment - invest a little 
bit of time to talk to the profes- 
sionals at Computer Country. Re- 
member the quality of the after - 
sales hardware service and con- 
tinual after -sales software and 
hardware advice you get is just as 
important as the price of the sys- 
tem you buy. Come and have a 
chat with the professionals of 
Computer Country just once and 
you'll realise how much help we 
can be in enabling you to get the 
most out of your microcomputer 
system. 
Computer Country stocks a wide 
range of microcomputer hardware 
including the Apple, Northstar, 
Commodore, Texas Instruments, 
NEC, Impact Data and many more. 
We carry a wide range of software 
for many systems including the 
TRS-80. We can also help you in 
customising software for your 
specific application. 
Our service department not only 
completely backs up all hardware 
purchased from us, but invites en- 
quiries from those who have 
purchased elsewhere and have 
hard -to -fix problems. 

MAKE A SMART MOVE - COME TO 

eountay 

Pty. J2td 

338 QUEEN STREET, 
MELBOURNE, VIC 3000 

(03) 329-7533 
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"THE BIG BOARD" 

014` 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

Isb, SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 
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THE FERGUSON PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M'. Just imagine all the off -the -shelf software that can he run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, and an enclosure; and 
you have a total Business System for about 1/3 the cost you might expect to pay. 

FEATURES: (Remember, all this on one board!) 
64K RAM 

Uses industry standard 4116 RAM'S. All 64K is available to the user. our VIDEO 
and EPROM sections do not make holes in system RAM. Also. very special care 
was taken In the RAM array PC layout to eliminate potential noise and glitches. 

Z-80 CPU 
Running al 2-5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 

INTERUPTS. Fully buttered and runs 8080 software 

SERIAL I/O (OPTIONAL) 
Full 2 channels using the Z80 510 and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communicarion or data -terminals. Supports mode 21nt. 
Price for all parts and connectors: $95 

BASIC I/O 
Consists o1 a separate parallel port (Z80 P101 tot use with an ASCII encoded 
keyboard for input. Output would be on the 80 s 24 Video Display. 

$695 00(64K KIT 
BASIC I/O) 

SIZE: 8'h 13'l. IN. 
SAME AS AN -B IN. DRIVE. 
REQUIRES: 5V @ 3 AMPS 

- 12V @ .5 AMPS. 

24 x 80 CHARACTER VIDEO 
With a crisp. flicker -free display that looks extremely sharp even on small 
monitors. Hardware scroll and lull cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making Customized 
fonts easy Sync pulses can be ariy desired length or polarity. Video may be 
inverted or true. 

FLOPPY DISC CONTROLLER 
Uses W01771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to lour 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the SAB00 or SA801. brines can 
be configured lot remote AC oil -on. Runs CP/M 2.2. 

FOUR PORT PARALLEL I/O (OPTIONAL) 
Uses Z-80 P1O. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O' $45 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: S25 

PFM 3.0 2K SYSTEM MONITOR 
The real power o1 the Big Board lies in Its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M', Copy, Examine. Flit Memory, Test Memory, Go To. Read and Write I/O Ports, Disc Read (Drive. Track, Sector), and Search. PFM occupies one of the lour 2716 EPROM locations provided. It does not occupy any of the 64K of system RAM! 

CP/M' 2.2 FOR BIG BOARD 

The popular CP/M D.O.S. modified by MICRONIX 
SYSTEMS to run on Big Board is available for 5150.00. 

REGISTERED PACK & POST $5.00 

TERMS CASH CHEQUE OR BANKCARD (MIN $100 DEP) 

ALL PRICES PLUS TAX IF APP 

DELIVERY 3-8 WEEKS ON ORDER 

RITRONICS WHOLESALE 
11- 425 HIGH ST., NORTHCOTE VIC 

481 1923 489 7099 PO BOX 235 

r 
Bankcard Mail Orders Welcome 

Please debit my Bankcard 

Bankcard No 

Expiry Date 

Name 

Signature 



 9 THE SYSTEM8O 
IS REALLY A SYSTEM! 

NOW YOU CAN BUILD YOUR SYSTEM 80 INTO 
A SUPERB COMPUTER SYSTEM .:. ' 

This is Australia's fastest selling microcomputer the superb System 80 
available only through Dick Smith Electronics (& authorised re -sellers). 

However, until now, there has been a problem. The System 80 hasn't 
really been a system at all. Like a car without a tow -bar useful, but 
limited inwhat you coulddo with It. . 

Now all that has changed: we're proud to announce the release.of the 
System 80 Expansion Interface. the System 80, through its S-100 
expansion interface, now has the potential to be used with hardware and 
software devices from over 200 manufacturers. S-100 is fast becoming 
the industry standard, which means you aren't tied to any single one 
supplier for add-ons. A single supply source means that prices can - and 
usually are - sky-high because there is no competition. 

So now we expect the System 80 to really boom - not just to hobbyists, 
who've had it all their own way until, now - but to businesses, to 
students, to housewives, to industry .:. There are virtually no limits to 
the System 80 system. All it takes is imagination. 

And don't forget: software requirements for the System 80 are virtually 
the same as for the TRS-80: so most of the thousands of programs 
written for it will also run on your System 80 system! 

ONLY 
s69 (4K RAM, Soo LEVEL II 

Cat X4003) 

16KRAM,LEVELII $75A( . 

MODEL (Cat X-40155) 

NEW SYSTEM 80 
SOFTWARE - 
FOR FUN & EDUCATION 
Here are five recently released software 
tapes for the System 80 (also suitable for 
the TRS-80 Level II). They're fun to play 
and they're educational, too. 

X-3688 "DEATH TRAP' 
In this fast-moving realtime 
graphics game you have to 
control the motion of a 

constantly -moving point on 
the video screen and avoid 
randomly -appearing "mines" 
until an "escape window" 
appears. You can't cross your 
own trail, or hit the sides of 
the screen either. If you 
escape, you get further tries 
so only It getstougher! Has X-3698 "LEARNING FUN 3: sound effects.cts. Requires 16K. ALPHABET 
X-3692 "SPEED READING COUNTDOWN/RHYME TiME" 
COURSE 
A set of programs supplied on In Countdown sets of words 
two cassettes, designed to '1):P r' i 4't, taken at random from a large 

help readers of all -ages to ; :.iIJ tADIN group must be placed In 

improve their reading skills. r J»'.1° UWE ° alphabetic order. Rhyme Time 
The programs have been 
developed from the West 
Australian Reading 
Development Scheme. 
Requires 16K. 

/ ;;' '.r,ffflN= 
Or.nrtiniwli4iai Il 
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SAVE 
HUNDREDS OF 
DOLLARS OVER EQUIVALENT 
COMPUTERS AND HARDWARE! 

BUDGET MONITOR 
The System SO will run with any TV 

USY 
E WITH 

set but In case you need a monitor, 
check this one out! P.S. This monitor COMPUTER! 
will also work with most other micro- 
computers. Compare our prices and $149SO 

I 

SAVE Cat X-1196 

$9.95 

,.,.. ....o ..",.. 
--._ r..... 

$19.95 

X-3694 "LEARNING FUN 1: 
SCURVE INVADERS" 
Combines basic maths drill . 

with the ever -popular "Space S 

Invaders' game. Before being 
able to take each shot the 
player feeds In the "corréct 
data", Sound effects, three 
levels of difficulty. Requires 
16K. 

X-3696 "LEARNING FUN 2: 
HANGMAN/CONCENTRATION" 
Two programs. Hangman is 

complete with -animated 
graphics " man" getting hung. 
The words chosen by either 
the program or a second 
player. Concentration: two 
players or teams have to 
match prizes behind numbers 
on the screen, then try to ' 

guess the mystery food word. 
Requires 16K. 

displays a series of unfinished 
rhymes, and the player has to 
type In the missing word from 
the dues given In the rhyme 
Itself. Requires 16K. 

$9.95 

$9.95 

$9.95 

BARGAIN PRICED 

MINI DISK DRIVE 
$200 less than Tandy's equivalent 
You'd pay over $1000 more 
from Tandy for a 4 - 
drive system! 
This incredible 
drive is world- 
famous Pertec 
brand; offers 
higher capacity 
than Tandy drive 
and will work with 
System 80 or 
TRS-80. Ask for 
more info. at your 
nearest Dick Smith store! 

X-3230 $379 
DISK PRICES TUMBLE! 
Unbelievable prices for either hard or soft 
sectored mini diskettes. Suit virtually all disk 
drives available. Buy from Dick and save a 
fortune! 
Hard Sector (X-3505) 
Soh Sector (X-3510) 

Trade enquiries 

WERE $5.95 EAU NOW: 
1 -10: 

10 - 100: 3.05 

100 UP' .50.95 



ITOH 8300P 
BUDGET PRINTER 

For budget printing, you can't go past this 
one! Uses standard tractor -feed paper, gives 
high quality print from Its 7x5 dot matrix_ 
Upto 240mm paper, prints 125 chars/sec 
For either System 80 or TRS-80. Cat X-3255. 

40/80/132 CHAR/LINE 
Uses Printer Interface 
and cable below 

$970 
FAN -FORM COMPUTER PAPER 

TO SUIT ABOVE PRINTER. 2000 SHEETS. 

Cat X-1189 $35.00 

LETTER QUALITY 

DAISY WHEEL 
PRINTER 

For top quality print, try this: it's over 
$300 cheaper than Tandy's daisy- 
wheel, and is capable of proportional 
printing! Limited stocks 

Takes standard 

stationery! 

Cat X-3265 

$199500 
PROGRAM CASSETTES 
Popular C-10 computer cassettes Oust 
the right size for programs!) with $ 95 computer -quality tape. Suitable for all 
'compact cassette' type units (which 
everyone uses!) Cat X-3500 

SAVE A FORTUNE 
ON MEMORY IC'S 
Were almost 5100 more twelve 
months ago! Fast 250nS 4116 
RAMS, for up- 
grading your 4K, 
or 8K to 16K pn 
16K to 32K or 
32K to 48K 8 Q ~AT 
IC's in pack. too KIT 

With full inatr. 
Cat X-1186 

f 5995 DKa SIaIIH Hf(taOwcj 

Also available individually: 
Cat Z-9310 .... $7.90 ea. 

SOUND OFF 
Add sound to your 
System 80 programs! 
Includes amp, programs 
and full Instructions. 
You can add sound to 
misting programs tod 
41so suits TR5-80 

:"at X-3648 

DICK sko i /fl PERSONAL [sa COMPUTER of 
CASSETTE TAPE 

DON'T NEED FULL S-100 
EXPANSION? 

Use this parallel printer interface if 
you don't need full S-100 expansion. 
Save a bundle! Uses similar connecting 
cable to S-100 Interface 

$49zo 
PRINTER CABLE °' 

X-403 

C -to 

Fitted with edge connector at one 
end, 57N-36 plug at other suits vir- 
tually all Centronics -type printers. 
Use with either S-100 interface or 
parallel printer Interface. .i,, $3950 

MICROSOFT' 
EDITOR/ASSEM- 

BLER PLUS! 
Editing assembling & debugng 

you've never had before! 1 
l quivalent of Tandy's Editor/ 
assembler and T -bug products 

$ 950 less than half the price! And 
it's far more powerful! Suits 

System 80 & TRS-80. 

LIGHT PEN BARGAIN!7at7-3645 $3 
The best value around. y 
Gives your System 80 or 95/.` 

Cat X-4014 

EDnOR/ 
ASSEMBLER- 

TES 80 an eye. Easy to 9 se, has simplleproarame 

but in onepackage and at 

COMPUTER HOT LINE 

i.:; . I'1' . . . ' 

_ 

II 

95 
Cat X-3680 

SOFTWARE 
for System 80 or TRS-80 

GAMES AND EDUCATIONAL SOFTWARE 
CURRENTLY. AVAILABLE 

TIME TREK $17.95 
Youre boldly going where no n has gone before . Mind you, those 
pesky Klingons attack you from teme to time, so you'll need last reflexes as well 
as sharp wits Nine levels of difficulty. Cat X-3650 

STIMULATING SIMULATIONS $17.95 
No less than 10 different games all fascinating and original Art Auction, Forest 
Fire, Monster Chase, Nautical Navigation. Lost Treasure. Business Management. 
Gore Fishing. Rare Birds. Space Flight and Diamond Thief Cat X-3652 

ELECTRIC PAINTBRUSH $17,95 
This is a special machine language 'graphics interpreter program, which lets you 
program dazzling graphics displays using simple highlevel commands Easy -and 
fun. Cat X-3654 

BRIDGE CHALLENGER $17.95 
Keen on Bridge' This game never gets tired of playing wdh you ideal for 
practising and improving yua level of play - whether yoúie an expert or lust a 
beginner Needs a 16K machine Cat X-3656 

MICROCHESS $22.50 
Think yore re a mu at chess' This program will put you to the test. But think out 
your moves carefully. the computer is out to beat your One of the top selling chess 
programs in the USA cat X.3658 

BLOCKADE $17.95 
You'll need fast reflexes and good Co-ordination for this one. Ifs written rn 
machine language so can give really high speed graphics Try to force your 
opponent intoaC rahs,on with a moving walls without running into a wall yourself. 
Cat X-3659 

PUNTER'S DREAM S12.50 
Place your bets please the race is about to stertr Study the form of the various 
horses before placing your bets Then the race is onl The program looks after the 
'betting accounts' of up to nine punters, and can even cream off a percentage for 
the 'house you get a elastic s.mulation of racetrack piobabrinres Use It for fun. 
or to improve your strategies! Needs a 16K machine. Cat X-3660 

BANDITO $14.95 
Like playing the oneurn bandits down at the club? Here's one you can play 
seated at your friendly System 80, Tell the machine how much you want to wend. 
and .t mil feed It through Watch the handle go down. the reels spun, and your 
money goi Then experience that familiar rhnll when you he a jackpot. Needs a 
16K machine. Cat X-3661 

MATHS/SPELLING S9.95 
Here's a great way to coach spelling and maths- imagine how much more 
interesting the lessons are if the computer isgiving the problems, Help stamp out 
illiteracy and poor spelling - this great program can help you do iti Cat X-3662 

AIRMAIL PILOT $12.95 
You're back in the early days ol aviation You must get the mail through in the 
shortest possible time your clots -covered be -plane must take you through 
unpredictable winds and electrical storms - can you make iP Cat X-3663 

INTERLUDE $22.50 
This is the adults -only game for your computer After the k Ids have gone to sleep, 
let the computer give you ideas for the rest of the mghtl It comes well a 

'comprehensive' instruction manual. (Note: this program .s NOT evadable to any 
person under 18 years of age). Oo not purchase this program if you are easily 
offended. Needs a 16K machine. Cat X-3675 

SIMUTEK 1 $17.95 
Not lust one, but FIVE superb space fantasy games Includes Graphic -Trek 2000 
(try to dock the Enterprise with the space station without being shot dowel), 
Invasion Worg (protect the Earth(. Star Wars (get in to the Death Star. plant a 

Bomb and gel out again!( Space Target (*battle game( and Saucers (an action 
graphics game). Complete with instruction book. Needs 16K. Cat X-3685 

POKER PETE $15.95 
Like a game of poker? He's a pretty shrewd player- hard to beat, although it Can 
be done. Has really tntnpurng graphics. needs 1611 machine. Cat X-3664 

NOW AVAILABLE - 

SYSTE M 80 
TECHNICAL 941 1.05° 

tent 

P' 

MANUAL 915 RI /11-11" 

48 pages of data, technical 
information, service data, 
minor modifications, etc. etc. 
Great for technically minded 
people with their own computer. 

$1495 Cat. B-6210 
-a 
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Matrox video boards 
reviewed 
Craig Barratt 

This article looks at two stackable S-100 video graphics 
boards, the ALT 256 and the ALT 512, both from 
Canadian manufacturers Matrox. 

THE PRICE OF video display units is 
falling all the time and their high speed 
and flexibility are making them the 
most popular output device. But their 
vast potential cannot be properly 
realised without a fairly sophisticated 
board to drive them. At the high end of 
the video board market are a range of 
boards from a Canadian company, 
Matrox. Their Australian distributors 
are Measuring and Control Equipment 
Company, of Epping in New South 
Wales. 

Matrox's range of boards may be 
broadly divided into two categories, 
alphanumeric and graphic displays. 
Both of these display types are available 
in a variety of bus structures, including 
S-100, Multibus (the SBC-80 bus from 
Intel), LSI-11 and a variety of stand 
alone modules. 

The alphanumeric boards have dis- 
play formats starting with eight lines 
by sixteen characters, right through to 
boards with 24 lines by 80 characters.. 
Character fonts vary between 5 by 7 
upper case only and 7 by 9 upper and 
lower case. One board has its characters 
sitting in a 12 by 14 matrix and 'is 
intended for a public information en- 
vironment. Some boards have special 
features such as software programmed 
display formats, colour, character 
blanking, inverse video and variable 
intensity. All the boards are memory 
mapped, which means the micropro- 
cessor simply writes into certain 
memory locations to make characters 
appear on the screen. 

The range of graphics boards is just as 
extensive. Display formats include 256 
by 256 dots, 256 by 512, 512 by 512 and 
even a 256 by 1024! These boards are 

I/O mapped and the features on some 
boards include colour, variable inten- 
sity and software programmed display 
formats. 

Stacking boards 
This seems all very well, but two prob- 
lems become evident. Firstly these 
boards are obviously designed for the 
American market with a 60 Hz frame 
frequency and would seem unsuitable 
for use in Australia. This however is not 
a problem since Matrox have provided a 
series of jumper options which may be 
arranged to provide 50 Hz/312 line 
operation. 

Secondly it would seem that a 
graphics board would need its own 
monitor, or you may need to switch 
either the alphanumeric or graphic 
video line through to your monitor. 
Matrox have overcome this problem by 
making their boards stackable. This 
means that a graphic and alphanumeric 
board may be combined to produce 
graphics and alphanumerics simul- 
taneously on your monitor. 

The only special requirement for 
stacking boards like this is that all 
boards derive their timing from one 
source, in other words one board must 
be a master and the others slaves. Most 
of the graphics boards and some of the 
alphanumeric boards have jumpers to 
select master/slave operation and these 
boards have 16 pin connectors with all 
the relevant signals. 

Another more useful but not so ob- 
vious application for stacking boards is 
to have several graphics boards in a 
system and use each of the boards to 
provide grey level, colour, flashing or 
some other information particular to 

each bit on the screen. Thus if you want 
a display with 256 by 256 bits, four grey 
levels, four colours, and a flashing bit 
for each dot on the screen you simply 
plug together five 256 by 256 by 1 

Matrox graphics boards and add some of 
your own electronics, to give a 256 by 
256 by 5 display. Now you know what to 
do when you win the pools! 

The ALT -256 
You wouldn't have guessed it, but the 
purpose of this article is to review an 
S100 graphics board from Matrox, the 
ALT -256. This board has only one bit 
per pixel (dot on the screen), in other 
words each of the 256 by 256 pixels may 
only be switched on or off. If you want 
colour or several grey levels you will 
have to stack two or more of these 
boards together as explained above. 

The board occupies four output ports 
and one input port. The base address of 
these I/O ports is set to any multiple of 
four using wire jumpers .on the board, 
and a functional breakdown of these I/O 
ports is provided on page 115. 

As shown in figure 1 pixels are 
addressed with x and y coordinates. The 
x value for a pixel is the column number 
of that pixel, with the left column 
having x = 0, and they value is the row 
number of that pixel, with the top row 
having y = 0. This means that the top 
left pixel has coordinates (0,0), and the 
bottom right pixel has coordinates 
(255,255). So to address a given pixel we 
simply write its x coordinate to port 
b+1, and its y coordinate to port b+2, 
where b is the base address of the I/O 
ports. Having set up the x and y regis- 
ters of the graphics port we may now set 
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The ALT -256 video board provides a rock steady 256 x 256 pixel display with no flickers during screen accesses. 

or reset that pixel. To reset that pixel we 
write a 0 to port b+0 and to set it we 
write a 1 to port b+0. 

We may also erase the screen by 
writing to port b+3. Writing a 0 will 
clear all pixels and writing a 1 will set 
all pixels. Erasing the screen obviously 
isn't instantaneous, and in fact takes 
between 20 and 40 milliseconds (one 
and two frame times) and new com- 
mands issued during erase time will 
have undefined effects. To avoid this an 
input port has been provided with two 
státus bits. The bottom bit (bit 0) is high 
if the display is busy (being erased) and 
low if the display is ready to accept 
commands. Bit 1 is low if the video por- 
tion of the screen is currently being 
scanned, and is high during vertical 
blank. Although setting and clearing 

y 

o x 255 

SCREEN 

255 

Figure 1. Pixels are addressed with x and y co- 
ordinates. 

bits doesn't put flickers on the screen, 
this bit is useful for things, like ani- 
mation, where it wouldn't be desirable 
even for one TV frame to have half of a 
new image and half of an old image on 
the screen. The idea is that the processor 
should do all its screen manipulations 
during the vertical blank period. 

Software interface 
Obviously most programs that use 
graphics output will not use the 
graphics board at such a low level. Such 
an approach would be very clumsy, and 
all programs would have to be modified 
if a new and different graphics board 
was required for some reason. There are 
two good software solutions, one from an 
American company called Sublogic and 
another courtesy of myself. 

TABLE OF I/O PORTS 

Write ports: 
b+0 Dot intensity 
b+ 1 X address 
b+2 Y address 
b+3 Erase 

Read port: 
b+0 Status 

b is the base address of these 
ports and is any multiple of 4. 

1 

Sublogic have written what they have 
called a Universal Graphics Inter- 
preter. The idea is that programs 
produce a file of data for the interpreter, 
and the interpreter then looks at this 
data and draws the corresponding lines 
and pictures on the screen. This has the 
advantage that if your hardware 
changes, you only need a new interpre- 
ter while all your programs and data 
files need not change. - 

Interpreter commands include draw- 
ing lines, dots, polygons (shaded or 
unshaded), ellipses, moving the cursor 
or origin and setting various display 
modes. Things may be done single pre- 
cision (8 bit) or double precision (16 bit) 
and the interpreter does its best to fit 
what you want done onto the display for 
which it was written. 
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Jumpers convert the board from 60 Hz to 50 Hz 
operation. 
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Writing the program to generate a pattern like this is very difficult if you use BASIC. It's relatively simple 
In PASCAL, A related pattern is shown on the facing page, together with the program used to generate it. 

While this approach is a good one you 
would really need at least one disk drive 
and a good operating system to use the 
software package effectively. 

Unfortunately the wrong Sublogic in- 
terpreter was given to us with the 
board, so we never got a chance to use it. 
Obviously we needed some method of 
drawing pictures for the photos you can 
see in this article. I 

All we wanted was three functions: 
clear the screen, set or reset a dot and 
draw a line between two points. These 
individual functions should really be 
written in assembly code for speed and 
should be linked into some higher level 
language. ,BASIC is not the obvious 
choice, and is about the worst choice we 
could make for this task. The juggling of 
variables required and the difficulty in 
interfacing assembly code subroutines 
(let alone passing parameters to them) 
ruled out BASIC. In fact a good lan- 
gauge to choose is PASCAL and the above 
assembly code routines were quite easy 
to link in as procedure calls, with 
parameters passed in the usual fashion. 

The PASCAL program that produced 
the triangle patternis shown onpagel17. 

The hardware 
Having covered the software aspects of 
the ALT -256, it would be a good idea to 

look at its hardware, and our 
impressions of it. 

On the plus side the boards are stack - 
able, and may be selected for 50 or 60 Hz 
operations, as explained above. Besides 
these there are only two other nice as- 
pects of the hardware that deserve 
mention. These are that there are no 
screen flickers during processor 
accesses, and the picture on the screen is 
rock stable. 

In the category of "nasties" there are 
more than just trivial things, which 
isn't very satisfactory. The major short- 
coming of the board we feel is that you 
cannot test a bit on the screen. In other 
words the board has write only memory 
(or WO M ). This may not seem to be a 
problem if you are using Sublogic's in- 
terpreter but if you are writing 
interactive software, games or simply 
drawing pictures with a joystick you 
have to maintain a duplicate copy of the 
screen in system memory. This slows 
down screen accesses, because the 
duplicate copy has to be updated as well, 
and complicates programs quite un- 
necessarily. We cannot understand why 
such a feature on a supposedly very good 
board was omitted. 

The second non -trivial shortcoming is 
that the position of the video data with 
respect to the vertical and horizontal 

synch pulses is fixed, in other words you 
cannot move the picture up and down or 
left and right to centre it on your moni- 
tor screen. Although on our monitor the 
whole picture was visible, it certainly 
wasn't centred, and it is quite possible 
that with some monitors it would be 
necessary rather than just nice to be 
able to move the picture. 

The only trivial hardware "nasty" of 
the board is that it is 14 5'mm high - 
even though Matrox's catalogue speci- 
fies that the ALT -256 is a 135 mm board. 
This is only a minor detail but if the 
accepted thing is to have 135mm cards, 
why make one that is 145 mm high? 
Anyhow, just be careful if you want to 
plug this card into a close fitting card 
cage - you may not be able to get the lid 
on! 

The ALT -512 
This board is the big brother of the ALT - 
256, and is the only other S100 graphics 
board that Matrox makes. There are no 
prizes for guessing that its display for- 
mat is 256 by 512 by 1, but that is only 
half true. The ALT -512 allows you to 
select under program control one of 
eight display modes, including 256 by 
512 by 1, 256 by 256 by 2 (4 grey levels) 
and 256 by 256 by 1. In the last mode the 
processor may write into one 256 by 256 
by 1 plane while the other plane is being 
displayed, which is ideal for applica- 
tions in animation. 

The price 
Both the ALT -256 and ALT -512 are 
available from Measuring & Control 
Equipment Co Pty Ltd. Their postal 
address is P.O. Box 78, Epping, NSW 
2121, and their phone number is (02) 
86-4060. These two boards are available 
only in assembled and tested form, and 
come with a three month warranty. 
Now for the bit that hurts; the ALT -256 
will cost you $474 and the ALT -512 con- 
siderably more at $695. Neither of these 
prices include sales tax, so you will have 
to add another 15% if you have to pay 
tax. 

Matrox boards are obviously just the 
thing for the OEM market where people 
are after assembled hassle free modules 
and price is a more minor consideration. 
But as most hobbyists would think, 
$474 is a lot for eight kilobytes of 
memory, especially when the board isn't 
quite as good as it should be. 

Now I think you will be wondering "Is 
it worth it?". This really depends upon 
what your budget is and what you may 
need it for. If you are about to buy your 
second hard disk, you may want one of 
these to brighten up your computer 
room, but if you have to save up for each 
month's ETI, you needn't think about. 
buying a Matrox board yet. 
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program triangle; 
uses drawline; 

const ratio = 0.06; 
var new, old : array [1..6] of real; 

count, countl : integer; 

procedure newpt(var x1,y1 : real; x2,y2 : real); 
var m, b : real; 
begin 

line(round(x1),round(y1),round(x2),round(y2),1); 
if x1< > x2 then begin 

m := (y2 - y 1)/(x2 - x1); 
b:=y1-m*x1; 
x1 :=x1 + ratio *(x2 -x1); 
y1:=m*x1+b 

end 
else y1 := y1 + ratio '(y2 -y1) 

end; 
begin 

clrscr; 
new[ 1 ]:=128;new[2]:=0;new[3]: =0;new[4]:=255; 
new[5]:=255;new[6]:=255; 
for count := 1 to 20 do begin 

for countl := 1 to 6 do 
old[countl] := new[countl]; 

newpt(new[ 1 ], new[2],old[3],old[4]); 
newpt(new[3], new[4], old[5],old[6]); 
newpt(new[5],new[6],old[1 ],old[2]). 

end 
end. 

