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Peter Davey comes out of the closet 
and makes an embarrassing confession. 

Peter Davey has music as his absorbing 
passion. After a successful career as a guitarist 
he made the eventful decision to go into hi-fi. 
For three years he worked with leading sound 
engineers. Then in 1978 he opened Penny Lane 
Audio. Named in honour of the Beatles, it today 
is one of the two best hi -ti stores in Australia. 
Sited in Melbourne's fashionitble Toorak 
Village, Penny Lane's clients come to choose 
from a superb selection of top quality 
electronics and the largest range ofAmerican 
speakers in the country. With the choice 
available to him what equipment then does 
Peter Davey have in his own home? 

Gentle and considerate, anxious not 
to hurt feelings, he's reluctant to answer. With 
persuasion however, he can be coaxed. "I have 
Altec-Lansing. I've tried lots but I always come /` .. 
back to them. li c.not cheap hut their 

t 

Itaw.l NIanaµma,u 

r 

I.\\1 
it )T / 

= r 

,r. 

fidelity is better, especially for my taste in 
music, which extends from Genesis through 
to the harpsichord. 

. They have other nice features, like the' 
Mantaray constant directivity horn and 
Automatic Power Control to prevent speaker 
damage. Altec also use only matching wood 
veneers, like Pacific Endriana. In short, if I have 
to say it, I guess Altec-I ansing are about the 
hest speakers you could ever get." , 

For the free full colour Altec-Lansing 
brochure and the name of your nearest 
stockist, till in the coupon below. 

To: Keio International Pty. Ltd. 
198 Normanby Road, South Melbourne 3205. i 

Telephone: (03)64 3546. 

Name 

Address 

Postcode 
( 

KlN 10'T 
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About the hest speakers you 
could ever get. 
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... I only said - a pox on your 
tax, Mr Howard - and there was! 
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150W MOSFET P.A. MODULE 

Junction FETs 

Explained 
Mor, 
'660 
worms 

A look at 
TRS80 Colour 
Computer Software 

All about 
CMOS 

Switches 

comales' 

Bridge your 
Series 5000 

Amp for 300W 

SCOOP! Microcassette Deck Review 

MOSFETs are the 'darling of devices' at present - so 
what better to put on the cover than a giant MOSFET 
symbol! 

Cover design by Ali White, drawing by David Currie, 
from an idea by Roger Harrison. 

'Recommended retail price only 

news 
NEWS DIGEST 9 
Experiment proves electrons are waves; Fibre op- 
tics telecommunications network; Space plasma 
physics experiment; Data logger rental service; etc. 

PRINTOUT 68 
Mirror 2000 - new local micro; Now your computer 
answers back; Instant speech system; New disk 
systems for Apples; QIT micro design workshop; 
and more. 

SIGHT & SOUND NEWS 115 
Sony appeals US ruling on VCR usage; Lasers re- 
cord loudspeaker movement; Linn tonearms; 
Improved JR 149 cylindrical speakers; etc. 

features 

THE JUNCTION FET - ITS HAUNTS AND HABITS 17 
The first in a whole family of field effect transistors, 
the JFET is found in many varied applications. If 

you're new to electronics or unfamiliar with this de- 
vice, this article should introduce you to the haunts 
and habits of the JFET. 

projects 

C 

499: GENERAL PURPOSE 
MOSFET AMP 24 
This high -power, general purpose power amp 
module for guitar and PA applications employs re- 
liable MOSFETs in the output. 

479: SERIES 5000 
BRIDGING ADAPTOR 33 
This bridging adaptor converts the Series 5000 
power amp into a 300 W mono amplifier. 

607F: SOUND EFFECT 42 
In the August and September issues last year we 
published project 607 A to E, which was a series of 
sound effects ranging from a Bomb Drop and Explo- 
sion to a Steam Train and Whistle. 607F continues 
the series, using the same IC and pc board, with the 
sound of a propellor aircraft. 

á 



computing síg rat t3 sound 
COMPUTING TODAY 
Handheld micros. 

MUSIC -MAKING MICROS 77 
This is a tuneful diversion for those who own a 

System 80 or TRS80. 
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TWO -FINGER EXERCISE - REVIEW OF THE CASIO FX-702P 84 
Although they've sometimes been dismissed as 
mere toys, an overseas computer magazine recently 
claimed that pocket computers are In fact the new 
wave in computer technology. Some are in fact as 
powerful as third generation standard computers. 
We review Casio's latest offering in this field, the 
FX-702P. 

TOUCHED BY 

TOUCH TYPING 88 
This program takes an original listing published in 

the July 1981 issue and converts it very simply into a 

touch-typing tutor. 

INTERFACING WITH 
THE ETI-685 92 
In this second part of the series, Ron Koenig 
describes how to make use of the flexible interfacing 
provided on this board, which employs the 8255 PPI 
chip. 

'660 SOFTWARE 96 
Addition problems - this program constructs 
simple addition problems using two randomly 
chosen numbers between 0 and 127. 

SOFTWARE FOR THE 
TRS80 COLOUR COMPUTER 101 
So much software has been released for the TRS80 
colour computer that a beginner would be under- 
standably confused by it all - as would many more 
advanced users. Greg Wilson gives a rundown on 
the software situation. 

CITY IN PERIL 109 
In this game for the ZX80 (1K) it's up to you to save 
the city from annihilation by alien missiles. 

65 NAKAMICHI'S COMPUTING , 

TURNTABLE 124 
No matter what shape your record's in, the new 
Nakamichi TX -1000 turntable computes the error 
and compensates! 
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SANYO RD-XM1 
MICROCASSETTE DECK 132 
Just as the compact cassette took over from the 
reel-to-reel in the sixties, so it is predicted that the 
microcassette will be the barnstormer in the tape 
market in the eighties. Louis Challis reviews Sanyo's 
RD-MX1 microcassette deck. 

KEF 105 LOUDSPEAKERS 138 
After testing the KEF 105 Series II loudspeakers, 
Louis Challis rated them as "almost indistinguish- 
able ... from our reference monitors" and as dis- 
playing characteristics "bordering on the super- 
lative". Wow! 

general 
SHORT CIRCUITS 40 
Symmetric multivibrator using two inverting gates. 

LAB NOTES 45 
Electronic switching using the 4066B. 

IDEAS FOR EXPERIMENTERS 51 
Idea of the Month contest and first winner -a cold 
start booster; Simple method for pc board design; 
etc. 

SHOPAROUND 60 

ELECTRONICS BOOKS 

FROM ETI 62 
Beginners' books, data books, circuit books, etc. 

PC BOARDS 
MINI -MART 
ETI SERVICES 
DREGS 

113 
114 
145 
146 

next month 
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TRS80 COLOUR COMPUTER 
Review held over due to lack of space - this 
machine has so many interesting aspects from both 
the user and design point of view that it required 
more space than was possible in this issue. One not 

to be missed! 

TAPE RECORDER TECHNOLOGY 
Brian Dance throws some light on the technology 
and techniques employed in modern audio tape 
recorders - both reel-to-reel and cassette. See 

where the state of the art is at. 

LOW-COST KEYBOARD 
Build yourself a fully -encoded ASCII keyboard with 

59 keys that can be interfaced to any of our compu- 

ter projects or to any computer with the appropriate 
input port - for around $130. 

DRUM MACHINE 
An electronic percussion synthesiser that may be 
played manually or 'automatically' with an in-built 
sequencer. Synthesises drums, cymbals, snares 
and bongos. 

CIRCUIT FILE 
A new technical series, but each article complete in 

itself, covering applications of fundamental circuit 
techniques, device applications and design infor- 
mation. Circuit File is written by correspondent Ray 
Marston, who has provided so many popular Lab 
Notes features. Circuit File kicks off with power sup- 
plies and regulators. 

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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INCREDIBLE 

SYSTEM 80 

Travellers 
DICK SMITHS Students & 

!I , Politicians 
RAIG LANGUAGE 

TRANSLATOR 

We're proud to offer this exceptional computer 
to our New Zealand customers. These are 
just some of the features: 16K memory, S-100 
expandable, .,ompatible with almost all level 
II programs, works with any standard TV set, 
has built-in cassette deck level controL Quite 

simply it represents out- 
standing value for money. 

$NZ 
ONLY s1195 

X-4005 P&P.55.50 

"`Basic Introduction To System 80 
Computer". How to load and run pre- 
recorded programs, full explanation of 
BASIC error messages. Ideal for beginners. 
Cat B-6200 511.98nz 

P & P 52.00 

CAR CLOCK 
Unbelievably low priced car clock 
with easy to see digits and alarm. 
Runs on 12 volt D.C. 
A great buy at this price. 
Cat Y-1047 
ONLY $NZ r= - 
$3250 

P&P53.00 

PRO QUALITY 
MULTIMETER 

CHECKS TRANSISTORS 5 
MEASURES CAPACITANCE 100' 

IOOk OHMS PER VOLT 

This is virtually a com- 
plete test bench in one 
small package ... the 
features are too num- 
erous to mention in such 
a small space. Comes 
complete with batteries, 
leads & instruction man- 
ual. Cat. Q-1140 

ONLY $ 79 
P & P 54.00 

$NZ 

Top Value 
Headphones 

Great for those w o have a small bans 
account but still require a decent pair 
of headphones Top quality sound, 
ideal also for schools etc. 80 ohms. 20- 
20,000Hz Cat C4101. 
ONLY $NZ 

P & P 52.00 

We've made a huge scoop purchase 
of these units at way below the 
manufacturers cost! Translates into 
English or the reverse. Cat Y-1340 

$NZ 

ONLY $ gg 
p&p54.00 
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Great range of modules available: 
FRENCH (Y-1341) $18.50 

GERMAN (Y-1343)ANESE 

() 
518.50 

ITALIAN (Y-1344) 518.50 
Bar & Wine Guide (Y-1345) 

$18.50 
Calorie Counter (Y-1346) 518.50 

P & P 52.00 ea 

Of 

N = W WRIST SIZE 
SPACE ATTACKERS 

GAME 
At a glance you can tell the time, BUT 
at the touch of a button it becomes an 
exciting space game. 
This could well be the smallest Space 
Attackers game on Earth. You'll have 
light years of fun and entertainment 
wherever you go. Cat. Y-1154 
HURRY,THEY'RE SELLING FAST! 

CHRONO 
WATCH 

A great 
bargain that 
will be hard 
to pass up. 
Look what 
you get for 

such a small 
price: dual 

me, melody alarm, 
lap times, LCD dis- 

play, and bracelet So 
why pay the earth for 
features you'd expect 

to pay $$$ more? 
They're going to go 

fast at this price! 
Cat Y 1044 

P&P 

$NZ NOW 
$3950 

53.00 

SAVE $4.40 
ON QUALITY 

TRANSISTORS 
M115003 (Cat. No. Z-1808) & 
M115004 (Cat No. Z-1810) are used 
in 300 watt module amps. They are 
extremely rugged rated 200 watts, 

Were $9.90 SNZ $8.80 ea 
P & P 51.00 

INTERNATIONAL 
TRANSISTOR 
SELECTOR 

N ONLY 9 P&OW 
NP54.00 

$N 89° SNZ $12.50 
P&P52.00 

Towers 128 Pages. Top selling 
boos, complete listing of over 
10,000 transistors with substitutes, 
outline diagrams, terminal identi- 
fication, manufacturers codes and 
specifications. Cat B-1826. 

DICK SMITH ELECTRONICS 
98 Carlton Gore Rd. Newmarket 
Auckland 1. Ph. (Auckland) 50 4408 50 4409 
MAIL ORDER CENTRE: Address as above. 
STORE HOURS: Monday to Friday 8.30am to 5pm. 

Call into our store and 
collect your copy of 

our catalogue! 

DSE/A161/PAI 



new logo 

RRLEC 
new name 

ARLEC 
PTY. LTD. 

new phone 

for Victoria 

8401222 
Plus in -dialling system 

Some things 
change... 

RRLEC$7 
ARLEC PTY. LTD t 

-élephone840122q 

...some things 
don't! 

PRODUCT QUALITY 
RELIABILITY 
PERSONAL 

SERVICE 

Victoria 
30-321exton Road, 

Box Hill, Victoria, 3128. 

Telephone: 8401222 

,-,.1_ 

ARLEC PTY. LTD. 
New South Wales 
47 Drummond Street, 

Belmore, N.S.W., 2192. 

Telephone: 7896733 

Queensland 
119 Abbotsford Road, 

Moyne, Qld., 4006. 

Telephone: 521131 

Western Australia 
Unit 1, 611 Hoy Street, 

Jolimont, W.A., 6014. 

Telephone: 3819522 

South Australia 
30 Beulah Rood, 

Norwood, S.A. 5067. 

Telephone: 428918 
ARE WRd 
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DICK SMITH Electronics 
NSW 145 Parramatta Rd AUBURN 648 0558: Terrace level BANKSTOWN SQUARE 707 4888: 613 Princes Hwy BLAKEHURST 

546 7744:Cnr Adelaide & Oxford Sts BONDI JUNCTION (Opening Soon): 818 George St BROADWAY 211 3777: 531 Pittwater Rd 

BROOKVALE 93 0441: 147 Hume Hwy CHULLORA 642 8922: 162 Pacific Hwy GORE HILL 439 5311: 396 Lane Cove Rd NORTH 

RYDE 888 3200: 30 Grose St PARRAMATTA 683 1133: 125 York St SYDNEY 290 3377: 137 Maitland Rd TIGHES HILL 

(NEWCASTLE) 61 1896: 263 Keira St WOLLONGONG 28 3800: ACT 96 Gladstone St FYSHWICK 80 4944: OLD 166 Logan Rd 

BURANDA 391 6233: 842 Gympie Rd CHERMSIDE 59 6255: SA 60 Wright St ADELAIDE 212 1962: Cnr Main South & Flagstaff Rds 

DARLINGTON 298 8977: 435 Main North Rd ENFIELD 260 6088: VIC 399 Lonsdale St MELBOURNE 67 9834: 260 Sydney Rd 

COBURG 383 4455: 205 Princes Hwy CORZO (GEELONG) (Opening Soon):Cnr Ross Smith Ave & Nepean Hwy FRANKSTON (Opening 

Soon): 656 Bridge Rd RICHMOND 428 1614: Cnr Dandenong & Springvale Rds SPRINGVALE 547 0522 WA Cnr Wharf Rd & Albany 

Hwy CANNINGTON 451 8666: 414 William St PERTH 328 6944 Mail Order Centre PO Box 321, North Ryde 2113. Phone 

(02)888 3200. 

Dear Customer, 
ante often the prodocn we advertise are so popilat they run out 

within a few days. Ot unforeseen circumstances might hold up 

goods so that adrenised tines ate not in the store by the time the 

advert appean Please don't blame the store manager or Had 

they cannot salve a dote strike on IM other side of the world, on 

even locate a shipment that has gone astray. What we are trying 

to say is that 0 you se about to ewe across town to pickup a 

particular line al a 01ck Snuff, store, why not give them tiring óst 
(addresses and phone numbers belowi ... lust En case, Thanks 

Dick Smith and Staff 

1000 oF /TnROUD 

POST & PACKING CHARGES 
ORDER VALUE CHARGES 
55.00.59.99 S1.20 
510.00.524.99 52.20 
525.00.549.99 S3.30 
$50.00599.99 S4.40 
5100.00 or more 56.00 

Charges for goods sent by post in Australia only - not airmail. overseas or road freight. 

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

APPROVED APPLICANTS ONLY 

MAJOR DICK SMITH RE -SELLERS 
ATHERTON, OLD: Jue Sue's Radio Service 
55 Mann Street Phone 91 1208 

BENDIGO, VIC: Sumner Electronics 
7 Edwards Street Phony 43 1977 

BALUNA. NSW: A. Cummings A Co. 

91-93 RPM Street Phone 86 2285 

BROKEN HILL NSW: Crystal TY Rentals 
66 Crystal Street Phone 6897 

CAIRNS, QLD: Thompson Instrument Services 
79-81 Mcleod sheet. Phone 51 2404 

COFFS HARBOUR, NSW: Colts Hbr Electronics 
3 Cans Plan Park Ave. Phone 52 5684 

DARWIN, NT: Kent Electronics 
42 Stuart Hwy, Phone 81 4749 

DARWIN, NT: Venlronics 
24-26 Cavanagh Street 

EAST MAITLAND, NSW: East Maitland Elect. 
Cm laws b High Sheets, Phone 33 7327 

BERALDTON, WA: KB Electronics & Marine 
361 Main brace, Phone 21 2176 

GOSFORO, NSW: Tomorrow's Electronics 
68 Wdham Stied Phone 24 7248 

HOBART, TAS.: Beta Electronics 
123a Whew Strew Phone 34 8732 

KINGSTON, TAS.: Kingston Electronics 
Gunnel Court Phone 29 6802 

LAUNCESTON, TAS.: Advanced Electronics 
5a The Ouadnnt. Prone 31 7075 

USMORE, NSW: Decro Electric 
Magellan St 6 Borne, Hwy, Phone 21 4137 

MACKAY, OLD: Stevens Electronics 
42 Vetona Street Phone 51 1723 

MARTBOROUGH, OLD: Keller Electronics 
218 Adetade Street Phone 21 4559 

MT GAMBIER, SA: Hutchesson's Comm. 
5 Elusbath Street Phone 25 6404 

MILDURA. NSW: McWilliams Electronics 
40 lemon Avenne Phone 23 6410 

NAMBOUR, QED: Nemkour Electronic Shop 
Shop 4 Iowan House Ann Street Phone 41 1604 

NEWCASTLE, NSW: Elektron 2000 
Shop 18, Hunter Shopping Village Phone 26 2644 

ORANGE. NSW: M & W Electronics 
173 Sumner Street Phone 62 6491 

PENRITH, NSW: Acorn Electronics 
Shop 12 541 High St. Phone 36 1466 

PORT MACQUARIE, NSW: Hall of Electronics 
113 Horton Street. Phpe 83 5486 

ROCKHAMPTON, OLD: Purely Electronics 
15 East Street. Phone 21 058 

SOUTHPORT. OLD: Amateur's Paradise 
121 Hwang Street Phone 32 2644 

TAMWORTH, NSW: Sound Components 
111 Bodge Street Phone 32 9677 

TOOWOOMBA, OLD: Hunts Electronics 
18 Ned Street Phone : 32 9677 

TOWNSVILLE, OLD: Tropical TV 
49 Fulham Rod, Pocanl Village. Phone 79 1421 

TRARALBON, VIC: Power'n'Sound 
147 Argyle Sheen Plane 74 3638 

WAGS& NSW: Wages Wholesale Electronics 
82 Forsyth Sheet 

W0D0NGA, VIC: A & M Electronics 
78a High Sheet. Peon 24 4588 

WHYALLA SA: Mellor Enterprises 
Shop 2. forty% Street Phone 45 4764 

These are our major dealers, however 
we cannot guarantee they will have all 
these Items In stock and at the prices 
advertised. 
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LIEILL1U digest 
Electrons are waves! 

experimentally confirmed 
A basic experiment on the wave nature of electrons - 
an experiment that has eluded physicists for fifty years - has been accomplished at the IBM Research labora- 
tory in Zurich, Switzerland. 