Micro Computers From 
INDUSTRIAL MICRO SYSTEMS SERIES 
SERIES 8000: SYSTEMS WITH 
TIME PROVEN OM COMPONENTS 8000 
Regardless of the size of machine you choose, there's room inside 
for up to 256k of IMS RAM with memory management. And the 
integrated floppy disk capacity is pretty impressive too - more 
than a million bytes per drivel You can start with a single 8" drive, 
then install one or two more when you need it - all in the same 
cabinet. The Series 8000 System's power supply and disk 
controller are made with this kind of expansion in mind so growing 
is simple. And our Z-80 computers have features like serial parallel 
1/0's, clocks, PROMS on board so that less slots are used on the 
S-100 12 slot motherboard, giving more space for extra RAM or 
special purpose boards. 
Because the system is S-100 and CP/M based you can run all of the 
programs written for use with CP/M systems. (Like CBASIC, 
FORTRAN, COBOL, PASCAL, C, ALGOL, WORDSTAR etc). And 
you can go multi-user as well) 

CALL US FOR MORE INFORMATION ABOUT THIS SYSTEM OR 
IT'S LITTLE BROTHER WITH THE 5" DISKS-THE SERIES 5000. 

.w..... rw.nr,r]I 

I 
I 

S.I. MICROCOMPUTER PRODUCTS 
Formerly sigma International Pty. Ltd. LTD 

GPO BOX 72 SYDNEY 2001 92 PITT ST SYDNEY (02) 2314091 232 6804 
Distributors: Mark Dewhlrst, 428 St Kilda Road, Melbourne, VIC 3004. Tel (03) 26-5522. 

Bruce Llpscombe Computer World, 98 Main Road, Moonah, Tas. 7009. Tel (002) 28-6288. 
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The Rolls 
Royce of 
personal 
computers 

Yet the Soicerer 
will still cost you less: 

or the basis 
for a 
fine 

business 
system 

Looking for a really serious small 
computer? Feature for feature, dollar 
for dollar, the Sorcerer ís way out ín 
front. When you've finished playing 
with the others, move up to the Sorcerer. 

5134 s3 
Credit terms 

' available to approved applicants 

4 

Cat. X-3000 Cat. X-3001 
8k Memory 16k Memory 

$1340 $1395 
PEtP $5.50 per unit 

Features: 
Up to 48K RAM on board - with full S-100 expansion 
for a huge number of peripherals, etc. 

User -definable graphics and full upper ft lower case 
character set as standard; also special character set. 

Plug-in ROM PACS" give you instant changeover for 
special applications: Word processing, software dev- 
elopment, etc. Or your own custom programs, using 
the EPROM PAC. 

Numeric keypad as well as full 63 key ASCII set. 

Centronics -type printer interface ft RS -232C com- 
munications port built-in as STANDARD! 

look at our prices for peripherals 
S-100 
Expansion 
Unit 

Vídeo Monitor 

Suits Sorcerer, 
Tandy TRS-So, 
Apple etc. 

Why waste money on overpriced 
monitors? This unit has large 30cm 
diag. screen plus It simply connects 
to your computer via en RCA socket. 
240V AC or 12V OC operation. 

Use other manufact- 
urer's peripherals wtth 
your Sorcerer d S -loo 
For the serious computer owner. 
Contains powerful computer 
power supply plus buffer/interface 
circuit to protect the computer in 
case of damage to the S-100. 
Ptus many more benefits. 

14950- X-1196 1 s575 
P&P i5;50 & 111. 

X-3010 
P&P $5.50 

Floppy -- 

disc 
drives 

Need more storage? Floppies are the way to 
go. Quality Micropolis disk drives added on 
to your system can give up to 1260K bytes 
capacity! 
Start with the Micropolis 1043 - it comes 
with the controller board to plug into your S- 
100 expansion unit. This gives you 315K. 

If you want more capacity, use the Micropolis 
1023 drive: it uses the 1043 controller 
board, so it's cheaper - much cheaper 
($600 to be precise!) You can add up to 
three 1023 drives, bringing your total capac- 
ity to over one and a quarter megabytes! 
Compare the cost of our 1.26M system with 
others - and be pleasantly surprised. 

X-3205 $1350,00 X-3208 $750.00 

Sorcerer 
ROMPACS" 
Just plug them in - 
they instantly re-prograrn 
the Sorcerer for specific 
uses. No problems, 

WORD PROCESSOR PAC' 
Want professional quality Word proc- 
essing at a fraction of the cost of 
commercial systems, Your Sorcerer. 
Word Processor Pac" and Our daisy- 
wheel printer ...and you're there' 
Cat X-3085 $275.00 

DIVILOPMZNT PAC` 
If you're serious about developing 
your own software, this is a MUST' It 
turns the Sorcerer into a powerful, 
dedicated development system for 
Z-80 assembly language programming. 
Cat. X-3090 $139.50 

EPROM PAC" 
The Sorcere is ideal for dedicated 
uses: this PAC allows an EPROM to be 
used to control the computer. Ideal for 
all types of control. systems, etc. / 
Cat. X-3095 $75.00 / 

DICK SMITH ELECTRONICS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 
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per pack 
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PROGRAMS ON CASSETTE WITH FULL DOCUM ENT 
SE STIAON. 

ALL PROGRAMS RUN ON BASIC ZX80 SYSTEM UNLESS OTHER 
Book is arranged so that the intending user of the ZX80 entering 

computing may start using the system and gradually gain a better 

appreciation of the machine and facilities. The informed computer 

user will find the later sections useful in applying his knowledge to the 

ZX80 which has brought a breath of fresh air to the personal computer 

scene. 

ZX80 COMPANION $19 
87 PAGE BOOK 

Linsac Software comes on C12 Cassettes with Full Documentation including 
Prográm Listing User Instructions List of Variables with Meanings 

Program Description Sample Program Run 
GAMES PACK ONE CONTAINS 

G001 Three Towers 
Rearrange the rings to build a new tower. 

G002 Number Guessing 
Find the hidden number with hints from the 
ZX80. 

G003 Mastermind 
Break the four digit code. 

G004 Sketcher 
Draw patterns of your choice with memory 
mapping. 

G005 Hurkle 
Hunt the horrible hurkle in the 15x 15 grid. 

G006 Nim 
The familiar game of skill. 

G007 Symbol Simon 
Try and match the complex increasing pattern. 

GAMES PACK TWO CONTAINS 
G008 Nine Lives 

A word game for two players - possibly fatal. 
G009 The Maze Game 

Find the treasure as the maze grows around 
you. 

G010 Plain Sailing 
Steer a yacht against dangerous currents. 

G012 Noughts & Crosses 
The ZX80 plays an excellent strategic game. 

G013 Chinese Puzzle 
Can you rearrange the blocks in the right way? 

G014 Tower of Hanoi 
The game of antiquity. 

G015 Battleship 
Realistic naval artillery action. 

GAMES PACK THREE CONTAINS 

G011 Fruit Machine (2-4K) 
The ZX80 as a one-armed bandit. 

G016 Four in a Une (4K) 
A 2 player game arranging patterns of counters. 

G017 Zombies 
You are surrounded by zombies on a desert 
island. 

EDUCATION PACK ONE CONTAINS 
E001 Maths Drill 

Two levels of aifficutty included. 
E002 Dot recognition 

Recognise the number of a random dot pattern. 
E011. Musical Notes 

Teaches children notes on the scale. 
E004 Spelling Quiz 

The teacher sets five words to be tested. 
E007 Day Finder 

Gives the day of the week for a date. 

EDUCATION PACK TWO CONTAINS 
E005 Graph Plotter 

Plots quadratic equations. 
E006 Prime Factors 

Calculates prime factors of given numbers. 
E008 Number Bases 

Conversions and calculations in different 
bases. 

E009. Bar Charts 
Plots bar charts from supplied data. 

E010 Statistics 
A collection of statistical routines. 

UTILITY PACK ONE CONTAINS 
0001 Memory Display 

Displays 80 -byte blocks of memory (char/hex). 
U002 Hex Code Monitor 

Handles machine code routines. 
U003 Renumber 

A full renumber routine. 
U004 Memory Search 

Finds and displays byte patterns. /+lick-- St ------INS Mil W-, 
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Item Quantity . Total 
Games Pack One . 

Games Pack Two 

Games Pack Three 

Education Pack One 

Education Pack Two 
Utility Pack One 

ZX80 Book 

Total 

I enclose cheque/Bankcard/Diners Club/Amex 

Name 

Address Postcode 
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Discover the exciting world of microcomputers, profit from pro- 

gramming and applying these technological wonders With the Applied 

Technology MICROMODULE family you can learn as you build these 

affordable, versatile and powerful kits Based on the popular Z80 

microprocessor and the industry standard S100 bus, MICRO - 

MODULES can be built up to any configuration from a simple 2 board 

system (INSTRUCTOR 80) to 64K systems with floppy disks, high 

speed printer suitable for process control, word processing and 

business systems. 

INSTRUCTOR 80 
The ideal starter system comprises DGZ80 kit with 1K RAM and 

DGOS ROM operating system; DG640 VDU kit full function ASCII 
keyboard, 3 slot mother board and 2 x S100 sockets Full assembly 
manuals are included, together with a simple programming course and 

sample programs to run You add a simple power supply (8V) and a 

modified TV set and you have a complete computer system. 

INSTRUCTOR 80 KIT $399.00. 

SOFTWARE 
Microworld 12K Basic for Z80. If purchased with DGZ80. 
Microworld Editor/Assembler. 
Games Pack 1. (Target Trek). 

Utility Pack 1. 

PCG Chess (If purchased with PCG). 

NOTE. PRICES INCLUDE SALES TAX Specifications and 

prices subject to change without notice. 

514.75. 
S14.75. 
$14,75. 
S14.75. 

S5.50. 
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lnICROMODULE FAMILY. 
HARDWARE. 

DGZ80 CPU Kit with 1 K RAM 

DG640 VDU Kit- 64 characters x 16 line format 
' upper/lower case and graphics 

TCT 16K EXPANDA RAM using static RAMS. 
- with 4K RAM. 
- with 8K RAM. 
- with 16K RAM. 

TCT PCG (ETI June 1980) adds fine graphics to DG640 

SCVT-100 (EA Oct 1980) Serial Terminal. 

2650-S100 2650 on the S100 bus. 

JC100 9 slot mother board plated through holes and 

provision for power supply. 
JC200 Card Frame for JC100 mother board 
JC300 S100 Power Supply 8V/8A, 15V/15V 2A with 

computer grade components. 
SECI Cassette Interface. 
EA/MODEM 300 BD Modem Kit (See EA September 

1980) 
Clare C70 Keyboard 

S199.25. 

S149.50. 

S139.50. 
S179.50. 
S259.00. 
S140.00. 
S189.50. 

P. 0. A. 

S49.50. 
S49.50. 

S67.50. 
$24.50. 

S69.50. 
S165.00. 

APPLIED 

TECHNOLOGY 
PTY. LTD. 

MAIL OROERSTO: OFFICE/SHOWROOM 

PO Box 311, Hornsby 2077. 1a Pattison Avenue, Waitara 2077. 

Please add $2.00 per order 
towards cost of post and packing. 

AND NOW AT GOSFORO- 
1 Oebenham Road West Gosford (behind the Pizza Hut) 

Hours: 9-5 Monday to Saturday 
Telephone: 487 2711 

welCoaM r.e.e 

AT.004 
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Micros invade the 
communications world 
Microprocessor technology has begun to change the style 
of radio communications equipment, making it lighter, 
more effective and easier to operate and service. 

F.E. Phillips 

THE INCREASING use of large scale 
integration and particularly the micro- 
processor has had a major influence on 
product design to the extent that 
modern radio communications equip- 
ment is becoming rather like the snack 
bar menu, `chips with everything'. 
Almost no area of communications is 
escaping the relentless onslaught of the 
increasingly powerful microprocessor 
and other associated LSI products. 

Chips are finding applications in con- 
trol and display functions as well as 
providing memory and computing func- 
tions. In the near future we can expect 
that they will be used for improved fault 
location and diagnosis; circuit opera- 
tions like frequency synthesis and 
automatic gain control; demodulating, 
decoding, handling and printing of data; 
and as the controlling link between 
synthesisers and preselectors. 

An added benefit of the use of LSI is 
the general reduction in both size and' 
weight over the modules that they re- 
place. This is particularly apparent in 
the military field, where reduction in 
size and weight of manpack equip- 
ment, the simplification of controls, 
and the growing need to be able to 
handle data efficiently are the pre- 
dominant issues. 

Ease of operation 
But the services have one problem that 
they share with industry. They too find 
it increasingly difficult to recruit and 
train personnel of consistently high 
calibre. Consequently, unless the new 
equipment can be operated and serviced 
effectively - the advantages in per- 
formance will be largely lost. This 
problem has been closely studied by 
communications equipment designers. 
The solution has been to incorporate 
microprocessors into communications 

err.m.e 
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The Redifon R1006 receiver can control up to 99 remote receivers over 'any distance by ordinary 
telephone lines or radio links as appropriate. 

equipment; thus the intelligent receiver 
has been developed. Such a receiver 
clearly opens up a number of interesting 
possibilities. 

For example, if the receiver can be 
arranged to have its own channel infor- 
mation storage, the frequency, mode, 
bandwidth and other parameters for a 
particular operating state can be stored 
against a particular channel number. 
This enables the user to preprogram the 
channels he most frequently uses. 
Change of data can be effected quickly 
whenever required and without affect- 
ing the receiver's current operating 
status. 

Having given the receiver storage for 

channel information and mode of opera- 
tion, it is a simple matter to instruct it to 
scan through a number of channels for 
traffic. To achieve this, the number of 
each channel to be scanned and the 
dwell time required can be fed into the 
receiver. 

If the receiver has the software for a 
scan capability it is easy to program it to 
sweep between two frequencies. In this 
instance, the only information required 
is the upper and lower frequencies of the 
sweep, the sweep increment and the 
dwell time on each increment. 

These examples show just a few of the 
possible functions which can be dele- 
gated to the receiver to reduce the load 
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on the operator simply by changing its 
software. Obviously many other auto- 
matic functions can be programmed in 
to suit given operational requirements. 

For instance, Redifon has just 
arranged to fit R1000M marine re- 
ceivers to three British Post Office cable 
ships. Programmed with the channel in- 
formation for shore stations and linked 
to a telex machine, the receivers will 
scan pre -determined channels for 
traffic, enabling telex messages to be 
passed virtually automatically and 
without time delays. This will remove 
from the operator the need to listen 
through long traffic lists broadcast by 
the shore stations and then have to set 
up the necessary links. 

It will be readily appreciated that an 
intelligent receiver can be used not only 
for local, but also far extended and re- 
mote control applications. The problems 
that hitherto faced the designer of com- 
puterised control systems for remote 
installations were principally tied up 
with the sheer volume of data involved. 
There was no feedback of information 
from the remote installation, which 
meant that the overall level of con- 
fidence in the system was low. 
Furthermore, it was not possible to 
separate the control facility by much 
more than 1km without prejudice to 
system reliability. 

The high data rates -involved meant 
that digital control over either tele- 
phone or radio links was not possible 
without interface problems. In fact, the 
use of high speed serial data of non- 
standard format would have involved 
the design of special interfaces for 
the control computer and also special 
equipment to test the complete system - clearly not a desirable situation in 
the light of current trends to achieve 
compatibility between civil and mili- 
tary networks. 

Control simplicity 
Again, the microprocessor has changed 
all this. These control limitations have 
been overcome in a positive way which 
has extended the system flexibility 
without increasing the complexity of 
the control system and without recourse 
to special interfaces. 

Such a receiver for local or remote 
control applications could, for example, 
incorporate a microprocessor with 6K of 
ROM, a 1K RAM and two serial input/ 
output ports. This overcomes the 
problems described previously because 
the volume of data that is sent to each 
receiver is greatly reduced by sending 
only those parameters which need to be 
changed. If it were desired to alter the 
bandwidth of a receiver then all that 
need be sent is a label, saying that the 

REDIFDM CETRC SYSTEM 14.02 5n- 

PASE 02 H.F. SYSTEM STATUS :P, 

TX 1, 1.,11 19, FR 4267 IeHZ, MD RI , CO I. MRX 29 AFI 1, YS SIM, I, F-1 H'J1 

2. '.H 14, FR 6469 KHZ, MO A2H, CO I. MRX 14, RFI 1, YS SIM, I. READt 

"X 31 :.N 04, FR 12790 KHZ, MO F1 , CO I, MRX 8, AFI 1, YS DUP, 19 READY 

4. '-FI 99, FR 17072'KHZ, MD A31.1, CO 01 MRX 10. AFI 2 YS DUP, I. READY 

s, r.a ±1, FR 12006 KHZ, MO 143J9 CO 09 MRX 1, RFI 1, YS SIM, I, READY 

Tie ó `31 12, FR 25117 KHZ, MO R3 , CO I, MRX 11, RFI 29 YS SIM, 1, READY 

RX i. .a r13, FR 12006 KHZ, MO A31 El 8 KHZ, R6C 1.61 BF V10, R6 V10, MT 5 

RX c, CH eº, FR 4267 KHZ, MO R1 , BY .3 KHZ, A6C OF, BF V 5, R6 Y MT I 

RX 3. CH 12. FR 6578 KHZ, MO A2 . BY 6 KHZ, A6C SH. BF V 4, R6 '?10. MT - 

RX 4. CH 23. FR 11345 KHZ, MO A3 BY 1 KHZ, A6C L6 BF F. R6 V10. MT - 

RX 5 CH 13. FR 1412 KHZ, MD F1 BY .3 KHZ, A6C L6. BF F. R6 V10 MT 3 

RX 6 CH 24, FR 500 KHZ, MO A2J. BY 8 KHZ, A6C "H BF F, R6 V 5 MT - 

RX 7. CH 09. FR 22349 OZ. MO A31.1, BY 6 KHZ. 861 -H. BF F. R6 010, MT 4 

OX 8. CH 18.. FR 14287 KHZ. MD R31.1, BY .3 KHZ,_ A6C _F EF F. RA 7 6. MT - 

RX 9. CH 12 FR 3561 KHZ. MD RD, BY 1 KH7.. RACY. PF '+ 7. P.6 VV. M'i - 

RX10. CH 25. FR 4256 KHZ. MO AU, BY 6 KHZ, A6F 1.3. BF ? 3, RS V 2, M' - 

RX11. CH 01, FR 25887 KHZ, MO A3J9 BY 8 KHZ..A6C 16, BF tt 1, RA V10, MT 6 

0012. CH S. FR 12788 KHZ, MO A2 . BY KHZ. A6C ..H. BF F. FA VIO. MT 

RX13+ CH S. FP 16974 KHZ, MO Al BY'.3 KHZ, A6C SH, BF F. 96 V A. MT - 

RX14. CH 17, FR 6469 KHZ, MD A2H BY .3 KHZ, RAC L6. BF V 7. 96 V10. MT 2 

POEM, CH 09, FR 2182 KHZ, MO R3 . BY 8 KHZ. A6C SH, BF F, R6 VIO. MTEM 

TXEM, CH 09, FR 2182 KHZ, M0 A3 . CO I, MRX EM, AFI 2. YS SIM. 11 READY 

A typical CETAC page readout immediately identifies current operational status which can be pre- 
programmed and amended by simple keyboard operations. 

data is bandwidth data, and then pro- 
vide the new bandwidth instructions. 
By this means, the data rate can be kept 
down to 600 baud yet still retain an 
adequately fast response time under 
manual control. This latter require- 
ment is important as it gives the 
operator the same 'feel' as is achieved 
with local control. 

Secondly, once the microprocessor in 
the receiver has received the data, it 
then retransmits it back down the line. 
So a revertive data capability now 
exists, which allows for built-in 
self -checking and enhances operational 
confidence. 

Thirdly, such a system can be de- 
signed to use asynchronous ASCII 
characters for -its data format. The big 
advantage of this is that any device 
which can produce ASCII characters 
can now control the receivers. There- 
fore, control can be derived from any 
standard serial input/output board, 
whether this be a computer, VDU, tele- 
type or any other similar device. This 
really is what distributed processing is 
all about! 

Furthermore, the data format can be 
designed so that error correcting 
modems can be used in the transmission 
path, thus enabling control to be 
achieved over less than perfect paths. 
Full control is therefore possible over 
virtually any distance by line or data 
link. The need for special interfaces is 
eliminated and consequently, it be- 
comes much simpler to test the complete 
system. Of course, as the volume and 
rate of data are low the receiver can be 
used for remote control applications 
over ordinary telephone lines, as well as 
for local systems. 

A particular application would be in 
the area of frequency synthesis, where 
the basic synthesiser can now be made 
by LSI technology, but where a large 
number of discrete peripheral ICs are 
still required for interface with control 
display and other interdependent func- 
tions. The microprocessor can sweep 
some of these ICs out of the way. 

Digital AGC 
A persistent problem in HF receivers 
has been the AGC. Here the micropro- 
cessor can easily out perform analogue 
systems. 

Microprocessors can also be used for a 
host of other applications such as diver- 
sity analysis and diversity combining. 
Methods can be used which are quite 
unlike currently available analogue 
combiners and a reduction in error rates 
by a factor of ten is possible. 

There is yet another complete area 
where the microprocessor will be used. 
This is in the demodulation, decoding, 
handling and printing of data. Whilst 
this may not actually be done in the 
receiver itself, it may be carried out by a 
very compact unit. 

All the above applications really 
come under one heading - signal pro- 
cessing. The sheer complexity of 
functions per chip have now made 
digital filtering a reality. In the past, 
the accuracy of analogue filtering was 
determined by the quality of the com- 
ponent parts used. Now the only really 
critical component is the crystal 
reference and the practical limitations 
to accuracy are the number of bits per 
word and the processing speed. 

Last but not least, a microprocessor 
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can test its own systems and diagnose 
any fault in them. A particularly im- 
portant tool for achieving self -test is 
signature analysis. The elegance of a 
system based on signature analysis is 
that the signature print can be stored in 
the processor memory itself, thus sim- 
plifying test procedures. 

In the longer term microprocessors 
may well take over most of the signal 
processing of an HF receiver. Most of 
the data or information that is handled 
by such a receiver is at a relatively low 
information rate and, therefore, if the 
information can be processed at the 
actual information rate as opposed to 
the RF frequency, it is quite possible 
that microprocessors could do a large 
proportion of the signal processing. This 
is likely to lead to a receiver comprising 
an RF filter and first mixer followed by 
a microprocessor which would perform 
the remaining functions. Such a re- 
ceiver would have no filters, no crystals - except for a very accurate clock - 
and very little analogue circuitry. 

The real bonus however, arises from 
the nature of digital processing. So far 
the tendency has been to think more in 
terms of the accuracy and reliability of 
digital versus analogue systems. The 
advantage of translating communica- 
tions intelligence into a digital format is 
that it can easily be stored and pro- 

cessed according to need, i.e: signal 
processing need no longer mean 
adhering to a fixed formatfor process- 
ing but can be designed for adaptive 
processing. 

Systems applications 
Having discussed the application of 
microprocessors to equipment, it is 
worth looking at their applications in 
the management of complete communi- 
cation systems. With the complexity of 
modern communications, experience 
has shown that at times of high activity 
or stress operational errors can and will 
arise. The incorrect selection of fre- 
quency, channel, mode or even equip- 
ment could, in a military context, 
result in catastrophic loss of com- 
munications. In addition faults or 
breakdowns in hardware require valu- 
able time to locate and repair. However, 
these problems can be overcome by 
centrally controlling the system with a 
minicomputer and its associated 
equipment to exercise control over dis- 
tributed processing built into the 
system. 

One such system is the Redifon 
CETAC. Originally designed for the 
management of fighting ships 
communications, it is equally applic- 
able to land -based civil and military 
communications. The heart of the 

system is a central control unit em- 
ploying a mini -computer with VDU and 
keyboard. This controls a range of 
standard, digitally -controllable com- 
munications equipment (HF/VHF/ 
UHF), transferring the control data 
along data 'highways using conven- 
tional multiplexing techniques. These 
data highways carry the command and 
tuning data to the transmitters, re- 
ceivers and ancillary units. 

The system memory allows for the 
programming of several separate action 
states. This gives the operator the 
facility to recall on the VDU at a single 
keystroke the operational modes of all 
equipment needed in any particular 
action state for status verification. 

New generations of equipment will 
probably feature a greater degree of 
module commonality so that modules 
fulfilling roughly similar functions in 
different equipment will tend to become 
standardised in the same way that the 
motor industry has adopted a common 
approach to such things as door handles, 
alternators and ignition systems. 

This article has been reprinted from the March 
1980 issue of Communications International. 
Commumcat,ons International is published at 40/50 
Hatton Garden; London ECIN 8XS. England by 
Northwood Publications Limited. trade and technical 
publishing division of the Thomson Organisation Ltd. 

We are indebted to Vicom International for 
supplying us with the article and photographs. 

VOLTAGE 
ANALYSER 
Voltage indicated: 

6, 12, 24, 50, 110, 
240, 415 V = 

2) 

O 
:Oy ,c' 

MASTER CHECK 
Cannot be over ranged. 

Indicates AC or DC Voltage. 
A 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 PTV. LIMITED 
Garema Circuit, Kingsgrove 2208 NSW, PO Box 154. Tel (02) 750-6000. 74 Raglan Street, Preston 3072 Vic. 
Tel (03) 44-5021. 5/59 Jewell Street, East Perth 6000 WA. Tel (09) 325-9732. 
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Trading hours Monday to Saturday 9am - 6pm. 

ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 

INTRODUCING AUSTRALIA'S BEST VALUE IN RAM 

THE GODBOUT ECONORAM XX 
IEEE S700 STATIC RAM CARD 

5 Regulators positioned for 
for best thermal distribution 

1 ./7 , 0 l M 1 

1 I I I I 

I I I' l' I' - 

« , 
DIP Switches 

t i 
No messy links 
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-_ - $.o 

r(1111 
f,- -- -- --- ---- -- 
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I 

Alternative Chip 4 
positions ww 

for options 
4111. 

a7.orrcwi of 

o. 
t--- ----- 

t 

Gold Edge 
Connector 

- 

I GorrelGlsl moo 1O14IOYr f/iCiMWUCa 

Stacks of 
Bypass 
Capacitors 

1 

\IEEE S100 
Bus Standard 

- Free Card . ' r 1 Lifters 

Fully 
Socketed 

Plated through, 
Solder Masked 
& Silk Screened 
PCB 

16, 24 or 32K 4 MHz STATIC RAM TO IEEE S100 
BANK SELECT/24 BIT ADDRESSING AND PHANTOM 
STATIC RELIABILITY AT NEAR DYNAMIC PRICES 

Populated to 16K - Unkit $335 $319* Assembled $419 $399* 
Populated to 24K - Unkit $450.50 $429* Assembled $587.50 $539* 

Populated 32K - Unkit $587 $559* Assembled $734 $699* 
Plus sales tax if applicable. 

*SPECIAL INTRODUCTORY PRICES FOR DECEMBER 

Definition: "Unkit" - name applied by Godbout Electronics to products that are not fully assembled, but do have all IC sockets, dip 
switches, bypass caps and most other discrete components pre -installed and precision flow soldered. 
Use 2 cards for 48, 52, 56, 60 or 64K system with page selectivity for further expansion. 
SPECIAL OF THE MONTH - 1 only micromation double See us for details on the incredible VB3 80 x 24 video cards 
density disk controller for 8" or 51/4" drives. Including CP/M - -a display card that will make you forget all about serial 
it's a steal at $350 terminals. 

We are the S100 specialists-cards and complete systems. 

MICROCOMPUTER 
D1111i 

' 13 Road, G02)ldf rd, 
NSW 2161.tarPhone (02) 632-6301, 
(02) 632-4966. Telex AÁ25958. 
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 h iv es the price breakthrough in a r ,/ performance business computers. 

Success in today's business world 
demands efficiency and financial accuracy. 
But the ever -increasing cost and comlexities 
of doing business are forcing you to find 
new ways to cut labour cost as well as gain 
tighter control over your business. 

The ARCHIVES BUSINESSCOMPUTER 
can give you the control you need to be 
successful, all in one economical desk-tpp 
cabinet 

The ARCHIVES BUSINESS COMPUTER 
can do your daily business functions such 
as accounts receivables and payables, general 
ledger and inventory control. It can keep 
track of stock on hand, stock on order, and 
supplies to be ordered. As a Word Proc- 
essor the ARCHIVES BUSINESS COM 
PUTER can do your correspondence, text 
editing of manuals, contracts and proposals. 
The ARCHIVES BUSINESS COMPUTER can 
do virtually any information handling or record 
keeping operation you are presently doing 
plus man desirable operations that cannot 
economically be performed by manual 
methods. 

The Archives disk storage can reduce 
entire filing cabinets to convenient 51/4 inch 
disks and instantly retrieve any information 
that you may need when you need it. 

Sound incredible? The ARCHIVES BUS - 
NESS COMPUTER is that and morel 

It's a business assistant. One that never 
forgets, never loses reports, makes efficient 
use of its time and is completely trustworthy. 

FEATURES 
Z80 4MHz Processor 
64 K RAM Standard 
744K Bytes Storage (Standard) 
1 Y2 Megabytes Storage (Optional) 
12" Green Phosphor Monitor 
25 Lines x 80 Display 
CP/M Operating System 
Selectric Style Keyboard 
S100 Expansion Inbuilt 
Microprocessor Keyboard 
240 x 100 Graphics Format 
Numeric Keypad and Function Keys. 

i-.40 

The ARCHIVES BUSINESS COMPUTER 
is also easy to work with. So easy in fact, it's 
no more difficult to operate than any other 
office machine. While the ARCHIVES BUS- 
INESS COMPUTER is handling the extra 
work load, you can have more time to develop 
new business in the field. 

There is no question that the major 
area restricting your business growth is in 
the office. This is one place where employee 
efficiency is still in the dark ages -requiring 
the handling of paper, forms and files. What 
you really need is not the physical presence 
of obsolete forms and letters, but the 
information and data they contain. You need 
the Archives Business Computer. 

The Archives Business Computer offers 
you an economical way to individualised 
computing power. You can take it anywhere 
there's work to be done. Plug it in, turn it 
on, and it's working for you giving you 
instant access to the information you need. 

h 

r ,- - 

ComputerLand® 
in melbouine 

Designed especially for a small business 
or single department in a large company, 
the Archives Business Computer is a system 
you can understand and use with a high 
degree of efficiency without being a computer 
specialist. 

Incorporating quality and reliability the 
Archives Business Computer provides you 
with today's and tomorrow's best value in a 

computer system. The Archives Business 
Computer is a system to help your business 
grow. 

The Archives Business Computer is 
backed by competent and qualified technical 
support for both equipment maintenance 
and software aid as well as continuing 
personalised service. 

One of the best investments you can 
make in this inflationary economy is the 
Archives Business Computer. In fact, virtually 
every business enterprise can benefit in some 
practical way from business computing. 

A full scale demonstration of the Archives 
Business Computer will help you draw positive 
conclusions about how your business can 
improve. its cash flow, reduce costs and 
risks, improve customer service, increase 
sales, and improve your employee product- 
ivity. 

It's time to make a move for the future. 
It's time to contact Computerland 
Melbourne your Archives dealer. 

555 Collins St. sMelbourne, Vic. Australia 3000 Phone 62 5581 62 6737 .Telex AA37007 

SOFTWARE 
Microsoft Fortran 

Microsoft Basic 
Microsoft Cobol 

General Ledger 
Stock Control 

Mail List 
CBasic 2 

Accounts Payable 
Accounts Receivable 

Property Management 
Word Processing System 
Microsoft Basic Compiler 

archives 



Six metres 
"buried" 
- but it ain't dead and gone 1 

Two days after multicultural.("ethnic") TV went to air 
on channel 0 at the end of October, a group of Sydney 
amateurs "buried" the six metre band. 

The mock funeral was held 
on 26 October outside the 
Gore Hill studios of ABC TV 
as a protest against the use, 
"temporary as it might be", 
of channel O. 

A group of some 15 people 
carried a coffin from the ABC 
studios to Gore Park where they 
buried their beloved six metre 
rigs. Quite a bit of media cover- 
age was obtained, news teams 
from channels 2, 7 and 10 
attended as well as several radio 
stations and newspaper re- 
porters. 

The Sydney Morning Herald 
carried a small piece on the 
event the following day. 

A "Sydney Channel 0 Action 
Group" was formed subse- 
quently with the aim of (1) edu- 
cating the public about the 
interference -prone channel 0 
and its alternative, channel 28; 
and (2) promoting the utilisa- 
tion of the amateur six metre 
band as a portable/mobile/ 
handheld band. The group feels 
that aim (2) is imperative to sus- 

tain interest in the band. 
Frankly, we disagree. Any TVI 

that arises from operating on six 
metres is the fault of (a) the TV 
set, (b) antenna deficiencies or 
(c) antenna/feedline problems - that is, apart from straight 
front-end overload. In any event, 
the onus is on the TV set owner 
to have the problem rectified, 
not the amateur. 

Your scribe once lived in a 

valley in one of Melbourne's 
eastern suburbs - and opera- 
ted AM on six metres (those 
were the days ... ) following the 
introduction of channel 0 there. 
The RI had in excess of 120 TVI 
reports to 'cure'. He made the 
points I just made. If you operate 
six metres, as I do, and intend to 
'pack up and go on some other 
band', as I don't, then you 
should re -think your position 
carefully. 

They may have "buried" six 
metres, but "the awakening" is 
yet to come! 

VK2DTE on the air ! 

Roger Harrison VK2ZTB 

A new callsign - so what ? This one's different - It belongs 
to the Modern Magazines Electronics and Communications 
Club I 

That's us folks! over a few synergistic beers, to 
There being five hams more form a club and apply for a club 

or less on staff - Roger call. 
VK2ZTB, Phil VK2DKN, David VK2DTE is the result. So, if 
VK2YMI, Jonathan VK2YBN, you recognise the callsign on 
Simon VK2YAZ plus a number the air, you're welcome to break 
of correspondents and close in and say hi!, or whatever takes 
associates with callsigns, we your fancy (and complies with 
thought it a good idea one night, the regulations!). 

T 

rItD1 

. ..'74-. y 

Requiem for six metres, Gore Hill, Sydney (pix: Sam Voron VK2BVS) 

National VHF Field Day 
For many years there has been much discussion about a 

nationally -coordinated VHF field day. 

Many VHF field days have 
been held over the years, but 
they have generally suffered 
from being only state-wide 
affairs. 

The Geelong Amateur Radio 
Club from Victoria has decided 
to accept the challenge to co- 
ordinate a national VHF field day 
weekend. 

It was decided to hold the 
contest when interest is highest - during the annual Ross Hull 
contest period - hopefully giv- 
ing added impetus to the event 
The Ross Hull rules and scoring 
have been adopted for the 
National VHF Field Day to keep 
the two contests compatible for 

scoring and log -keeping 
purposes. 

The contest period is any 24 hours 
within the first 48 hours of the Ross Hull 
Contest Only entries from portable 
stations will be accepted. A station is 

deemed portable when more than 2 km 
from his home QTH. No equipment may 
be set up more than 24 hours prior to the 
start of the contest. Power may be derived 
from any source available. A scoring con- 
tact may be made with the same station 
on the same band repeatedly provided at 

least four hours elapse between 
successive contacts. Each entry must in- 
clude a front sheet giving details of 
station, location and score claimed. 

All entries will be acknowledged and 
certificates will be awarded to the overall 
winner plus the highest scorer in each call 
area. All entries to "Contest Manager", 
Geelong Amateur Radio Club, P.O. Box 
520 Geelong 3220 Vic. 

The Gosford Convention 
Yes folks, it's on again. The 24th annual field day (con- 
vention, really) of the Central Coast Amateur Radio Club 
will be held on Sunday 22 February 1981. 

All the familiar goodies and events are planned: scrambles, 
foxhunts, disposals, trade displays, outings etc. Read all about it in 
next year's first issue! 
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Just some of the books from the biggest range of radio and electronics 
books In Australia. If the book you require Is not listed below, it can be 
ordered from us. 

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

The Master IC Cookbook (Clayton L. Hallmark) 512.50 
IC Array Cookbook (Walter C. Jung) $10.00 
Amateur Operator's Handbook (Revised Dec. 78) 

(Postal 8 Telecommunication Dept.) 53.60 
ARRL Handbook 1980 514.95 
R.S.G.B. Handbook - Volume 1 521.95 
R.S.G.B. Handbook - Volume 2 518.90 
Radio Handbook - 21st Edition (New edition) (William Orr) $27.75 

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

The Beginner's Book 513.50 
An Introduction to Microcomputers - Volume 1 - 

Basic Concepts 519.20 
An Introduction to Microcomputers - Volume 2 - 

Some Real Microprocessors $29.00 
An Introduction to Microcomputers - Volume 3 - 

Some Real Support Devices 521.20 
Some Common Basic Programs 516.20 
Accounts Payable and Accounts Receivable 523.00 
Payroll with Cost Accounting in Basic $23.00 
180 Assembly Language Programming 519.20 
Z80 Programming for Logic Design $13.50 
8080A/8085 Assembly Language Programming 516.20 
6800 Programming for Logic Design 515.50 
6800 Assembly Language Programming $19.20 
8080 Programming for Logic Design $13.50 
6502 Assembly Language Programming 519.20 
Z8000 Assembly Language Programming 519.20 
The 8086 Book includes the 8088 522.50 

AMERICAN RADIO RELAY LEAGUE PUBLICATIONS: 
All New A.R.R.L. Code Kit 514.50 
Hints and Kinks for the Radio Amateur $7.20 
The Radio Amateur's VHF Manual 57.20 
Understanding Amateur Radio 58.80 
The Radio Amateur's License Manual 57.20 
A Course in Radio Fundamentals 57.20 
Specialized Communications Techniques for the Radio Amateur 57.20 
FM 8 Repeaters for the Radio Amateur 58.80 
Single Sideband for the Radio Amateur 57.20 
Ham Radio Operating Guide 57.20 
Electronics Data Book 57.20 
Solid State Design Design for the Radio Amateur $12.80 

MICROCOMPUTERS/MICROPROCESSORS BOOKS: 
Stimulating Simulations - 2nd Edition (Engel) 56.00 
NCR EDP Concepts Course (NCR Corporation) 519.95 
Computer Graphics Primer (Mitchell Waite) 517.50 
The Complete Microcomputer Systems Handbook (Edward L. Safford, Jr.) 512.50 
TRS-80 Interfacing - Book 1 (Jonathan A. Titus) 511.95 
Z80 and 8080 Assembly Language Programming (Kathe Spracklen) $10.00 
Australian Microcomputer Handbook (Prepared by Computer Reference Guide) 520.00 
TRS80 Disk and Other Mysteries (H.C. Pennington) 519.80 
Computer Programming for the Complete Idiot (Donald McCunn) 59.95 
Z80 Microprocessor Programming and Interfacing 

Book 1 (Nichols/Nichols/Bony) 514.75 
Z80 Microprocessor Programming and Interfacing 

Book 2 (Nichols /Nichols/Rogy) 517.50 
Best of Interface Age: Volume 1 - 

Software in Basic (Ed. Carl D. Warren) 517.80 
Best of Interface Age: Volume 2 - 

General Purpose Software (Ed. Interface Age) 512.70 
6502 Software Gourmet Guide 8 Cookbook(Scelbi) $16.80 
How to Build Your Own Working Robot Pet DaCosta) $8.50 
Microcomputer Primer (Waite 8 Pardee) 510.75 
Microcomputers for Business Applications (Barden) $11.95 

OTHER TITLES: 
Solid State Power Electronics (Irving M Gottlieb) 513.50 
So You Want to be a Ham (Robert Hertzberg) $8.95 
Practical Low-cost IC Projects (Herbert Friedman) $6.25 
Introduction to Miomedical Electronics (Edward J. Bukstein) 58.75 
Design of Active Filters, with Experiments (Howard M. Berlin) $10.75 
Video User's Handkbook (Peter Lite)17.50 
Music and the Synthesiser (Bruce Graham) 515.00 
The S-100 and other Micro Buses (Elmer C. Poe 8 James C. Goodwin) $7.95 
TV Antennas and Signal Distribution Systems (M.J. Salvatl) $13.50 
Building Hi -Fi Speaker Systems (Philips) 510.75 
Master Handbook of 1001 Practical Electronic Circuits 

(Ed. Kendal Webster Sessions) 515.95 
Getting Acquainted with the IC (Rufus P. Turner) 56.75 
Practical Antennas for the Radio Amateur (Scelbi) 515.40 
IC OP -AMP Cookbook (Walter Jung) $17.50 
TTL Cookbook (Lancaster) 512.95 
TV Typewriter Cookbook (Lancaster)513.50 
CMOS Cookbook (Lancaster) 1st Eition 1977 $14.25 
Active Filter Cookbook (Lancaster) 519.95 
IC Timer Cookbook (Jung) 513.50 
The Cheap Video Cookbook (Lancaster) $7.95 
Electronics Pocket Book - 3rd Edition (P.J. McGoldrick) $10.50 

for mail orders please add: 51.40 Local $1.75 Interstate 

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

Prices Subject to Alteration 

AUSTRALIA'S ONLY 

ONE STOP RADIO 
COMMUNICATIONS AND 

SWL CENTRE 
INTRODUCES 

THE NEW NO COMPROMISE JRC NRD-515 

for ernv. nlmmdemn wlt, pbM> u.,,ae,r wotiv, N 
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Communications Receiver. 
e Versatile high quality. 

Covers 100KHz to 30MHz'using 
PLL and photo type rotary encoder 
to determine frequency setting. 

Continuous coverage. Optional 
24 channel memory unit. Effective 
passband tuning and electronic 
switching. 

All solid state chassis - completely modular construction. All compo- 
nents mounted on plug-in circuit boards for easy servicing. 
e Excellence and quality for professional and commercial services, 
sophisticated SWL and ham users. 

NEW YAESU FRG -7700 
Features: 

150KHz - 30MHz. 
CW, SSB, AM, FM. 
Three AM selectivity positions. 

e 12 channel memory. 
Noise blanker. 
Digital clock and timer. 

e And many other features. 

7. 7.1741,; 

g" 
KEN WOOD R-1000 Communications Receiver 

Analog dial, digital clock, au- 
tomatic timer, three selectiv- 
ity positions and many other 
features. 

rád 

l e 

e: "I G 

INFO -TECH M -200F 
RTTY, CW, ASCII, VIDEO CONVERTER 

This fantastic machine, together with a 

good communications receiver and your 
own TV set or CCTV monitor, provides the 

g _. ó ' most sophisticated SWL SYSTEM, that : ._' v-- c until recently could only be dreamt about. 
- M -200F will reveal the secrets of RTTY, 

CW and ASCII transmissions from all over 
the world. Listen to embassy, commer- 
cial, military,' world news serivce and 
amateur transmissions. 

We also stock Australia's largest selection of scanning receivers. You can 
listen to aircraft, marine, police and other transmissions. 
BEARCAT 210, BEARCAT 220, BEARCAT 250, BEARCAT POCKET 
SCANNERS and SX-200. 

SWL ACCESSORIES: antenna tuners, indoor/outdoor active 
antennas, active audio filters, preselectors, headphones. Best selection of 
best brands of ham radio transceivers. 

WRITE OR CALL FOR FURTHER SPECS. 

emtronics 
CITY & SHOWROOM: 649 George St, Sydney, 
NSW. (02) 211-0531. POSTAL: PO Box K21, 

Haymarket. NSW 2000. Cable: Emtron Sydney. 
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PREDICTIONS ""°""""°, 
Covering 3 MHz to 40 or 60 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 indi- 
cate 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. 

NORTMEAS7 
INEI 

WEST 
COAST 

SOUTH. IWCI CENTRAL - 

. , ISCI .I EAST 
COAST 
IECI 

,, 
7 

40.0 40.0 40.0 
51.5 MO 39.0 
17.0 14.0 11.0 
51.5 37.0 37.0 
14.0 34.0 34.0 
52.5 35.0 35.0 . 

51.0 34.0 34.0 .. 
41.5 33.0 33.0 .. ... 
41.0 11.0 31.0 ... 
45.5 31.0 31.0 
45.0 .. 30.0 ... 30.0 .6. 
43.1 .... 14.0 79.0 111 ..5 
42.0 .... 14.0 ... 28,0 III. 
0.5 .. 27.0 17.0 tt[. ....1íít 
31.0 ,.t.... .. 
37.5 

25.0 t.i ...i 25.0 ....i4í2 
..1211 24.0 ...lí 25.0 ...[íííf 

35.0 ..ííIí 23.0 .l22í 23.0 110. ...118,f 
33.0 ..0125[[ 22.0 .1811 12.0 (813. 
33.0 .iií[1....1i... .. 22.0 221i 31.0 !!!!. 
30.5 ..íí1i.. .. 20.0 ...{fill 121.0 
30.0 fir (15Ií11. .. Si 10.0 !ff!lltttti,(lii... 20.0 íííí8!!f 
17.5 .. it 19.0 19.0 
27.0 [5 1 0 .0 151A#nnnll1ní{í w í111 17.0 
14.5 ,1,1,1 .. 117 .0 11110ww0111w010l íí31 f,1,151 16.0 
14.0 .. o 14.0 11 
72.1 2 Rí. 20141. 11.0 15.0 
21.0 inn 14.0 14.0 .444 
14.5 n ,il. r 00.0 13.0 Atli 
11.0 .fry, 12.0 11.0 
11.5 1,0Mw10220Mw4A1t.,0A 11.0 11.0 
11.0 

110 

10.0 10.0 f(II 14fI 
12.5 7.0 7.0 
12.0 0.0 2.0 
10.5 mAnn44444 FFFFF 7.0 17.17011 7.0 
9.0 4.0 4.0 
7.5 no444440.4m44 5.0 2111 5.0 
1.0 MPIRM. 4.0 4.0 
4.1 Anna 3.0 2.0 íH0((10 
3.0 2.0 2.0 

East Coast to Japan East Coast to South Pacific East Coast to North America 
(Also serves N.E. and S.C.) (Also serves N.E. and S.C.) 

r101 
rlf !if ,r 

40.0 
39.0 
30.0 
27.0 
34-0 
15.0 
14.0 
33.0 
12.0 
11.0 
30.0 
».o 
28.0 
27.0 
21.0 
25.0 
24.0 
23.0 
22.0 
21.0 
20.0 
19.0 
11.0 
11.0 
16.0 
15.0 . 

14.0 
13.0 
12.0 

.0 

10.0 
9.0 
0.0 
7.0 
4.0 
1.0 
4.0 
1.0 
2.0 

East Coast to 

.t 
.ti 11 

.lill.lili 

5!Ftrr 
(rfnr!lII4. 

ISIIInl,fl.... 
"if lf!((R.. 

(Short Path) 

rrfli(8I 

Europa 

0.0 
29.0 
10.0 
37.0 
34.0 
35.0 
34.0 
33.0 
32.0 
30.0 
30.0 
29.0 
20.0 
27.0 
24.0 
25.0 
24.0 
23.0 
21.0 
21.0 
; 0.0 
9.0 
15.0 
17.0 
15.0 
15.0 
14.0 
03.0 4.5I0IR 
12.0 
11.0 I 
10.0 eI 
9.0 r 
6.0 
7.0 
4.0 
5.0 
4.0 
3.0 
1.0 

E.C. end S.C. to Europe 
(Long Path) 

..i.. iffnlíi...li. 

ñ.0 3.:0 
31.0 34.0 
31.0 37.0 
34.0 34.0 
35.0 ... 35.0 
34.0 .. 34.0 
33.0 .... 33.0 
22.0 1 32.0 .. 

31.0 ít....0 31.0 .... 
30.0 44...íl 30.0 
29.0 íí...íi1. 29,0 
`e.0 4t1.í114. 24.0 .5 
21.0 1I1.415:. 27.0 .it 
26.0 .1,4iit1.1.1 16.0 .tit 
25.0 001111111 21.0 it,. 
24.0 11141104. 24.0 
23.0 N13í1í1. 23.0 V 
22.0 .001J0 1070. 22.0 

.0 í171110. 21.0 . 

:0 

00 
.O 20.0 . 

11.0 19.0 
11.0 14.0 118141100:. 
17.0 08000101.. 14,0 . 

14.0 16.0 
f1í1i.. .0 

1.0 N!I(f 11 
(!(010.... 14.0 . 4JIfrl,lrfl 

13.0 .... 13.0 
1..0 Irfrf110 31.. 12.0 
11.0 11.0 
10.0 /slit 10.0 Orr14 Ifi 
9.0 4488 ge11 9.0 

7.0 Ir(f,JB 7.0 
6.0 6.0 
5.0 (í1f0 if 5.0 
4.0 4.0 
3.0 3.0 
:.0 r1I(en 2.0 

North East to Europe S. Central & W.C. to Europe 
(Short Path) (Short Path) 

FFFFFFfs5titl44. 
.4.... .frrir,r(u4rI1. 

10.0 
54.5 
57,0 
55.5 
54.0 
51.5 
51.0 
41,5 
40.0 
44.5 
45.0 
41.5 
42.0 
40.5 
37.0 
37,5 
34.0 
34.5 
33.0 
11,5 
30.0 
26.5 
27.0 
25.5 52 
24.0 .115042 
11.5 .55000088í145: 
11.0 i55000000540í,. 
10.5 .11577#70755125 
00.0 .551nnn78n6514111.. 
14,5 
15.0 1#47##075470#755. 
15.5 75570#00íf55545 
11.0 051#nn##111.12 
10.5 
9.0 A5M#n7Ae21 
7.5 
4.0 
4.5 
3.0 511,100M101.1 

East Coast end S.C. to Persia 

tiwAnAil... 

40.0 
19.0 
31.0 
37.0 
34.0 
35.0 
34.0 
33.0 
32.0 
30.0 
10.0 
29,0 
14.0 
27.0 
21.0 
21.0 
14.0 
22.0 
22.0 
11.0 
10.0 
19.0 
14.0 
17.0 
15.0 
15.0 
14.0 

.1.811 

4ít11 

íi2í 
tiff 
ilrl. 
8818, 

fi.. .lt 

1,11.1 

11.0 MI. 
11 .0 
11.0 
10.0 
8.0 
1.0 111010 
7,0 
4.0 
1.0 
4.0 
3.0 

AOAAAa 
.Y8[1í11 

These GRAFEX style computer generated predictions 
are provided courtesy of the Australian Ionospheric 
Prediction Service, Dept. of Science & the Environment. 

KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

... path open less than 50% of days In month. 

% ... path open 50-90% of days in month. 

F ... path open at least 90% of days in month. 

X ... complex mixture of modes. Expect abnormal 
propagation. 

M ... propagation possible by both 1st and 2nd F -layer 
modes. Expect strong fading. 

S . propagation possible by 2nd mode (also 3rd and 
mixed E and F modes). Expect strong fading, weak signals. 

A . . , High absorption indicated. Expect weak signals. 
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MORE FEATURES THAN 
THE 7000 -- 

and it's;: .,r. CHEAPER!! c 

Cat. D-2840 First the incredibly popular FRG -7. Th_h the FRG -7000. Now a brilliant new all mode, general coverage receiver with all the features the keen amateur or short wave listener really needs. 
Digital Display - reading from 150kHz to 30MHz! This also doubles as a highly accurate crystal controlled clock. 
Wide dynamic range. Selectable AGC. All mode (including FM and 3 widths of AM). Optional twelve memory channels with backup. A remarkable piece of solid state engineering - and it is actually cheaper than the FRG -7000 (and many other 'similar' receivers on the market). Ask to see one soon at your nearest Dick Smith store or re - seller Magnificent! 

9sraF r I ; t. 

- ~A 

$5430° 
OR FROM $63 DEPOSIT 
AND $28.28/MONTH 

'24 MONTHS] ..-.-_ 

ZEW FT480 
All mode 2 metre 
SSB/CW/FMI 
Microprocessor 
controlled 

r Digital dlspl y! 
30 watts PEP 

This is t e one they're all talking 
about: the fabulous new 2 metre all - 
mode transceiver from Yaesu. Offering 
outstanding performance and ease of 
controls, it must be the transceiver of 
the eighties! Cat D-2887 

tii `_ 
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(w e a -t(! t. t( i ra t t 
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$76500 
OR FROM S85 DEPOSIT A 

522.85/MONTH (48 MONTHS) 
DS) 

0`r pF:. - -- °, '.,-.. 
.-- I 

OJ . ' 

(i.[. \ ' t <. 

$12781) 
OR FROM $138 DEPOSIT AND 
$38.32/MONTH (48 MONTHS) 

NEW FT7O7 
All HF bands! 
AM/SSB/CW! 
Tiny Size! 
True digital display 
New WARC bands! 

They've been pretty hard to get and 
small wonder! The superb `r-707 
packs a huge punch from its tiny size: 
240W DC! It's the ideal rig for mobile. 
base or portable work. Cat D-2869 

NEW FT 107 G 

The ultimate! 
WARC bands 
All solid state 
Variable IF 
bandwidth! 
Speech proc. 

It must be every amateur's dream to 
own one of these! You can: and take 
full control of the bands. Whatever 
you want from your transceiver, the 
FT -107 offers it! Cat D-2871 
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_ - :r . _:: ( =_ A NEW YAESU FRG 7 700 flr 4 r ,. o >01 IJ 
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Freight $6 
Below cost anywhere in Aust. 

s525 
OR FROM $55 DEPOSIT AND 
$25.74/MONTH (24 MONTHS) 

Memory Unit extra 

We've knocked an incredjble $100 
off the price of these popular all - 
mode 6 metre rigs. There's still 
plenty of good DX out there on 6 - and the FT -625 is just the 
transceiver to get it! Cat D-2886 

SUPERB FT -207 
Microprocessor 
controlled hand 
held giving 
full 144-148 
band! 
Digital display. 

SAVE ON. FT625! 
ALL (BODE 61E 

WAS $795.00. . 

NOW ONLY 

$69500 
OR FROM $75 DEPOSIT AND 

$20.48/MONTH (48 MONTHS) 

For today's active ham. 
this is the set to take 
with you. Takes up vir- 
tually no room, but really 
gets out! Make contacts 
wherever you go with 
the FT -2078. 