The experiment involves 
the 'tunneling' of electrons 
through a thin region of 
empty space -a vacuum - 
which they could not pene- 
trate if they were the small, 
hard partides envisioned in 
classical physics. 

The modern view of particles 
such as electrons, called quan- 

turn mechanics, was formulated 
in the late 1920s. Quantum 
mechanics treat such particles 
as having the properties of both 
particles and waves. As waves, 
when they encounter a barrier 
such as a vacuum, they don't 
just bounce off, but penetrate a 

short distance into the barrier. 
If the barrier is thin enough, 

Solar charging controller 
The Solar Energy Research Institute of Western Australia 
(SERIWA) has developed a very low-cost, compact and easy 
to install combined 'fuel -gauge' and charge/discharge con- 
troller for lead -acid batteries, designated 'BEMAC' (Battery 
Energy Meter and Controller). 

Although the BEMAC was de- 
signed for solar applications, 
specifically photovoltaic battery 
power systems, it is claimed to 
be sufficiently general purpose 
to be used in a wide variety of 
situations using lead -acid bat- 
teries, including electric vehicles. 
SERIWA claim that at present 
there is nothing on the market to 
match the performance of BE - 
MAC at such a low price: one-off 
component cost is under $20, 
with only five integrated circuits. 

The unit provides a readout of 
state -of -charge of the battery, 
with ten LEDs providing a bar - 
graph indication from discharged 
to fully charged. When a battery 
bank is being charged, from 
whatever source, there is, for 
any particular percentage 
charge, a recommended maxi- 
mum charging current if greater 
current is applied the battery 
may be damaged, cycle -life re- 
duced and excessive gassing 
occur. 

Installation is claimed to be 

extremely simple, as the only 
parameters required are battery 

terminal voltage and current. 
There is no need to read electro- 
lyte or ambient temperature. 
Furthermore, the shunt required 
to measure current need not be 
accurate, so that a simple length 
of wire can be used. The dia- 
gram shows the installation 
configuration for a photovoltaic 
system. Note that a shunt load is 

employed to bypass excess 
charging current; the usual 
open -circuiting or short- 
circuiting regulators do not 
utilise this excess power, which 
can be a substantial proportion 
of total system power. Possible 
shunt loads in a remote home- 
stead are a booster for a hot 
water heater, refrigerator, air 
conditioner and a water pump. 

As the shunt load is operated 
in a pulse width modulation 
mode, the switching transistors 
consume little power. For use in 
an electric vehicle, as a state -of - 
charge readout only, the charge 
control functions and shunt load 
are not required, although it is 
quite feasible to use BEMAC as 
an open -circuiting regulator, as 

some part of the wave penetrates 
it and appears on the other side 
as an electric current This is 

called tunneling. 
In addition to its scientific in- 

terest, electron tunneling in 

solids is the basis of a number of 
high-performance electronic 
devices such as the tunnel diode. 

The Zurich experiments have 
for the first time unequivocally 
shown tunneling through a vac- 
uum between two electrodes, 
one a needle point and the other 
a flat metal sample. Tunneling 

through a vacuum is difficult to 
observe because it occurs only 
over very small distances - a 

few angstroms (an atomic dia- 
meter is typically about three 
angstroms). The slightest vibra- 
tion can win such an experiment 

The first experiments are re- 
ported in the January 15 1982 
issue of Applied Physics Let- 
ters in a paper by Gerd K. 

Binnig, Heinrich Rohrer, Chris- 
toph Gerber and Edmund 
Weibel of the Zurich laboratory. 
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would be required in the electric Enquiries to SERIWA, Box 
vehicle situation. R 1283, GPO Perth WA 6001. 

ERRATA 

May '81, Wordsquare - game for the TRS80, p.108: This program was 
obtained from our UK proteges and contains an error we didn't spot - 
brought to our attention by P. Chapman of Auckland, N.Z. Une 550 of the 
Program Listing should read 

550 S$(R2(I),C2(I)) = MIDS(W$(W1),l,1) 
and all should be well. 

ETI-723, Feb. '82, 'Selectacall', p.44: For some totally unfathomable 
reason, the introduction to this project does not actually refer to this project 
but to commercial 'selcall' systems. Ggaahh! The last two lines of the intro 

should read: "... then this simple accessory allows you to turn down the 

volume, notifying you when that 'certain party' calls - no tones or funny 
noises required". 

Series 5000 Preamp, Oct.'81: The 400 Hz oscillator set-up procedure is as 

follows, not as per page 12 in Dec. '81. Take your multimeter, set to read ac 
volts, and connect it to one of the output sockets. Set the TAPE switch to 

OSC. and adjust RV4 to obtain 1.2 Vac (RMS) on the meter. 
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No -grease silicone 
transistor insulators 
Cho -Therm -R reinforced silicone insulators, available 
from Amtex Electronics, are said to replace conven- 
tional mica plus thermal grease combinations. 

The insulators are said to instead of two. 
be form -stable, will not bleed Sizes in stock are the T03, 
or cold flow, and are made T0220, 1066, T1P32, D04 and 
entirely of non-toxic sub- D05, all made of material type 

1674, which has a minimum 
breakdown voltage of 1500 
Vac. The insulators are also 
available in sheets or in 
material with a higher break- 
down voltage and/or lower 
thermal impedance. 

For further information 
contact Amtex Electronics, 
P.O. Box 285, Chatswood 
NSW 2067. (02)411-1323. 

stances. The material is 

claimed to resist cracking 
and piercing caused by burrs 
and other surface irregulari- 
ties, reducing the possibility 
of electrical shorting. 

Claimed advantages are: 
no thermal grease mess 
more consistent 
performance 
labour saving 
one product stocked 

Fibre optics 
British Telecom intends to make Britain's telecommunica- 
tions network the first national network firmly committed to 
the use of optical fibres. At least 100 000 km of optical fibre 
will be purchased and installed in the 1980s to create a 
network joining all of the major cities in England, and by 
1990 optical fibres will account for about half of the long- 
distance trunk network capacity and will provide savings in 
operating costs. 

Telecom recently ordered an The use of longer wave - 
additional 6400 km of optic lengths with mono -mode trans - 
fibre costing some £15 million mission enables the light to 
to support the 3600 km already travel 10 to 15 times farther 
ordered, which is being installed. between repeaters than is the 
Already 200 km has been in- case with conventional cable 
stalled between London, Read- using graded -index fibres. Tele- 
ing and other cities. corn hopes to increase the 

The new network includes interval between repeaters to at 
one mono -mode system using least 30 km so that the equip- 
a long wavelength with a 27 km ment can all be housed in Tele - 
link between Luton and Milton corn buildings, thus eliminating 
Keynes. This will be the first of its manhole covers and conse- 
kind in the world when it comes quently simplifying installation 
into operation in 1984. and maintenance. Brian Dance 

Microwaves made easy 
To cope with the shortage of training aids in microwave 
engineering, the Microwave Products Division of Marconi 
Instruments, a GEC -Marconi Electronics company, have 
introduced a new low-cost audio-visual course - 
'Understanding Microwave Equipment'. It consists of six 
C90 cassettes held in a ring binder containing 175 
supporting diagrams and photographs. 

The six sessions cover a 
survey of microwave systems 
and devices, transmission lines 
and components, solid-state 
sources, tubes, low -noise 
receivers, antennas, radar, tele- 
communications and electronic 
warfare systems. 

This is a fast and cost- 
effective way to provide training 
in the rapidly expanding world 
of microwave technology. The 
cost of the course is just STG 

£65 (UK price). Further 
practical training can be 
obtained from the 6599/2 and 
6452A/2 Microwave Education 
and Antenna Test benches, also 
available from Marconi 
Instruments. 

For further details contact 
Harold Read, Marconi Instru- 
ments Ltd, Longacres, St. 
Albans, Herts. AL4 OJN, 
England. Telephone: St Albans 
59292. 
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New family of power survey 
demand recorders 
Two new recorders from Esterline Angus Instrument 
Corporation allow easy performance of thorough power 
surveys that formerly required time-consuming 
calculations or costly single -purpose recorders. 

The new Miniservo III 3 -pen ac 3 -phase 3 -wire, 3 -phase 
watt/var/demand integrator 4 -wire, 4 -wire Delta, 1 -phase 
records combinations 2 -wire, and 1 -phase 3 -wire. 
and integral measurements Both recorders operate on 
that are functions of two or switch selectable 115/230 
more variables. You can Vac 60 Hz (50 Hz optional). 
record kW, kVAR, kW They have multispeed 
demand, kVAR demand, kVA stepper motor chart drives 
demand, kWh, kVAR hr, kVA with speeds of 2, 5, 10, 15, 30 
hr, dc volts, dc mA, and and 60 cm/hr and cm/min. 
power factor. By means of They come with a bench -type 
accessory jumpers and case with lab feet and carry - 
controls you select which ing handles. Standard front 
parameters to record and see-through dust cover is 
designate which pen to NEMA II drip -proof. 
assign to which variable. For further information 

The new Miniservo Ill 1 -pen contact Esterline Angus 
ac watt/var recorder includes Instrument Corporation, P.O. 
a special time share option. Box 24000, Indianapolis, IN 
The recorder handles 46224, USA. 
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NEW ! S 8ishop Graphics 

OVERLAY DRAFTING. 
SYSTEM. . S The Fast, 
Error -Free Way to Accurately 
Pin Bar 

Prepunched Grid 
& PUPPETS' 

With 
Layout Overlay 

Registered PC 

3 

tt 

..r..Y... 
..,,,p, u u- 

Here are 
some of the 

Artwork 
r-. 

L. 

Pad Master Overlay 

Bishop system's 
time and money -saving advantages: 

Component Side Overlay 

Precision registration and accuracy - Consistent locational accuracy of ± .002" 
(0,051 mm) on any overlay sheet size - Insures absolute constant perpendicular 
registration - Universal pin design prevents artwork film from 
buckling, stretching, or slipping due to temperature 
and humidity changes 

Register PC artworks without using targets 
Cuts down man-hours required for registration, 
taping and production of PC artwork and 
associated documents 

Solder Side Overlay 

0 o a 

MOO 

0000000000000000 woo 

L OO J 

Marking Artwork Overlay 

A complete "off -the -shelf" system including factory 
precision, PREPUNCHED grids and stable -based 
ACCUFILM® 

WE SHOW YOU HOW! 
FREE! Bishop Technical 
Manual No. 1022R 
Our "How To" Technical Manual No. 1022R 
includes special PC artwork step-by-step 
instructions and illustrations ... Send now 
for your FREE copy. 

FOR COMPLETE DETAILS, CONTACT YOUR LOCAL BISHOP GRAPHICS DEALER: 

VICTORIA 
STEWART 
ELECTRONIC 
COMPONENTS 
PTY. LTD. 
44 Stafford Street, 
Huntingdale 3166 
Tel: 543 3733 
Telex: AA 36908 

WESTERN AUSTRALIA 
W. J. MONCRIEFF 
PTY. LTD. 
176 Wittenoom Street, 
East Perth W.A. 6000 
Tel: 325 5722 
Telex: AA 93022 

QUEENSLAND 
L. E. BOUGHEN 
& CO. 
Cnr. Baroona & 
Milton Rds. 
Milton Old. 4064 
Tel: 36 1277 
Telex: AA 41500 

SOUTH AUSTRALIA NEW SOUTH 
GRAPHIC WALES 
ELECTRONIC CIRCUIT 
INDUSTRIES 
PTY. LTD. 
41A Rundle Street, 
Kent Town S.A. 4067 
Tel: 42 6655 
Telex: AA 88646 

COMPONENTS 
(A/Asia) PTY. LTD. 
P.O. Box 70 
383 Forest Road, 
Bexley N.S.W. 2207 
Tel: 59 6550 59 3720 
Telex: AA 27197 
CIRCOM 

A.C.T. 
GEORGE 
BROWN 
& CO. PTY. LTD. 
23 Whyalla Street 
Fyshwlck A.C.T. 
2609 
Tel: 80 4355 
Telex: AA 62128 
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Space plasma physics experiment 
Britain's Science and Engineering Research Council (SERC) 
has decided to take part in the Active Magnetospheric Par- 
ticle Tracer Explorers (AMPTE) project planned for launch in 
1984. The Council's Rutherford Appleton Laboratory will 
work with the Milliard Space Science. Laboratory to build a 
free -flying sub -satellite to be known as UKS. . 

During the launch the UKS 
will form the structural link 
between the German and US 
spacecraft, but afterwards will 
be positioned within 100 km of 
the German spacecraft, the Ion 
Release Module, in order to 
study a series of barium and 
lithium ión releases to be made 
from- the latter module. There 
will be a total of seven such ion 
releases into the solar wind over 
the nine months of the mission. 
The US Charge Composition 
Explorer satellite will orbit 

through the radiation zones 
close to the earth in order to 
detect the arrival of the tracer 
ions. The three satellites will be 
able to . make extensive 
measurements with unprece- 
dented resolution of the earth's 
natural plasma environment. 

One release of barium ions 
which is planned near Christ- 
mas 1984 will create what will 
appear from the ground as 
something like an artificial 
comet lasting for some 30 
minutes and interacting with the 

solar wind in much the same 
way as a real comet, such as 
Halley's Comet, which ís due to 
return in 1985/6. The ion 
releases will be mainly visible 
from North and South America, 
where a suitable chain of 
ground observing stations and 
spotter planes will be made 
available. 

The release of the tracer 
gases from the module into the 
solar wind and into the earth's 
magnetic tail will for the time 
trace the flow of matter and 
energy from the solar wind into 
and through the earth's 
magnetosphere, while simul- 
taneously examining the com- 
plex sequence of plasma 
processes triggered by such 
releases. It is expected that a rich 
spectrum of plasma waves, 
electron and ion acceleration 

and the formation of magnetic 
cavities will be observed. 

UKS will weigh only 69 kg, but 
is highly complex. It will be con- 
trolled using a 12 m dish 
antenna at the Rutherford 
Laboratory to keep it within 100 
km of the ion release module, 
using an on -board radar and 
propulsion system. Instruments 
in UKS will measure magnetic 
fields, detect positive ions in the 
energy range 5 eV to 20 keV, 
detect electrons in the energy 
range 40 eV - 25 keV, investi- 
gate wave/particle interactions 
including positive ion and 
electron modulations, and 
detect plasma waves by making 
measurements of the electric 
and magnetic components at 
frequencies from 0.1 Hz to 64 Hz. 

Brian Dance 

v .415 . w - #1111: 

Greaseless washer 
A new thermally conductive, greaseless solid-state 
heatsink insulator called SIL -PAD 400 is now available 
through sole Australian agents Scientific Electronics. 

SIL -PAD 400 is a compo- 
site of silicone rubber and 
fibreglass, is flame retardant 
and is specially formulated 
for use as a thermally 
conductive insulator for a 
wide range of packages. Its 
primary use is to electrically 
isolate power sources from 
heatsinks. It is non-toxic and 
resists damage from 
cleaning agents. It is claimed 
to have excellent mechanical 
and physical characteristics. 

Surfaces are soft and pliable 
to allow complete surface 
contact with maximum heat 
dissipation, and it will not 
chip or fracture under high 
compressive stress and does 
not deteriorate with age. 

SIL -PAD 400 is said to be 
fast, neat and easy to use in 
production, eliminating the 
judgement variable inherent 
with earlier methods of sili- 
cone grease and mica or 
plastic film: Components 

Data logger rental service 
Tech Rentals Pty Ltd recently announced the availability of 
a full range of data loggers, with or without trained per- 
sonnel, for short-term rental. 

The range starts with the YEW 
3874 24 -channel Mini Data 
Logger, which features normal- 
ising for five common thermo- 
couple types, alarm mode, Delta 
temperature mode, with time 
and date on the hard -copy print 
out 

Other loggers available are 
the Arlunya 7501 (10-100 ch.), 
Solartron 3430 (30 ch., ac or 
battery operated), and the new 
Solartron 3500 Orion Data 
Logger. 

The Orion, said to be 
probably the most sophisticated 
portable logger in the world, can 
support up to 200 channels 
within its mainframe at scan 
speeds of up to 500 channels 

per second. It features 'soft key' 
operation for ease of use, inbuilt 
hard -copy printer, inbuilt cart- 
ridge storage for data and 
programs, powerful data reduc- 
tion, comprehensive sensor 
handling (including strain 
gauge), and mains or external 
battery operation. 

Tech Rentals recently took 
delivery of the first Orion in 
Australasia, and the first 
customer to see it bought it 
immediately, so impressed was 
he with its capabilities. More 
Orions are on their way. 

For more information contact 
Tech Rentals Pty Ltd, 83-87 
Wellington Street, Windsor Vic. 
3181. (03)51-1303. 

mounted with SIL -PAD 400 
can be cleaned or sent 
through soldering since 
there is no grease to wash 
away or contaminate the 
baths. 

SIL -PAD 400 is available 
for the following packages: 
TO -3, TO -66, TO -220, TO -202, 
TO -126, TO -127, D0-4, D0-5, 

and can be supplied on 
special order in a variety of 
thicknesses from 0.13 mm to 
1.15 mm. It is also available 
with an adhesive coating. 

For further information 
contact Scientific Elec- 
tronics, 6 Holloway Drive, 
Bayswater Vic. 3153. (03)762- 
5777. 
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/ There's nothing like being in on the action as it happens. 

Fire, weather, rescue - all kinds of civil authorities are on the air constantly, / reporting crises and emergencies the instant they happen. And they happen 
on frequencies most people can never hear. 
The best way to tune in on the action is with a Regency Scanner, from the 

`f"? Y w,:e 
5 1118(5,95 deluxe programmable 30 channel M400EO and the 10 channel M100EO 

..melee ' models to the hand-held 6 channel H604E Pocket Scanner. 
' eetÍJI The M400E0 Scanner allows you to select and programme 30 channels 

re.,.4 "o IOW from around 15,000 frequencies, and then to scan them automatically, 
or manually select a channel. The priority function allows you recall to your 

M400EO $449 favourite frequency. And you can use scan delay which allows you to hold k 
a frequency before scanning resumes. 

The entire range of around 15,000 frequencies is always available, however. 
The search and search -hold features allow you to search between selected band edges. And you can ¡ s 
adjust the band spacing. These features themselves are programmable. 
And as well, it comes with a Nickel Cadmium memory battery, and an Australian Approved supply 
unit for your safety. Plus a DC cord for mobile use. 
The M100EO gives you almost all the features of the M400EO but is for those who only wish to 
programme 10 channels. 
The pocket scanner gives you three bands Lo VHF, Hi VHF or UHF, advanced circuitry, step control 
and two antennas all in this tough compact package. "`i "r t., ,. 

Regency Scanners - whichever model suits your needs - are 
the best value for money in Scanners. Compare us with the 
opposition, and hear for yourself. H604E $169 

And they're available from Vicom, the authorised distributors, (excludes crystals) 

ummoxemso 3 - and our authorised s:w ,'sf+:9 dealers. That ensures 
w' f you get the usual 

1`° 1' 

, 
Vicom 12 month 
warranty and -42, ouu. von 
expertise. 

Ml00EO $399 Vicom's own retail outlets are open 9 am to 5 pm Monday to Friday, and 9 am to 12 noon on Saturdays. 

VICOM INTERNATIONAL PTY. LTD. `.more °" '°change """°"'non. 

57 City Road, South Melbourne, Victoria. (03) 626931. 
339 Pacific Highway, Crows Nest, N.S.W. (02) 4362766. 

Authorised Dealers: N.S.W.: Newcastle: Elektron 2000, 262644. Waggo: Rivercom 212125. Wollongong: Macelec 291455. Gunnedoh: Landlink Communications 422838. 
Springwood: Springwood HiFi 513091. 

Victoria: Melbourne: Eastern Communications 288 3107. Bendigo: Sumner Wholesale 431977. Port Fairy: Ansonic Electronics 68113. Ballarat: John Lewis Electrical 31 3322, Wecom 392808. 
Frankston: Worldwide Radio 789 3412. Moe: Codlin Communications 274516. Hamilton: Hamilton Electronics 723333. 

Western Australia: Perth: Willis Electronics 21 7609. Netronics 463232. Kalgoorlie: Hocks TV 211906. Derby: Hydra Electronics Services 911307. 
Tasmania: Launceston: Gelston 443882. Advanced Electronics 317075. Hobart: Harvey Skegg 476674. Burnie: VK Electronics 311708. 

Northern Territory: Darwin: Darwin Communications 853184. 
Queensland: Brisbane: CW Electronics 3970808. Gold Coast: Amateur's Paradise 322644. Townsville: Robco Equipment 722633. Gladstone: Jones Communication 721116. 

Cairns: R. E. Hunter 8 Associates Pty. Ltd. 51 5092. Enoggera: Elite Electronics 352 5222. 
South Australia: Adelaide: Compucom 437981. Mt. Gambier: Set Services 252228. Prospect: Jensen Intersound & Electronic 694744. Whyalla: Gulf Communications 450208. 

BURROWS DOBLE LAWRENCE VIC 088/ETI 

People to People. 



CONVENTIONAL 
Rated from 2.5 to 350 VA .-n.. 

( 

TRANSFORMERS 
Made in Australia to Australian standards for 240V, 50Hz mains 

with secondaries from 1.5V to 115V. 

MICROPROCESSOR 
Specially produced with 8V main 
secondaries and 12-15V dual auxiliary 
secondaries. Outputs from 200mA to 
WA. Also Computer Line 
Conditioners. 

ENCLOSED TYPES' 
Includes step down transformers for 
115V equipment, soldering irons, 
mains isolation etc. 

a' 

LOW PROFILE 
20, 40 & 60VA ratings with dual 
secondaries for various output voltage 
and current combinations. Also multi - 
tap 20VA version. Compact design. 

. . ... . 

POWER POINT ADAPTORS 
Available in AC and DC versions with 
outputs to 6VA AC or 4VA raw DC or 
3VA filtered. 

AUSTRALIAN MA 
MADE 

ÇÇq5u5ow4 

P.C.B. MOUNTED 
Pins located at standard 0.1 " PCB grid: 
Ratings from 2.5 to 15VA with dual 
secondaries. 

r,. '. 
POWER SUPPLIES 
Fixed regulated 13.8V DC supplies, 
variable 0-35V DC with current limiting. 
Battery Chargers up to 20A. 

\ 1,` 
1111 ..- r` _ O 

¿<. 

Send for data sheets and rating selection guide. 

FERGUSON TRANSFORMERS PTY LTD 
331 High Street, Chatswood 2067 Tet (02) 407 0261 

AUSTRALIA'S BIGGEST SELLING 
SCOPE. the 15MHz dual trace 
TRIO CS1560A11 is ideal for 
industry, service, school and 
university use ... offers 10mV/div 
sensitivity and sweep times 0.5u: 
to 0.55/div ... auto free run aids 
detection of input signals and 
simplifies voltage measurements 
... the wide bandwidth ensures 
accurate X -Y and Lissajous phase 
measurements ... stabilised 
dc -to -dc converters maintain 
stable displays free from line 
voltage fluctuations. 

41> 

\% TRIO 

raso Cm 

a 
r...e +.+r. 

,a 
lAtks 

\: 

Supplied complete with two 100MHz switched 
probes and five probe tips. 

PARAMETERSL TD 
Sold and Serviced Throughout Australia. 

Ex Stock from leading electronics stores. 
14 - March 1982 ETI 
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Electronics -- 
********-2, LA -S now better 

t anever. _:.-- .o inIair 
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Personal 
coim oút r 
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Complete with 
& basic manual 

leads 

New, improved specific- 
ation 

Z80 a microprocessor - new faster version of 
the famous Z80 chip, 

Unique 'one -touch' key 
word entry: the ZX81 
eliminates a great deal of 
tiresome typing. 

Graph drawing and 
animated displayfacilities. 

ARRIVED" - the ZX 
Printer 
Designed exclusively for 

..z use with the ZX81 (and 
ZX80 with 8K BASIC 
ROM 

, 

ONLY 
$190.00 
V 

Wenow stock 40 channel r.B3and 
Marine equipment plus' accessories. 
Our staff are fully qualified to handle 
all enquiries either technical or sales 

ffd._i 
The TX520 SLIMLINE combines these outstanding features 
to make It, without doubt, today's top value. 

LARGE LED CHANNEL DISPLAY: Channel 
number is indicated by an LED (light emitting 
diode) display for ease of channel selection. 

STYUNG: Ahractrve styling and compactness 
complementing modern vehicle design. The 
TX520 only measures t40 mm (W) a 205 mm 

FULL 40 CHANNEL OPERATION: (D) x 40 mm (H). 

Phased Lock loop (PLL) frequency synthesizer ALL SOUD STATE: Tiansistonzed 
circuitry allows transmission and reception construction with low current drain for a long. 
on all 40 channels trouble -free Me. 

1®_O 0- uiu n -_ elrt,v.la. 

00 ONLY $119.00 ONLY $119.00 ON1 
Deluxe CB TX550 AM/SSB Transceiver 

S COMPACT CASES175 mm x 57 mm) FYvshed 
in Mart Rilick edh Chrome Ter. 

NEW improved 'CYBE RNET Chassis. Single 
Board construction including separate 
Microphone Pre -Amp using High Gan I C. 
SEPARATE Squelch I,C. 

HIGH Level Modulation Control using 
Gain Transistors. 

JUST $249.00 

PEARCE- SIMPSON 
SUPER LYNX AM 
AM Radio at its best. Full of features:- 
RF Gain, Squelch, volume PA, ANL 
Noise Blanker. Fully approved for 
Australia 

JUST $249.00 
SUPER PANTHER MKII AM/SSB 
Continuing the respected tradition of 
fine quality, the Panther Mkll follows In 
the footsteps of the renowned Super 
Panther. 

AT AMU LUsMi' 
SUPER JAGUAR AM/SSB 
Small size, big performance. Even on 
this tiny SSB/AM we've been able to put 
these features In:- Volume, squelch. 
Noise Blanker, PA RF Gain, Clarifier, 
built -In ANL If you've got a small car 
then this rig is the answer to your space 
problem. 

BARGAIN $219.00 

FRONT MICROPHONE connection. 
SEPARATE Nase Blanker control 
SEPARATE AN L. control. 
SEPARATE 'B -PA control. 

JUST $249.00 
***********- 

Model TX278 
marine transceiver 

LOW 
$169 : 

Transmitter 
The transmitter may be operated on any 
channel (PLL-controlled) in the 27MHz 
Marine band. A push -to -talk dynamic 
microphone (supplied) offers Convenient 
transmit -receive switching. The S/P-RF 
meter indicates relative power output 
(P-RF) during transmit. 
Receiver 
Incorporating exclusive ELECTROPHONE 
INTERFERENCE SHIELD 
The receiver is a highly sensitive and 
selective double conversion super- 
hetrodyne incorporating two separate 
crystal oscillators and a high quality 
ceramic filter in the 455 KHz section. 

* 40 CHANNEL NOW LEGAL 

HYes we are also 
stockist of the 

-11,-...., ATARI 400 
- PERSONAL COMPUTER SYSTEM # 

YOUR COS'. 

ONLY $699.00 
The 400 is supplied with 
8K bytes of RAM, and offer 
a 10K ROM Operating 
System and an 8K ATARI 
BASIC Language Cart- 
ridge. 
The 400 features 4 indep- 
endently programmable 
sound synthesizers and a 

built-in speaker. 

Talking about ATARI we 
stock And sell a full range 
of Cassettes for the T.V. 
Game Computer System. 

1151. 
{, 

: , '-' 11. 

System Priced only 

Sells elsewhere 
RRP $314.00 

Cartridges @ 539.95 
$49.95 
559.95 

DAVID REID 
ELECTRONICS 
PTY. LTD. 

SYDNEY: 
127 York Street 
Sydney 2000 N.S.W. 
P.O' Box 0103 
Sydney 2000 N.S.W. 

Part No. Description Quantity Price Total 

Please prin clearly. Date Minimum Postage/Packing charge 

Tel. Plus Postage/Packing surcharge 
Name 
Address 

Subtotal 

Postcode TOTAL 

100 

Enclose your personal cheque, 
Money Order or Bankcard Numbers 
as specified below: 
Check and fill In 

Cheque or Money Order Enclosed 
Charge to my Bankcard No. 

CARD HOLDERS NUMBER 

4961II1111111 
Signature 

Card Expiry Date 



118 117 Parramatta Rd Concord 2137 ; ss 66.96 $L00 TRADING HOURS 
11 o $10524.99 $200 Mon-Fri..-5:30pm A1450 ** 1.4 Cnr Parramatta Rd & Lloyd George Ave 525-$49.99 $3.00 

Tel hone: OE 748 3077 E lines 101-)597.99.,. Kos Thursday ... 8:30am-9pm 
U o $590 Saturday 9am-noon 441"tr4,-* g4 . a, 4 123 York Street Sydney. Ph: 29 2098 1 

All heavy or bulky items (over 20kg) Sundayl0am-2 m * * MAIL ORDERS TO PO BOX 188 CONCORD 2137 anywhere ein Australia.t 
Road Freight 

p (Concord only) 
*4 . t**********fir** ********************************fir* 

s(* ' .O All prices cone.t and goods in stock at time of going to peee Please phone to check content ava0ablity. 
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All savyings are from our catalogue or normal selling price.. **** lR s.***************** 
Peerless PAS100 with, 5` 
For this month only, Bill is offering 
cabinets 

$4/5Y-$1 
these superb Peerless spekers at 
a massive $109.00 saving. This 
1001itre 3 way system is the flag- 
ship of the Peerless range. See 
our catalogue or EA June 1981 for 
full details. CalCE2422,CE2465. 

only $499.00 
SAVE $109.00 
Philips ETI4000 
with cabinets. 
Now you can make a massive saving on 
one of the finest speaker systems in Australia. 
This Ell 4 -way design has been hailed as 
the best hit speaker ever, since its introduction 

x°$689 
SAVE $100 

Philips Wooer 
This month on 

Philips 
can get the low resonance Philips 

AD12200/W8 80W RMS woofer at a 510 saving. Great bass, _ 

great price. Cat. CE2126 $52.50 
CLARION TWEETER 
Incredible low price on these wide response tweeters 
40 watt power handling, 2kHz crossover frequency, 
50mm cone. 8 ohm impedance. Cal CE2000 

from $1 CE2000 only 5150 
S1.00 each for 10 or more 

T CONSTRUCTION 
CE +ri `UAL 

ve lust published what we think is the best kit construction 
guide in exi stance lot the novice kitconstructos. Huge amount 
of info on construction and identification of parts. The manual 
is In all out kits, as well as being available for 50c. Get it nght, 
see the kit s, ciali.tsl} Cat 8E8000 500 . 

2851 Transformer 
Price Stepdowntt 
Popular 12.6V centred tapped tranny. 
150mA rating. G 

0 Save over 30%.reat 
for small projects 

ONLY Q 
Cat ME2851 4s.vo 

COMPONENTS CHART 
Comprehensive listing of electronic 
components with data. Cat. 8E0027 
SALE PRICE $1.80 - SAVE rot 

Id 

; ;IIO 
S 

f_ 

i 

**************************** 
TRANSISTORS ALL 100 

All are brand new, 
prime spec devices. You save 

nearly 30% on our normal low once. 
7E1205 BC547 ZE0224 BC549 ZE0253 BC558 
7E0213 BC548 ZE0245 BC557 ZE0264 BC559 

N 

ELECTRONIC AGENCIES 
OPENS CITY STORE 
TO CELEBRATE WE 

HAVE REDUCED PRICES 
UP TO 

50% 
LEDS 

SAVEUP TO 
Cat- o- DesMpifon - 

ZE1811 
ZE1819 
ZE1821 
711832 
ZE1836 
ZE 1840 
7E1844 
ZE1850 
ZE1854 
ZE1856 

Red 3mm LED 
Green 3mm LED 11, 
Yellow 3mm LED 
Red 5mm LED 
Green Sinai LED 
Yellow Smm LED 
Orange LED 
Red Rectangular LED 
Green Rectangular LED 
Yellow Rectangular LED 

10C 
SALE SAVE 
PECE 
lit 
181 
184 
101 
les 
ROC 

201 
i0e 
loo 
Lot 

Sc 
81 
84 
8/ 
71 

101 
lOt 
10/ 
10/ 
lOt 

8 pin IC socket 180 
High quality 8 pin DIL IC sockets. Normally 254 
each. This month save 40%. 
Cat. PE3178 150. 

Rackznonnt case 
Save on this professional rack case. Black 
anodized. Complete with handles and 
internal panel.Cat HE1477 now á38.00 

each 

SAVE $4.98 ONLY 
$35.00 

SAVE ON WIRE SAVE ON WIRE SAVE ON WIRE 
Fantastic discounts on our most popular wire and cable. 
Look at these prices - all on 100 metre rolls. 