58° 
0 Cat D-2888 
OR FROM $38 DEPOSIT ANO 

$17.52/MONTH 124 MONTHS) 

BUDGET FT -101Z 
We throw in a digital 
display kit worth over 
$100! This turns the FT - 
101Z into an FT -101 ZD! 
More hams have 'cut their teeth' 
on one of the famous '101' 
series than ariy other rig! Rugged 
and reliable, with all the features 
you really need. Cat D-2862 

OR FROM $85 DEPOSIT AND 
$23.19/MONTH (48 MONTHS) 
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"r j 00 775 
WITH BONUS DIGITAL 
DISPLAY WORTH $139!! 

ANY TERMS OFFERED ARE TO APPROVED, PERSONAL APPLICANTS ONLY.ORDER BY MAIL USE YOUR BANKCARD! 

b~cord 
welcome here DICK SMITH ELECTRONICS 

NSW 125 York Strut. SYDNEY 290 3377 
811 George Strut. BROADWAY 211 3777 VIC 
162 Pacific Hwy, GORE HILL 439 5311 
30 Greed Strut. PARRAMATTA 613 1133 OLD 
613 Pnnve Hwy. BIAREHURST 546 7144 
147 Hume leery, CNULLORA 642 8922 ACT 96 Gl.d,tone Street, 
531 Pinwale, Road. BROOKVAIE 93 0441SA 60 Wright Street, 
146 P.,r.m.H. 9d. AUBURN 64.0568 WA 414 Willie. Street, 

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

263 Rain S 

399 Lonedele Street. 

656 Omega Road. 

166 Logan Road. 

642 GYm.b Road. 

WOLLONGONG 
MELBOURNE 
RICHMOND 
BU RAN DA 

CHERMSIOE 
FYSHWICK 
ADELAIDE 
PERTH 

28 3900 
67 9834 
428 1614 
391 6233 
59 6255 
80 4944 
212 1962 

328 6944 

SHOPS OPEN SAM to 5 30PM 
(Saturday 9.m tell 12 noon) 

BRISBANE Halt how wrhet 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 
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shortwave Ioins 
New Indian. 
programme for DXers 

All India Radio has joined the growing ranks of inter- 
national radio stations which have a weekly 
programme specifically for shortwave DXers and 
shortwave listeners. 

The new DX programme The programme, scripted by 
was introduced during Oct- well-known Calcutta DXer, Alok 
ober, and goes to air every das Gupta, will include each 
week during the Monday week a phone-in report detailing 
English programmes. the very latest available news of 

For listeners in Australia and happenings on the shortwave 
New Zealand, best reception is bands. 
during the service beamed our With All India Radio and 
way from 1000 to 1100 each Trans World Radio on Guam 
evening. Current frequencies for recently introducing DX pro - 
the nightly Australia and New grammes, Radio Australia is left 
Zealand service from Delhi are: as the odd station out, in that 
17 875, 15 285 and 15 205. Australia's overseas service is 

Keep in mind that frequencies one of the very few international 
are subject to change at short broadcasters in the Asia/Pacific 
notice. Any frequency modifi- area not to have a programme 
cations are usually announced in English for DXers and short - 
on air a few days in advance. wave enthusiasts. 

Hot summer nights bring Africa 
Summer nights often make for good listening on the higher 
frequency bands as far as signals from Africa are concerned. 

Late night or very early 
morning listening can some- 
times reveal strong signals from 
many countries which at other 
times of the year may be hard to 
log. 

Signals from eastern and 
southern Africa usually start to 
become audible from about 
1330 on the 31 metre band. 
Watch for Mozambique on 
9618, which is usually one of the 
first signals to become audible, 
and Tanzania on 9685 and 
9750. Zambia operates an 
Overseas Service in English 
from 1500 on 9580 and the 
Malawi Broadcasting Corpora- 
tion operates from Blantyre on 
7130 from 1600 with English 
news. 

Radio Uganda has recently 
fired up its two powerful trans- 
mitters, each of 250 kilowatts, 

and one of these broadcasts 
from the northern town of Soroti 
with the English service on 
6030 from 1430 to 1530. Prob- 
ably the strongest African 
signals at this time would be 

from Addis Ababa in Ethiopia, 
from their station known as 
"Voice of Revolutionary Ethi- 
opia", operating the English 
service from 1500 to 1600 on 
both 9560 and the parallel outlet 
of 7165. 

Most of these stations will 
reply to correct reception 
reports with a verification card 
or letter, and these early morn- 
ing broadcasts present the DXer 
with good opportunities to verify 
some of the countries of Africa 
which otherwise only operate on 
the low frequency or "tropical" 
bands below 5900 kHz where 
noise levels are an increasing 
problem in city locations. 

All India Radio would wel- 
come listeners' comments and 
suggestions concerning the 
new DX programme, and any 

letters should be addressed to: 
The Director, External Services 
Division, All India Radio, Post 
Box 500, New Delhi. 

Lesotho boosts signals 
With the addition of new 50 kilowatt shortwave trans- 
mitters, the Lesotho National Broadcasting Service at 
Maseru has considerably increased the strength of their 
4800 signal during our early mornings. 

The two new transmitters were Service are in SeSotho, 
recently purchased by the 
Lesotho government in Britain, 
and installed at their transmit- 
ting centre at Lancer's Gap near 
Maseru. The station now pro- 
vides good to very good 
reception on 4800 (Lesotho's 
only shortwave frequency) 
between about 1900 and sign 
off at 2110. Sign -off does vary 
and sometimes is as early as 
2030. 

Most programmes of the 
Lesotho National Broadcasting 

but 
occasional programmes in 
English are also heard, notably 
between 2000 and 2100 every 
Sunday (early Monday morning 
in Australia) when the LNBS 
carries a religious programme 
produced in Pennsylvania, USA. 

The Lesotho station generally 
verifies correct reception re- 
ports with a QSL card showing 
the national flag, and reports 
can be sent to: Lesotho National 
Broadcasting Service, PO Box 
552, Maseru. 

Iceland coming in well I. 

As mentioned in our column a couple of months ago, 
Reykjavik Radio's recent time shift for their Home Service 
relay on shortwave brought this rarely heard country within 
reach for Australian listeners. 

Reykjavik Radio is now heard fier of correct reception reports 
fairly regularly on 12175 during from overseas listeners. These 
our early mornings from 1955 reports should be sent to: 
to 2000 with Horlte Service Iceland State Broadcast Service 
programming beamed for Ice- Rikisutvarpid, P.O. Box 120 
landic seamen and Icelandic Reykjavik 
workers in Scandinavia. Pro- 
grammes are in Icelandic and 
consist of news, comment, 
music and magazine features. 

The programmes are relayed 
directly from the Home Service 
programming which is usually 
only broadcast on medium 
wave. The transmitter used on 
12 175 for the Home Service re- 
lay from 1855 to 2000 is at other 
times used for utility broad- 
casting purposes. 

The Iceland station has the 
reputation of being a good veri- 

NOTE I All times are given in 
Greenwich mean time (GMT). To con- 
vert to Australian Eastern Standard 
lime, add 10 hours (11 hours during 
Daylight Saving lime, November to 
February). To convert to Central 
Standard lime, add 9.5 hours and 
Western Time add 8 hours. 

All frequencies are given in.kHz. 
These notes are compiled by Peter 

Bunn on behalf of the Australian Radio 
DX Club (ARDXC). Further informa- 
tion on DXing or the adivities of the 
ARDXC may be obtained from P.O. 
Box 79, Narrabeen, NSW 2101, for a ft stamp. 
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Lel your fingers hi, 
Sony proudly presents an exciting world receiver 
with FM & AM that gives you the best value in its 
class. Frequency synthesized "calculator -type" tuning 
of the LW/MW/SW bands offers unprecedented con- 
venience, versatility and wide frequency coverage. 

We call it the ICF-2001. It captures broadcasts 
with a push of a button from virtually every source 
on the globe including marine, amateur radio and 
other fascinating short wave transmissions. Even 
citizen band. 

Now world travelers can hear where they've 
been and where they're going. Or "practice" another 
language. Or literally share another culture. But you 
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9720kHz EU, USSR 
9750kHz AS/FE, USSR 
9760kHz Avlis, Greece 
9810kHz EU/FE, USSR 
99201á1z Peking, China 
11575kHz EU, USSR (SSB) 
116501á1z Peking, China 
11705kHz Allouis, France 
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°Pori, Finland 
rarest, Romania 
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ICF-2001 

l the world. 
don't have to be versed in complicated radio lore 
to enjoy your foreign adventures because our world 
traveler is marvelously easy to use. 

Sophisticated technology such as a frequency 
synthesizer for extreme stability as well as a micro- 
computer gives you four different tuning methods 
for fast, easy operation. Direct Access, Memory, 
Auto Scan and Manual tune in the exact frequency 
you're searching for. They're push-button easy and 
only Sony gives you the communication spectrum 
at your fingertips. 

Sony's ICF-2001 brings home the world. 
Bon voyage. 

AP3529 
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Remember how great 
she looked last summer. 

National Colour Video Camera and Portable 
VHS lets you keep those moments and relive them 

over and over. 

It's so simple. Point the camera, shoot... 
instant result. No processing is required with automatic 
viewing on TV, through your National Portable VHS 
recorder. Light to carry and will operate under 
low light conditions. 

Other features include: 
Power zoom control Brilliant colour reproduction 
Pause control Electronic viewfinder 
Built-in microphone Low power consumption. 

Because time doesn't stand still... 

National 
Instant Home Video 

N,1 100 
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The world's fastest 
mt grated amplifier 

Wave Form Comparison of Bipolar Transistor 
vs. Power MOS FET 

awr 
Distorted sign 
wave form 

s 
Conventional bipolar 

power transistor 

Maximum speed 
ALlinearity 

ffi 

7-X 
HitaCh's new 

Power MOS FET 

Graphic Illustration: Simulated oscilloscope data from Hitachi Toyokawa laboratory 

Hitachi Power MOS FET 

The HA -7700 Stereo Integrated Amplifier 
brings you stunning sound reproduction. 
The Hitachi Power MOS FET offers ultra -high 
switching speed for dramatically reduced 
distortion and outstanding transient response. - 
It features the same incredible technology ` IV (1):. 

that went Into our renowned HMA-7500 .11r 
Stereo Power Amplifier and HA -8700 Stereo 
Integrated Amplifier. 

Power output is 70 watts per channel with no more than 
0.008% total harmonic distortion from 20 to 20,000 Hz. And all 
stages are direct coupled, so you get the purest waveform reproduction 
fidelity from input to output. 

The RIAA phono equalizer is a top -precision design employing only the highest - 
quality components for low -distortion and true-to-life disc playback. There's a full 
complement of control and convenience features for maximum system flexibility. 

The HA -7700. True purity in waveform reproduction is here. 

HITACHI 

HA -7700 

Hitachi Sales Australia Cry, LW.,153 Keys Roark Moorabbin, Vittoria 3189 Tel: 95 8722 



1 news 

Forward thinking by Sansui 
Sansui claim that their new Super Feedforward 
system completely eliminates all kinds of distortion in 
the power stage of amplifiers. 

Feedforward techniques 
were actually invented 52 
years ago by the same 
American scientist, H.S. 
Black, who later developed 
the negative feedback 
approach currently adopted 
in all hi-fi amplifiers. 

In principle feedforward in- 
volves taking a fraction of the 
amplifier output (actually 1 ja 
times the output, where a is the 
open loop gain) and comparing 
it with the input signal to derive a 

difference signal which is fed to 
the output to cancel the dis- 
tortion. The system has been 
successfully applied in com- 
munications equipment, but it 
has not so far been effectively 
used in hi-fi amps. 

Sansui's feedback system 
combines feedforward in the 
power amp stage with a rela- 
tively low level of negative 
feedback applied to both pre - 
amp and power amp. In a 

manner they don't explain, they 
have arranged things so that the 
NFB operates mainly at lower 
frequencies and the feed - 
forward at higher frequencies. 

The first of Sansui's 
amplifiers in which the new 

Super Feedforward system has 
been adopted are two integrated 
amplifiers, the AU -D9 and the 
AU -D11. These have output 

power ratings of 95 watts and 
120 watts pel channel respec- 
tively. 

Both have a built-in moving 
coil head amp, both are direct 
coupled and both feature the 
newly developed 'CI' core power 
transformer. 

Rani belt 
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Audio level meter 
Signal levels down to -72 dB can be measured by a small 
analogue meter recently available from Soundex. 

The calibrated range of the 
AMM100 is from -72 dB to 
+22 dB. Input impedance is 
100 kilohms, balanced, switch - 
able to 600 ohms and the 
protected headphone output 
has an impedance of approxi- 
mately 50 ohms, according to 
the specs. 

The meter comes in a tough 
plastic case with a built-in mains 
adaptor and is small and light 

enough to hold in the hand. It's 
described as a multimeter, 
which is odd because it appears 
to have only one function. 

For more information, con- 
tact the distributors R.H. 

Cunningham Pty Ltd, P.O. Box 
4533, Melbourne, Vic 3001; 
(03) 329-9633 or P.O. Box 214, 
Neutral Bay Junction, NSW 
2089; (02) 909-2388. 

7717 ,11i---17-\\"'' 
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AU -011 

Total harmonic distortion 
does not exceed 0.005% for 
either of these amplifiers and 
the quoted frequency response 
is the same for each, showing a 

variation of no more than 3 dB 
over the entire range from dc to 
300 kHz. 
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DC amp is really AB 

4 

Technics describe their new SE -A3 200 W per channel 
power amp as Class A, but we at ETI maintain it's really 
Class AB. 

The reason for the dis- 
agreement is its 'synchro-bias' 
circuitry that samples the input 
waveform and adjusts the bias 
of the output transistors so that 
they are never quite cut off. This 
arrangement allows the effici- 
ency of Class B operation 
without switching distortion. 

We don't want to knock this 
amplifier though - its speci- 
fications are certainly im- 
pressive. Total harmonic 
distortion over the range from 
20 Hz to 20 kHz is only 0.002% 

with the amp running at its full 
rated power into eight ohms. At 
1 kHz, THD is only 0.001%. 
Transient intermodulation dis- 
tortion is said to be 
immeasurably small. 

Independent left and right 
channel power supplies keep 
the channel separation up to 
70 dB and signal to noise ratio is 

extremely high at 123 dB. 

Brochures available from 
your local Technics dealer. Tell 
em you read about it in ETI. 

Plus Series Tuners 
Two tuners are included in Sanyo's recently released 'Plus 
Series' of hi-fi components. 

y 986 : I, I 14,1_" t' 

The slightly more expensive 
model T55 has a quartz crystal 
reference oscillator. Frequen- 
cies of this and the controlled 
oscillator are digitally divided by 
different whole numbers and 
the divided signals are phase 
locked together with a correc- 
tion signal to keep them 
precisely in phase. 

A two -position IF bandwidth 
switch allows selection of a 

narrow bandwidth for 80 dB al- 
ternate channel rejection when 
FM stations are closely spaced. 

The Plus T35 AM/FM tuner 
has a sampling quartz locked 
tuning system. Tuning is simpli- 

fied by the provision of a LED 
bar graph signal strength indi- 
cator and a 'centre of signal' 
position indicator. Both these 
displays use high gain dc - 
coupled voltage comparators. 

For correct balancing levels 
when recording from the FM 
tuner onto tape, the T35 has a 

record level calibrator with ad- 
justable output level. This 
provides a 400 Hz tone at a level 
equal to the level of the tone 
produced by an FM signal with 
50% modulation. 

Suggested retail prices are 
$470 for the T55 and 5399 for 
the T35. 

A new approach to noise 
Phase Linear's new noise reduction system is claimed to 
reduce noise by 10 dB even on recordings that have already 
been Dolby or dbx processed. 

The 1300 Series Two system 
is based on what Phase Linear 
claim is the principle that "The 
human ear doesn't hear noise 
when accompanied by music." 
It incorporates circuitry that 
recognises harmonic relation- 
ships. What the circuit 
recognises as 'music' is sent 
direct to the output stage; what it 
thinks is 'noise is expunged. 

But not all music nowadays 
consists entirely of harmonious 
mixtures of tones that an elec- 

i 
Or , i,i-.lEi¡' wn Msa+ . ulp .v 

te I..;. 

SP 
,.,.. 

tronic circuit can recognise. 

Much avant-garde serious and 
popular music uses some 
sounds that in other contexts 
would be considered noise. 

Phase Linear's circuitry is 

probably not capable of sensing 
when this is happening and 
lovers of such music would per- 
haps be better off not spending 
5349 on a machine which is 

likely to impose a kind of 
aesthetic censorship on them. 

. ,. 
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Planar 2 released in Australia 
The Rega Planar 2 turntable, once described by UK 
magazine Hl -Fi Answers as at least the third best in the 
world, is now available in Australia. 

Intended as a 'budget' version 
of the renowned Planar 3, the 
Planar 2 turntable alone sells for 
$335. Price with its own tone - 
arm is 5445 and a cartridge 
adds a further 545 to the price. 

The Planar 2 is fundamentally 
a very similar design to its 
illustrious up-market relative, 
with a few modifications to re- 
duce the cost. The glass platter 

u 

is somewhat thinner, the mat is 

also thinner and rubber backed 
instead of being all felt and the 
base is made of chipboard in- 
stead of laminate. 

Rega Planar turntables are 
made in the UK and distributed 
in Australia by Concept Audio 
Pty Ltd, P.O. Box 422, Dee Why, 
NSW 2099. (02) 938-3700. 
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dynamite. 
Through a remarkable new audio 

breakthrough, our engineers have 
succeeded in reducing big -head- 
phone technology down to the size 
of your listening channels. 

The MDR series headphones' 
airy spaciousness delivers absolute 
clarity through an ultra -small driver 

SONY® ~MA 

1 

,,. 
r 

H vy. 
Introducing another Sony only. The MDR series open-air unit that produces more than three times the energy of con - 
headphones. The smallest, lightest stereo headphones avail- ventional circuits. And a new high -compliance diaphragm 
able today. Or tomorrow. accurately reproduces the 20 to 20,000Hz bandwidth and 

With our lightest at 40 grams, you will barely know you're improves low -range response. 
wearing them. Yet the sound is DR -3 MDR -5a MDR -7 That means you can listen to the 

heaviest of music for hours. Lightly. 
And know that you're hearing 
every nuance of the original 
recording from deep bass to the 
highest treble. 

Listen to our new MDR series 
headphones. STEREO HEADPHONES 

They're light. 
And heavy. 

AP3528 
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PC410 

W..c.00t -e-111 . 15.1006 

Great for parties, advertising displays, 
Christmas tree lights etc. 
Light dimmer for mood and effects lighting 
Variable speed strobe 
Flashes lights to beat of music 

FEATURES 
Plugs directly into 240 V power socket, no wiring 

needed Three position switch selects (1) "music 
colour" (using coloured lights) that flashes lights to beát 
of music - built in microphone, variable sensitivity 
control; (2) "strobe" effects for flashing lights at variable 
speed; (3) light dimmer with variable intensity Con- 
tinuously variable control provides complete flexibility in 
all modes of operation Can be used with 240 V fila- 
ment lamps to the total of 500 watts Double insulated 

S.E.C. approved and fully guaranteed. 

9 
Post and Handling: $2.00 
We regret we cannot supply New Zealand readers. 
Mail this coupon or a photostat to: 'Disco Lite Sales', ETI 
Magazine, 15 Boundary St, Rushcutters Bay NSW 2011. 

This magazine is acting,as a clearing house for orders. Make 
out your cheque or money order to 'ETI Disco Lite Sales'. We 
will process your order and send it onto A & R who will mail you 
the goods. Please allow up to four weeks for delivery. 

The PC410 Disco Lite is a product of A 8 R Electronics, manufac- 
tured under the Arlec label. 

While these units are sold through some retail outlets, they are 
not generally available and ETI has arranged to otter them to 
readers via mail order. 
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N.B. MARUNI microphones take some beating too!!! 

MARUNI 
SUPERLATIVE HEADPHONES AND MICROPHONES 

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



E ADDITIONS FROM NTZ. 
SUPERIOR FM TUNERS. 

Rare: very valuable. 
= Addi'tions: the things added. 

,,... Ma'rañtz: a range of ultra -high 

was performance FM Tuners which blend ..- state-of-the-art engineering with , L operational versatility. 
- The name Marantz guarantees your 

1 i t_ choice from a superior range of AM/FM 

g 
9nap Stereo Tuners, guarantees exceptional 

f.M quality and, with the advent of more 
FM stations, Marantz guarantees your 
total listening pleasure. 

maxal fa" MARANTZ ST500 
AM/FM STEREO COMPUTUNER 

x00 - - Sleek, slimline and microprocessor - - - controlled - tune and recall stations with 
amazing speed and precision. The 
Computuner features state-of-the-art, 
quartz -locked, drift free frequency 

pr synthesised tuning with 7AM and 7FM 
memory presets. The LED signal strength f display doubles as a multipath indicator 
and the Wide and Narrow IF Selector 
enables the switching of a tuning 
bandwidth best suited to reception area 
conditions. 
MARANTZ ST600 
AM/FM STEREO TUNER 

This model incorporates a built-in 
oscilloscope that affords the most precise 
means possible to determine optimum 
reception, even from weak or distant 
stations. The functions of the oscilloscope 
extend well beyond those of conventional 
tuner meters. 
MARANTZ ST400 
AM/FM STEREO TUNER 

A large, fuss -free Vacuum Fluorescent 
readout clearly displays the selected 
frequency and Electronic Gyro -Touch 
with Servo -Lock guarantees drift -free, 
razor-sharp tuning every time. Uncom- 
promising quality through and through. 
MARANTZ ST300 
AM/FM STEREO TUNER 
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Consistent with all quality Marantz 
tuners, the ST300 features MOSFET FM 

, front end and Phase Lock Loop 

r-' 

demodulator for superlative performance - low distortion, extremely linear 
operation and wide dynamic range. 
Illuminated dial cursor, LED function 
indicators and Gyro -Touch tuning make 
the ST300 an exceptionally sophisticated 
buy at a modest price. 

Your Marantz stockist will be pleased 
to demonstrate the complete range of 
Marantz tuners. If you see your hi-fi as an 
investment and, if you demand critical 
performance standards as well as the best 
value for money, listen to the future. 

Listen to Marantz. mgr~nf. 
Now you're listening. 

Distributed by: MARANTZ (AUST.) PTY. LTD. 
32 Cross Street. Brookvale, N.S.W. 2100 
Telephone: (02)939 1900 Telex AA 24121 
Melbourne (03)329 7655 Brisbane (07)48 8882 
Adelaide (08)223 2699 Perth (09)3283874 



Eillblnews 
TEAC breaks away from tape. 
The introduction of a new amplifier system marks a break with TEAC's former policy of specialising in tape recorders. 

The PA -7 preamplifier and its 
complementary MA -7 power 
amp are both direct coupled 
designs with exceptionally high 
slew rates. The MA -7 is claimed 
to have no more than 0.003% 
distortion from 10 Hz to 20 kHz 
and the PA -7's distortion is said 
to be less than 0.005% over the 
same range. TEAC neglect to 
say at what output power these 
figures were obtained. 

To avoid damage caused by 
dc voltages appearing on the 
signal path (which can be very 
dangerous for a DC amp), the 
PA -7 incorporates special pro- 
tection circuitry and muting 
relays that shut off the output if 
any signal below 2 Hz and above 
60 mV appears. This same cir- 

Arena for A & R 
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cuit prevents the popping noise 
that would otherwise appear be- 
cause of power surge when the 
unit is switched on and also 
prevents clicks when switching 
phono inputs. 

The highly -regarded products of the UK company A & R will 
soon be marketed in Australia by Arena Distributors. 

A & R's reputation is based on 
their A60 amplifier, a slimline 
unit with a nominal rating of 35 
watts into eight ohms, whose 
success is largely due to its re- 
liability and ability to cope with a 
wide variety of input sources 
without distortion. The com- 
pany also make an FM stereo 
tuner and have recently intro- 
duced a moving coil head 
amplifier in response to de- 
mand from audiophiles. 

The company is still basically 
a cottage industry, producing a 

relatively small number of units 
which are all subjected to 
rigorous checks before they 
are released from the factory. 

For example, to test the 
overload protection, all amplifier 
circuit boards are given a short 
circuit on the output terminals 
for ten seconds at full power. 

For more information on A & 
R products contact Arena Dis- 
tributors Australasia Pty Ltd, 
P.O. Box 178, East Victoria Park, 
WA 6101. (09) 361-5422. 

Scaling the peaks 
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The PA -7 has a moving coil 
headamp built in. Input sensi- 
tivity on the moving coil input is 

5 mV at 1 kHz and the frequency 
response is better than 20 to 
20 000 Hz at ±0.2 dB for any 

:Al: 

input. 
The MA -7 power amplifier 

can deliver 150 W per channel 
into eight ohms. It has com- 
pletely separate power supplies 
for left and right channels. 

Audible demagnetisation 
A tape head demagnetisation device just introduced into 
this country from the USA emits an audible tone that rises 
in pitch as the demagnetisation proceeds. 

The Whistle Stop demag- increases with frequency the 
netising cassette contains an amplitude of the alternating 
oscillator whose frequency in- magnetic field at the heads 
creases from below 60 Hz to steadily diminishes as the fre- 
well over 20 kHz in the course of quency increases. This results in 
six seconds after the 'Play' effective demagnetisation of the 
switch on the tape recorder is heads. 
pressed. The oscillator output is The Whistle Stop comes in a 

applied to a built-in demagne- standard size cassette case, 
tising coil that produces an equipped with its own batteries, 
alternating magnetic field of and retails for $19.95. It is dis- 
gradually increasing frequency. tributed in Australia by Concept 

The oscillator output has a Audio Pty Ltd, P.O. Box 422, 
constant amplitude, but be- Dee Why, NSW 2099. (02) 938 - 
cause the reluctance of the coil 3700. 

The Soundex division of Bulgin Electronics recently released a full range of audio peak programme meters. 

They are available in three 
different standards in both 
single channel and stereo. The 
Series 100 was designed to 
meet the exacting requirements 
of the British Broadcasting 
Corporation, the Series 300 is 
designed to DIN 45406 and BS 
5428 (Type 1) and the Series' 
400 is an economy version that 
closely resembles the BBC style 

j ' :`'=....:_ . 
i .. . 
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The meters comprise a so- 
phisticated meter movement 
with fast ballistics and an ampli- 
fier with a high input impedance 
and low thermal drift More in- 
formation from the distributors, 
R.H. Cunningham Pty Ltd at 
P.O. Box 4533, Melbourne, Vic 
3001. (03) 329-9633 or P.O. 
Box 214, Neutral Bay Junction, 
NSW 2089. (02) 909-2388. 
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HITACHI 

Hitachi's Photo Sensing Straight Tonearm 

The optically -activated straight tonearm 
eliminates side force and reduces mass to keep 
the HT -60S Turntable in line with excellence. 

The photo sensing straight tonearm is sound engineering. Precision engineering. 
Optical activation does away with the side force that's common to conventional 
systems. And the straight tonearm is significantly lower in mass, so sound quality is 

greatly improved. In the HT -60S Turntable these two design advances are joined by 
a Quartz -locked Unitorque motor. It makes 
every revolution of the platter 
exceptionally smooth. Wow and flutter 
is just 0.025% WRMS. 