Cat No. and Description Sale Save 
Price 

WE6207 Speaker flex (100m) $8.00 $7.00 
WE6267 300 ohm ribbon (100m) $7.00612.00 
WE6277 75 ohm colour TV coax $15 318 
WE6227 Single shield cable $8.50816.80 

Light duty hookup wire - lU/.UU48. 
Full range of 12 colours for all uses. 
WE6417 Red 
WE6419 Black 
WE6420 Brown 
WE6421 Orange 
WE6422 Yellow 
WE6423 Green 
WE6424Dark Brown 
WE6425 Purple 
WE6426 Blue 
WE6427 Grey 
WE6428 Cream 
WE6429 White 

$2.50 
100m 
SAVE 
$3.50 

The X8 is an ultrominiature 
transmitter that can be 
picked up on any standard 
FM receiver. Fully self 
contained - it even has an 
inbuilt microphone. Overall 
size is just 12x33x9mm. 
Range up to 800 metres, 
operates on a single 
mercury cell. 
Cat. CE0352 8119 

WAS $149* NOW S119* 
SAVE $30 

7A17-7- BOXES_ 
The ever popular low cost housing - -- 
up to a dollar off, sale SAVE HE81 749 UBI $1.95 
HEI750 1182 62.98 61.00 
HE 1751 UB3 61.80 701 
HE17S3 UB5 01.as 804 

WHO ~ETTES 
Top quality video cassettes - $2 off our 
normal price. We will supply either 
Manen Hitachi or TDK 

Cat. 90 Dnncnlptloo PECE 
CE44201:I0U VHS '4 hour$17.98 
CE4422L750 Beta 3 hour617.98 

SAVE 
$2 

AUDIO CASSETTES 
Top quality Hitachi UD C90 cassettes - ideal 
hi-fi cassette tape. And look at this price: 
Cat CE4077 

$36/dozen SAVE $6 
- - 

EA & ETI KITS 
Savings d up to E6 on some of our most popular kits. 
All except PC Birdies are supplied as PC board and 
parts only. PC Birdies Includes case. 
Cat. to Deacriptien Sale SAVE 

Price 
KEIOSOPC Birdies kit 89.98 68.00 
KE1060Steam train whistle kit616.0068.00 
KE1080Fuar box kit (incl case)818.0064.80 
KEII75FM wireless mike kit 08.98 61.58 
KE1700Car alarm kit E11084 09.80 63.00 

44$ 40,, 
sv 

lOW Stereo Amp Chassis 
Build your own stereo and sa ve afortune. Cat FE4100 p618.80 
This great module ha. bass, treble, Save $8.00 balance and volume controls included. .7 9 V 

SIGNAL STRENGTH METER 
Compact panel mount meter for easy, accurate signal strength 
indications. Cat QE6617 61.50 SAVE 51.00 

SAVE $1.00 

ULTRAMINI TRANSMITTER 

SAVE 
$30 
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The junction FET 
its haunts and habits 

The first in a whole family of field effect transistors, the 
junction FET is found in many and varied applications. If 

you're new to electronics or unfamiliar with the device, this 
article should introduce you to the haunts and habits of 

the JFET. 

THE JUNCTION Field Effect Transis- 
tor or JFET is a small electronic device 
much like a transistor in appearance 
which normally has three connections, 
although a fourth connection is attached 
to the metal case of some types for high 
frequency screening. Junction field 
effect transistors are one of the two 
main types of field effect transistor, the 
other type being known as the MOSFET 
(Metal Oxide Semiconductor Field Effect 
Transistor) or as the IGFET (Insulated 
Gate Field Effect Transistor). 

Field effect transistors can be used as 
amplifiers and oscillators as well as for 
other applications for which an ordinary 
or bipolar transistor could be employed, 
but have particular advantages for cer- 
tain applications. Field effect transis- 
tors are also used in the internal 
circuitry of integrated circuits. 

Connections 
As in the case of npn and pnp bipolar 
transistors, junction field effect transis- 
tors can be obtained in two polarities, 
these being known as n -channel and 
p -channel types. A far wider variety of 
n -channel types is manufactured than 
p -channel devices, since they tend to 
have a better performance, but devices 
of both polarities are readily obtainable. 

The electrodes and circuit symbols for 
the two types are shown in Figure 1. The 
current flowing in a channel between 
the drain and the source is controlled by 
a voltage applied to the gate electrode. 
The gate is therefore the input electrode 

GATE 

(a) N -CHANNEL 

DRAIN 

GATE 

SOURCE 

DRAIN 

J 

SOURCE 

(b) P -CHANNEL 

Figure 1. Symbols for n -channel (a) and p -channel 
(b) junction FETs. 

and may be compared with the base of a 
conventional transistor. Similarly the 
drain and source may be compared with 
the collector and the emitter respectively. 

One of the main differences between 
field effect transistors and bipolar 
transistors is that field effect tran- 
sistors are essentially voltage amplifiers 
whereas bipolar transistors are basic- 
ally current amplifiers. Thus the field 
effect transistor behaves more like the 
old thermionic valve in its circuits. 

Field effect transistors tend to be 
more expensive than most of the com- 
mon bipolar types - probably because 
the bipolar types are sold in much larger 
numbers. The economical 2N3819 
n -channel field effect transistor is prob- 
ably the most commonly used type and 
is very suitable for the readers who wish 
to carry out their first experiments with 
field effect transistors. This device is en- 
capsulated in a black plastic or epoxy 
body and has the connections shown in 
Figure 2. The 2N3820 is a similar 
economical p -channel device. 

DRAIN 

GATE 

SOURCE O 

O 

O 

EPDXY 
/ BODY 

BOTTOM VIEW 

Figure 2. Connections for the common 2N3819 
plastic -encapsulated n -channel JFET. 

High input impedance 
One of the main advantages of a field 
effect transistor is that it has a very 
high input resistance and therefore 
takes very little current from the circuit 
which feeds it- typically far less than a 
microamp. This means that it has very 
little effect on the circuit which feeds it, 
even if this circuit has such a high out- 
put impedance that it can deliver only a 
very minute current. 

In order that an n -channel device 
shall operate correctly and have a high 
input impedance at its gate, it must be 
suitably biased with its gate negative 

Brian Dance 

with respect to the other electrodes. 
Similarly the gate of a p -channel device 
has a high impedance when it is posi- 
tively biased. 

APPLICATIONS 
Pierce oscillator 
In the circuit of Figure 3 the field effect 
transistor is employed in a Pierce type 
of oscillator whose frequency is control- 
led by the quartz crystal shown. The 
advantage of using a field effect transis- 
tor in this type of circuit is that the gate 
imposes only a very small load from the 
crystal and therefore the quality factor 
or Q factor of the crystal is not appre- 
ciably affected, so excellent frequency 
stability can be obtained. 

In 

QUARTZ 
XTAL 

10M 

RFC 

+12 V 

OUTPUT 

2N3823/ 
2N3819 

Figure 3. A pierce crystal oscillator (National 

Semiconductor). 

National Semiconductor recommend 
their 2N3823 n -channel device for use 
in this circuit, but the more economical 
2N3819, which is made by the same type 
of process, is also suitable. The supply 
voltage is not at all critical, but the 
radio frequency chokes used in the sup- 
ply lead should have a high impedance 
at the frequency of oscillation. 

An advantage of this circuit is that 
one can change the crystal over quite a 
wide range of frequencies without 
making any other changes to the circuit 
and still obtain a satisfactory perform- 
ance. The exact frequency range over 
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which the circuit will operate depends 
very much on the choke used and to 
some extent on the circuit layout. 

This type of circuit is suitable for use 
in a crystal calibrator for a receiver. If a 
1 MHz crystal is employed, the output 
may be fed to a radio receiver to produce 
a signal at 1 MHz and at each multiple 
of 1 MHz up through the shortwave 
bands to provide calibration points. 

Electronic attenuator 
A junction field effect transistor can be 
used as a variable resistor, the value of 
which is controlled by the voltage 
applied to the gate electrode. As the 
applied bias becomes smaller, the re- 
sistance between the drain and source 
electrodes falls. 

This property is used in the circuit of 
Figure 4 to design an electronic atten- 
uator for audio signals. When the nega- 
tive control voltage applied to the gate 
electrode is relatively large, little drain 
current passes through the device and 
the circuit behaves as if the field effect 
transistor were not present. However, 
as the control voltage falls at the gate 
electrode, the drain draws current from 
the junction of R1 and R2 so that the 
output signal amplitude is attenuated 
progressively. 

Figure 4. An electronic attenuator (Siliconix). 

INPUT 
SIGNAL 

CONTROL 
VOLTAGE + 

R1 R2 

Tone control 
The circuit of Figure 5 is a tone control 
circuit with bass and treble boost and 
cut facilities. In this circuit the 2N3684 
field effect transistor is used to enable 
the circuit to have a very high input 
impedance. It is used as a source fol- 
lower circuit (analagous to an emitter 
follower) which provides a low output 
impedance signal coupled by a lu 
capacitor to the tone control network. 
This network is in the feedback circuit 
of the LM301A operational amplifier 
circuit. The 2N3684 enables a good low - 
noise performance to be obtained. 

Lambda oscillator 
A very simple sinewave oscillator is 
shown in Figure 6; it is essential that 
one n -channel and one p -channel field 
effect transistor are used in this circuit. 
The two source electrodes are connected 

together and the gate of each device is 
connected to the drain electrode of the 
other device. This type of connection 
produces a negative resistance region in 
the current/voltage graph for the circuit 
with a peak in the graph like a Greek 
lambda (A ) - hence the name given to 
this type of circuit. 

It is only necessary to connect the dual 
device circuit in series with a parallel 
tuned circuit, as shown in Figure 6, to 
produce oscillations at the resonant fre- 
quency of the tuned circuit used. It will 
oscillate at any frequency from the low 
audio region up to some tens of MHz, but 
the gate capacities of the devices used 
prevent operation in the regions above 
100 MHz. 

It is interesting to note that two sepa- 
rate parallel tuned circuits may be con- 
nected in series with the lambda circuit 
instead of the single tuned circuit shown 
in Figure 6. If one of these tuned circuits 
resonates at an audio frequency and the 
other at a radio frequency, the output 
will consist of an amplitude modulated 
radio frequency oscillation. This is 
perhaps one of the simplest possible 
modulated signal generators! 

The output voltage from the circuit of 
Figure 6 is equal to twice the steady 

INPUT 

10n 

OUTPUT 

+12 V 

2N3684 

2k2 

Figure 6. Sinewave oscillator using a 'Lambda' 
circuit. 

power supply voltage applied to the 
circuit. Therefore this type of circuit can 
be very useful when one requires an out- 
put oscillation whose amplitude is accu- 
rately related to a steady applied 
voltage. 

Complementary pairs of field effect 
transistors used in lambda circuits have 
other applications apart from simple os- 
cillator uses. 

High impedance buffer stage 
The circuit of Figure 7a shows a buffer 
or isolating'ainplifi.er which has a very 
high input impedance and low input 
capacitance. National Semiconductor 
recommend a 2N4416 field effect .tran- 
sistor for this circuit because it has a low 
input capacitance, but this is further 
reduced by the circuit feedback. The de- 
vice is used as a source follower, so the 
voltage gain is about unity. 

Although a 2N5139 pnp transistor is 
specified for this circuit, the 2N3906 
plastic encapsulated type is much more 
readily available and is fabricated by 
the same process, so it can be used in 
this application. 

BOOS_ BASS, 
10k 1 10k 

33n 33n 

10k 

10k 

3n3 r 3n3 

I 100k 

68k 30p 

BOOST CUT 
TREBLE 

Figure 5. High Input impedance tone control circuit (National Semiconductor). 

8 OUTPUT 
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High impedance amplifier 
The circuit of Figure 7b is very similar to 
that of Figure 7a except that the feedback 
circuit has been modified so that a vol- 

tage gain can be obtained. The circuit 
provides a gain of R2/R1 or 10 with the 
component values shown. Both the 
circuits of Figure 7 and of Figure 8 can 
be operated at high frequencies into the 
tens of MHz region. 

RF amplifiers 
Junction field effect transistors are 
much used in the radio frequency stages 
of HF, VHF and UHF receivers, since 
they offer a noise performance equiva- 
lent to that of bipolar transistors with 
improved crossmodulation and inter - 
modulation performance. Crossmodula- 
tion is the transfer of the modulation of 
one carrier onto the carrier of another 
signal. Intermodulation occurs when 
two or more signals outside the pass - 
band combine in the circuit to form a 
signal within the passband which causes 
interference with the wanted signal. 

The better linearity of field effect 
transistors over bipolar transistors is 
responsible for this improvement. Mul- 
lard have quoted a 12 dB improvement 
in crossmodulation in a narrow -band 
FM receiver and a 20 dB improvement 
in a VHF broadcast receiver as having 
been achieved by the replacement of a 
bipolar mixer circuit with a junction 
field effect transistor circuit. 

Figure 8 shows a high-performance 
amplifier using two JFETs connected in 
'cascode' (series) with automatic gain 
control (AGC) applied to the gate of the 
upper device. The supply is applied to 
the 'cold' or 'ground' end of L2 via a 
feedthrough capacitor. Only the L -C 
values need be changed to operate this 
stage on other frequencies to the limits 
of the JFETs. 

Simple voltmeter 
The high input impedance of a junction 
field effect transistor is used in the 
circuit of Figure 9 to produce a volt- 
meter with an input resistance of over 
10M; in some measurements this high 
input impedance is necessary to prevent 
the current taken by a conventional 
voltmeter from dragging down the vol- 

tage being measured. 
The input voltage being measured is 

divided by R1 and R2 so that a voltage 
of +0.2 V is present at the gate electrode 
when the full scale input voltage is 

applied for the range in question. In 
practice R1 should consist of a fixed re- 
sistor of a value somewhat less than 
that shown in the table, in series with a 
preset potentiometer so that the sen- 

AGC RANGE 59 dB 
POWER GAIN 17 dB 

INPU 

ó 1k 

2N4416 

INPUT 

tOM 

v+ 

2N5139/ 
2N3906 

OUTPUT 

1M 

Figure 7. (a) a unity gain buffer stage with high 
input impedance and (b) similar stage, with gain 
(National Semiconductor). 

OUTPUT 

7N4416 

L1 = 700 nH CENTRE TAP 
L2 = 700 nH TAP V. UP FROM GROUND 

Figure 8. Typical high-performance amplifier stage employing two FETs in 'cascode'. Values given for 

200 MHz. A wide variety of RF FETs may be substituted (National Semiconductor). 

INPUT 
(..) 

R2 
10'át 

R1 

BF,6 
1 

4k7 

v 500 uA (APPROX.) 

2k2 

0A95 

0-50 uA 

+9 V 

680R 

250R 
(ZERO ADJUST) 

120R 

0V 

Figure 9. High input impedance voltmeter. Note that a BFW 10 could substitute for the BFW61 (Mullard). 

Table showing the value of R1 to be used in Figure 

9 for various ranges. 

Meter range R1 

250 mV 40M 

500 mV 6M67 

1V 2M5 

10 V 204k 

50 V 40k 

100V 20k 

250 V 8k 

500 V 4k 

sitivity of the range can be adjusted. If 
desired, Rl may be switched to provide a 

number of ranges. 

No two field effect devices have 
exactly the same characteristics, and 
the 2k2 resistor in series with the meter 
enables the full-scale meter current to 
be adjusted to allow for the characteris- 
tics of the particular device used. The 
diode protects the meter from over- 
loading. 

PhotoFET 
Photosensitive field effect transistors 
(photoFETs) can be made which have a 

window or a lens, so that any light 
falling on this window affects the junc- 
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tion and hence the drain current of the 
device in much the same way that light 
affects a phototransistor. However, 
photoFETs are not very common devices. 

An application of a Teledyne Crystal- 
lonics photoFET as a light -controlled 
variable attenuator is shown in Figure 
10. The drain -to -source resistance of the 

OUTPUT 

Figure 10. Example of a light -controlled attenuator 
(Teledyne Crystallonics). 

photoFET is a function of the intensity 
of the illumination, so as more light 
shines on the device, the output rises. 
The negative voltage to which the re- 
sistor R3 is returned determines the 
range in which the drain -to -source re- 
sistance falls. Like other silicon photo- 
sensitive devices, the photoFET is 
sensitive to the red and near infrared 
regions of the spectrum, such as the 
radiation from an incandescent fila- 
ment bulb. 

HOW DO THEY 
WORK? 
An n -channel field effect transistor con- 
sists of a channel of n -type semiconduc- 
tor material between the drain and the 
source surrounded by p -type material of 
the gate electrode. Almost all of the de- 
vices are made of silicon, but a few spe- 
cial devices are produced in other 
semiconductor materials. As shown in 
Figure 11, the gate normally receives a 

DEPLETION 
REGION \ 

GATE 

DRAIN 

1 
SOURCE 

Figure 11. Control of channel width in an n -channel 
device. 
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Figure 12. Structure of a silicon planar device (Mullard). 

negative bias relative to the source and 
the drain a positive bias. 

As the p -type gate material receives a 
negative bias, the junction formed bet- 
ween this material and the n -type chan- 
nel is reverse biased. In any reverse - 
biased junction, a region which is de- 
pleted of charge carriers (electrons and 
holes) is formed. As this depletion 
region contains very few mobile charges, 
it acts almost as an insulator and has a 
very high resistance. 

The gate is normally much more 
heavily doped than the channel 
material, since this results in the deple- 
tion region spreading fairly deeply into 
the channel and not very far into the 
material of the gate. As the drain is 
normally made positive with respect to 
the source electrode, the voltage bet- 
ween the drain and the negative gate is 
larger than that between the source and 
the gate. The electric field is therefore 
greater on the drain side of the gate 
electrode and this results in the deple- 
tion region becoming deeper on the 
drain side and thus producing a nar- 
rower channel on this side, as shown in 
Figure 11. 

If the voltage applied to the gate be- 
comes more negative, the depletion 
region goes deeper into the n -channel 
material until eventually the channel 
becomes completely cut off on the drain 
side of the gate. Very little drain cur- 
rent can then flow through the device. 
As the gate voltage becomes less nega- 
tive, the channel opens again and be- 
comes wider as the gate voltage 
approaches that of the source; the 
widening of the channel under the con- 
trol of the gate voltage results in the 
channel current from the drain to source 
increasing. 

As the gate -to -channel capacitance 
comprises a reverse -biased pn junction, 
the gate has a very high input resist- 
ance and passes only a very minute cur- 
rent (often in the pA region). However, 
the gate capacitance is appreciable and 
therefore an appreciable alternating 
current may flow to this electrode at 
high frequencies. Even when the gate 
and source potentials become equal, 
there is still a small depletion region 
and the gate input resistance is high. 

ALUMINIUM 
CONTACT 

However, if the gate of an n -channel 
device receives a positive bias of more 
than about 0.65 V, current can flow in 
the gate circuit and this current may 
damage the device. 

Structure 
The design of a modern field effect 
transistor is not implemented in the 
form of Figure 11, which has been used 
for explanatory purposes, but silicon 
planar technology is usually employed 
to produce a structure such as that of the 
Mullard/Philips BFW11 shown in 
Figure 12. This has a surface or planar 
structure which is covered with a pro- 
tective layer of silicon dioxide at all 
points except where electrode connec- 
tions are attached. This oxide layer pre- 
vents impurities from contaminating 
the surface of the material and thus pro- 
ducing unwanted currents. 

The aluminium contacts at the source 
and drain electrodes allow current to 
flow from them into the heavily doped 
small n+ regions, which make good con- 
tact with the n -channel region. In some 
devices a number of n -type channels are 
connected in parallel to enable a larger 
current to flow at the expense of an in- 
creased gate capacitance. 

P -channel types 
P -channel field effect transistors have 
the same type of structure as shown in 
Figures 11 and 12, but the p and n type 
materials are interchanged. The gate is 
made of n -type material and must 
therefore be biased positively, as shown 
in Figure 13. The drain is normally 
biased negatively. 

Figure 13. A p -channel device requires supplies of 
the opposite polarity to those used with n -channel 
devices. 



Limiting voltages 
If the bias applied to the gate is taken 
far beyond that required for normal 
operation, a point will eventually be 
reached at which reverse breakdown 
occurs. Similarly there is a limit to the 
voltage which should be applied be- 
tween the drain and the source elec- 
trodes. However, junction devices can- 
not be damaged by the ordinary 
electrostatic charges which can accu- 
mulate on people and clothing and 
which can damage MOSFET devices. 

Testing JFETs 
It is relatively easy to check that a junc- 
tion field effect transistor is able to func- 
tion correctly. The circuit of Figure 14 
may be used for an n -channel device and 
that of Figure 15 for a p -channel device. 

If the gate is initially connected 
directly to the source (and not as 
shown), it will be found that the meter 
provides a reading of a few mA. This 
current is limited by the 1k resistor in 
the drain circuit to a safe value. 

If the gate electrode is now connected 
to the 10M resistor as shown, the gate to 
channel junction is reverse biased. Thus 
the channel width decreases and with 

GATE 

N -CHANNEL DEVICE 

Figure 14. Testing an n -channel device. 

10M 

1k 

1k 

P -CHANNEL DEVICE 

Figure 15. Testing a p -channel device. 

most devices the drain current will fall 
to zero in the circuits shown. As the gate 
circuit has a very high resistance, the 

voltage can be applied to it through a 
high -value resistor; indeed, it is inter- 
esting to note that the human body can 
be used in place of the 10M resistor 
shown when testing junction field effect 
devices. 

If one wishes to test a device and does 
not know the connections, one can first 
find two connections in which a small 
current will pass in either direction. 
These are the source and drain connec- 
tions. 

A current should pass from the third 
electrode, the gate, only in one direction 
to either of the other two electrodes. If 
conduction takes place when the gate is 
positive, one has an n -channel device, 
whereas if conduction takes place when 
the gate is negative, the device is of the 
p -channel polarity. 

One cannot easily determine which 
electrode is the drain and which is the 
source, but these electrodes are to some 
extent electrically interchangeable. 

USEFUL BOOKS 
Two very useful books, though difficult to obtain, 
are:'FET Databook' from National Semiconductor 
and 'Field Effect Transistors' from Philips. 

Rakon employs state of the art fabrication techniques to 
produce high quality crystals which meet the highest demands 
of modern communications and frequency control technology. 

Supplied in a welded, hermetically sealed package, Rakon 
crystals are capable of operating within such limits as ± 5 parts 
per million over a temperature range of -10 to +60 degrees 
celsius, with low ageing characteristics. 

Where the crystal parameters are unknown, our experienced 
engineering staff is available to advise on selection of the 
correct specification. 

Standard Microprocessor Frequencies 
Rakon also offers a quality range of low costs crystals 

specially designed for microprocessor applications. 

New Zealand manufactured crystals are 
competitively priced and duty-free in Australia. 
nquiries concerning price and delivery should be forwarded to: 

r. RAKON 
INDUSTRIES 

9 George Street, Mt. Eden. 
P.O. Box 9308, Newmarket, Auckland. 
Cables: "RAKON". Telex: 21682. 
Phone (64-9) 605-010, 605-270. 

Civil Aviation Department Approval No. AWB556 
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869 George Street, 
Sydney, NSW. 2000. 
(Near Harris Street) 
Phone 211-0816. 211-0191. 
WE ARE DISTRIBUTORS 
FOR:- "INTERSIL" 
INTEGRATED CIRCUITS 

MARCH 
SPECIALS 
VICTORY MPT-02 T.V. GAME UNIT $78.95 EA 

EXTRA CARTRIDGES TO SUIT $18.95 EA. 

SANSEI 3300A LOGIC PROBE TESTER $35.65 EA. 

TI -302 SOLDERING IRON STAND $5.50 EA. 
ARLEC PS-4053-6-9.12V/1A P/SUPPLY S18.90 EA. 

CA -30 TOP COWL CAR RADIO AERIAL $4.75 EA. 

8 -TRACK CARTRIDGE HEAD CLEANER $0.70 EA. 

"JABEL" 1 POLE -6 POSITION ROTARY SWITCH 50.50 EA. 

"FERGUSON"E5K15 SPEAKER TRANSFORMER $2.00EA. 
"FERGUSON" PF2228 240V PRIM: 30V/20W 

TRANSFORMER $5.00 EA. 

"WAHL" ISO -TIP CORDLESS SOLDERING IRON. $44.10 EA. 

SP -100 OSCILLOSCOPE PROBE KIT 10:1,1:1...... $34.50 EA. 

P.V.C. INSULATION TAPE 20M ROLL $0.50 EA. 

ARLEC PS493 KARPAK 000MA MODEL $6.14 EA. 

B/LEE L734/P/AL COAX TV PLUG 709 $0.70 EA. 

HILLS TENNA-TRAKKA INDOOR TV AERIAL 30011 $9.57 EA. 

"MISOUND"LIN-TRACK RECORD CLEANER $5.00 EA. 

TEXAS 
CALCULATORS 

EX/TAX INC/TAX11 

11-59 $224.00 $255.40 
TI -58C 5135.00 5152.36 
TI-PC100C PRINTER $205.00 $231.50 
TI -55 $5427 $60.96 
11-54 $36.96 $41.58 
TI -50 $36.96 $41.58 
11-40 $32.84 $36.95 
T1-30/11L.C.D $17.20 $19.00 
II -LITTLE PROFESSOR $1720 $19.30 
TI -DATA MAN $23.63 $26.57 
TI-BPIA BATTERY PACK (FOR 58/59)....$728 $8.12 

TI-TP-30250 THERM. PAPER 

13 ROLL PACK) $11.37 $12.68 

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

I-ELECTROCRAFT_ 
INDEED THERE IS A DIFFERENCE 

- 

WHEN YOU BUY AN ANTENNA 
FROM ELECTROCRAFT WE 
ASK YOU THE FOLLOWING 
QUESTIONS: 

1. What suburb do you live in. 
2. What street. 
3. Are you in a hollow or on the 

wrong side of a hill. 
4. Have you any trees or tall 

buildings around your home. - 

5. How many outlets do you 
require. 

6. What channels do you expect to 
receive. 

7. Do you require F.M. 

After asking the above questions 
and checking the Street directory, 
we then select the antenna from 
our stocks from four different 
manufacturers which we consider 
is the right Antenna for your 
locality. 
We can help you in many ways- 
Antennuators-filters, masthead 
& distribution amplifiers (cable all 
types) lots of hardware-masting 
etc: 
Aerials $6.50 to $128.00. 
Now the digital Multimeters by 
Fluke -Model 8022B 6 functions 
.25% basic DC accuracy AC/DC 
voltage AC/DC Current resistance 
diode test. 

We at Electrocraft are 
specialist with 30 years in 
the antenna business. 

FREE VERBAL advice given. 

Phone: (02) 438 4308 
(02) 438 3266 

Hours 
8 am to 5 pm Monday - Friday. 

ELECTROCRAFT 
68 WHITING ST. ARTARMON 2064 

"MEMORY" 

PRICES SLASHED 
2114 RAM Any Quantity 31.25 ea. 

4116 RAM Any Quantity $1.25 ea. 

2716 EPROM Any Quant $3.60 ea 

2732 EPROM Any Quant $6.90 ea 

2532 EPROM Any Quant $6.90 ea 

2764 EPROM Any Quant $14.95 ea 

Full Range 
01 Electronic 
Components 

Prompt Mall 
Order Service 

No Order 
Too Big or 

Plus Sales Tax 171/2%. Too S. all 

WELLER SOLDERING STATIONS 

complete ... $58.50 TAX INC. 

PRICE INCLUDES FREIGHT IN VIC. 

Personal Computer 
`Specials' 

Atari 400 16K complete unit 

SALES $599.00 
'§Alsractrrv 5ate've" .xr 

1,. 

COMMODORE VIC-20-8K - 

INC. 
SALES $399.00 
TAX 

COMMODORE PET 4016 16K Now only 

INC. 
SALES 
TAX $999.00 

COMMODORE PET 4016 

32K Update $189 Inc. Tax 

OHIO SCIENTIFIC SUPER BOARDS 

$389 Inc. Tax 

See us for the VERY BEST on Atari 
AND INTELEVISION COMPUTER 

TV GAMES. 

For packing & post on Semi's Add $1.00. 
Hardware Equip. Add $8.00 

for delivery anywhere in Australia 

JITh PIiFiTS 
1-4 Naomi St., Victoria, 3630 

P.O. Box 377, Shepparton, 3630 
Ph. (058) 21 0240, 21 7155 

22 - March 1982 ETI 



JAYCAR Kl $OUAL1TY RESULTS 

DIGITAL CAPACITANCE 
METER 
Ref: EA March 1982 
This kit once again uses the amazing 
DPM 200 LCD display/driver module 
(see below). Capable of measuring 
capacitance from 1pF to 19.99uF 
it is a must in every workshop or lab. 

Kit includes case. 

' Onl 

$19 

JP 

o.. Ell o 

CAPACITANCE 
METEN 

Digital Thermometer EA2182 
Ref: EA Feb 1982 
Read the temperature in your room (or 
outside) from 0 degrees C to 100 deg- 
rees C in fact to within 0.1 degree C. 
Fantastic resolution on a bright easy - 
to -read display. 

only 
559 

2úeÍ 

D.4.TA1 Ttii+MRYli/a 

ooationd LCD Panel 

Meters 

DPM-200 

ONLY 

case to suit $5.50 

atew Ckg 

m r a *Lei a kW 

The illustration shows the display with 
all segments Ind annunciators actuated, The 
unit Is housed in a neat plastic escutcheon es 

shown -in the illustration on the left. The DPM 
measures 72x36mm overall. Digital height - 

5mm (din be r at-aütances up to 10 
metres)\ 

pets: 

39.50 
tnput`i01 ante: í100m 
Full scale reading ' 199.9m V 

ccu 0.05% of reading +1 igit 
power supply: 5-15VDC 50uA 
SSample ratea3/s 
Auto polarity, autó zero, over -rang 
warning 

Full data sheet supp ied with each w1í7!' 

Learn How to Play the ETI 4600 and 3600 
Written in England by Mike Beecher - 
probably the most experienced ETI 
Synthesiser Player. This book imported 
by us from Maplin UK is an invaluable 
asset to the Keyboard Synthesiser builder 
or player. If you have ever thought of 
building one of these legendary Synthes- 
isers you must buy this book first. 
- Setting up and testing - Controllers 
- Keyboard control - Reverberation 
- Interfacing - How it works - The 
patch panel - Oscillators - Helpful hints 
- plus dozens of patch layouts. 
Over 76 pages (softcover) 300x210mm 
Normally $19.50 This Month S12.50 

Synthesisers 

Mrs Msp1cr.e 1 w 
3 Moptlbo0lrtSrnRalfn 

.. © 
E 

// 

S 12.50 
CUDLIP CRICKET 

Great little chirping cricket that talks back to you when you talk!, 
If you shut up it will toll 
The Jaycar kit comes complete with 8 large colourful resistors as legs. 

Have fun and learn how VOX circuits work. ONLY $12.50 

SPeah2itYáihed 
High Power PA speakers slashed!!!!! 
Well respected Plessy/Foster brand. 
12" 50W rms C300K05 

Normally $69.50 
This month $39.50 

SAVE $30.00 
240W rms C380K50 

Normally $245.00 
This month S 175.00 

SAVE $70.00 
\ Limi ed quantities on both types. 

Digital Storage CRO Adaptor' 
Ref: Feb 1982 E&/' 

Not only can you avoid buying an expe- 
nsive CRO but you can have the features 
of the REALLY expensive ones!!! 
- Can display very slow waveforms 
- One shot triggering - Inbuilt graticle shows on TV screen 
- Crystal locked timebase 

ba -D a 
operation 710 - capable of storage operation 

Staggering value at $110. 

kl74: 
w:f::1'' 

IONISER KIT S'padaL5 
Save a fortune during March on our very 
Popular Ioniser kits. "11 

SHORT FORM Normally $24.50 
SAVE $5.00 NOW ONLY $19.50 C` 

FULL KIT Normally S45.00 
SAVE $5.50 NOW ONLY $39.50 

METRONOWE 
Ref: EA Jan 1982 
Fa tastic kit -with either normal/ 
or accented beat. The Jaycar kit 
comes complete with profession 
nal front panel. 
Save over 50% on commercial 
types by building yourse f. 

.:S- tt, \. s1695 

EPROMPROGRAMMER 

53950 -- 
.. _. 

Ref: EA Jan 3982 
This versatile kit enables you to 

program the popular EPROMS 
WITHOUT a computer!! 

ONLY $39.50 
trlcluF es 24 pin socket. 
Zero itlsertion force socket to 
suit only $12.50 

Jaycar 
SHOP HOURS 

Mon -Fri 9 to 5.30 
Sat 9 to 3 
Sun 10to2 
Thurs night to 8pm 

380 Sussé3ist Sydney 2000 
Ph. 2646688 "Telex 72293 

Mail Orders To: 
Box K.39 Haymarket 2000 

Post and Packing charges 
S5 -S9.99 (S1) 510524.98 ($2) 

525-$49.991531 $50.599.99 (S4) 
$100 up (55.50) 
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General purpose 
150 W MOSFET 
power amp module 
Here's a high power, general purpose power 
amplifier module for guitar and PA applications 
employing rugged, reliable MOSFETs in the output. 
SINCE publishing the ETI-477 
MOSFET amp in the January, February 
and March 1981 issues, we have 
received a continued demand for a 
general-purpose MOSFET power amp 
module suitable for guitar or PA appli- 
cations. The ETI-477 can of course be 
used but is unnecessarily complex for 
this purpose. To fill this demand we 
have developed the ETI-499 module. It 
produces similar power levels to the 
ETI-477 (i.e: around 100 W RMS into an 
8 ohm load or around 150 W into a 4 ohm 
load when used with the Ferguson 
PF4361/1 transformer), but has been 
designed with constructional simplicity 
as the foremost consideration. The 
power supply circuitry is included on 
the pc board so that the only connections 
to the board are from the power trans- 
former, input sockets and output term i - 

SPECIFICATIONS - ETI-499 

Power output 
150 W RMS into 4 ohms 
100 W RMS into 8 ohms 
(at onset of clipping) 

Frequency response 
20 Hz to 20 kHz, +0 -0.5 dB 
10 Hz to 60 kHz, +0 -3 dB 
(measured at 1 W and 100 W levels) 

Input sensitivity 
1 V RMS for full output 

Hum - 98 dB below full output 

Noise 
-114 dB below full output 

Total Harmonic Distortion 
0.006% at 1 kHz 
0.03% at 10 kHz 
(measured at 12 W level) 

Stability 
Unconditional - tested to full output 
driving 3.5 uF short circuit at 10 kHz. 

nals. This greatly simplifies construc- 
tion and installation and ensures that 
all power supply wiring is done with the 
necessary high current handling capa- 
bility. In all transistor amplifiers, but 
especially with MOSFETs, the resist- 
ance between the main filter capacitors 
and the output devices must be kept as 
low as possible if low distortion and sta- 
bility are to be ensured. 

The circuit used in the ETI-499 is a 
development from one published in the 
Hitachi application notes for these 
MOSFETs. The original circuit used 
very high -gain bipolar driver transistors 
developed especially by Hitachi for use 
as MOSFET drivers. Unfortunately 
these devices are at present unavailable 
in Australia. Since these are an 
extremely fast device, replacement by 
more common bipolars limits the open 
loop bandwidth and causes the ampli- 
fier to be unstable. The main departures 
from the Hitachi circuit are therefore to 
ensure a stable design with common 
transistors. 

We used the BF469 and BF470 as dri- 
vers. These are a complementary video 
output pair supplying good slew rate 
and Vesc, figures at a reasonable price. 
The resulting power amp module is fast 
and stable, with distortion figures com- 
pletely adequate even for many high 
fidelity applications. The module is easy 
to, construct and capable of withstand- 
ing continued clipping or full -power 
operation for extended periods when 
provided with a suitable heatsink. 