The benefits of non -contact switching 
are readily apparent - every time you - 

play a record. Distortion -producing 0 © 
mechanical parts have been replaced by I 
a light beam and a photo sensitive 
cell. There's no drag, less required tracking 
pressure and its very reliable. 

The straight arm is a responsive 
design that cuts resonance way down and 
resists oscillation. And it can be used with a Graphic Illustrations are reconstructed from Hitachi Toyokawa audio laboratory data. 

variety of high-performance, low -compliance cartridges. 
The HT -60S Turntable is fully automatic, of course. But all auto functions are 

independently powered, so there's no drain on the main drive motor. And the 
controls for those functions are right up 
front. You never have to lift the dust cover Professional sound through sound engineering 
to get to them. 

Hitachi technology is at work to bring 
you greater turntable accuracy through 
advanced design and electronics. The HT -60S 
Turntable with photo sensing straight 
tonearm and Unitorque with Quartz is the 
result of those efforts. Listen to the soundness 
of Hitachi engineering today. 

Hitachi Sales Australia Pty. Ltd., 
153 Keys Road, Moorabbln, Victoria 3189 Tel: 95 8722 

Mechanical side force 
causes distortion 

No mechanical iterferencey 
best sound reproduction 

O Conventional mechanical sensor tone arm return System 

© Hitachi photo sensor tone arm return system with LEO 

NT -60S 

_ -` : L- : 1-- 1-- 

HT -60S Job No. 08163: Electronics Today Intl (Australia) 
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O A ID 
EN SMOKE 
DR '? 

The natural 
satisfaction of 
full flavoured, 
imported Drum. 

It's the most 
enjoyed ready- 
rubbed cigarette 
tobacco in 
Australia. 
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PCB's 
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Instructions on how to make your own 
pc boards using the Scotchcal method 
and exposing through this page may be 

found on page 113 of the March '80 issue. 
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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 preceding the 
month of issue. Please - please - print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received however, no responsibility for so 
doing is accepted or implied. Private adverts only will 
be accepted. We reserve the right to refuse adverts 
Considered unsuitable. 

Conditions: Name and address plus phone 
number (if required) must be included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc - 
general adverts cannot be accepted. 
Send your advert to: 
ETI Mini -Mart, Modem Magazines 
15 Boundary St, 
Rushcutters Bay NSW 2011 

AUDIO 

SELL: Kenwood KSQ-400 amplifier. Use as 4 
channel decoder or stereo amp 5100. Pair 
speakers 2 -way 25W, excellent sound 5100. M. 
Johnson, 31 Hazel St, Girraween, NSW 2145. 
Phone (02) 631-2092. 

The Tape Club of Australia invites you to join 
others in this new club. Make friends all over 
Australia and New Zealand. Full details P.O. Box 
118, Wellington, NSW 2820. 

Acoustic Research XB1 turntable. Exc cond, new 
Shure mag. cartridge. Very good specs. Must sell. 
5180 o.n.o. Phone Chris (02) 939-7141. 

QUAD 22 valve preamplifier $85. Dynaco Mark 3 
mono valve power amps 60W RMS, mint condition 
5400 pair. G. Page, 17 Elm St, Unley Park, SA 5061. 
Phone (08) 271-9191. 

AMPLIFIER wanted. Phase Linear 400. Must be In 
good original condition. 
For sale. Sansul AU717, only $440. Phone Peter 
(08) 31-5220 after 6 p.m. 

COMMUNICATIONS 

WANTED: R.1155 -N, Ex-R(A)AF communications 
receiver, preferably working but other condition/ 
model acceptable. I have appropriate manual. 
John Lavender, 3 Raw Place, Farrer, ACT 2609. 
Phone (062) 86-4029. 

AUSTRALIAN Radio DX club for shortwave, 
mediumwave DXers. For a sample copy send one 
22c stamp to P.O. Box 79, Narrabeen, NSW 2101 
mentioning this ad. 

WANTED: Valve type communications receivers. 
All ages and conditions. Phone Peter (042) 
29-5047 a.h. 

WANTED: Teleprinter, mod 15 or similar. J. Lee, 
MS 30, Chinchilla, Old 4413. Phone (074) 65-8183. 

SELL: SX-190 extra crystals 5165 or exchange 
for Barlow Wadley MKII or DR -28. N. Glaros, 
11 Norman St, Underdale, SA 5032. Phone (08) 
43-4981. 

YAESU FT -7 SSB transceiver. Ideal for novice, 
80m -10m, excellent condition, all manuals, 
accessories and mounting bracket. $429 o.n.o. 
Phone Stephen Dennis (02) 630-5552 a.h. 

TELETYPE ASR -33 good condition 5550 o.n.o. 
John Delforno, 4 Argyle St, Glenroy, Vic 3046. 
Phone (03) 306-1464. 

COMPUTERS 

SELL: OSI(6502) 8K BASIC In ROM (4 x 2k chips). I 

have changed to disk and no longer need them. 
580 the set of four. Geoff Cohen, 72 Spofforth, 
Holt, ACT 2615. Phone (062) 54-7608 b.h., (062) 
49-2688 a.h. 

SYSTEM 80 owner would like to swap programs 
with other owners. Mark Fairbairn, 8 Shelley St, 
Spring Gully, Bendigo, Vic 3550. Phone (054) 
42-4450 weekend only. 

S100 16K static RAM Board, 450 ns, ETI-642. 5280. 
Alan Peek (02) 89-1450. 

Z80 STARTER KIT: Hex key pad, hex address and 
data displays, 2 x S100 sockets, wire wrap area, 
PROM programmer, parallel port, Kansas City 
cassette interface, timer chip (Z80 CTC), 2K moni- 
tor PROM, monitor listing, 120 page manual, 2K 
RAM. $250 o.n.o. Phone Paul Forte (03) 615-4183 
b.h., (03) 543-5451 a.h. 

S100 SYSTEM sale, DG640 5120, 8K RAM 5150, 
monitor $150, mainframe $120 plus VDMII, 
modem, keyboard, 2650, SCMP 10. 466 North 
Rocks Rd, Carlingford, NSW 2118. Phone (02) 
871-2858. 

JOIN OMEGA (OSI Microcomputer Enthusiasts 
Group Australia) and receive newsletters, 
hardware mods and software exchange details. 
Contact Geoff Cohen, 72 Spofforth St, Holt, ACT 
2615. Phone (062) 54-7608 a.h., (062) 49-2688 b.h. 

OSI C2/4/8 owners, join 540 -Board Mutual Benefit 
Society. Resources all areas. Need members. 
Please send S.A.E. to Peter Meulman, 4 Halsmere 
St., Geebung, Old 4034. 

SELL: Crystals, new 12MHz, divide down to MPU 
frequencies (6,4,3,2,1MHz are all factors) 12 
available- 54.50 each. N. Cook, 22 Brightman St, 
Flagstaff Hill, SA 5159. 

SELL: Dream 6802 with H/D power supply, cas- 
sette recorder, tapes, spare ICs, no bugs. $200. 
P.O. Box 283, Carnarvon, WA 6701. 

WANTED: Documentation for Polymorphics CPU 
card 101031, and VIDEO card (Especially I/O 
pinouts, jumpers and monitor commands). Xerox 
or original. Ken Grimes, 51 Dudley St, Sherwood, 
Old 4075. Phone (07) 379-3895. 

EA2650 1K microcomputer with CUTS cassette 
interface. Fully assembled and working $100 
o.n.o. Roy Anton, P.O. Box 333, Coonabarabran, 
NSW 2857. Phone (068) 42-1470 a.h. 

WISH TO SWAP my Sargon computer chess book 
or program for Eddie Paay level II ROM map. Cash 
adjustment if necessary. Phone (02) 337-2317. 

Z80 S100 computer. 48K. 5" Drive, Selectric 
printer, VDU, keyboard. CP/M, Macro assemb, 
word processor, disk BASIC, chess and more. 
$2500. A. Peek, 10 Gale St., Woolwich, NSW 2110. 
Phone (02) 89-1450. 

SELL: TRS 80 Level II with 32K, numeric pad and 
expansion Interface. Also disk drive and Axiom 
EX 801 microprinter. Best offer. Max Hooper (02) 
399-5158 evenings. 

COMMODORE PET - 16K business version and 
Decwriter printer - full documentation, software 
including diagnostics, assembler, editor, listings, 
circuit diagrams, manuals $1400. Phone Chris 
419-4424 

MISCELLANEOUS 
SELL: Schober theatre organ, kit -built. 2 x 61 note 
manuals, 16' - 1' voicing, pre sets, couplers, per- 
cussions, tape-reverb, amplifiers etc. Complete 
and playing. Bargain opportunity. Gary (03) 233- 
5510. 

WANTED: Wireless World May 1972 or data of ad- 
vanced preamplifier. Pay $5. Very desperate. 
Louis bras, 144 Beavers Rd, Northcote, Vic 3070. 
Phone (03) 481-1209. 

SELL: Amplifier, Playmaster Twin 40, built and 
tested. Kit costs $129, will sacrifice at $80 cash. 
7/14 Burtfield Dr, Chiswick, NSW 2046. Phone 
Chris (02) 712-1460. 

FOR SALE: Automatic telephone equipment. 25 
pos. switches 200 relays. Sell or exchange. E.A. 
Whatmough, 14 Heriot St, Lismore, Vic 3524. 
Phone (03) 055-962145. 

SELL: Magazines. ETI 72-79 -inc., EA 69-79 Inc., 
PE 69-78 inc. Greg, 12 Coombell St, Jindalee, Old 
4074. Phone (07) 376-1484. 

SELL: Wire wrap sockets, new, 14 pin DIL, In 
boxes of 7. Ten boxes available - 50c each. N. 
Cook, 22 Brightman St, Flagstaff HIII, SA 5159. 

CAPACITORS: Tants 220uF 10vw $3 100uF 25vw 
S2 Met. Poly. 3uF3 Si + 40c pep. R. Barrett, 2 
Davidson Av, Parkholme, SA 5043. Phone (08) 
277-2982. 

COPYRIGHT: The contents of Electronics Today International and associated publications is fully protected by the Commonwealth 
Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and printed circuit boards. Although any form of 
reproduction is a breach of copyright, we are not concerned about Individuals constructing projects for their own private use, nor by 
pop groups (for example) constructing one or more items for use in connection with their performances. 

Commercial organisations should note that no project or part project described in Electronics Today International or associated 
publications may be offered for sale, or sold, in substantially or fully assembled form, unless a licence has been specifically obtained 
so to do from the publishers, 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. The Publisher accepts no responsibility for unsolicited manuscripts, 
illustrations or photographic material. 
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OPUS UD 

AMPEX 
PROFESSIONAL 

AMPEX 20/20 

AMPEX GRAND 
MASTER I 

Price per box 
of 10 

$19.00 

$16.90 

$21.30 

$36.00 

Mail order charges: 
Up to 20: $2.75 
20 to 50: $3.50 
Over 50: $5.00 

PHILIPS LOUDSPEAKERS 
PROFESSIONALLY DESIGNED SPEAKER KITS 

If you are in the market fora $2000 set of 
speakers with only a few hundred 
dollars in your pocket, we could have 
just what you want. The ETI 4000 Series 
Speakers - using Philips Drivers - 
compare very favourably with speakers 
costing twice to three times as much. If 
you are on a really tight budget you 
could consider the Philips AD12K12 kit -a 70 watts r.m.s. per channel 12" 
3 -way system - which you assemble 
completely in about 2 hours. A steal at 
under $300 per pair. You can buy all 
components with or without boxes, any 
way you like. We have both the ETI 
4000-I and II on display, as well as other 
Philips Kits. Come in for an audition, or 
write for further information. 

northpoint hi -fl 100 Miller St, North Sydney. 
Ph 922-7780. 

1 

jucar 380 SUSSEX STREET, SYDNEY, NSW 
P.O. BOX K39, HAYMARKET 2000 

Telephone 264-6688 

AUDIO SPECTRUM 
ANALYSER 

The 489 Analyser can be used in conjunction with a 
Graphic Equaliser to accurately equalise systems for room 
acoustics. 
Features: 

Ten octave spaced displays 
LED readout in 3 dB steps. 
Input sensitivity control. 
Inbuilt pink noise generator. 

Complete kit includes matched LEDs, polarised plastic 
display, complete metalwork, etc. 

ONLY $142 plus $3 freight. 

100 WATT 
POWER SLAVE 

This rugged, compact amplifier is ideal for PA, disco, 
foldback or guitar amp use. 2 -input Preamp with tone con- 
trols or 10 -way Equaliser can be built into the same 
cabinet. 

Features: 
Robust construction. 
Handles for portability. 
Cannon mains input, quick 

connect speaker terminals. 
Attractive finish in light 

grey. 
e 

Complete kit ONLY $105 plus $3.50 freight. 
2 -input Preamp with front panel $25. 
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Introducjng a totally new 
concept in stereophones. 

The new Koss HV/X 
high velocity stereophone 
represents a remarkable 
breakthrough in hear-thru 
stereophone design and 
performance. For the 
first time, Koss engineers 
have been able to create 
a lightweight, hear-thru 
stereophone that com- 
bines the transparency of 
high velocity phones with 
the superior bass per- 
formance of closed -type 
phones. The result is a 
breathtaking musical 
experience. 

CONTOURED 
VARIABLE -DENSITY 

EARCUSHIONS 

While most lightweight, 
hear-thru stereophones 
have earcushions that fit 
against the ear, the new 
Koss HV/X features a 
unique, contoured, vari- 
able -density cushion that 
fits around the ear. Not 
only does this unique 
earcushion design create 
a far 
more com- 
fortable 
stereo - 
phone but 
it has also 
allowed 
Koss engi- 
neers to 
create a 
dramati- 
cally better element 

14. 

design as well. 
These new variable - 

density earcushions are 
made up of a very porous 
material that is acousti- 

cally transparent at the 
perimeter of the ear - 
cushion yet com- 
pressed toward the 
center region. This 

varies the pattern of 
acoustic resistance over 

portions of the earcush- 
ions creating the proper 
seal for specific bass 
frequencies while al- 

Koss IIV/XLC 

lowing the 
flow of 
middle and 
high fre- 
quencies at 
the perim- 
eter of the 
earcushions. 

LIGHTWEIGHT 
ELEMENT 

for Koss engineers to 
design a lightweight ele- 
ment that reproduces a 
Sound of Koss you have to 
hear to believe. Incredibly, 
even though the overall 
weight of the element was 
reduced, Koss engineers 
were able to develop a 
magnet with enough mag- 
netic density to drive an 
extra large diaphragm. 
With a response range of 
15 to 35,000 Hz, the new 
Koss HV/X will drive you 
into ecstacy and our 
competitors nuts. 

HEARING 
IS BELIEVING. 

Slip into the new Koss 
HV/X or HV/XLC with 
volume/balance controls 
at your audio dealer soon. 
You'll like the best of both 
worlds: the open, airy, up- 
front sound of hear-thru 

I stereophones and the deep, 
rich bass performance of 
closed -type stereophones. 

The uniqueness of the 
new variable -density ear - 
cushions made it possible 

For more information 
on the HV/X and our full 
line of stereophones 
write to 

ELECTRO -VOICE 
AUSTRALIA PTY. LTD. 

®KO SS®stereophones/loudspeakers 
hearing is believing'M 

ELECTRO -VOICE AUSTRALIA PTY. LTD. 174 Taren Point Road, Taren Point, NSW, 2229. Phone (02) 525-8588. 

e 1980 Koss Coro. 
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ot 
Hazardous 

To Your Head. 
Cleaning a video cassette recorder is one thing, not 
hurting the heads is another. The new Allsop VHS 
Video Cassette Cleaner completely cleans the (1) 
Audio Head, (2) Video Head, (3) Pinch Roller and 
(4) Capstan. It saves your head because: 1. It's a 

healthy alternative to the abrasive continuous 
loop tape cleaner. Push 
play button to start; it 
stops automatically. 2. 
Uses a soft, absorbent 
cleaning chamois to 
clean video and audio 
heads in about 4 
seconds flat. 3. Uses 
non-abrasive felt pad to 
wipe pinch roller and 

r 
.,..a ^.... 

- _., 

capstan clean. Saves you money. You can use the 
original Allsop Video Cleaner forever. Cassettes 
should be cleaned every 30 to 50 hours of playing 
time and replaced after one year with a re- 
placeable cleaning cartridge supplied with solution. 
This eliminates the necessity of purchasing another 

complete cassette. 

_ J 

Allsop Video 
Cassette Cleaner 

r 

4 1150{? 
WHAT WILL THEY THINK 

OF NEXT ? 

vy Available at all leading 
retailers of video products. 

Sole Australian distributor: 
Communications Power 
Inc. (Aust) Pty Ltd 
P.O. Box 246, Double Bay 
NSW 2028. (02) 357-2022 
Telex AA23381 
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The craft of the 
speaker box maker 

There's more to making a speaker box than first meets the 
eye. Despite automated woodworking machinery, or 
more likely, with its assistance, the manufacture of 
speaker boxes is still more a craft than an assembly job. 

NEXT TIME you walk into a hi-fi store, 
have a look at the loudspeakers on 
display. Chances are that, despite the 
Japanese, European or even American 
`brand name', it has been assembled 
here, using a locally -made box. It's a big 
industry, in terms of quantity, and com- 
petition is tough at both the so-called 
'budget' end of the market as well as the 
`top -line' end. At each year's annual 
Consumer Electronics Show we have 
never failed to be staggered at the array 
of speakers, both in kit form and ready- 
made, on display. Quite apart from the 
number of 'all -Australian' speakers 
available, we were recently surprised to 
learn the extent to which overseas 
companies have their speakers locally 
assembled. 

So, when Chadwick Audio Furnish- 
ings Pty Ltd offered to show us their 
factóry, we jumped at the opportunity. 
We found the whole operation fasci- 
nating and thought readers might like 
to see `behind the scenes' too. Our 
photographer, Ivy Hansen, followed the 
proceedings and recorded the.'evolution' 
of a speaker box from blank board to the 
finished article. 

The company 
Chadwick Audio Furnishings was 
started in 1972 by Wayne Chadwick. 
The venture began life as virtually a 
`hobby' business which Wayne con- 
ducted from his home (as all good hobby 
businesses start ...). Business pro- 
gressed apace and an associate, David 
Crabtree, bought into it in 1974. In 
1978, the firm became a proprietary 
limited company with David Crabtree 
at the helm and in mid -1978 he bought 
factory premises in the Sydney in- 
dustrial suburb of Silverwater and 
installed some quite sophisticated 
woodwork production machinery. 

ti 

David Crabtree 

3 

Apart from doing a considerable 
amount of OEM work, Chadwick pro- 
duce a small range of locally designed 
loudspeakers, dubbed their "Executive" 
range. Top of the line is the Executive 
Monitor, a four-way system, then the 
Executive 12, followed by the Executive 
10. All are finished in wood veneer - in 
which the company specialises. 

Okay, okay - we can hear readers 
clamouring already for us to review 
a pair from the Executive range, 
especially as they're Australian 
designed and manufactured (see No- 
vember editorial). All in good time. 
Apart from speaker boxes, Chadwick 
make speaker stands and equipment 
cabinets. 

What happens 
The pictures tell the story, for the most 
part. Great sheets of veneered and plain 
particle board provide the raw material. 
Particle board is ideal for speaker box 

material as it's dense, has generally 
uniform characteristics, is easier to 
'work' than timber and boxes generally 
suffer from fewer resonance problems 
compared to timber. It's less expensive, 
too. The sheets are cut into appropriate 
strips, calculated so that the least waste 
is produced. 

The cabinet top and sides are formed 
from a single strip, grooved and cham- 
fered so that it can be folded around the 
front and rear panels. That edge of the 
strip which is to appear to the front of 
the cabinet is specially grooved so that 
it can be 'rolled back' on itself and glued, 
the veneer then continuing around the 
front lip of the cabinet right to the front 
panel. Very cunning - and a precision 
job. 

The panels then have the corner 
chamfers cut in them. Power driven 
circular blades cut two slots at 45° to the 
plane of the panel right to the veneer, 
without cutting the veneer! The veneer 
then acts as a hinge when the panel is 
assembled. It's quite a precision job, too. 

At the same time, the front and rear 
panels have the appropriate holes cut in 
them and all the pieces are brought to- 
gether for assembly. Glue is run in the 
grooves in which the front and rear 
panels sit, the panels inserted and the 
cabinet literally folded together around 
the front and rear panels. The box is 
then put in a jig for setting. Small 
strengthening 'chocks' are glued in at 
this stage. When ready, the cabinet is 
cleaned up and sent for oiling or spray- 
ing and final finishing work. If drivers 
and crossover etc. are to be assembled in 
the box, then it goes to a final assembly 
line, otherwise it's packed and shipped 
to the customer. Assembled speakers 
are tested before despatch. 'l'here you 
have it! The ̀ evolution' of a speaker box, 
from blank board to finished article. 
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«sibsoiA) It all starts here. Sheets of particle board are 
sawn into required strips on this huge bench saw. 
The blade, which can be seen in the centre of the 
picture, moves across the bench, slicing the ' 
board like a knife through butter. 

1 

i)'i 

1 

I i 
The grooved strip has the front lip 

ironed and glued on this machine. 

1 

1 

1.1 

J 
9 

Cutting holes for the drivers in the front panel of 
two-way speaker box. 

s 

r s. 

I) cabinets are sprayed, others are oiled to 
provide the required surface finish. 

L 

.`. ing the panels. 

II 

!G) Glue Is run in the grooves, the front and rear 
panels assembled in place and the cabinet folded 

around them. The box Is then placed in 
the Jig, visible behind the operator 

here, for setting. 

J) A stack of boxes awaiting final finishing. 
Chadwick take great care to preserve the quality of 
the surface finish. 

C) The groove for the rear panel can be seen at 
right, the front lip, left, is cut, rolled around and 
glued on itself so that the veneer continues 
around the front lip of the cabinet, providing a 

better finish. 

E 
Ntiii 

Vi -Cutting the corner chamfers. This 
machine can make a precision depth cut 

at 450, leaving the veneer as a 'hinge'. \ s. 
1.7 

ti 

H) When ready, the box is removed from the jig 
and cleaned before final finishing. v 

' L 
K) Final assembly of complete loudspeakers. 



fact: 
there's a Shure 

microphone 
that's right for your 

application 
& equipment... 

47.11 

SM81 
' First of the new 
breed of high- 

performance, studio -quality unidirec- 
tional condensers-technically state- 
of-the-art, exceptionally 
rugged and superb 
sound. 0°1". 

You've it on 
TV musical shows where sound 

quality is a must. Unidirectional, 
dynamic with exceptionally flat 
response, extremely low handling 
noise; mellow, smooth, and accurate 
Sound. 

11.1,.4 

SM58 
The most widely 
used "on-stage" 
hand-held dy- 
namic cardioid 

microphone-the world standard 
noted for its 
distinctive, crisp 44. 
Sound. 

UNIDYNEz III 
The world-famous 
UNIDYNE® Ill family 
offers top value per 
dollar. Uniform car- 

dioid pattern helps control off -axis 
coloration, background noise, and 
feedback. 

SM61 
Omnidirectional dy- 
namic. Outstanding 
low handling noise. 
Handsome, smooth 

looks with new VERAFLEX® dent - 
resistant grille-a favorite on -camera 
mic with soundmen and entertainers. 

AUDIO ENGINEERS P11. 

342 Kent Street 
SYDNEY 2000 N.S.W. 

Eddie Rabbitt 

fact: 
the microphone 
is your link 
with your 
audience 

Marilyn McCoo and 
Billy Davis. Jr. 

Take it from the Professionals... 
A top-quality microphone makes a 

measurable difference in upgrading the sound 
of any system-and Shure microphones are 

universally recognized as the world's standard 
of quality. Wherever sound quality, reliability, 

uniformity, and intelligibility are prerequisites, 
you'll find that professionals choose, and use, 

Shure. You'll find more Shure microphones 
than any other single brand in applications as 

diverse as live entertainment, radio and TV, 
hotel and auditorium sound reinforcement, 

churches and temples; Congress, legislatures 
and the White House, and public safety- 

anywhere that sound excellence is a prime 
consideration. They are the reliable, 

professional connection between you and the people you're trying to reach. 
Send for complete literature. Please let us know your microphone application. 

AUDIO ENGINEERS (Vic.) 
2A Hill Street 
THORNBURY 3071 Vic. 

The Sound of the Professionals 

®i S - 1=2 ° 
AUDIO ENGINEERS (Old.) 
51A Castlemaine Street 
MILTON 4064 Old. 

ATHOL M. HILL PIL NOMIS ELECTRONICS P1L 
33 Wittenoom Street 689 South Road 
EAST PERTH 6000 W A. BLACK FOREST 5035 S.A. 
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Up to now, if you wanted a terrific pair of loudspeakers you had to 
hassle with wasted Saturday mominysand Thursday nights listening toa myriad of 
salesmen when you should have been listening to the loudspeakers they rrere standing 
m front of. Did they have something to hide' 

Hassle no more. Because we have developed a pair of loudspeakers with 
enough unique features to place them far beyond brand X, Y and Z.. And place you 
beside your phone ringing Chadwick to find out where you can get a pair. 

To build the pair, we began with two terrific 245 Etone 300mm bass 

drivers, which we made even better with a unique modification. 
Then we added two Audax 160mm full range Rest renecone drivers, 

hich we loaded in a transmission line enclosure, vented at the rear. 
Next we added two Audax 25mm domes and two 50mm aluminium 

cone super tweeters. 
Finally we linked them all together with a crossover especially designed 

for this panicular configuration. 
The sound that emerged from the completed pair was amazing. lust 

what you would expect from Chadwick. 
But being the perfectionists that we are, we further added mirror 

matched baffles tor very tight stereo imaging. 
We called the patr"Executive Monitor". Even the name sounds 

impressive. 
If you can't afford the "Executive Monitor" 1S990 a pair), we have two 

other "Executive" models that have also been meticulously developed and engineered: 
"Executive 12" IS499a pair) and "Executive 10" (5449 a pair). 

If you have already listened to Brand X, Y and Z, when you listen ma 
Chadwick lousdspeaker pair you will wonder why it wasn't your first choice. 

For more information phone Chadwick today on (021647 1103. 

CM + Ati,SOC/Eti/12/RO Chadwick Audio Fumishmgs Pty. Ltd. 

$225.00 

Low Noise 
4 Stereo Program Inputs 
2 Microphone Inputs 
5 Channel Stereo Equaliser 
Full Cueing Facility 

STUDIO DISCO MIXER 
t....._.___. _ _. 