Why MOSFETs? 
The power MOSFET is a relatively 
recent development and offers several 
distinct advantages over the more com- 
mon bipolar transistor. To understand 
these differences it is helpful to look at 
some of the characteristics of bipolar 
output transistors. 

David Tilbrook 

Geoff Nicholls 
Most power amplifiers employ bipolar 

transistors in a common -collector or 
emitter -follower configuration. The re- 
lationship between the output signal 
voltage and the input signal voltage is a 
function of the load impedance and the 
forward transfer admittance of the 
particular device. Forward transfer ad- 
mittance is commonly given the symbol 
yfs and its non-linear characteristic 
gives rise to distortion in the output 
stage. With bipolar transistors, the 
greatest non -linearity occurs for low in- 
put voltages, typically between 0 V and 
0.6 V. Once outside this voltage range 
the forward transfer admittance is high 
and quite linear. So most of the distor- 
tion generated in a bipolar output stage 
occurs at low signal voltages and is 
called crossover distortion (for a more 
detailed explanation of crossover distor- 
tion refer to the article on the ETI-477 
power amp module published in 
January 1981). 

The most common method used to 
overcome this problem is to make use of 
bias current. A fixed voltage of around 
0.6 V is applied to the bases of the out- 
put transistors so that the applied sig- 
nal voltage does not have to operate the 
transistor over the most non-linear 
region. However, a problem arises with 
this technique because this voltage 
must be controlled extremely accurately. 
Even 0.5 V in excess of the correct vol- 
tage will saturate the output devices, 
probably destroying them. Furthermore, 
as the output devices heat up due to 
normal operation, the bias voltage must 
be decreased to maintain the same 
operating conditions. This is very diffi- 
cult to do accurately enough, so the 
power amp is often running either with 
insufficient bias current or is danger- 
ously close to destruction. 

The problem occurs because the bipo- 
lar transistor has a positive temperature 
coefficient. This means that as the 

24 - March 1982 ETI 



SUUSLI20 purpOzs modal arm 

i.1 

temperature of the device is increased 
the collector -emitter current will 
increase if the base -emitter voltage is 
held constant. The increased current 
causes further heating and a further in- 
crease in current. This condition is 
called thermal runaway and results in 
the destruction of the output device. 

Another problem with conventional 
bipolar output transistors is speed. The 
techniques used in the construction of 
these devices to ensure broad SOAR 
characteristics (SOAR stands for Safe 
Operating ARea) usually conflict with 
those to ensure high speed. Since the 
output transistors must handle the 
largest currents they are usually the 
slowest devices in the amplifier and de- 
termine the maximum signal slope that 
can be handled by the amplifier before 
distortion results. Distortion"generated 
by this mechanism is called slew - 
induced distortion and transient inter - 
modulation distortion. Once unneces- 
sarily high signal slopes have been re- 
moved by a suitable filter at the input of 
the power amp the only solution is to 

HEATSINKING 
The heatsink will need to dissipate around 
100 W when the module is run at full output 
for lengthy periods. A heatsink with a ther- 
mal capacity of around 0.65°C/watt is re- 

commended if free -air cooling is contem- 
plated. A 152 mm length of Philips 65D6CB 
will do nicely (cost - around $30). Alterna- 
tively, the module may be mounted on one 
of the ETI-designed Series 5000 heatsink 
panels. In fact, two modules may be 
mounted on a Series 5000 heatsink panel. 
The panels are available at some suppliers 
or direct from us (see page 49). 

If fan -forced cooling is contemplated, 
then a heatsink rated at 1.2 to 1.5°C/watt 
should be used. A 225 mm length of com- 
monly available extruded 'fan' type heatsink 
will do the job. This type of heatsink is flat on 
one side, the other side having two sets of 
fins fanning out from a central channel. A 

suitable length will set you back about $10. 
A fan will set you back around $20 to $30, 
unless you have one lying around. 

4 

t 

Áq 

increase the slew rate of the output 
devices. 

One of the major advantages of power 
MOSFETs is their extremely high 
speed. When driven correctly the 
MOSFETs used in this project can 
switch a current of around 2 A in 30 
nanoseconds! This is roughly 100 times 
the speed of commonly available bi- 
polars. Another advantage of MOSFETs 
is their very high input impedance. Un- 
like the bipolar transistor, they are a 
voltage -controlled device and require 
only enough drive current to overcome 
their input capacitance. Probably their 
most important advantage over bipolar 
transistors, however, is that they have a 
negative temperature coefficient. Heating 
causes an increase in the resistance of 
the device, so MOSFETs are inherently 
self -protecting. If one part of the device 
attempts to conduct more current it 
heats up more than the surrounding re- 
gion, increasing its resistance, which 
distributes current over the rest of the 
device. Similarly if several devices are 
used ín parallel, the negative tempera- 
ture coefficient will ensure that all de- 
vices share current equally. In guitar 
and PA applications the negative temp- 

erature coefficient of MOSFETs pro- 
vides the amplifier with unprecedented 
reliability, and the high speed helps to 
eliminate the problem of slew -induced 
distortion. 

On the other hand a disadvantage 
with MOSFETs arises from their rela- 
tively low forward transconductance 
when compared to a good bipolar tran- 
sistor. Although the transconductance 
of bipolars is highly non-linear when 
the base emitter voltage is below 0.6 V, 
it increases dramatically once outside 
this region. The MOSFET, although not 
as non-linear for small voltages, never 
achieves the forward transconductance 
of the bipolar transistor. The distortion 
generated by the power MOSFETs is 
therefore higher than that of bipolar 
transistors and must be reduced to 
acceptable limits through the use of 
negative feedback. This is not a real 
problem, however, since the high input 
impedance eliminates at Ieast one stage 
of a conventional bipolar amplifier de- 
sign. This allows a simpler circuit with 
fewer active devices and consequently 
improved stability margins, allowing 
greater levels of overall negative 
feedback before oscillation results. 

Construction 
Construction of the ETI-499 
is relatively simple, since all 
the components mount on the pc board, 
including the output transistors and 
power supply components. The design of 
a good pc board pattern is often as dif- 
ficult as the design of the original 
circuit! This is especially true for power 
amplifiers or any circuit in which both 
large and small currents are involved. 
The problem of large currents occurs be- 
cause of voltage drops across earth re- 
turn paths, destroying the integrity of 
earth reference points for small signal 
currents. To overcome this problem, the 
pc board must be designed to ensure the 

1.r 

I 

1 

C. 

(1-c - 

Compensation capacitors are required for the two 2SK134 output MOSFETs (Q8 and 09) to equalise the 
input capacitances between the n -channel and p -channel output devices. They are mounted under the 
board as shown here. Solder lugs are placed on top of the mounting nuts and held with another nut each. 

C6 and C7 mount from these to the pads shown, while C7 mounts between them. Note the resistors 
mounted under the board also. 
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validity of the earthing arrangement. If 
at all possible, the pc board published 
should be used, as departures from this 
design could seriously affect amplifier 
performance. 

Commence construction by soldering 
all the resistors onto the circuit board 
with the exception of the four OR22 out- 
put resistors. These effectively connect 
all the sources of the MOSFETs together 
and make it difficult to locate faults in 
the mounting of the MOSFETs. Solder 
the 1 W resistors slightly above the 
circuit board since these can become hot 
under certain conditions. The compon- 
ents marked with an asterisk on the 
circuit diagram are mounted on the rear 
of the pc board. They should be mounted 
close to the MOSFETs. Do not solder the 
resistors to the rear of the circuit board 
at this stage. These are best left until 
after the MOSFETs have been mounted. 

Solder the capacitors onto the circuit 
board with the exception of those on the 
rear of the board and the two large 

ALL 4 mm DIA. 
MATERIAL A0 a 12 3 ALUMINIUM ANGLE EXTRUSION 
Ddgng det.ds lot the beatslnk bracket .P 
sembly. All dimensions are In millimetres. 
sufleble aluminium angle etock I. .callable 
from Alcan Handyman stores. 

r 
L 

Resistors all / W,5% unless stated 
R1,R2 100k 
R3,R11 1k 
R4,R5,R18-R21 220R 
R6,R7 3k9 
R8 22k 
R9 68011 
RIO 10k 
R12,R15,R16,R17 1000 
R13 33k 
R14 10k 1 W 
R22 -R25 OR22 W 
R26 407 1 W 
R27 1R1W 
RV 1 1000 preset 
RV2 2500 preset 
Capacitors 
C1,C9 220n greencap 
C2 2n2 greencap 
C3 100u/25 V electrolytic 
C4 33p ceramic 

5 19 33 47 y 

BRACKET DRILLING DETAILS 

87.5 99 y 115.5 127 147 152 

1 

(1)-- 
--41111- T - C) 

95 21 37.5 49 

electrolytics. The 100u capacitor C3 is 
the only other electrolytic, so be careful 
with the orientation of this component. 
The capacitor is marked to indicate 
which of its leads are to be connected to 
a positive or negative voltage. Check 
the correct orientation on the overlay 
diagram. This also applies to the diodes 
and zener diodes used in the circuit, 
which can be mounted next. 

PARTS LIST - ETI-499 

Semiconductors 
01,02,03 BC546 
04,05 BF470 
06,07 BF469 
08,09 2SK134 Hitachi 

MOSFET 
010,011 2SJ49 Hitachi 

MOSFET 
D1 -D4 1N914 
D5 -D8 1N5404 
ZD 1,ZD2 12 V 400 m W 

zener 

CS 6n8 greencap 
C6,C8 330p ceramic 
C7 47n greencap 
C10,C11 100n greencap 
C12,C13 8000u/75 V 

electrolytic 

Miscellaneous 
ETI-499 pc board; plastic bobbin (from P26/16 
potcore or similar); 5 A fuse (speaker fuse, not 

(1) (I) 

8r1 97-'1 110-' 125-1 13711148j13148.5 

7.5 

Both the driver and power transistors 
are mounted on a length of aluminium 
angle extrusion, which is bolted to the 
pc board by bolts through the transistor 
mounting holes. This is shown in the 
accompanying diagrams. The extrusion 
is used to conduct the heat generated by 
the output and driver transistors to the 
heatsink, which will also be bolted to 
the extrusion. If you purchase the mod - 

mounted on pc board); tuse holder; 1 m of 0.8 mm 
enamel -covered copper wire; 155 mm length of 
aluminium extrusion, 40 mm x 12 mm, for use as the 
heatsink bracket; assorted nuts and bolts, hookup 
wire, etc; two solder lugs. 

Price estimate 
We estimate the cost of purchasing all the com- 
ponents for this project will be in the range: 

S75 -S85 
(heatsink & transformer extra) 

Note that this is an estimate only and not a 
recommended price. A variety of factors may 
affect the price of a project, such as - quality of 
components purchased, type of pc board (fibre- 
glass or phenolic base), type of front panel 
supplied (if used), etc - whether bought as 
separate components or made up as a kit. 

0 

(1 
C11 

-- 
100n 

eti 499 

l7s4= " 

220R 220R 

C( 
loon / 

Y 

SOLDER 
LUGS 

220tC6 

0p 
220R 

TRACK SIDE OVERLAY DIAGRAM 

C8 
330p 

b e 

TO -92 

BAND 

b 

DIODES TO -126 
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We in kit form from one of the kit sup- 
pliers who support our projects, this 
bracket should be supplied drilled, 
ready to mount the transistors. If not, 
drill all the necessary holes before pro- 
ceeding further. Make certain the holes 
are free of burrs or shavings that might 
otherwise cut through the transistor in- 
sulating washers. This is best done with 
a couple of twists of an oversize drill (i.e: 
around 13 mm diameter). 

The bolts holding the MOSFETs in 
place also serve to make electrical con- 
nections to the cases of the devices. 

O 
Q6 (17 

BF469 BF469 

IS 1) 
C C 

e l.lbel it lb 
R16-{ 4-1100R 
R17-4 i-. 

100R 

D7 ( 1 n D5 

aansTaEl Tpoos fflooffo ao 
These bolts must be insulated from the 
heatsink bracket, which will be at earth 
potential. This is done with the use of 
short insulating sleeves cut from a 
length of `spaghetti' insulation. Use a 
small quantity of heatsink compound on 
both sides of the transistor insulating 
washers to ensure good thermal contact. 
Insert the sleeves in the holes of the 
heatsink bracket and mount the four 
MOSFETs as shown in the accompany- 
ing diagram. 

The four driver transistors can now be 
mounted. Again, use transistor insulat- 

2SJ49 

\4 x 1N5404 

D8 

-JZ111-- 
D6 

ICENTRE 
35 V 35 V TAP 

R27 1R 
-( 1--+ 

r 
RV2 
250R 

Lo 

1 

Y 
M 

CD Y 
12V co 

1 N914`r°C 
1N914 

D4 
rD3 

-1=e-2D1 V 

ing washers between the metal sides of 
the transistors and the heatsink bracket, 
although insulating sleeves are not 
necessary. 

Once all the transistors have been 
mounted on the heatsink bracket use a 
multimeter to check for any short 
circuits to the heatsink bracket by 
measuring the resistance from the case 
of each MOSFET, and from the centre 
lead of each driver transistor, to the 
bracket. The measurements should 
show open circuit on all transistors. If a 
short does exist the transistor should be 

R22 OR22 

2 212 O r---1 

R5 e Rk 
1 2}-- ̀  100k 

R26 4R7 RV1 100R+ C20r ---{ }---- v R4 -220R I. 

F29 -680R Q3` R11 1 R- 
OOk ~ 

R8 22k 

OUTPUT 

Hr R24 ORy 

R13 33k 

D2 Dí- 
1N914 1N914 

EARTH 

TO LOUDSPEAKER 

i 
FROM POWER TRANSFORMER PF4361/1 

COMPONENT SIDE 

OVERLAY DIAGRAM 

02 01 R2 

+_% 

EARTH 

2S K 134 

INPUT 

NOTE: DO NOT INTERCHANGE 
CONNECTIONS TO TRANSFORMER 
CENTRE TAP AND LOUDSPEAKER EARTH 
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roDo2 199 
removed and remounted, possibly with 
a new insulating washer. Finally, sol- 
der the leads to the transistors. 

Once the MOSFETs and drivers have 
been mounted,- the remainder of the 
components can be mounted on the pc 
board, including the small signal tran- 
sistors and the components on the rear 
of the pc board. Mount the two 8000u 
electrolytic capacitors last; be sure to 
bolt the capacitors down, however, be- 
fore soldering the lugs. Mount the four 
OR22 resistors now, leaving around, 
5 mm between the resistor and the board. 
Ensure that all components mounted on 
the rear of the pc board are mounted 
close to the board with their leads cut as 
short as possible. 

The output inductor, Ll, is formed by 
winding 20 turns of0.8 mm enamel wire 

bolt 

transistor 

insulating 
washer 

bracket 
assembly {//// i1 _ 1 
Pc board 

o ® sleeve 
insulator 

flat 
washer 

_l- lock 
washer 

nuI 

Exploded view of how to mount the output devices 
to the bracket and pc board. 

SOME CAPACITORS AREN'T .. . 

For the R26 -C29 network to provide an 
effective high frequency load to the output 
stage it is imperative that C9 (220n green - 
cap) have low self inductance. From experi- 
ence, we have found Elna type greencaps 
and Philips polycarbonates meet this 
requirement. High frequency instability, if 
not outright oscillation, may result if this 
requirement is not met. 

To a lesser extent, the same applies to 
C7, C10 and C11. Note that C7 ac -couples 
the sources of Q8 and 09 together, so that 
the self inductance of the source ballast 
resistors R22 and R24 is no longer 
important, preventing high frequency insta- 
bility in this section of the output stage 
brought about by the inductance of the 
wirewound ballast resistors. 

around a 14 mm former. The plastic bob- 
bins supplied for use with the P26/16 
potcores are ideal for this purpose. 

Powering up 
Supply fuses have not been included on 
the pc board because the resulting re- 
sistance necessitates the use of a second 
set of electrolytic capacitors close to the 
output devices. To protect the loud- 
speakers in the case of failure of the 
power amp a fuse should be used in 
series with the loudspeaker cable. We 
will shortly be publishing a loudspeaker 
protector, with the emphasis on PA 
applications, for use with the ETI-499. 
In the meantime, however, use a fuse as 
specified in the parts list. 

Before powering up check all stages of 
construction, including the orientation 
of all polarised components. Check that 
no shorts exist between the cases of the 
output devices and the heatsink bracket. 
Mount the heatsink bracket to a suit- 
able heatsink, again using heatsink 
compound to ensure good thermal con- 
tact. Do not connect a loudspeaker at 
this time. Adjust RV1 to centre and RV2 
fully counterclockwise, as viewed from 
the positive rail side of the pc board. If 
all is in order, connect the module to the 
power transformer and switch on. Using 
a multimeter on the 1 V range, adjust 
RV2 so that the voltage between the 
ends of RV2 reads 0.8 V. Now adjust 
RV1 so that the voltage between the 
output terminal and ground is as close 
to zero as possible. Ideally, a digital 
multimeter should be used for this mea- 
surement since most analogue meters 
do not have the necessary resolution. 
Adjust RV1 to achieve a dc voltage on 
the output of less than 10 mV, if pos- 
sible. If your multimeter does not allow 
measurement of voltages this small, 
leave RV1 set at the centre position. 
When both of these adjustments have 
been made, the module is ready for 
operation. 

Performance 
We have tested the prototype into both 
inductive and capacitive loads and at all 
times it performed impeccably. The 
sound is clean and smooth with no sign 
of the harshness sometimes experienced 
with transistor power amps. The high 
speed of MOSFETs helps to ensure free- 
dom from slew -induced distortions and 
the amp clips cleanly with no sign of 
instability. 

In coming months we will present 
articles on the loudspeaker protector 
board and a preamplifier to form a com- 
plete PA or guitar amplifier. 

.- HOW IT WORKS - ETI-499 
The circuit is a development from one 
published in Hitachi's application notes for 
these MOSFETs. The original circuit uses 
driver transistors designed by Hitachi for use 
as MOSFET drivers. Unfortunately these de- 
vices are not available in Australia at the pre- 
sent time, so most of the differences are to 
ensure stability and low distortion with a more 
readily available driver. We have used the 
BF469, BF470 complementary video output 
pair as used in the 477 module. These transis- 
tors provide the necessary speed so as not to 
degrade the performance of the output tran- 
sistors. 

One of the most difficult stages in the de- 
velopment of an amplifier module of this type 
is the pc board design. Separation of the large 
currents flowing to the electrolytic capacitors 
from signal earth is absolutely imperative if 
low distortion is to be obtained. An earlier pc 
board using exactly the same circuit gave dis- 
tortion figures as high as 1% when driven into 
8 ohms at around 10 W RMS! The problem was 
simply interaction between charging currents 
to the electrolytic capacitors and the earth re- 
ference to the input differential pair. For best 
performance use the pc board design pub- 
lished with this article and pay special atten- 
tion to all earth and supply connections. In 
particular ensure that the connections to the 

INPUT 

EARTH 
o - 

R6 
3k9 

01 
Cl BC546 
220n R3 1k 

28 - March 1982 ETI 



rpoa amoaa am 
centre point of the transformer and the loud- 
speaker earth are soldered into the correct 
positions on the pc board. Although these two 
points are immediately adjacent on the pc 
board they are not equivalent electrically due 
to the slight resistance of the board. If these 
wires are connected the wrong way around the 
distortion will be increased possibly by as 
much as 20-30 dB! 

Transistors Q1 and 02 form an input dif- 
ferential pair. Their function is to compare the 
output signal with the input signal and drive 
the voltage amplifier transistors in the driver 
stage with the necessary correction signal, 
sometimes called the error voltage or error 
signal. The base of 01 is held at ground poten- 
tial by resistor R2. Capacitor Cl In conjunction 
with R2, R3 and C2 forms an input filter, which 
defines the upper and lower 3 dB points of the 
amplifier. This filter therefore restricts the 
maximum possible signal slope capable of be- 
ing driven to the input of the differential pair. 
This is an essential function since it eliminates 
slew -induced distortions such as TIM, pro- 
vided that the rest of the power amp has a slew 
rate in excess of this limit. For a more detailed 
description of slew -induced distortions and 
their remedies see the articles on the 477 
MOSFET module published in January, 
February and March 1981. 

The gain of the differential pair is around 17, 
so most of the open loop gain is done by the 
driver transistors 04 and 05, and their 
associated current mirror formed by 06 and 
07. The series RC network C4, R12 ensures 
stability of the amplifier by decreasing the gain 
of the driver stage at very high frequencies, 
while keeping the phase shift produced within 
90° 

As stated above, transistors 06 and 07 form 
a current mirror. The purpose of these devices 
is to ensure the current through the two driver 
transistors remains identical. At the same time 
the very high impedance represented by Q7 on 
the collector of 05 ensures high open loop 
gain, and consequently low distortion through 
the relatively large amount of negative feed- 
back available. RV2 varies the voltage between 
the gates of the output MOSFETs and there- 
fore the amount of bias current through the 
output transistors. If the voltage across this 
preset is set to around 0.8 V the bias current 
will be approximately 80 mA, which is about 
right. If the bias current is decreased com- 
pletely by turning RV2 fully away from the 
MOSFET end of the board, the MOSFFTs will 
remain off until a signal is fed to the input. This 
is pure class B operation and results in the 
coolest operation of the power amplifier. The 
disadvantage, however, is that a slight in- 

crease to distortion, called crossover distor- 
tion, will result. In PA or guitar applications 
this is not a problem, so the amplifier can be 
used in this mode without hesitation. 

The diodes D3, D4 and the zener diodes ZD1 
and ZD2 ensure that the voltage between the 
gates of the FETs and their sources never ex- 
ceeds 12.6 V, the most common cause of 
MOSFET failure. 

Capacitors C6 and C8 equalise the capaci- 
tive input characteristics of the MOSFETs and 
make it considerably easier to correctly 
stabilise the output stage. Capacitor C7 brings 
the sources of the two 2SK134 MOSFETs to 
the same potential at high frequencies, and 
overcomes possible problems that might 
otherwise be caused by inductance in the 
source resistors R22 and R24. 

The four resistors R22 -R25 help to match the 
differences between the characteristics of the. 
different output devices. 

The passive filter network formed by R26, 09 
ensures that the module always has a load at 
high frequencies. If the amplifier is tested with 
large high frequency sinewaves this resistor 
will become extremely hot, but this does not 
indicate a fault condition. The Inductor L1 and 
the resistor R27 help to ensure total stability 
into capacitive loads, such as when driving 
extremely long loudspeaker leads. 

R7 
3k9 

02 
BC546 

R5 
220R 

RV1 
100R 

03 
BC546 

R9 
680R 

R13 33k 

1N914 

04 05 
BF470 BF470 

8F469 

06 
BF469 

R16 
100R 

135-08 = 1 N5404 

'MOUNTED ON REAR OF PC BOARD 

2SK134 

R19' 
ZD1 220R 

C8 
330p 

330p 47n 

03 R22 
1N914 0R22/5W 

D4 
1N914 R23 

0R22/5W 

0R22/5W 

R20 220R - 

MM 
R21 220R ' 

35 V 
O 

TO POWER 
TRANSFORMER o 
FERGUSON CT 
PF4361/1 

to 35 V 

C70 I + C72 
8000u/7S V 100n 

T 

2SK134 

R24 L1 
0R22/5W SEE TEXT 

R26 
4R7/1 W 

l-1 

D7 D8 

(+) 

SPEAKER 
FUSE 
(NOT ON 
PC BOARD) 

OUT PUT 

EARTH 
O 
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INCREDIBLE BARGAIN 
FAIRCHILD LED DISPLAY 

FND 500.51N 
WERE 

950 ea. 

85C Loup 

LIGHT DEPENDENT RESISTOR 
Dark 200K Light 330 OHMS 

It 600 
t0u55C p 

TRF RADIO I.C. ZN414 
Equiv. to 10 
Transistor Radio 
with Just 7 Exter- 
nal components 
(Inc. Battery- 1.5V 
3MA) Freg. Range 
150 KHZ-3MHZ 
DIRECT HIGH Z 
EARPHONE 
0/P DRIVE 
LESS THAN '/z PRICE 

Write for free 

circuit diagram 

SWITCHES 
DIRECT IMPORT PRICES 

D E 

F 

CC A Mains Push 
Nutton 250V 3A 
MOM Action 

á 140 

V 

10 up 
$120 

$.Ditto Push on - Push Off $150 10 up 5130 

Mercury Tilt SW 
120V 1 AMP 

D MIN toggle 
250V 3A SPDT $, DD 10 up 95c 
E MIN toggle 250V 
3A DPDT 
10 up sled $140 
F MIN toggle 250V 
3A DPDT 

o 
entre Off $, 95 10 up 1 

9 Zs 

Huge Savings COMPUTOR SELECTED 

COMPONENT PACKS We have inclu- 

ded values across the range. included and 

most importantly - in the proportion to 

general useage i.e. more of the popular 

values and less of the less frequently used 

items. All factory fresh brand new 

components in popular values no weird 

rubbish. 

Hostile pack 125w11 OHM 10 m OHM 
approx 300 resistors in total 

Ceramic capacitor pack I HE -.I UF 

appro, 50 caps in letal 

' Green cap capacitor pack .00110.27 OF 

apps 50 caps in total 

Electrolytic: n(5 MNT 2.2 UF- IOOO OF 

approx 50 caps in total 

$5.00 PACK 
PER 

AM/AIR BAND RADIO 
Listen to Jumbo 
Jet Pilots AM BAND + 
MHZ108-174 

GREAT $2450 
VALUE 

DUAL CONE 8 INCH LOUDSPEAKER 
It might surprise you to know that we have 
been one of the largest importers of 8 inch 
dual cone speakers for some years. We 
bring them in a container load at a time! 
Naturally we can better any other price in 
Australia - just try us for bulk orders. 

$7.50 
S14.00 pair. 

ALTRONIC C2000 DUAL CONE 
45HZ - 15KHZ Power rating 5W 
nominal, 10W max. impedance 8 OHM 
quality Japan manufacture, great for 
extension speakers. PA's back ground 
music, car. caravan boat etc. 

PUSH BUTTON SWITCHES 
Ideal PCB mount - 
Momentery 2 pole 
Push -on Positive 
"click action" Geat 
for alarm equip. 
intercoms, custom 
keyboards etc. 

985 
10 Packs or more 

PACK OF 4 

Fits in minutes 
to any telecom style phone 

2851 TRANSFORMER 
DIRECT IMPORT 

$250 
10 up $225 

VARIABLE/REGULATED POWER 
SUPPLY KIT 0-32V 1 AMP *uses 
LM317K IC 'lull voltage and current 
metering, 'overload and short circuit 
protected 'easy to build, full instructions 
and every last nut and bolt supplied 
'circuit designed by Electronics Australia. 

_41 lirew6 
Our low price $39.95. 

PRO GRADE TINNED 
HOOK UP WIRE 

13/.12MM 100M 
rolls -8 colours, 
Black/Red/Brown 
/Yellow/Green/ 

' Blue/White/ 
Orange. 

$495 
per roll 

or 8 rolls for 
$35500 

EA AND ETI KITS SA 
DIGITAL 
CAPACITENCE 
METER EA 80 
Measures 1PF- 
99.99 MFD 

15995- 

54000 

Hobby Pack 
COIL WINDING WIRE 
Enamelled copper $2 for pk 
+a0 NM soJpa-k 

aMMMjajij { 25g Packs 100G Packs 
, ¡IMMf° i` S ea 10 packs or more eoao, II 

ean be mixed) eou uiiIaI 

VELOSTAT SHEETS 150mm x 
225mm Alfoil is out. out. out. There must 
be 1000's of SSS worth of CMOS IC's LSI's 
etc ruined every day thru mishandling S 
and poor storage. This handy 3m product 
is the answer - you can store literally 
100's of IC's on just one sheet. 

4' $3.50e: 

WESTON 2.5 WATT 
MARINE HANDHELD 

CHANNEL 27.880 
fitted Includes 
carry case - get 
one for the boat 
today 

$5995 

VE 40% 
LED AND 
LADDERS EA 80 
Great fun for the 
Kids 
MUSICOLOUR 
IV EA 81 Light 
Chaser and 4 
Chan. Musicolour 

x1200 

89orr 

$7950 
DIGITAL 15995 
ENGINE 
ANALYSER EA 80 $4500 
METAL 
DETECTOR ETI -129° 
561 Includes coil $2200 (less former) 

HORN SPEAKER 5 watt 8 OHM. 
Attractive "Off White" PVC. Fully weather 
proof, aluminium voice coil, construction 
for high reliability and crystal, clear 
sound. Bargain of 82' - 

CaL 

02010 

$7.50 
S6.50 10 UP 

DICTATION 
RECORDER 
Every business- 
man should have 
one Pocket size 
with quality 
Japanese 

$39mechanism95/1 

Mleeocasselles $3.50 

2-'/4 IN. SPEAKER 8 OHM quality 

ferrite magnet. Ideal replacement spk. or 

for hobby projects 

5,20.,". 
10 UP S1.00 

POTS All with '/. In shafts Linear 
500/1K/10K/20K/50K/100K/500K/ 
1M/2M Logarithmic 1K/5K/10K/20K/ 

50K/100K/500K/1 M/2M 5,,All one price 

--85c ea. 
70C 10 UP. 

ELECTRET MIC INSERT 
includes full circuit 
and applications sheet 

$1.50 10 UP $1.25 

Save nearly 40e/o 

ID 

ta. 

o 
Z 

VI 

INCREDIBLE AM/FM ;FERws _,s IN CONE 

ttsfrnaa. "" CAR STEREO OFFER! ' SePW'KERS Z 
_. Comolete with 

//o 
Inbuilt Power Amp 7 Watts RMS Cl) 6995 eludes speakers Per Channel. 

ALTRONICS eee, ALTRONICS eMe ALTRONICS o.e ALTRONICS.... 

grills. 
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AUSTRALIA 
WIDE 

W 

despatch 
via 

i 

PRICES/QUALM 

S4 DELIVERY AU received and desp 

ht? and withour quality control. Your 
order day. next day. 

PRICES/QUALITI 
OK the prices are about the 

N PHONE ORDER 

lacment or relund for goods 
Jelserviee 

lot delivery 

best in 

original inal condilionl 
wts n l4 days RANKCARD HOLDERS CA T HONE OR ERgYit 

we guarantee 
lull rep 

arts and labour UP TO RPM IDIRLE DOESN s, 

returned to us tin pf 1q 
our 1° P S INGR M limit 3 3kq 

art Irom SOUND just try o51 
Welg numbers 

of purchase 
apart months. Then alllhalSéftvices 

cynics 1 deliver to P.O. box 

wart 
u t about ourlthree 

brilliant debvery 

Y AUSTRALIAWId 
dQ5patch via IAustralta 

post would 
have aIll4 

AUSTRA' tell V 
yl¢ pr°eels Jetservrce 

cannot 

S2 DELIVER yry HEAVY 
SERVICE - 

your order the day Wei00 51000HEA 
smustlraveltl 
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rox.ldaV Dods yyeight uAV110EAl1ordersooadDess.OehverY 
Australia Post. Allow ap°Du 

fecelve 9 days average 

post order to when Y heavy servlce.thalis 

Iimited10k1Js WHAT COSTS á 4.00 AND TRAVELS 
AT AROUND 130 MILES PER 

HOUR? Our Jet delivery service thats 

whatl David Nichols of Wybalena Grove. 

Cook Act rang us the other day to exclaim 

that his order phoned thru the previous 
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Dave strewth) 

ROTARY SWITCHES 
All with'/. in shafts 

S3002 6 .POL 2POS 

S3003 4 POL 3POS 

S3004 3 POL 4POS 

S3005 2 POL 5POS 

S3006 2 POL EPOS 

S3012 1 POL I2POS 

51.40 ea 
10 UP SI.20 

s 
MINI RELAY 

/ 

I. 

I 

Q CAT.NO 

HEAVY DUTY RELAY AND SOCKET 
IDEAL FOR SWITCH 240V 12V coil 
DPDT contacts rated 
240V AC 10 AMP 

includes socket 

new $750 
low price 

PRICE BREAK THROUGH 
ON 

CRADLE RELAY SOCKETS 

S4058 FOR DPDT RELAY 

54059 FOR 4PDT RELAY 

51.00 2P 90 

COIL COIL CONTACT MAX SW MAX SW 

VOLTS. RESIST. SET CURRENT CAPACITY 

S4060 12 400 SPOT lA 100VA 

S4061 12 300 DPOT lA IOOVA 

S4066 12 400 SPOT 3A 350V 

FLASHING LED 
5mm red led with 
inbuilt micro circuit 

were S1.50 

now 49c. 

PRICE PRICE 

1-24 25 UP 
51.50 51.25 
2.00 1.60 
2.00 1.60 

RELAYS FROM THE IMPORTER 
Cradle relays. pinout compatable with itt and siemens. High sensitivity, high reliability 
Gold flashed contacts. 'Operate time 15ms max 'Release time 10ms max 'Insulation 
resistance 100 M OHM at 500 V DC 'Dielectric strength 1000 V AC (1 mini 

S4067 
S4068 

CAT.NO COIL 

VOLTS. 

12V 

24V 

12V 

24V 

S4067 
S4068 
S4070 
S4071 

r 

SAVE 30% 

COIL CONTACT MAX SW MAX SW 

RESIST. SET CURRENT CAPACITY 

325 DPOT 2A 120VA 

1600 OPOT 2A I20VA 
185 4PDT lA 60VA 

700 4PDT lA 60VA 

x s4o7o 
y`54071 

PRICE 

1.24 

54.50 
4.50 
4.95 
4.95 

PRICE 

25 UP 

53.90 
3.90 
4.50 
4.50 

SCHOOLS. UNIVERSITIES. GOVERNMENT DEPARTMENTS Your orders are very 

welcome - simply post or phone your order and nominate delivery service required. 

PERSONAL SHOPPERS Hey these great bargains are for you two) Come see us soon - 

ask us for a free S2 voucher, limit one per customer and valid for use with any purchase 

S20.00 or more January/February only. 

Rush in your order NOW, we will rush it back 

BF115 75c 
MPFI02 55c 
HF/VHFFET 
MPF104 50C 

ISAiNKI.AKIJ JC 1 JCK V II,C-UCLI V CK 11 - 

AT LAST THE FABULOUS ETI 5000 STEREO PRE AMP 

(Brilliantly designed by Australia's top audio engineer David Tilbrookj 

F.;:-.4*.. -, - _ ._ .... 
9 

cr ̂ - - :. 

EXCLUSIVE metal film 1% resistors supplied throughout 
EXCLUSIVE lorin low noise high reliaity switches supplied. 
Kit includes absolutely all components and full instructions 
and includes superb instrument rack cabinet. 
COMPLETE KIT ONLY S245.00 - SEE ETI oCT 81 

CREDIT CARD CALCULATOR 
Extra thin. quality altronics import. Ideal 
for student. business man and overseas 
traveller for those currency conversions 
etc - and at our price who needs "Duty 
Free?" Slips neatly Into the wallet. 