SPECIFICATIONS 
Input Sensitivity MIC 0.5mV Hum And Noise 

PHONO 3mV 
LINE 150mV 
MIC 10K ohms 
PHONO 50K ohms 
LINE 50K ohms 
MIC 45mV Equaliser Section 
PHONO 140mV Control Frequencies 

Rated Output 
LINE 
A P 15VV 

Control Range 
Control Type 

REC 1V Headphone Output (CUE) 
Output Impedance 100 ohms Talk Switch 

Harmonic Distortion At Rated Output 0.2% 
De Consumption 

At 6V Output 03% 
Simensions 
Shipping Weight 

Distributed by Trade Enquiries Welcome 

Input Impedance 

Maximum Input level 

Frequency Response 

MIC 
PHONO 
LINE 

MIC 
PHONO 
LINE 

-52dB 
-62dB 
-65dB 

30 to 16000Hz (-1dB) 
30 to 20000Hz IRIAAt2dB) 
20 to 30000Hz (-1dB1 

60Hz. 250Hz. 1 kHz. 3.5kHz. 12kHz 
± 12dB. Boost or Cut 
Slide Centre Detent for "Flat" setting 
50mW at 75 ohms at 0.5% THD 
14dB at Phono or Line at TALK Position 

AC 240V 50/60Hz 8 Watts 
15 3" (WI x 3 7" (H) x 10.2" (DI 
9 3lb 

pry MANUFACTURERS IMPORTERS WHOLESALERS 
LTD. SALES AND SERVICE TO ALL SOUND EQUIPMENT 

89-91A LIVERPOOL ROAD, SUMMER HILL, NSW 2130 TELEPHONE (02) 797 9941, 797 0988 
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ENTER THE 80's NOW WITH 

1BH L=1 BOARD 
THE "UNIVERSAL" CIRCUIT BOARD 

BUILD ALMOST 
ANY CIRCUIT 

AMPLIFIERS 
REGULATED POWER 
SUPPLIES 
LINEAR IC CIRCUITS 
DIGITAL IC CIRCUITS 
PRE -AMPS, TONE 
CONTROLS 
STANDARD 6 PACK 
UNI-BOARD (41" x 61/2") 
HAS SOME 2,800 HOLES 
SO IT CAN EASILY 
ACCOMMODATE EVEN 
40 PIN IC's 
MANY, MANY MORE! 

fit 

ECONOMY PLUS! 
UNIBOARD WILL SAVE YOU 
MONEY. 

NO WASTE - SURPLUS 
BOARD CAN BE USED ON 
ANOTHER PROJECT 
USE AGAIN & AGAIN 
LOW COST "BREAD 
BOARDING" 
PROTOTYPE LAYOUTS CAN 
ALSO BE USED FOR YOUR 
"UNI-BOARD" PRODUCTION 
RUN 
BOARD EASILY CUT OR 
TRIMMED TO SUIT THE SIZE 
OF YOUR'PROJECT. 

PRICE LIST 
UNI-BOARD SINGLE MODULE PACK 
(STANDARD GRADE) $2.20 
UNI-BOARD SINGLE MODULE PACK 
(PROFESSIONAL GRADE - F/GLASS) $2.60 
UNI-BOARD TWIN PACK 
(STANDARD GRADE) $3.20 
UNI-BOARD TWIN PACK 
(PROFESSIONAL GRADE - F/GLASS) $3.80 
UNI-BOARD SIX PACK 
(STANDARD GRADE) $7.97 
UNI-BOARD SIX PACK 
(PROFESSIONAL GRADE - F/GLASS) $9.90 

TO: ADVANCED ELECTRONIC SYSTEMS PTY LTD 
3 STANILAND GROVE, ELSTERNWICK 3185 

PLEASE SUPPLY UNI-BOARDS AT $ EA. 
I ALSO ENCLOSE 70c P&P. 

NAME 

ADDRESS 

POSTCODE 

BAD T.V. 

RECEPTION 
IMPROVE YOUR PICTURES BY 

FITTING AN AMPLIFIER, PLUS A 

GOOD QUALITY CABLE. 
SUCH AS: 

ECRAFT Double Screened Coaxial cable 
2045 3.5 dB loss at 216 Mhz per: 30 M 47c per 

metre. 
2063 2.05 loss at 216 Mhz per: 30 M 1.08 per metre. 
Open -wire feeder 1.5 dB loss'at 200 Mhz per 30 M 

70c per metre. 

MAST HEAD AMPLIFIERS 
HILLS Input Output Gain Ratio 
Mh.1 300 300 10 dB 3.1 
Mh.2 300/75 75 20 dB 10.1 

Mh.4 300/75 300/75 25 dB 17.1 

MH.4/10 or 20dB clown on Ch's 3-4-5A 
KINGRAY 
MH2O 300 75 20 dB 10.1 

MH2OWN 300 75 20 dB 10.1 

LAB6EAR 
6060 75 75 28 dB 25.1 

6059 75 75 
approx. 15 dB down on Ch's -0-6 

ECRAFT Line Amplifiers VHF -UHF 

17Cy1)16 

Outlets Gain16err Outlet 
dB 

275D12 2 12 dB 

375D10 3 10 dB 

475D10 4 10 dB 

175D25 1 25 dB 

275D21 2 21 dB 

375D19 3 19 dB 

475019 4 19 dB . 

These Amplifiers are suitable for installation of extra 
points in your home. Please phone for prices. 

OUTPUTS 

o 
a 

`1 
ECR AFT - 4.75.7.10 

T V FM AMPLIFIER SPLITTER 

C. ISV. 

QT 

ELECTROCRAFT LPTY TD 

68 Whiting Street, Arlarmon NSW 

Telephone 438-4308 ext. 6 

or 438-3266 ext. 1 
WE ARE SPECIALISTS 

30 years in the antenna business. 
Hours: 8am to 5pm 

Prices subject to alteration without notice. 
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SAIYSüI DRAMATIZES 
'S TECHNOLOGICAL 

LEADERSHIP AGAIN! 

Super Compo Series 900 
System III 

Shown with optional AT -15S 
Audio Timer and AX -3S 

Sound Consolette. (Matching 
Speaker System: S-50) 
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The superb sound quality of the top -of -the -line SUPER 

COMPO System will impress the most dedicated audiophile. 
And the unique visual displays combined with easy operation 
create new pleasures for music lovers. Only Sansui's finely 
honed advanced technology offers such multi -dimensional 
benefits. 

Take a good look at the C-77 control center preamplifier 
with its built-in auto/manual fader. The colorful display shows 

you how smoothly -one sound source is fading out while 
another is coming in. The fact is this is the first time in audio 
history that such a function has been offered in a quality 
stereo system. 

Now look at the "Linear A" DC -Servo power amplifier. 
You'll see a large spectrum analyzer display and detailed peak 
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power display. But what you can't see is the Linear A design 
which eliminates switching distortion for exceptional pure 
sound you will clearly hear. Combined with DC -Servo 
circuitry, the B-77 outperforms any other amplifier in its class. 

Look at other audio systems and now examine the front of 
the T-77 Digital Quartz PLL Synthesizer tuner. It allows you to 
"program in" eight of your favorite AM or FM stations for 
instant pushbutton recall. In addition, an auto search feature 
scans either up or down the band until it locks on a good 
quality station. 

The more you look, the more you listen, the more will the 

tangible advantages of Sansui's special technology impress 
you and your listeners. Superior musical quality is what 

SUPER COMPO is all about. 

Sltznsui 
SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan 

VANFI (AUST.) PTY. LTD. 297, City Road, South Melbourne, Victoria 3205 Australia Tel:690-6200/283 Alfred Street. North Sydney. N S.W. 2060, Australia Te1:929.0293 



review 

Marantz ST500 
computer stereo tuner 
Louis Challis found this tuner delightfully convenient to 
operate and praises its "faultless quality of reception". 

1/0Ysoo 

a_wor,e .~....no 

LARGE SCALE integration, generally 
in the form of the microprocessor, 
means that today's electronic equip- 
ment can be provided with features that 
not so long ago were only wild and 
impractical ideas in the minds of de- 
signers. The sophisticated tuning, 
preset and display features of the 
Marantz Computer Stereo Tuner are 
examples of the kind of elaboration that 
is now feasible. 

Design 
The external appearance of this tuner is 
remarkably neat, with black lettering 
anodised into the brushed satin 
aluminium escutcheon. The panel is 
divided into three sections. At the left is 
a five digit frequency display with 
green gas plasma digits. In the top left 
hand corner the words "FM Stereo" are 
displayed when the signal strength is 
sufficient and below this is an "ME" 
display which indicates when the 
memory is active and the station is 
stored. 

mama ir.e,a milt Az 
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To the right of the digital display is a 
signal strength and multipath indicator 
with five rectangular light emitting 
diodes. These are clear and effective in 
their operation and normally indicate 
relative signal strength on both AM and 
FM. When the multipath switch is de- 
pressed, this five -LED array provides 
(in the FM mode only) an indication of 
the extent to which there are multipath 
reflections present on the received 
signal. These reflections, which occur 
when radio waves from the transmitter 
bounce off mountains and tall build- 
ings, arrive at the receiver slightly out 
of phase with the direct signal and are 
responsible for much of the sibilance 
and distortion which characterise poor 
FM reception. In the owner's manual 
which accompanies the tuner, Marantz 
give advice on installing directional 
antennas to minimise multipath 
problems. 

Immediately below the signal 
strength and multipath indicators are 
seven small LEDs which indicate that a 

com.....r 19;11/Yet' tumor 
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preset station has been selected and is 
actually recorded in the micropro- 
cessor's memory. The centre of the 
escutcheon contains seven rectangular 
switches numbered 1 to 7 and a 
"memory" switch. To enter a station 
frequency in the memory, you tune to 
that station and press the "memory" 
switch followed by one of the numbered 
switches. Many receivers contain batte- 
ries to maintain this kind of memory 
function, but Marantz have designed in 
storage capacitors to supply power to 
retain the data for up to ten days. Ob- 
viously if you go away for more than ten 
days you have to rewrite the memory. 

To the right of the preset controls are 
four selector buttons for FM/AM, wide 
or narrow band on the FM, multipath 
indication and stereo/mono. The wide/ 
narrow band facility enables the FM 
bandwidth and frequency response to be 
narrowed and cut off more steeply to 
minimise adjacent channel interference 
where this occurs. In Australia this is 
not a problem on FM as we do not have 
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the same station density as Japan and 
America, but it is a pity that the makers 
did not provide this facility with the AM 
tuner as well. 

On the extreme right of the escutche- 
on is a wide switch bar for tuning and 
scanning. Pressing the right hand side 
of this bar causes the tuner to scan 
upwards automatically; pressing on the 
left makes it scan downwards in 
frequency. It can be set to scan con- 
tinuously or to lock onto the nearest 
station with sufficient signal strength. 
If it approaches the end of the band 
without finding a station it switches to 
the other end of the band and continues 
the search. 

The cabinet is made of neatly pressed 
and folded steel, finished with a black 
matt plastic coating. The tuner would 
be equally at home mounted in a rack or 
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stacked on top of other equipment on a 
shelf. 

At the rear of the receiver are five 
terminals for 75 ohm and 300 ohm 
aerial cable termination, a ground con- 
nection and an AM antenna connection. 
The centre of the panel is fitted with a 
neat plastic encapsulated universal AM 
loopstick antenna which is attractive 
and effective, and a scan step control 
with increments of 9 kHz or 10 kHz for 
AM and 50 kHz or 200 kHz for FM. The 
unit supplied to us was adjusted for 
9 kHz and 50 kHz steps to suit Aus- 
tralian conditions. Also at the rear are a 
pair of coaxial sockets for left and right 
channel outputs, a mains voltage selec- 
tor and an unusual mains socket which 
accepts the two -pin plug moulded onto 
the mains lead. 

The inside of the unit is every bit as 

neat as the outside and features one 
large printed circuit mother board, 
neatly labelled with component num- 
bers and stencilled on top with the track 
lying underneath. Four minor boards 
immediately behind the front panel 
contain the frequency indication, selec- 
tor switch connections and the tuning 
search control. All these boards are 
connected to the mother board in a neat 
and professional manner. 

The mains power transformer and 
fuses are separately located on the side 
of the chassis, but the rest of the power 
supply and all the other components are 
on the main board. The connections to 
the input and output sockets are all 
made directly onto the board and the 
general impression is of a unit designed 
for the minimum number of wiring con- 
nections.. 

ETI December 1980 - 157 



PrIsca 15O© 
from page 49 
range and switch the mode selector to 
VLF. Hold the search head up in the air 
and well away from metal objects, press 
the tune memory button and rotate the 
tune control. The meter should swing 
either side of the centre position. Set the 
'pointer to centre scale and release the 
tune button. The meter should remain 
at this position but may drift slightly, 
which it will tend to do immediately 
after switch on. Pressing the tune 
memory button at any time should 
return the meter to centre position, set 
by the tune control. 

The next step is to determine that the 
polarity of the receive coil is correct. 
After tuning the detector as described, 
bring a piece of iron near the search 
head. If the meter swings to the right 
your circuit is correct, if it swings to the 
left you will have to reverse the two 
wires on the DIN socket that connect to 
the receiver section on the pc board. The 
meter should now swing to the right. 

Ground balance 
With the detector tuned, lower the 
search head to the ground. The meter 
may swing off scale. If it swings to the 
right turn the ground control to the left, 
if it swings to the left turn the ground 
control to the right: Raise the search 
head from the ground, press the tune 

button and the meter will return to 
centre scale. Lower the search head 
again and repeat the procedure until 
there is little difference in the meter 
reading wheri the search head is 
lowered. Setting the ground control is 
quite critical and may take some time to 
achieve the first time around. The de- 
tector can now be used in the VLF mode. 

Sensitivity control 
The sensitivity control sets the gain of 
the dc amplifiers in the detector and will 
generally give best results at mid- 
range. If the control is set fully 
clockwise the tuning will tend to drift, 
requiring more frequent operation of 
the tune memory button. 

Discriminate controls 
The mode switch selects one of three 
discriminate ranges: TR1, TR2 or TR3,. 
while a vernier action is provided by 
the discriminate control. The dis- 
crimination ability of this circuit is 
extremely effective and it is possible to 
discriminate between an aluminium 
ring pull tab and a gold ring. Remember 
that discrimination depends on the re- 
sistivity of the target object. 

When set to TRl, discriminate 
control ,at mid -range, the meter should 
show 'bad' for ferrous objects and 'good' 

for non-ferrous objects along with a tone 
from the speaker. As the discrimination 
controls are advanced, some non- 
ferrous objects such as brass will start to 
give a 'bad' reading, while gold and 
silver will give a 'good' reading. As the 
controls are advanced further alu- 
minium will start to give a 'bad' 
reading, and so on. As you use the detec- 
tor you will become familiar with its 
operation. 

The best way of setting the discrimi- 
nation controls is to carry around a few 
sample objects of the type you want to 
discriminate against just for this pur- 
pose. One thing to remember is that a 
corroded object will require a different 
setting of the controls to a non -corroded 
one so carry samples typical of what you 
are likely to dig up. 

By careful setting of the controls, un- 
wanted objects can be tuned out, giving 
no meter movement at all so the detec- 
tor can be used to reject particular 
objects and at the same time discrimi- 
nate between others. 

Well, it's now up to you. Remember, 
the secret of success in metal detecting 
is more knowing where to look than the 
type of detector you have. There are 
many books available on the subject 
which could help put you on the right 
track. 

Danish design. Peerless precision. 

' 

L9 .:. :ts 

NAME 

Loudspeakers from Peerless make your present system 
sound like new. 

Not only will the new precision -built Peerless PAS series improve 
the sound from your present system, but the beautiful Danish 
designed natural wood -veneer cabinets complement any interior. 

Now you can enjoy tight clean bass responses, with accurate 
mid -range and crisply defined treble notes. 

The new mini Peerless models PAS 20 and 30 are designed 
for shelf use (upright or horizontally) while models PAS 40, 50 
and 80 are floor standing speaker systems. All models handle up 
to 100 watts RMS inputs. 

Contact us now and discover where you can hear Peerless 
loudspeakers - then let your ears make up your mind. . 

G.R.D. GROUP Pty. Ltd. 

698 Burke Rd. Camberwell. Viclona 3124. 
Telephone: (031821256 Telex 31712 

peerless 
P1380 

Please send me literature and dealer list on the PAS Loudspeakers. 

ADDRESS 

POSTCODE 
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You spent thousands of dollars 
.getting hi-fi. Keep it that way 

for a few dollars more. 
To maintain the best 

performance from your cassette, 
reel to reel recorders and decks, 
video tape recorders and record 
playing equipment use Philips 
Maintenance Products. 

Philips manufacture a very 
large range of maintenance aids 
to assist you to keep your 
valuable equipment in good order. 

All these and many more 
products are available from your 
Philips Service Centre or dealer 
outlets. 
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PHILIPS 

Drop In Cleaning Cassette 
Philips Drop In Cleaning 

(PS Cassette is a complete kit for 
cleaning, tape head guides 
and capstan. $4.20* 
Code 38920015 

Philips RC3000 
Hi Fi Record and Stylus 

Cleaner. Length pivot to pad 
200 mm, arm overhang 
35 mm. Complete with 2 

pads, stylus brush, cleaning 
fluid. $25.46' 
Code 39590159 

Other popular Philips Service Products. 

115 

Philips V.C.R. Cleaning 
Cassette 
Maintains highest quality of 
picture and sound, 
removes deposits from 
video, audio heads and 
tape guides. Use every 30 

o hours for maximum results. 
$19.20* Code 39590102 

Head Renovator Cassette 
All recorders eventually 
lose performance through 
their heads becoming 
gradually magnetized. 
Thanks to the new SBC 
137 you can effectively 
clean and demagnetize 
recorder heads all in one 
easy operation. $4.85* 
Code 39590165 
Recommended retail price 

AU Philips audio and video service products are available through your nearest Philips Service Centre or selected dealers. 

Sydney: 443 Concord Road, Rhodes. N.S.W. 2138. Telephone: (02) 73 0231. Philips Building, 2 Blue Street, North Sydney, 2060. Telephone: (02) 922 0181. 
Newcastle: 190 Parry Street, Newcastle West, 2302. Telephone: (049) 61 1631. Canberra: 86 Wentworth Avenue. Kingston, A.C.T. Telephone: (062) 95 0321. 

Melbourne: Cnr. Miles 8 Dodds Street, South Melbourne, 3205. Telephone: (03) 699 2711. Hobart: 2A Pierce Street, Moonah, Tasmania, 7009. Telephone: 

(002) 28 0121. Brisbane: 55 Forbes Street, West End, Brisbane, 4101. Telephone: (07) 44 8121. Townsville: 38 Punan Street, Curraiong, 4812. Telephone: 

(077) 79 7422. Adelaide: 81-97 Flinders Street, Adelaide, 5000. Telephone: (08) 223 2999. Perth: 875 Wellington Street, West Perth, 6005. Telephone: 

(09) 321 5131. 
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Philips Disco Combi Set 
Gets down deep into the 
recorded grooves with a 

long lasting velvet pile, 
complete with special 
cleaning fluid.$3.89 
Code 39590157 

Philips Hl Fi Stereo 
Headphones 
Hi Fi Stereo Headphones 
with twelve extra 
membranes for spatial 
sound. $96.00* 
Technical Data (Subject to 
modification without notice) 
Frequency response 16-20000 HZ 
(±3.5 DB); Impedance (nominal) 
2 x 600 ohm; Sensitivity 94 DB 
S.P.L. at 1 MW: Nominal power 
input 2 x 1 MW; Maximal power 
input 2 x 200 MW; Distortion <1%; 
Weight 390 g approx. 
Code 242 47017 
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LJU1 review 
In the lab 
The objective testing of this unit was 
unusual in that the first parameter that 
most people are interested in, the usable 
sensitivity, was a little complicated to 
evaluate. In the stereo mode the inbuilt 
muting, which cannot be disconnected, 
makes it impossible to measure the. 
sensitivity in the normal manner. At 
26 microvolts into 75 ohms the receiver 
mutes and that's it! In the mono mode 
things are a little better. A signal to 
noise ratio of 26 dB (commonly 
regarded as the lower limit of accept- 
ability) occurs at 1.3 microvolts input, 
which is slightly higher than the 
maker's specification but nevertheless a 
good performance. 

A plot of the signal to noise ratio 
against input signal power is shown on 
this page. Performance on mono is 
particularly good - for signals above 
the 68 dBf level the S/N ratio is 68 dB. 
When the stereo muting takes place the 
S/N ratio is still 58 dB so it is apparent 
that the designers intend that you 
should receive premium quality recep- 
tion in the stereo mode and revert to 
mono where less adequate signals are 
received. The surprising thing about 
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this receiver is that the unweighted 
signal to noise ratios in the stereo mode 
are superior to those in the mono mode, 
being 70 dB for narrow band stereo and 
65 dB in mono. 

The FM frequency response extends 
from 24 Hz to 16 kHz but it is not the 
smoothest we have ever seen. However, 
the channel separation is particularly 
good, exceeding 35 dB from 40 Hz to 
2 kHz. Image rejection, IF rejection, 
channel balance and subcarrier rejec- 
tion are all excellent. 

By contrast the AM tuner has only a 
mediocre sensitivity of 25 microvolts for 
26 dB signal to noise ratio with 30% 
modulation. This is suitable for local re- 
ception only and has been designed for 
that purpose. The AM bandwidth, in the 
usual Japanese fashion, is 50 Hz to 
3.2 kHz - only slightly better than the 
norm. 

Subjectively 
Subjective evaluation of this tuner was 
a real delight. Of all the tuners I have 
ever used this is without doubt one of 
the easiest and most pleasant to 
operate. The computuner circuitry has 
been very well conceived and in con- 
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junction with the automatic tune and 
search facility produces the sort of 
results and convenience I believe most 
listeners really want. 

The quality of reception is faultless. 
Especially noteworthy is the freedom 
from distortion on both the FM stereo 
and mono reception. Distortion is less 
than 0.25% under any operating con- 
ditions and that is a remarkably good 
performance. 

The Marantz ST500 is not the 
cheapest or the most expensive tuner on 
the market; it is not the biggest or the 
smallest. It is, however, one of the nicest 
and easiest to use and frankly I liked it. 

MARANTZ STEREO COMPUTER 
TUNER MODEL ST500 
Dimensions: 416 mm wide x 73 mm high x 300 mm 

deep 
Weight: 4 kg Price: $399 
Manufactured by: Marantz In Japan 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 

USABLE SENSITIVITY: 

SIGNAL TO NOISE RATIO: 

CHANNEL SEPARATION: 

FREQUENCY RESPONSE: 

CHANNEL BALANCE: 

OUTPUT VOLTAGE: 

NEAUREO PERFORMANCE OF 

MARANTZ ST500 STEREO TUNER SN 034020048 

with 40NHz deviation at 98MHz into 75 ohms 

Mono signal to noise ratio 2608 (narrow) 1.3 pV 

Stereo signal to noise ratio 5808 (narrow) 26 yV 

with 50kHz deviation at 98MHz into 75 ohms 

Unsighted mono in the narrow mode 6508 

Unweighted stereo in narrow mode 7008 

Better than 3508 from 40$z to 2khz 

FM 24Hz to 16biz 

AM 51I111 to 3.2kHz 

Better than 0.2dB 

At 1k0z - 1.45 volts 

OUTPUT IMPEDANCE: 

At 1kHz - 600 ohms 

OVERALL SENSITIVITY 

PERFORMANCE: See graos 
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But many of them depend on our speakers to make themselves heard. 
Because we're specialists in the manufacture of loudspeakers for just 

about any application -P.A. systems, car stereo, hi -fidelity, radio, TV and 
communications. 

Whatever your loudspeaker requirements are the specialists at 
Magnavox can help. 

Just send in the attached coupon for details of our complete range or 
contact your nearest Magnavox distributor. 

Qld. R.A. Venn Pty. Ltd. 67 Doggett Street, Fortitude Valley Qld. 4006 
Ph: 52 5421 N.S.W. Standard Components Pty. Ltd. 10 Hill Street, Leichhardt 
N.S.W. 2040 Ph: 6606066. VIC TV Tuner Service Pty. Ltd. 469 St. Georges 
Road, Thornbury Vic. 3071 Ph: 44 6179. S.A. Gladiola Company 11 Laurel 
Avenue, Linden Park S.A. 5065 Ph: 513700. Protronics Pty. Ltd. 180 Wright 
Street, Adelaide S.A. 5000 Ph: 212 3111 W.A. Everett International Pty. Ltd. 
17 Northwood Street, West Leederville 
W.A. 6007 Ph: 3815500. MAGNAVOX 

Australia Pty. Ltd. 

To: Magnavox Australia Pty. Ltd. PO Box M345. Sydney Mail Exchange. N.S.W. 2012. 

Please send me information on Magnavox High fidelity range General purpose range. 

Name 

Address 
Postcode 

f'MS2-980 
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Now your newsagent can solve your urgent parcel problems. 
This TNT Courier Overnight Satchel has just turned 

your friendly newsagent into an air freight depot. For $8.75 
you can send anything that fits inside to almost anywhere in 
Australia. Overnight. You don't have to wrap a thing. The 
bag is tough, waterproof and tear resistant. 

You can buy TNT Satchels at most newsagents 
throughout Australia. (At present in N.S.W., they are 

TNT Courier Overnight Satchels: An 
A Speedy Communications product. 'Anything which fits 

available only in Sydney, Newcastle, Wollongong, Gosford 
and A.C.T.). Just address the satchel and leave it with your 
newsagent. TNT Courier collect it, air freight it overnight 
and deliver the next morning. 

The TNT Courier Suburban Satchel is for overnight 
local deliveries in all mainland capitals (and 
soon Hobart) for just $5.00. 

ything, anywhere, overnight. 
COURIER 

inside the satchel may be sent almost anywhere in Australia. overnight. 



901' speaker 

Conventional 
loudspeakers. 

l 1 I 'o ao oru:10,7-;11 
Bose 
Direct/Reflecting 
loudspeakers. 

Is your music still 
in the box? 

You took your loudspeakers out of their cartons, but you may 
have left your music in a box. 

Conventional loudspeakers project sound only from the front of 
the speaker cabinet. So you hear music coming from a very small area. 
Boxed in. Confined. 

Direct/Reflecting" loudspeakers radiate reflected as well as direct 
sound, like live music. You hear music coming from a wide area behind 
and to the sides, as well as from the front of the loudspeakers. 

Direct/Reflecting' loudspeakers release the spacious feeling of 
live music from your recordings. It's like sitting in front of a stage in- 
stead of a box. 

301' speaker 

501' speaker 

Covered by patent rights issued and pending. 

601' speaker 

.41 

Direct/Reflecting« 
Loudspeakers are 
made only by.. . 

DOSE - 

w 

Better sound through research. 

Australasian Distributors: Bose Australia, 11 Muriel Avenue, 
Rydalmere 2116, Sydney, NSW. Phone 684-1022. 
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160: COIL DESIGN & 

CONSTRUCTION MANUAL 
B.B. Babani 

Complete book on how to design and make RF, IF, audio 
and power coils, chokes and transformers. Every type is 
discussed and calculations given. Covers AM and FM radio 
and TV. 

96 pages Price $2.75 

202: HANDBOOK OF ICs EQUIVALENTS 
AND SUBSTITUTES. 
B.B.Babani 

One of the most complete IC equivalent and substitute 
guides yet published. Full data on over 9500 ICs. Covers 
digital and linears of all types from UK, USA, Japan, 
Germany, France, Czechoslovakia etc. 
128 pages Price 53.70 

221: 28 TESTED TRANSISTOR 
PROJECTS 

R.Torrens 
Some circuits are completely new - others are more 

familiar designs. The projects can be split into simple 
building blocks to enable readers to combine circuits for 
specialised needs. 
96 pages Price $4.60 

224: 50 CMOS IC PROJECTS 
R.A.Penfold 

CMOs ICs are suitable for an extraordinarily wide range of 
applications, are cheap and easy to obtain. Here are a 
number of interesting and useful projects in four general 
categories: (1) Multivibrators, (2) Amplifiers and oscillators, 
(3) Trigger devices, (4) Special devices. 
112 pages Price $3.50 

225: PRACTICAL INTRO TO DIGITAL ICs 
D.W.Easterling 

This book introduces the reader to digital ICs (mainly TTL 
7400 series). Besides a number of simple projects, contents 
Include details of a Logic Test Set which enables 
constructors to identify and test digital ICs. Also includes 
digital counter -timer. 
80 pages Price $4.60 

50 (FET) Field 
Effect Transistor. 
Projects 

i41 «o o a CA, o 

Books 
227: BEGINNERS GUIDE TO BUILDING 

ELECTRONIC PROJECTS 
R.A.Penfold 

Enables total beginners to tackle practical electronic so tie 
or she can confidently build electronics projects such as 
published in ETI and other 'magazines and books. Subjects 
include component identification, tools, soldering, various 
building methods, cases, legends etc. Practical basic 
projects are also included. 

112 pages Price $4.60 

BP1: 1ST BOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
B.B.Babani 

Complete transistor equivalents guide. More than 25 000 
transistors with alternatives and equivalents. Covers 
devices made In UK, USA, Japan, Germany, France, 
Europe, Hong Kong etc. See also BP 14 (below). 
80 pages Price 52.25 

BP 14: 2ND BOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
B.B.Babani 

The second book contains data on devices not included in 
the first. This book supplements BPI, no data is duplicated. 
208 pages Price $4.05 

BP 24: 52 PROJECTS USING IC 741 
Rudi & Uwe Redmer 

Originally published in German, this book achieved huge 
European sales. Now translated into English with copious 
notes, data and circuits, this book Is a must for those Inte- 
rested in any way In this inexpensive and most versatile IC. 

80 pages Price S3.50 

BP 33: ELECTRONIC CALCULATOR 
USERS HANDBOOK 
M.H.Babani 

An invaluable book for all calculator users. Presents 
formulae, data, methods of calculation, conversion factors 
etc, often with examples. Includes way to use simple four - 
function calculator for Tng functions (sin,cos,tan); 
Hyperbolic functions (sinh,cosh,tanh), Logs, Square Roots 
& Powers. 

Comprehensive conversion factors incorporated, 
including length, area, volume & weight through specialised 
conversions such as viscocity, illumination, cargo shipping 
measures etc. Also formulae for discounts and mark-up, 
currency conversions, interest, solutions of equations, 
binary and octal numbers, areas and volumes, stats and 
maths etc. 

208 pages 

A Practical 
Introduction to 
Digital IC's 

Price $3.50 

5OCMOS IC 
Projects 

BP 36: 50 CIRCUITS USING GERMANIUM, 
SILICON, ZENER DIODES 
R.N.Soar 

Contains 50 Interesting and useful circuits and 
applications In many different branches of electronics. 
64 pages Price $2.75 

BP 37: 50 PROJECTS USING 
RELAYS,SCRs & TRIACs 
F.G.Rayer 

Relays, SCRs and Triacs have a wide range of 
applications - from motor speed control, dimming, heating, 
timers, light-sensitive circuits, warning devices, light 
modulators, priority indicators, circuit breakers etc. Book 
gives tried and proven circuits which will tolerate wide 
latitude of components and values allowing easy 
modification to suit special needs. 

112 Pages Price 54.60 

BP 39: 50 (FET) FIELD EFFECT 
TRANSISTOR PROJECTS 
F.G.Rayer 

Field effect transistors are used In many circuits. The 
projects here include amplifiers and converters, test 
equipment and receiver aids, tuners, receivers, mixers and 
tone controls, plus miscellaneous devices. The FET used is 
not critical and many other types will work as well. This book 
will be of Interest to all enthusiasts, shortwave listener, radio 
amateur, hi-fi buff or general electronics experimenter. 
112 pages Price $4.60 

BP 40: DIGITAL ICs AND PIN 
CONNECTIONS 
Adrian Michaels 

Equivalents and pin connections of a popular user - 
orientated selection of digital ICs. Shows details of 
packaging, families, functions, manufacturer and country of 
origin. Includes devices by Fairchild, Ferranti, Hams, Ti',I 
Motorola, National, Philips, RCA, Sgnetics, Sescocem, 
SGS-Ates, Siemens, SSSI, Stewart Warner, AEG- 
Telefunken, Texas, Teledyne. Companion volume to BP 41 - Linear ICs. 

320 pages 

Popular 
Electronic 
Projects 

Price S9.00 

Coil Design and 
Construction 
Manual 
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BP 41: LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS 
Adrian Michaels 

Essentially similar in concept to above but deals with 
linear integrated circuits. 

320 pages Price 510.00 

.BP 42: 50 SIMPLE LED CIRCUITS 
R.N.Soar 

50 interesting and useful circuits and applications using 
LEDs. A useful book for beginner and advanced enthusiast 
alike. 

64 pages Price $3.50 

BP 44: IC 555 PROJECTS 
E.A.Parr 

Every so often a device is made that is so useful one 
wonders how life went on before hl The 555 IC Is one such. 
Frist made by Signetics it is now manufactured by almost 
everyone in the business. It is very cheap and readily 
obtainable. 

Included In this book are basic and general circuits, motor 
car and model railway circuits, alarms and noise makers plus 
a section on the subsequent 556,558 and 559 devices. 

160 pages Price 56.45 

BP 45: PROJECTS IN 
OPTO -ELECTRONICS 
R.A.Penfold 

Opto -electronic protects of Interest to all electronics 
enthusiasts. Included are simple circuits using ordinary 
LEDs as well as more sophisticated designs such as infra- 
red transmitters and receivers, modulated light transmission 
and photographic protects. 

112 pages Price $4.95 

BP 47: MOBILE DISCO HANDBOOK 
Colin Carson 

Most people who start mobile discos know little about 
equipment or what to buy. This book assumes no preliminary 
knowledge and gives enough info to enable you to have a 
reasonable understanding of disco gear. 

128 pages Price $4.95 

BP 48: ELECTRONIC PROJECTS FOR 
BEGINNERS 
F.G.Rayer 

This book gives the newcomer to electronics a wide range 
of easily built projects. Actual component and wiring layouts 
aid the beginner. Some of the projects may be butt without 
using soldering techniques. 

128 pages Price $4.95 

BP 49: POPULAR ELECTRONIC 
PROJECTS 
R.A.Penfold 

A collection of the most popular types of circuits and 
projects covering radio, audio, household and test 
equipment. 

144 pages Price $5.35 

BP 51: ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING 
M.K.Berry 

This book shows how electronic music can be made at 
home with simple and inexpensive equipment. It describes 
how sounds are created and recorded to build up a final 
composition. It shows how to build a small studio including 
mixer and various sound effects units. 

96 pages Price $4.60 

BP 53: PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE 
F.A.Wilaon 

This book is for the practical person's workshop bench. It 

bridges the gap between technical theory and cut -and -tiled 
methods which may work but leave the experimenter 
unfulfilled. There's a strong practical bias. Tedious and 
higher maths has been avoided where possible. Many tables 
are included. This one's a beauty) 

256 pages Price 58.25 

BP 56: ELECTRONIC SECURITY 
DEVICES 

R.A.Penfold 
Simple and more sophisticated burglar alarms using light, 

infra -red and ultrasonics; also other types of alarm such as 
gas and smoke detectors, flood alarms, doorphone and baby 
alarms etc. 

112 pages Price S5.35 

ELEMENTS OF ELECTRONICS 
F.A.Wilaon 

BP 62 - Book 1 

BP 63 - Book 2 

BP 64 - Book 3 

This series provides an inexpensive intro to modem 
electronics. Although written for readers with no more than 
basic arithmetic skills, the use of maths Is not avoided - all 
the maths is taught as the reader progresses. 

The course concentrates on the understanding of 
concepts central to electronics rather than continually 
digressing over the whole field - on the basis that once the 
fundamentals are mastered, the workings of most other 
things are soon revealed. The author anticipates where the 
difficulties lie and guides the reader through them. 

Book 1 ... All the fundamental theory necessary to a full 
understanding of simple electronic circuits and main 
components. 

Book 2 ... Alternating current theory. 

Book 3 ... Semiconductor technology leading to transistors 
and ICs. 

These three books constitute a complete, inexpensive 
electronics theory course of inestimable value to either 
hobby or career. 

224 pages Price S8.25 (each volume) 

BP 65: SINGLE IC PROJECTS 
R.A.Penfold 

All projects in this book are simple to build and are based 
on a single IC. A few protects use one or two transistors in 
addition. A strip board layout is provided for each project 
together with special constructional points and setting up 
info. The five chapters are: Low level audio, Audio power 
amps, Timers, Op -amps, Miscellaneous circuits. 

128 pages Price $5.50 

BP 66: BEGINNERS GUIDE TO 
MICROPROCESSORS AND 
COMPUTING 
E.F.Scott 

An introduction to basic theory and concepts of binary 
arithmetic, microprocessor operation and machine language 
programming. The only prior knowledge assumed Is very 
basic arithmetic and an understanding of indices. 

128 pages Price $6.45 

BABANI BOOKS - MAIL ORDER, DIRECT FROM ETI ! 

Please send me: 

Book 

160 

202 

221 

224 

225 

227 

BP 1 

BP 14 

BP24 

BP33 

BP36 

BP37 

BP39 

BP40 

Qty. BP41 

BP42 

BP44 

BP45 

BP47 

BP48 

BP49 

BP51 

BP53 

BP56 

BP62 

BP63 

BP64 

BP65 

BP66 

Post & handling: 

1 - 4 books: $1.35 

5 - 10 books: $2.70 
11 - 20 books: $3.50 
over 20 books: $5.00 

I enclose $ (inc. p & h.) 

Name 

Address 

postcode . . . 

Send to: ETI 'Book Sales', 3rd Floor,: 
15 Boundary St, Rushcutters Bay NSW 2011. 

Please allow 4 - 5 weeks for delivery. 

WE REGRET WE CANNOT SUPPLY NEW ZEALAND READERS 
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Amplifier kits *4 .41 ' 
Yes! Here's your opportunity to join over 7,000 Australians who have sucessfully built their own 
quality stereo amplifier: the Playmaster Twin 25 or Playmaster 40/40. 

Now the Playmaster amplifiers have been up -graded to the very latest 'bi-fet' operational amplifier 
input circuitry for outstanding performance at a realistic price. 

And just look at our new low, low price: only $89. 
of over $25! 

Here's what you get: 
A kit of parts absolutely complete to the last nut and bolt, including the 

case, pcb, components. - even solder! 

A step-by-step instruction manual which shows you how to build this 
amplifier even if you've never built anything beforel 

Your choice of transfomers: the 40/40 has the superb 'C -core' 
transformer which not only gives high power output, it actually results in a 

quieter amplifier! (The Twin 25 has a standard transformer). 

Attractive dress panel with matching quality imported knobs to give 
your amplifier a true professional appearance. 

And our exclusive 'Sorry Dick, it doesn't work' coupon: in the unlikely 
event that you can't get your amplifier working, you can send it to us. For a 

small fee, our technicians will correct any wiring errors and get your 
amplifier working perfectly! 

50 for the twin 25, or $99.50 for the 40/40: a saving 

NEW LOW, LOW PRICES 
.á,^I1/41;+5 

95° 58 
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Twin 25 
.1 1 

NOW CiNLY 

Forty/Forty 
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EXCLUSIVE 
Fibreglass printed circuit board with component positions 
marked on the top side 
You cannot go wrong! Every component position is clearly printed onto the 
top side of the PCB. All you do is select the component, place it in position 
and solder: what could be simpler? And the printed circuit board is made of 
professional quality fibreglass, which means that it is much more tolerant 
to heat: so even if you've never soldered a circuit board before, the chances 
of damaging it are pretty small! 

EXCLUSIVE: 
New BI-FET Operational amplifier input circuitry 
optimum signal handling characteristics. 

EXCLUSIVE: 
Step-by-step instruction manual 

for lowest noise and 

Our exclusive instruction manual contains far more than comprehensive 
step-by-step constructional data: it also shows you how to solder, how to 
recognise components, how to place them in the printed circuit board ... 
plus trouble -shooting information just in case you run into trouble. 

EXCLUSIVE 
'Optional timber sleeve to give your amplifier that "commercially made" 
look. It looks so good your friends will never believe you built it yourself. 

Timber sleeve: Cat. H-31 13 $8.50 

Even if you've never built anything before 
you can build a Playmaster amplifier 

EXCLUSIVE TO DICK SMITH WITH 
A 7 -DAY SATISFACTION GUARANTEE 
Not quite convinced you can build your own amplifier? Use our 7 -day satisfaction guarantee. Buy the 
kit, and take it home. Examine it, and the instructions carefully. If you still think it is beyond you, 
return the kit in original condition (i.e. before construction is commenced) and we'll refund your 
purchase price in full. What could be fairer than that? 

YOIS» MIMIZIMVMNY11.1.MYOIMMIMMY~ MMMMMMMYNMYMMWW 

Please send a new Playmaster Fet-input amplifier kit. I understand that I may examine the kit for 
seven days. If I'm not completely happy with it or if I think the kit construction is beyond me, I may 
return it in original condition and packaging and I will receive a full refund of my purchase price. 

Please send me 
Standard Twin 25 Playmaster amplifier with normal 
transformer. ($89.50 pack and post free) 

Deluxe Forty Forty Playmaster amplifier with low - 
noise 'C -core' transformer ($99.50 pack and post free) 

Name: Address: 

L.. 

I enclose (cheque, postal order etc 

- do not send cash) for the sum of $ 

OR Please charge my Bankcard 

A/c No:496 Exp. date: 

Bankcard Account name: 

(Signed) 

SEND TO: DICK SMITH MAIL ORDER CENTRE 
P.O. Box 321 North Ryde, N.S.W. 2113 
OR call into your nearest branch 

SEE OUR OTHER ADS 
IN THIS ISSUE FOR 
STORES & RE -SELLERS 
ADDRESSES 



3C3 AEC review 

Peerless PAS 30 speaker system 
Locally manufactured enclosures keep the price of these 
speakers below that of comparable fully -imported 
systems. Louis Challis tried them out and found them 
good value. 

ONE OF THE questions I am most often 
asked by friends and associates is, 
"What loudspeakers should I buy for my 
new system?" When I reply by asking, 
"How much do you want to spend?", the 
most common answer is $500. Likewise, 
most retailers will tell you that $500 
seems to be the current 'watershed 
price' for loudspeakers that separates 
the serious from the less serious 
audiophiles. 

So when I receive a set of speakers 
with a recommended retail price of $498 
I tend to sit up and take notice. Are the 
speakers priced to just pip the intending 
purchaser's budget or do they have 
other merits and offer a performance 
that matches their price? 

The Peerless Company of Denmark 
has always been one of the most respec- 
ted manufacturers of loudspeakers in 
Europe. I have used many of their 
speakers and have found that they offer 
competitive performance and are 
usually well designed, with con- 
struction apparently based on sound 
research and good manufacturing tech- 
niques. The GRD group of Melbourne 

have been able to keep the cost of the 
PAS 30 speakers in this country down 
to below the magical $500 by making 
the enclosures locally, thereby avoiding 
most of the freight costs and duty which 
usually add so much to the price of im- 
ported systems. 

The manufacturers rate the PAS 30 
system as having a 100 watt capability 
with an eight ohm impedance. They're 
three way speakers incorporating a 
200 mm diameter bass driver with a 
rolled polyethylene foam surround, a 
100 mm diameter midrange driver with 
a conventional 25 mm diameter 'voice 
coil and a 25 mm soft dome tweeter to 
provide the extended high frequency 
response. 

The enclosure is made out of 18 mm 
chipboard veneered on the sides and 
front edges with Australian walnut. 
The fascia is a black ply panel covered 
with an open weave artificial fibre and 
attached to the enclosure by strips of 
Velcro at the corners and sides. 

All the drivers are mounted from the 
front of the fascia to facilitate con- 
struction and repair and the unit 

Tone burst response: left, at 100 Hz; centre, at 1 kHz; right, at 6.3 kHz. 

incorporates infill in. the form of low 
density fibreglass to provide internal 
resonance control and balanced output. 
In keeping with current thinking about 
reduction of phase differences, the 
drivers are aligned vertically with the 
woofer at the bottom and the tweeter at 
the top. The back of the cabinet contains 
two spring -loaded colour coded ter- 
minals for the speaker leads. These are 
set into a recessed circular plastic well 
on the lower rear face of the unit. 

In the lab 
Objective testing of these units showed 
they have a frequency response that ex- 
tends from 70 Hz to 20 kHz (+/- 6 dB). 
Hence they match the normal concept of 
a 'bookshelf speaker system, which in 
most cases is expected to have a lower 
cutoff frequency between 50 and 70 Hz. 
The frequency response curve is re- 
markably flat and although there are 
interactions between the various 
drivers, whose individual characteris- 
tics are not perfect, the resulting 
response is still particularly good. 

The off -axis response is flatter than 

........ 

41.11:1"~~Avvil 

.... .....' 
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the on -axis response and the general 
frequency response characteristics are 
above average. The individual re- 
sponses of the three drivers have been 
very well selected and the crossover 
frequencies are well chosen. This is 
borne out by the phase response of the 
unit, which is exceptionally flat and 
shows how effective the design is in re- 
ducing phase differences. 

The impedance curve shows a sharply 
rising response at the fundamental 
resonance of 55 Hz and a ripple whose 
lowest level is seven ohms. This im- 
pedance curve is quite acceptable and 
would allow these speakers to be 
paralleled with any other nominal eight 
ohm speaker system without risk of ex- 
cessively low impedance. 

i 

The distortion characteristics are 
particularly good. At the 90 dB level at 
two metres on -axis the total harmonic 
distortion at the test frequencies of 
100 Hz, 1 kHz and 6.3 kHz never ex- 
ceeds 0.8% - a very satisfactory 
performance. At higher levels the dis 
tortion starts to rise and at sound 
pressure levels exceeding 100 dB it 
begins to become unacceptable. 

The speakers are moderately effici- 
ent, requiring 8.2 watts to achieve 
90 dB on -axis, from which it can be seen 
that the manufacturer's 100 watt rating 
is fairly realistic. The tone burst 
response proved to be good, with only a 
slight trace of ringing being apparent in 
the 4, 7, 8 and 10 kHz regions. This ring- 
ing was not particularly pronounced 

and was indicative of an acceptable 
transient performance. 

To the ear 
The subjective evaluation of the units 
gave, in many respects, a better im- 
pression than the objective testing. 
Unlike many of the other speakers we 
have recently reviewed, the PAS 30 
system imposes a remarkably low level 
of colouration and offers a performance 
similar to the AR6s, which used to be 
one of my favourite systems a decade 
ago. Unlike the AR6s, whose frequency 
response was still excellent at 50 Hz, 
the PAS 30s do not perform so well at 
the bottom end of the register. For- 
tunately they do not exhibit gross 
frequency ' doubling or excessive dis- 
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Because it's hard enough getting a home 
together, we've put all this cover together. 

Six insurance covers in one. 
It's called the AGC Insurance 

Executive policy for homeowners 
and householders. 

And it saves you dealing with 
six different insurance companies 
and worrying about six different 
policies. 

You get one simple policy. 
Up to six kinds of cover. 
It's a policy that's never been 

beaten. 
Your home itself. 
AGC provides insurance cover 

for your home. Even garages, out 
buildings and swimming pools. 

And we also offer you the 
New Rebuilding Cover alternative. 

These days there is generally a 
big difference between the current 
value of your home and what it 
would cost if you had to rebuild. 

AGC's Rebuilding Insurance 
protects you automatically against 
inflation. And the increased cost 
of building materials. 

The contents of your home. 
We'll cover household goods 

and personal effects of every 
description. 

No depreciation on goods or 
articles less than 5 years old. 
(Excluding linen and clothing.) 

Specified personal property 
anywhere in Australia 

We'll also cover the special 
things you value. 

Very valuable objects such 
as furs, jewellery, paintings and 
the like. 

Other essential protection. 
Your'AGC Executive policy 

can also give you cover against 
Personal Legal Liability 

i 

Death of nominated person by 
accident. 

And, if you employ domestic 
help, workers' compensation 
(not applicable in Queensland). 

With AGC's Executive policy 
you're not only covered by up to six 
different types of insurance. 

You're covered by a big name - 
AGC Insurances. 
Sydney: Phillip & Hunter Streets. 
Melbourne: 31 Spring Street. 
Brisbane: Tank Street & North Quay. 
Adelaide: 10 Pulteney Street. 
Perth: 165 Adelaide Terrace. 
Hobart: 161 Collins Street, 
and offices throughout Australia. 

AGC (Insurances) Limited. A division of 
Australian Guarantee Corporation Limited 
in which the Bank of New South Wales 

is the major shareholder. AGC 994 FCB 
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There's never been a better,laster, lower cost way to learn electronics than these Heathkil 
Progra msl Learning electronics could very well be the most important step you'll ever take, 
so, naturally, there are many factors to consider in choosing your method of learning. If 

you're like most people, you don't havethe time for conventional learning institutions. The 

Heathkh Continuing Education Series was conceived to make learning electronics more 
convenient and affordable for everyone. Thousandsof people just like you are finding out 
what makes Heathkit learning programs so tremendously successful. Simple, easy -to -use 
and EFFECTIVE! 

Among the many reasons for the wide acceptance of these programs is their simplicity. Each 

learning program is simply and logically arranged for easy, step-by-step 'programmed' 
learning. Progressing at your own established pace, you learn in an unhurried environment 
free from pressure. No facet of the material is omitted and nothing is assumed. Each 

program includes everything you need fora high degree of understanding. Audio records 
(or optional cassettes) reinforce the text material and an optional final examination lets 

you test your overall comprehension. 

The Continuing Education Programs are economical too. The first four programs use the same 

trainer so you can get a complete education in fundamental electronics at substantial 
savings. The advanced programs, Digital Techniques and Microprocessors, require 
separate trainers, but they still cost less than competitive courses. 

Get 'Hands-on' experience for a better understanding of electronics. Learning electronics and 

being able to apply what you've learned are, of course, the goals you seek to achieve with 

a/ 

the Heathkit Continuing Education Series. For that reason, we have spared no effort in 

assuring your complete comprehension. Our optional Electronic Trainers, designed for use 

with each program, perfectly illustrate the Heath approach to learning. These trainers give 
you actual 'hands-on' experience with electronic components and circuitry. It's an 

acknowledged fact that you learn best by doing and the trainers let yoú do exactly that. You 

get a better grasp of circuit concepts and perform the program projects quicker and easier 

as well. Solderless connectors on the trainer panel make hookup of the components 
supplied with the program quick and neat. Built-in power supplies and signal sources 
provide convenient operation. The trainers are available in both kit and assembled form. 

When you've finished the program. the trainer still serves as the idealdevicefor 
breadboarding circuits of your own design. We highly recommend these trainers as 

supplements to the Heathkit Individual Learning Programs. A record (or cassette) player 
is needed to play the audio portion of the material. A VOM for measuring voltages is also 
needed, and an oscilloscope is required for some of the experiments in the Electronic 
Circuits and Digital Techniques Programs. 

Recommended Order 
The Heathkit Self -Instruction Programs are De- oró signed to let you Progress from DC Electronics to t pfe AC Electronics to Semiconductor Devices to 

01" vat Or Electronic Circuits. These are the Four Basic 

dkpf 7 OG Programs. For Optional Advanced Study, 
The Digital Techniques Program Provides 

the Background for the Microprocessor Pro- 
gram. 

There are many courses in the HEATHKIT Continuing Education Program designed to 
effectively expand your electronic horizons including:- 

EE 3101 
EE 3102 
EE 3103 
EE3104 
EE 3201 
EE 3401 
ET3100 
ET3200 
ET 3400 

DC Electronics 
AC Electronics 
Semiconductors 
Electronic Circuits 
Digital Techniques 
Microprocessor Program 
Experimenter/Trainer 
Electronic Trainer 
Computer Trainer 

$76.00 
$84.00 
$84.00 
$99.00 
$125.00 
$168.00 I f 
$131.00 - 

$157.00 
$347.00 

wc11o..«nwes 

waowoauon 

MI IN MI III MI MI MI MI III al la MI MI IN IN 
ORDER BY COUPON NOW OR COME TO OUR SHOWROOM 

Please rush me the Heathkit of my choice. My cheque for $ is 
enclosed plus $7.00 for package and post. 

Name 

Address P/Code 

Send to: W.F. Heathkit Centre 

220 Park St., South Melb. 3205. Phone 699 4999. 

EE 3101 
EE 3102 

DEE3103 
EE 3104 
EE 3201 
EE 3401 

ET 3100 
ET3200 
D ET 3400 

O Please rush me my Free catalog containing full details 
on the complete range of Heathkit Learning Programs. 

Credit Card No. 

Bankard Expiry Date - Signature 

ETI 12/80 WF738/80 
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ELECTRONICS 
COURSES 

FULL OR PART TIME 

Post Trade 
Technician 

*Certificate of Technology 
*Computer Service 

COLOUR TV 
AMATEUR - HOBBY 

RADIO 
COMPUTERS 

COMMUNICATIONS 
INDUSTRIAL CONTROL 
MICROPROCESSORS 

MOTOR SPEED CONTROL 
DIGITAL 

991 Whitehorse Rd 
Box Hill 88 0691 

SORCERER OWNERS! 
A BETTER BASIC 

The new Software Source Mod 1.01 makes your Basic into a 

Superbasic with capabilities that outstrip even some Disk 
Basics. 
e Full input checking to eliminate syntax errors and line over- 

flows. 
Redo from start if type mismatch in input statements. 
Save numeric arrays with confidence. 
Full selective renumbering - move your subroutines 
around; make a hole to insert more text. 
Delete any block of tines. 
Full recovery of programme after accidental reset. 

Available only for Exidy Standard Basic Version 1.0. 
Basic Mod 1.01 (include Rompac with order) 5125.00 

USE YOUR SORCERER'S 
GRAPHICS CAPABILITIES!! 

GRAFIX 
Just released! This tape -based machine -language programme 
allows instant definition of graphic characters. Powerful 
macro command allows you to define 24 characters as a 

block. Numeric keypad becomes a special keypad for drawing 
lines and curves. Inverse, flip rotate, tilt, mirror or translate 
characters. Study the makeup of any character. Easy -to -read 
17 -page booklet explains exactly how Sorcerer Graphics work 
and how to define your own shapes. 
Grafix $24.50 

SPELLBINDER 
The super disk wordprocessor that talks directly to your disks. 
No drivers to install. Automatically centres titles. View right - 
justified printing on the screen just as it will be printed. 
Alternating left and right margins! And much more. Simple to 
use. 
Specially configured for Sorcerer (requires CP/M) .5299.00 

We have an extensive range of hardware and software for the 
Sorcerer. We can offer memory expansions and disk expan- 
sion at reasonable rates. We are experts on Sorcerer, and offer 
full advice on computability of peripherals. Write for free 
catalogue. 

SOFTWARE SOURCE, PO Box 364, Edgecliff, 2027. 
All prices inclusive. For free catalogue send SAE. 
Need specialised software? - call us, we can help. 

SOFTWARE SOURCE 
Phone (02) 33-4536 

Give your Sorcerer or any other micro 
some real support in the New Year. The 
support of a custom made operating desk 
also ideal for amateur radio. 

;°n 

. 

. 

-.III - . 

Features vinyl leather inlay, plenty of space for 
cassettes, disk drives, S100 or any other bus- 
ses. Feed slot for printer paper, two deep 
spacious drawers for convenience. Put an end 
to those backaches from hours of out of posi- 
tion programming. 

Send cheque or money order to the value of 
$170.00 to: 

D. J. GILLIN, 
170 Moore Street, 
Warrnambool, VIC, 3280. 
Phone (055) 62-4376. 
Delivery free in Victoria. Subsidised freight in- 
terstate. An ideal Christmas gift. Chair and equip- 
ment not included. 

TRY THIS EXCITING 
HOBBY! 

Build your own Organ, at 
half the cost of a 

ready -built Organ'. 
WITH WERSI ORGAN 

KITS 
Wide range of models: 

COMBO to large CHURCH ORGANS 

z 
Also 

STRING ORCHESTRA e and the famous 
BASS SYNTHESIZER WERSIVOICE 

e ELECTRIC PIANO ROTATION SOUND 

All available from: 
CLEFTRONICS PTY. LTD. 
9 Florence St., Burwood, Vic. 3125 

Phone: (03) 288-7899 
Catalogue 104 pages in colour - 53.00 (incl. postage). 
Klaus Wunderlich Demonstration Record, music only with 

jacket notes - 57.00 (Intl. postage). 

INN III - , .IMI..ti, 
111 .. 
MS. r.: 
.r. : I 1 
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DRAM PLUS for AIM-SYM 
KIM4 bus. 16K of 4116's provided with expansion to 
32K; 16K ROM/EPROM space accomodates XX16 
and XX32's In four sockets, EPROM Programmer for 
XX16 and XX32 5V types, 2 x 6552's for 40 I/O 
lines, 5V, 12V, 24V Regulators and -12V DC -DC 
converter. 50 x 70 mm WW area. Memory Test and 
EPROM Programming Software on cassette, 5V 1A, 
12V 0.15A. (Solder mask and silk screen). A&T 
$353. 
PROTO PLUS II. KIWI bus Universal 2.5Imm pattern with 
pattern provisions for transistors, regulators, rotary switches, 
connectors etc. Includes address decoding and selection by 
DIP switch for 8K boundaries, address line buffering and 
bi-directional instate data line buffers. A&T 564. 
ASK I/O. Provides a low cost method 01 interfacing to the AIM, 
SYM application connector. Includes I/O jacks, remote con- 
trol relays for cassette read /write control, audio input LEO 8 x 
switches and 8 x LED's for I/O control and demonstration. 
Female 44 way connector. A&T 559. 

energy 
CONTROL 

PO BOX 6502, GOODNA 4300 
PHONE (07) 288-2757 

Prices subject to change without notice. 

SAE for 
Datasheei 

Hi -Energy 
Cassettes 

C90's 
1-5 $1.95 
6-24 $1.85 
25 plus $1.79 

NO POST AND PACKAGING 
CHARGES 

Low noise/hi output. 
Screwed cases, not glued. 
Fully guaranteed. 

Just send a cheque or money order in 
an envelope, with the number re- 
quired and your address on the back 
and address it to: 

T.A.A.R.C. 
68 Wellington Street, 
Longford, Tas. 7301. 
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Now 
you can 
breathe 
easier! 
NEGATIVE IONS. 
For more than 20 years Medical 
research has been demonstrating the 
amazing benefits of negative air ions. 
They clear the air of smoke and dust, 
reduce fatigue and increase alertness, 
reduce up to 75% of airborne bacteria 
and much more. 
In natural surroundings they are 
abundant but in stale or polluted air 
they quickly become depleted. Now 
an inexpensive device to alleviate this 
condition is being manufactured in 
Australia. 
The "Aironic" negative ion generator 
electrically produces safe, natural 
levels of negative ions. Stale odours 
and smoke are removed from the 
room and the air becomes fresh and 
invigorating once more. 

Ti 

N 

-atonic_ 
NEGATIVE ION GENERATOR 

See your health food shop or 
natural therapist or post coupon to: 

BELLE LUMIERE PTY. LTD. 
SYDNEY: P.O. BOX 216. Lane Cove. 
NSW. 2066. Tel: (02) 428 1334 
MELBOURNE: 5/47 Fitzroy St.. 
St. Kilda. Vic. 3182. Tel: (03) 534 7493 
BRISBANE: P.O. BOX 184. 
Toowong. Qld. 4066. Tel: (07) 371 3645 

H ome/office model. 585 each. 
D eluxe wood casing. 595 each. 

Add 52.00 for postage and packing. 
I enclose cheque/money order for 

NAME 

ADDRESS 

POSTCODE 
Bankcard Mail Orders Welcome. 

Expiry Date 

Signature 

CTI=1[Ir:]LC1ECI7I.E11 
Send SAE for further literature on 
negative ions. 

Mail Order 
KEF 

Drivers 
& Kits 
CERTIFIED MAIL 

DELIVERY THROUGHOUT 
AUSTRALIA 

& NEW ZEALAND 
Bankcard -accepted 

INIEF 

IB3113 
Superb 30 x 21cm 
bass driver, with 
solid fiat 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. 

ro no-compromise 
sound 

approach 

For full information,write to: 
AUDIOKITS 
PO BOX 553 
BROOKVALE NSW 2100 

The Digital Age 
has begun... 

Model 25-90 

DU AUDIO Authentic Fidelity 
YOU are into moving coil pickups, 
direct cut discs, fast amplifiers and 
gold cables. BUT are your vocalists 
touchably real?' Do you instinctively 
react at a rim shot?2 Are you elated 
by orchestral dynamics' or the lyrical 
clarity of a Bosendorfer Imperial 
Concert grand?° CAN your speakers 
cope with a 19th century cannon?5 

D%t 1AUDIO high fidelity loudspeaker 
systems are precision engineered to 
the highest standards. The 
craftsman -built cabinets utilize 
sectionally braced, double layered 
high density walls. The Model 25-90 
uses optimally tuned reflex loading in 

a time differential compensated 
three-way system. Its performance 
exceeds that of highly acclaimed 
professional monitors. 

DItÑAUDIO drivers use hexagonal 
wire, ferrofiuidics, and dynamic 
transient linearity for fast rise time 
and low IM distortion. 

For information on DUNAUDIO high 
fidelity speaker systems, models 
30-90, 25-90 and 20-55, contact: 

VIC: The Sound Craftsman, 
61 Kooyong Rd, Nth Caulfield, 509 2444. 
Tivoli Hi -Fi, 
654 Glenferrie Rd Hawthorn, 818 8637. 
Mr Audio, 121 Denmark St, Kew, 861 9888 

NSW: Leisure Sound, 
401 Pacific Hwy, Artarmon, 438 4166 
& 38 York St, Sydney, 29 1364. 

Discs Referenced Above 
1 Three Blind Mice TBM5005 "No Tears" 
2 East Wind EW1001. "The Three" 
3 Telarc DG10039 "The Ffrebxd" 
4 Terlarc DG 10040 "Malcolm Frager Plays Chopin' 
5 Telarc DG10041 1812" 

DYNAUDIO (AUST) PTY LTD, 
PO Box 2 Hawthorn Vic 3122 
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What other present 
says so much? 

Politics, finance, current affairs and the arts in 52 weekly 
episodes, written by the cream of Australia's journalists. Alan Reid, 
Trevor Sykes, Peter Samuel, Robert Drewe, David McNicoll, 
Phillip Adams, Max Harris. 

What more could you say? What better way of saying it? 
MR CM MI III UM MR ME MIR MI RIM MI al 

Fill in coupon, complete with credit card details if applicable, and 
send to- The Bulletin, Box 4088 GPO, Sydney 2001 or Box 486 CPO, 
Auckland, New Zealand. 

Send Gift to. 

Name 

Address 

State Postcode 

From. 

Name 

Address 

State Postcode 

Indicate your choice by placing a tick in the appropriate boxes. 
(-1 Checioe E 26 Weeks Subsa,otwn E Nev. enclosed 

Ako send me Diners 
E52 Weeks a subscnouon 

Renewal Ck,b 
AmcessenCan Bankcaro 
Ex 

Credit Card No. 

4 ' 
Card Expiry Date 

Signature of Cardholder 
(Unsigned orders cannot be accepted/ 

Australia and New Guinea: 26 weeks A$21.03, 52 weeks AS39.00 
New Zealand: 26 weeks A$21.00 - (NZ$24.50) 52 weeks A$39.00 - 
(NZ$46.001 Singapore, Malaysia and Hong Kong: 26 weeks A$24 75 
52 weeks A$46.50 Other overseas countries: 26 weeks A$29.50 
52 weeks A$55 00 Please Note: The cost of a subscription to The 
Bulletin includes air freight to Australian capitals: also Auckland. 
Christchurch, Wellington. Port Moresby Singapore and Hong Kong 
Subscriptions to other overseas countries are sent by surface mail. 
Direct airmail rates to other countries available on application. 

hihdClB1N/2704 



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 components 
for ETI projects. 

We have listed here most of the projects 
published over the last few years which 
are either available as kits or can still 
be made up by shopping around for 
components. Suppliers listed against a 
particular project will either stocvk it as a 
kit or stock the pc board plus the other 
components. 

Printed circuit boards 
Those suppliers listed against specific 
projects here are able to supply pc boards 
for those projects. Printed circuit boards 
for every project ever published in ETI are 
available through the following 
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 months. 

Key to Companies 

A Applied Technology Pty Ltd. IA Paterson Avenue. 
Waiters. NSW 2077. Ph. (02) 487-2711. 

B Bill Edge Electronic Agencies. 115 Parramatta Road. 
Concord (PO Box 1005, Burwood North 2134). 
Ph. (02) 747-6472. 

C J.R. Components. PO Box 128. Eastwood. NSW 2122. 
Ph. (02) 85-3385. 

D Dick Smith Electronics P/L. Cnr Waterloo 8 Lane Cove 
Roads. North Ryde. 2113. Ph. (02) 888-3200. 

E All Electronic Components. 118 Lonsdale Street. 
Melbourne. Vic 3000. Ph. (03) 662-3506. 

F Tasman Electronics. 12 Victoria Street. Coburg. Vic 3058. 
Ph. (03) 354-5062. 

J Jaycar Pty Ltd. PO Box K39. Haymarket. NSW 2000. 
Ph. (02)211.5077. 

K SM Electronics, 1096 Doncaster Rd 
Doncaster East Vic 3109. Ph. (03) 842-3666. 

L Ellistronics. 289 Latrobe Street. Melbourne. Vic 3000. 
Ph. (03) 602-3282. 

M Mode Electronics. PO Box 365. Mascot. NSW 2020. 
Ph. (02)666-6324. 

N Nebula Electronics Pry Ltd. 15 Boundary Street, 
Rushcutters Bay. NSW 2011. Ph. (02) 33-5850. 

O Orbit Electronics. PO Box 7176. Auckland. New Zealand. 

P Pre -Pak Electronics. 718 Parramatta Road. Croydon. 
NSW 2132. Ph. (02) 797-6144. 

R Rod Irving. PO Box 135. Northcote. Vic 3070. 
Ph. (03)489.8131. 

Silicon Valley. 23 Chandos Street. St. Leonards. 
NSW 2065. Ph. (02) 439-4655. 

W Willis Etectrontcs, 993 Hay Street. Perth, WA 6000. 
Ph. (09) 321.7609. 

Y Trilogy. 40 Princes Highway. Fairy Meadow, NSW 2519. 

for projects 
Project Electronics 
041 Continuity Tester W,R,D.B.Y.L 
042 Soil Moisture Indicator R,B 
043 Heads or Tarts Circuit (Oct 76) W.R.O.E.A.F B.Y.L 
044 Two Tone Door Bell (Oct 76) . W,R.D.E.O.A.F B,Y,L 
045 500 Second Timer W.D.E.A.B.Y,L 
047 Morse Practice Set W.D.O.A.B.Y.L 
048 Buzz Board 
061 Simple Amplifier (Oct 76) 
062 Simple AM Tuner (Mar 77) W.D.E.B.Y 
063 Electronic Bongos R.D.A.B.V.L 
064 Simple Intercom (Nov 76) W.A. 
065 Electronic Siren W.R.D.E.O.A.B.Y.L 
066 Temperature Alarm (Dec 76) W.D.E.A.B.V.L 
067 Singing Moisture Meter D.B.V 
068 LED Dice Circuit (Oct 76) W.R.D.E.A.B.L 
070 Electronic Tie Breaker (Jan 77) 
071 Tape Noise Limiter (Jun 78) R.E.F 
072 Two -Octave Organ (Jun 78) ....... .... W.D.B.Y 
081 Tachometer (Mar 77) W.E.O 
082/ 

528 Intruder Alarm W.R.E.A 
083 Train Controller W.R.E.L 
084 Car Alarm W.R.O.E.A.B.V.L 
085 Over -rev Alarm W 
086 FM Antenna W 
087 Over -LED W.E 
088 Hi -Fi Speaker W 

Test Equipment 
132 Expenmenter s Power Supply (Feb 77) E.O 
133 Phase Meter (Apr 77) E 
134 True RMS Voltmeter (Aug77) E 
135 Digital Panel Meter (Oct 77) E 
136 Linear Scale Capacitance Meter (Mar 78) 
137 Audio Oscillator (May 78) W.D.E 
138 Audio Wattmeter (Nov 78) E.B 
139 SWR/Power Meter (May 78) 
140 1GHz Frequency Meter -timer (Mar 78) 
141 Logic Trigger (Jan 79) E 
142 High Current Power Supply (Feb 79) W.E 
143 Curve Tracer (Jan 79) W 
144 Expanded -scale RMS Voltmeter (Jun 79) E 
148 Versatile Logic Test Probe (Jul 79) E.L 

Simple Projects 
243 Bp Beacon (Apr 77) 
244 Alarm Alarm (Feb 77) F 
245 White Line Follower (Nov 77) F 
246 Rain Alarm (Apr 78) F 
248 Simple 12V to 22V Converter (Jul 78) W 
249 Electronic Combination Lock (Apr 79) E 

252 The Passionmeter (Aug 79) 
253 Electronic Grenade (Hot Potato) (May 79) 
254 Egg Timer (Jun 79) ' W 

Motorists' Projects 
316 Transistor Assisted Ignition (May 77) W.E.O.K 
317 Rev. Monitor Counter (Jul 77) E 
318 Digital Car Tacho (Jul 78) W,E.K 
319 Variwiper MK II (Sep 78) W.E.O 
320 Battery Condition Indicator (Apr 79) E.L 

Audio Projects 
448 Disco Mixer (Nov 76) W 
449 Balanced Microphone Amp (Nov 76) .. W.D.E.J F.V 
450 Bucket Brigade Audio Delay Line (Dec 77) .... W.E 
451 Hum Filter (Jul 79) D.E.F 
470 60 W Amp Module (May 79) ... W.R.E.F.B P.L.A.V 
471 High Performance Stereo Preamp Control 

Unit (Jun 79) W.R.E.F.B.P.A.V.L 
472 Power Supply - the Series 4000 Stereo 

Amp (Jul 79) W.R.E.F.B.V.L 
473 Series 4000 Moving -coil Cartridge 

Preamplifier F.J 
480 50.100 Watt Amp 

Modules (Dec 76) A.W.R,D.E.J.O.V.L 
481 12V 100 Watt Audio Amp (May 77) R.E 
481 High Power PA/Guitar Amp (Jun 77) W 
482 Stereo Amp (Jan 77) 0.E 
482 Stereo Amp Part 2 (Feb 77) 0.E 
483 Sound Level Meter (Feb 78) E 
484 Simple Compressor Expander (Jul 77) A.E 
485 Graphic Equaliser (Jun 77) W.E.J.O 
486 Howl -round Stabiliser (Nov 77) J 
487 Audio Spectrum Analyser (Feb 78) E 
489 Audio Spectrum Analyser 2 (Apr 78) E.J 
490 Audio Compressor (Dec 78) 
491 Simple Graphic Equaliser (Mar 79) W.E 
495 Transmission Line Speakers (Aug 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) W.E 
547 Telephone Bell Extender (Jun 77) E 

548 Photographic Strobe (May 77) W.E 
549 Induction Balance Metal 

Detector (May 77) W.D,E.L 
550 Digital Dial (Aug 78) E.O 
551 Light Chaser (Sep 78) W.E.O 
552 LED Pendant (Sep 78) A 

553 Tape/Slide Synchroniser (Oct 78) E 

556 Wind Speed/Direction Indicator (Dec 78) 
557 Reaction Timer (Feb 79) E 

558 Mast -head Strobe (Feb 79) E 

559 Cable Tester (Mar 79) 
575 Portable Fluorescent Light Wand for 

Car. Camping (Aug 79) W 
577 General Purpose Power Supply J 
581 Dual Power Supply (Jan 77) W.E.Y 
582 House Alarm (Jul 77) W.E.O.A. 

House Alarm - 
Installation Instructions (Aug 77) W 

583 Marine Gas Alarm (Aug 77) D.E.M 
585 . Ultrasonic Switch (Sep 77) R.D.E.O.F 
586 Shutter Speed Timer (Oct 77) E 

587 UFO Detector (May 78) 
588 Theatrical Lighting Controller 

(Nov 8 Dec 77 Jan 8 Mar 78) N 

589 Digital Temperature 
Meter (PCB135) (Dec 77) E 

590 LCD Stopwatch (Oct 78) O.N 
591 Up/Down Presettable Counter (Jul 78) O.E 
592 Light Show Controller (Aug 78) E 

593 Colour Sequencer (Dec 78) 

594 Development Timer (Apr 79) E 

595 Aquarium Lamp Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) W.D.E.A 
603 Sequencer (Aug 77) W 
604 Accentuated Beat Metronome (Sep 77) E 

605 Temp Stabilized Log -exponential 
Converter (Sep 78) 

Computer Projects 
630 Hex Display (Dec 76) E.A 
631 ASCII Keyboard (Dec 76) W.E.O.A 
631 Keyboard Encoder (Apr 77) W.E.O.A 
632 Video Display Unit (Jan 77) A.E.O 
633 TV Sync Generator (Jan 77) A.E 
634 8080 Educational/Prototyping 

Interface (Jul. Aug 78) 
635 Microcomputer Power Supply (Sep 77) O 
637 Cuts Cassette Interface (Jun 78) V.E.A 
638 Eprom Programmer (Jul 78) W.E.A 
639 Computerised Musical Doorbell (Mar 78) A 
640 S100 VDU (Apr. May. Jun 78) W.O.A.V 
641 S100 Printer (Sep 78) O 
642 16k S100 RAM Card (Feb 79) K 
650 STAC Timer (Nov 78) A.E.L 
651 Binary to Hex Number Converter (Jun 79) E 

Radio Projects 
712 CB Power Supply (Jun 77) W.E 
713 Add-on FM Tuner (Sep 77) 
714 VHF -Log -Periodic Antenna (Feb. Mar 78) 
715 VHF Power Amplifiers (Nov 77) 
716 VHF Power Amplifiers (Jan, Feb 78) 
717 Crosshatch Generator (May 78) W,D.E.A,V 
718 SW Radio (Oct 78) E 
719 RF Field Strength Indicator (Nov 78) 
720 2m VMOS Power Amp (Jan 79) 
721 Aircraft Band Converter (Mar 79) 
722 Antenna for Aircraft Band 

Converter (May 79) 
724 Microwave Oven Leak Detector (Jul 79) 
725 Simple SSB Generator employs Polyphase 

Network using Standard Components (Aug 79) 
730 Get Going on Radioteletype (Aug 79) 

Electronic Games 
804 Selectagame (Nov 76) 
804 Selectagame (Rifle Project) (Mar 77) 
805 Puzzle of the Drunken Sailor (Oct 77) 
806 Skeet (Jan 78) 
810 Stunt Cycle TV Game (Jun 78) 
811 TV Tank Game (Oct 78) 
812 Wheel of Fortune (Dec 78) 
813 Race Track Game (Jan 79) 
814 The 'Dinky -Die' (Aug 79) 

W.E 

D.E.8 

E.L 
E.L 

o 
O 

o 
0.0 

O 

O 
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Direct current 
from the sun? 
The idea of using the sun's energy to 
generate electric power is nothing new. 
Silicon cells and artificial photosyn- 
thesis are probably the best known 
ideas for harnessing some of the 1.35 
kilowatts of radiant energy our local star 
throws at every square meter of our 
atmosphere. However, these are really 
small beer compared to some of the 
exotic suggestions that have been put 
forward. 

The Australian astronomer, V.A 
Bailey, calculated some twenty years 
ago that the electric potential of the sun 
relative to the Earth may be around 
1019 volts (give or take an order or two 
of magnitude). With this kind of po- 
tential difference, even a very small 
current flowing from the sun to the 
Earth would deliver a lot of power! 

But how could such a current be 
initiated and kept going? In the movies 
of course, this would be no problem - 
you'd use a laser, just as you do for 
everything else in sci-fi these days. And 
would you believe that an American by 
the name of John Krepak has seriously 
suggested that a high energy laser fired 
at the sun could in fact initiate a current 
by ionising molecules in the very low 
density gas that we normally call 

w r 

All that high-falutin' technology 
and they still can't make tyres 

that don't go flat I I 

f 

r 
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'space'? 
The photons in such a laser would of 

course need to be quite energetic, so 
an ultraviolet laser seems the best 
possibility. Except that there are 
rumours that the US military (or the 
CIA, or somebody) is working to de- 
velop a gamma ray laser (also known 
as a 'graser') to use for non -benevolent 
purposes (naughty, naughty ... ). The 
graser seems to be ideal for ionising 
atoms in space. Coherent gamma rays 
would probably not only free the or- 
biting electrons, they might very well 
smash up the nucleus into fundamen- 
tal particles. 

John Krepak suggests putting a 

graser on the moon and aiming it at the 
sun, then using the current from the 
sun to generate microwave radiation 
which is beamed to Earth. Remember, 
you read about it first in Dregs! 

More puns 
There were some clever ones this time 
around, the standard of puns is getting 
noticeably better (or worse, depending 
on your point of view!). Young Chris 

r , \\. 
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I 
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Hoffman of Riverstone NSW came up 
with several, his best being about 
interfacing a camera to the S100 buss 
to get a photographic memory! G. 

Hansper of Tullamarine in Victoria also 
had several, his best being about 
boasting of "record -breaking turntable 
sales". Ian Compton of SA had an 
amusing tale about polylingual puns 
being punishable and Chris Price of 
Brookvale NSW had this poem: 
"The readers of Dregs got together 
To think of new ways to make weather 
Instead of less sun 
They each made a pun 
Their first (and their last!) get together" 

Very good!, but this month's prize 
goes to Jim McBeath of East Don- 
caster, Vic, with the following tale: 

"Early in World War . 1, electronic 
equipment was very heavy and horses 
were used where portability was 
needed. The Australian Wireless Corps 
had only one unit operating at Gallipoli, 
Morse Cpl. Murphy and hís tatty old 
roan horse. The Turks had no portable 
units at all. One day Cpl. Murphy was 
shot and the horse captured. The 
Turks tried to use the roan and the 
wireless to intercept the allied morse 
communication, but the horse proved 
most unco-operative, killed two Turks 
and was shot The moral of this story is: 

A stolen roan gathers no morse." 
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UNTIL WE DEVELOPED 
THE STEREO GROOV , 

HI-FI WAS Y HO -HUM: 
_ \ The world of hi-fi owes a lot to 

the original and continuing 
innovation of JVC. Few 

companies, if any, have done as 

much to help turn records and 

record-players into the virtual 

musical instruments they are 

today ... or to lead the way in 

developing so many firsts in the 

more recent concepts of sound 

amplifiers, cassette decks and 
computer -designed speaker 

systems. Ili -fi, as we know it today, had its beginnings in 1956, with JVC's 

development of the 45°/45° groove for stereo records. The fact that this 

system still remains as the world standard is, in itself, outstanding 

testimony to the technology of JVC. The development revolutionised not 

only the record -making industry, in which we've been involved since 

1930; it also paved the way for enormous advancement in the design and 

engineering of record -playing equipment. Now, hi-fi has expanded to 

we 

_ 
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R -S77. Super -A FM/AM Stereo receiver 

embrace a wealth of highly -sophisticated electronic equipment; and it's 

not surprising that JVC has continued to play a leading role in so much of 

its development. 

arr. lilüu 
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HR -3660 EA.VHS Colour Video Cassette recorder 

THAT WASN'T OUR ONLY FIRST, EITHER. 
\Ve also pioneered Japan's television industry, introducing their first TV 

receiver just over 40 years ago. A more recent innovation is VIIS, the home 

video recording system now gaining world-wide acceptance as the system 

for such equipment. In the course of staying ahead, we've introduced a 

number of worldfiists of radical importance: the Quartz Lock turntable is 

one of them. 

THE QUARTZ LOCK TURNTABLE. 
MANY TIMES MORE ACCURATE. 

It stande o h tophat ifd your 

equipment is at the top end of the 
45. range, then your turntable must be 

. capable of comparable performance. (9 V51 

Only Quartz Lock ensures this, tying 

the speed of the turntable to the 

unvarying pulse of the atom, and 

providing a level of accuracy far in 

excess of conventional turntables. 

MORE MILESTONES IN HI -Fl. 
To match the superb quality of Quartz Lock, we produced the S.E.A. 

graphic equalizer system. Then we refined it to such a degree it even 

compensates for the effect your furniture has on sound when it leaves the 

speakers! To expand the capabilities of tape, we designed ANRS and 

asta m- 
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SEA -80. Stereo Graphic Equalizer 

Super ANRS - automatic noise reduction systems which not only reduce 

distortion and 'hiss' but actually extend the dynamic range of the tape. 

Similarly, with speakers: at JVC we employ computers in their design to 

help provide the ultimate in sound reproduction. 

AND NOW, SUPER -A. 
In its own way, as significant a hi-fi development as the stereo groove. 

Imagine an amplifier which combines the hest features of the two 

recognised amplifier classes (A and B) ... an amp which combines the 

efficiency of one with the low distortion of the other. Some engineers said 

it couldn't he done; but not those at J\'C. Enter the Super -.A amplifier ... 
the latest JVCfrist.! 

JVC 
the right choice 

Distributed and Serviced by... 

HAGEMEYER 

THE FUTURE. 
It's already with us. For instance, we were so 

far ahead in the new metal tape technology 

that our rAssette decks were metal -compatible 

before the tapes were generally available. And 

now there's the JVC Electro -Dynamic Servo 

Tonearnt, damping toneami resonance by 

means of a purely electronic system and two 

'thinking' linear motors. Who was it who 

dubbed JVC, 'the innovators'? 1861 



SU R -V8 
Stereo Integrated DC Amplifier 

Technics new Class 'A' amp. eliminates'switching 
and crossover distort ion'with Class ̀ B' efficiency. 

Technics Stexoo Mtgrxtetl DC Amrydla su -va 

Ma.Me ...bd. hpA selecto« phone ~lot 
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New Class Áarcuitry with synchro bias. 
Straight DC circuitry for direct coupling between 
DC power amp section and hfrgh-level input signals. 
Censentrated power block prevents'distortion from électro- 

1magnetic induction. ICL phono EQ circuit with ultra -low 
noise FET's permits use of MC cartridge without 
pre-preamp or step-up transformer. Independent right 
and left power supplies using 2 transformers. 
105 watts pér channel power output at 8 Ohms from 
20Hz - 20kHz. 0.007% THDF. Super bass brings the 
deepest bass sounds to life. Recording selector with 
2 -way dubbing. Remote action switches. 
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