VOESA LCD CALCULATOR LC -5 
USES 2 STANDARD PENLIGHT 

BATTERIES High visibility display '2 
years operation Plus on two 25c batteries 
Altronics Direct Import NOTE - Delinetly 

the most easy to use calculator I have ever 
had - Jack O'Donnell M.O. Altronics 

NEONS 
220-260V 90C 
9mm Panel Mounting 
S4015 Red 10 UP 75c 

S4016 Green 

//1Calél 

S9 95 

9 250 
Exc. Batteries 

9 50 DALO PENS 

Great PC art -work aid. 

HARD TO GET SEMIS AT BARGAIN PRICES 

2N6027 PUT 65c MPF105 50c 
LM380 5160 
CA3140 5125 

8E469 $100 

PRICE CRASH ON 

AA NICADS 

Quality 
Matsushita 
manufacture 
1.2v 500mah 

sJ.l- 
ETI 5000 MOSFET AMP 

MOSFET BARGAINS 
'Audio Power module kit S59.95 11 

channel) 'Power transformer 537.50 with 
copper flux strap 'Electro's8000 MF/75V 
59.50 'Model semi's hitachl 2SK134 
2SJ49 S6.00 ea. 

.P 

'COMPLETE AMP KIT S289.00 
Includes superb finish front panel/heat- 
sink and every last nut and bold, even 

solder) FULL INSTRUCTIONS INC. 

BF470 5100 
VN88AF VMOS 5395 
MEL12 PHOTO 

DARLINGTON 95C 
LAM3915 LEO 

BAR/OOT ORVR 535° 

UAA 170 S3.843 
2N3055 85c 
BUXBO 7.95 
BU208 4.20 
LM317K 2.95 
LM309K 3.50 
TA7205 2.95 
MPF105 50c 
LM339 1.75 

INFRA RED LED 

SAVE 60% 
Philips COY89A 

1-24 25-99 100 up 

75C 65C 55c 
I z 
I 

W 
> 
W 

+ W 'V 
>.' 
CC 

105 Stirling St. PERTH 

- 
Q 
V° 

ALTRONICS 
All MAIL ORDERS: Z 

(09)328 09)3281599 BOX St PERTH 
m 

NEW OP AMPS 
Used in the 

5000 series 
preamp 

NE5534N s, s1 15 

NE5534AN $ 1 95 51 85 

PC STAKES (PINS) 
SAVE 33% 
Pack 100 lave) 

?!"-'$395 

Bitsav RESIN 

CORE SOLDER 
S1.00 OFF 200g 
reel Lab grade 
1 mm diam BARGAIN 

for instant service 

10 UP 

$350 

BANKCARD JETSERVICE-DELIVERY NEXT DAY BANKCARD JETSERVICÉ- 
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Bridging adaptor converts 
Series 5000 Power Amp 
into 300 W mono amplifier 
Here's how to operate the two ETI-477 MOSFET power 
amplifier modules in the Series 5000 amp in bridge con- 
figuration with the addition of a simple, inexpensive module. 

THE AMOUNT of power an amplifier 
can deliver into a certain load is 
determined by the simple equation: 

P = V2/R 

where V is the supply voltage and R is 
the resistance of the load. To achieve 
more power we must either decrease the 
resistance of the load or increase the 
supply voltage. Either of these will 
cause an increase in the amount of cur- 
rent to flow, and this must be catered for 
in the design. Unfortunately, power 
transistors are limited by the maximum 
voltage they can withstand so the sup- 
ply voltage cannot be increased indefi- 
nitely. An amplifier with a supply vól- 
tage around 50 V is probably capable of 
supplying around 40 V peak to the load, 
the remaining 10 V being dropped by 
the output transistors, driver transistors 
and the power supply. This corresponds 
to a power level of around 100 W RMS 
into an 8 ohm load. In order to increase 
this the load could be decreased to 4 
ohms, for example. The simple equation 
above predicts a power level twice that 

Power output 
300 W RMS into 8 ohms 
(at onset of clipping) 

Frequency response 
8 Hz to 20 kHz, +0 -0.5 dB 
(determined by passive filters) 

Input sensitivity 
,1 V RMS for 100 W output 

of the 8 ohm case. In practice this ideal 
is never met since the increased current 
causes increased voltage drops. In the 
case of a MOSFET output stage such as 
the ETI-477, the relatively high on re- 
sistance will cause quite a high voltage 
drop, decreasing the maximum output 
power to around 150 W fora 4 ohm load. 

In order to increase the power of audio 
amplifiers it would seem we must in- 
crease the supply voltage and design the 
amplifier so that it is capable of with- 
standing higher signal currents. A 
closer inspection of Figure 1, however, 

NORMAL SINGLE -ENDED POWER AMP 

INPUT 
ROHM 
LOAD 

VERY SMALL SIGNAL 
CURRENT ONLY 

Figure 1. Single -ended power amp showing how 
current flows in the power supply and the load. 

SPECIFICATIONS OF BRIDGED SERIES 5000 AMPLIFIER 

Hum and Noise 
-100 dB below full output, 
or better 

Total Harmonic Distortion 
less than 0.003% 

Stability 
Unconditionally stable. 

Geoff Nicholls 
David Tilbrook 

reveals another alternative. The con- 
ventional power amplifier consists of 
the amplifier itself and a power supply, 
as shown in the diagram. The power 
supply is represented by the pair of 
capacitors. These correspond to the main 
storage capacitors in the power amp. 
The rest of the power supply has been 
omitted since its purpose is simply to 
maintain the necessary dc voltage dif- 
ferential between the ends of the capa- 
citors. In a class B output stage only one 
of the output capacitors is supplying 
energy to the load at any given time. 
The arrows ín the diagram indicate the 
direction of the current flow when the 
power amp is delivering a positive -going 
output signal. As can be seen, the large 
signal current flows from the positive 
supply capacitor to the power amplifier, 
through the load and via an earth 
return path to the electrolytic capaci- 
tors. Every wire in this current path has 
resistance, so voltage drops occur at all 
points in the circuit. These voltage 
drops can be extremely significant in 
the performance of the power amplifier. 
The distortion figure for the ETI-477 
module, usually around 0.001%, can be 
degraded to worse than 0.3% if the re- 
sistance in the power supply leads 
exceeds a small fraction of an ohm. If 
extremely low distortion figures are re- 
quired the entire heavy current path 
and earth leads should be wired with 
one of the very low resistance speaker 
cables available. 

We have seen above that at any given 
time in a class B power amp only one of 
the capacitors is supplying power to the 
load. So the load has access to only one of 
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the supply rails. If both supply rails 
could be used at the same time the vol- 
tage available to the load would be 
doubled without having to redesign the 
amplifier, so long as the resulting cur- 
rent were within its capabilities. This is 
the purpose of the bridge configuration 
with power amps, sometimes referred to 
as 'bridging'. The principle is shown in 
Figure 2. Two identical power ampli- 
fiers have been used here, the output of 
each going to opposite ends of the load. 
The input signal is fed to the input of the 
first amp in exactly the same way as in 
the more conventional approach. The 
arrows indicate the direction of current 
flow for a positive -going signal voltage. 
At the same time, the input signal is fed 
to the second power amp via a unity 
gain phase inverter. A positive -going 
input signal voltage becomes a nega- 
tive -going signal at the input of the sec- 
ond amp. While the output of the first 
power amp is swinging positive the out- 
put of the second amp is swinging nega- 
tive, so the load experiences double the 
supply voltage (neglecting fora moment 
the increased voltage drop due to 
increased signal current). 

In the 4 ohm case discussed earlier 
the signal current is doubled, while the 
supply voltage remains much the same; 
the maximum power is therefore 
doubled. In the bridge case, however, 
the maximum signal voltage is doubled, 
increasing the current. Since power is 
given by the product of voltage and cur- 
rent the power increases by a factor of 
four. In a real amplifier, of course, this 
power is never achieved. Once again the 
voltage drops across the output transis- 
tors, etc, will decrease the power con- 
siderably, and this is especially true 
when using MOSFET output devices. 
To make a closer estimate of the power 
that can be expected of an amplifier 
when connected in bridge, determine the 
power delivered into a load of half that 
used in the bridge and double this value. 
If the bridge is to be used with an 8 ohm 
load, for example, determine the power 
delivered by one amplifier into a 4 ohm 
load and double this figure. In the case 
of the ETI-477 module the power into 4 
ohms is around 150 W RMS, so the power 
achieved by two 477s in bridge should 
be around 300 W RMS. Measurements 
carried out with the bridging adaptor 
gave power figures between 280 and 300 
W RMS, in good agreement with the 
estimate. 

There are also limitations, however, 
which must be considered for successful 
operation of a bridge amplifier. Firstly, 

hr0dg0ng. 210f2M00 T 

since each amp is effectively driving a 
load half that of the real load, the load 
resistance connected to a bridge amp- 
lifier must be twice the minimum load 
specified for individual power amps. 
Since the minimum load recommended 
for the ETI-477 module is 4 ohms the 
minimum load used in bridge should be 
8 ohms. 

Another problem associated with 
bridging is that both power amps used 
should share the same power supply to 
ensure the integrity of the earthing 
system. If this condition is not met, the 
distortion figure and stability margin of 
the amp will almost certainly be 
degraded. In Figure 2, two independent 
power amplifiers are connected in 
bridge. This is done by joining their 
earth reference points together and 
driving the loudspeaker with out -of - 
phase signal voltages. Current resulting 

INPUT o -- 
o 

from a positive -going signal voltage 
flows from the positive supply through 
the first power amp and through the 
loudspeaker to the second power amp, 
and then to the negative supply rail of 
the second power amp. The circuit is 
completed by the connection between 
the two earth points. The problem is 
that, since this connection has a finite 
resistance, a voltage drop will occur 
across it, varying with the signal vol- 
tage and modulating the earth current 
for the second power amp. The solution 
is to operate both power amps from a 
single power supply. Figure 3 shows a 
pair of amps connected in bridge and 
using a common supply. Once again, the 
arrows show the direction of current re- 
sulting from a positive -going signal vol- 
tage. Notice that in this case the connec- 
tion between earth reference points has 
been eliminated and both power amps 

BRIDGE DUAL SUPPLY 

8 OHM LOAD 

T 

BRIDGING ADAPTOR 

T 

x-1 

LARGE CURRENTS FLOW WHEN THIS EARTH IS LOW AND PRODUCE 
A VOLTAGE DROP ACROSS IT. SO THE EARTH REFERENCE IS LIFTED 
BY THIS AND DISTORTION RESULTS. 

Figure 2. Two separate power amplifiers in 'bridge' configuration showing how the individual power 
supply currents and the load current flows. 

BRIDGE SINGLE SUPPLY 

INPUT o 

o 

POWER AMP 1 

8 OHM LOAD 
POWER AMP 2 

BRIDGING ADAPTOR 

+ INPUT 

X-1 

Figure 3. Bridged power amplifier and single supply showing load and supply current flow. 
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INPUT 

TO SPARE 
15-0-15 Vac 

ON 
TRANSFORMER 

C1 
220n 

R1 R2 
100k 100k 

R3 1k 

C3 
10p 

C2 . 
tn 

R4 1k 

IC1 

D2 

R8 270R 

D4 
IC7 

1000u/25 V 

C8 
1000u/25 V + 

have access to the same single reference 
point. This is one of the reasons the 
Series 5000 power amplifier was confi- 
gured with a single supply even though 
two power transformers and a total of 
four electrolytics were used. The two 
channels in a stereo power amp should 
be bridged, forming a mono power 
amp. For stereo operation two such 
amplifiers are required. 

Bridging adaptor 
This project consists of a unity gain 
phase inverter that can be installed 
within the Series 5000 power amp. The 
input to one of the power amps is discon- 
nected from the input socket and is 
wired to the output of the bridging 
adaptor. The input of the bridging 
adaptor is connected in parallel with the 
input of the other channel. This leaves 
one of the input sockets unused, although 
it could be connected to the other input 
socket if required. 

The bridging adaptor must not 
degrade the distortion figures of the 
amplifier to which it is connected. Simi- 
larly good noise figures and freedom 
from slew -induced distortions must be 
ensured through careful design of the 
unity gain amplifier stages. Unfortun- 
ately, amplifiers with a gain of one tend 
to be the most difficult to stabilise be- 
cause of the relatively high amounts of 
negative feedback. To overcome this 
problem and to maintain good noise 

R10 100R 

ZD1 
12V 

l 

TZD2 
12V 

(+) 

10u TANT. 

+C10 
' ' 10u TANT. 

R9270R R11 100R 
(-) 

brIdalrn 1112pRor 

HOW IT WORKS - ETI-479 

The Bridging Adaptor is a unity gain (i.e: gain 
of lx) inverting stage that has its input in paral- 
lel with one power amplifier module and its 
output driving the other power amplifier mod- 
ule. Thus the power amp module it drives op- 
erates out of phase with the other power amp 
module. 

The bridging adaptor has two stages - a 

non -Inverting input buffer stage and an invert- 
ing output stage. The active device in each 
stage is an NE5534 high performance op -amp. 
A rectifier on -board provides dual supply rails 
regulated by two zeners. 

Input is coupled to the non -inverting input of 
IC1 via an RC network consisting of Cl, R2, R3, 
and C2. Resistor R1 provides a dc return for 
the input line. Resistor R3 is a low value to 
ensure good noise performance for IC1, and 
together with C2, a lowpass filter is established 
to limit the slew rate of incoming signals to 
prevent slew -induced distortions. Feedback 
for IC1 is provided by R4, connected between 
the output and the inverting input. The output 

+) 

C6 
100u/25 V 

o 

OUTPUT 

of IC1 drives the inverting input of IC2 via R5. 
Feedback around IC2 is provided by R6. The 
feedback constants for both IC1 and IC2 are 
arranged so that each stage has a gain of one. 

The output from IC2 is coupled via R7 and 
C6, which provide a low frequency rolloff, C6 
also providing dc blocking. 

The bridging adaptor is powered from the 
unused 15-0-15 Vac winding on one of the 
Series 5000 amplifier power supply trans- 
formers. Diodes D1 to D4 form a bridge 
rectifier providing about ±20 Vdc with respect 
to the winding centre tap. Capacitors C7 and 
C8 provide smoothing. Two zener diodes, ZD1 
and ZD2, are used to provide regulated posi- 
tive and negative 12 Vdc supply rails for the 
two ICs. Resistors R8 and R9 provide current 
dropping for the two zeners and RI 0/C9, R11/ 
C10 provide further filtering. Capacitor C5 pro- 
vides a high frequency bypass for the supply 
rails. Capacitors C3 and C4 provide frequency 
compensation for ICi and IC2 respectively. 

figures, NE5534N op -amps were used in 
the design. The conventional way to 
achieve an inverting amplifier is to 
ground the non -inverting input and in- 
sert.the input signal into the inverting 
input via a resistor. In this configura- 
tion the inverting input is also connected 
to the output of the op -amp through 
another resistor and forms a virtual 
earth point. The input resistor therefore 
forms the input resistance of the stage. 
Since this is connected to the output of 
the preamplifier the value of this 
resistor must be high, i.e: around 10k - 
100k. Unfortunately, this would 

seriously degrade the noise perform- 
ance. To overcome this problem the 
bridging adaptor has been broken into 
two stages. The first is simply a unity 
gain buffer. This stage has low noise 
figures and an output impedance low 
enough to drive the following inverter 
stage. Since the input resistor has been 
kept to a small value in the second stage 
a good noise figure results. 

Construction 
Construction of the bridging adaptor is 
not difficult since all components are 
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mounted on the pc board. The compo- 
nents can be mounted on the board in 
any order, although it is probably best 
to leave the two large electrolytic 
capacitors until last. As usual, be care- 
ful of the orientation of all polarised 
components such as the electrolytic 
capacitors, ICs and diodes. 

Solder input and output leads to the 
board and bolt to the side bars on the left 
hand side of the power amp, as viewed 
from the front, as shown in the accom- 

1 
o 

OUT 

.BAND -(=D- 

DIODES 

12V 
ZEN 

r 

El E 

S 

S. 

1 

ABOVE: The bridging adaptor board. Note that we did not use screened 
cable to install the board in the Series 5000 Stereo Amp. 
LEFT: The board is installed in the Series 5000 Stereo Amp at the left hand 
end of the chassis. 

panying photograph. Use twisted pairs 
of 32 x 0.2 mm plastic -covered hookup 
wire, as with the existing input wiring. 
Solder the output directly to the input of 
the power amp closest to the bridging 
adaptor. Solder the input leads of the 
bridging adaptor to the input socket of 
the other power amp. Included here is 
the block diagram of the Series 5000 
power amplifier showing suitable modi- 
fications to incorporate the bridging 
adaptor. 
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1000u. 25 V 
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TOP VIEW 
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Performance 
The prototype bridged Series 5000 amp 
performed favourably and gave distor- 
tion figures around the resolution of our 
THD analyser (approx. 0.003%). Simi- 
larly, noise figures were not degraded 
and the adaptor tested was free of slew - 
induced distortion. The power output 
achieved was around 300 W RMS when 
connected to an 8 ohm load. Connection 
to a 4 ohm load is not recommended for 
the reasons given earlier in this article. 

PARTS LIST - ETI-479 
Resistors all V/2 W,5% 
R 1,R2 100k 
R3,R4,R5,R6 1k 

R7,R10,R11 100R 
R8,R9 270R 
Capacitors 
Cl 220n greencap 
C2 1n greencap 
C3,C4 10p ceramic 
CS 10n greencap 
C6 100u/25 V electrolytic 
C7,C8 1000u/25 V electrolytic 
C9,C10 10u/20 V tantalum 
Diodes 
D1 -D4 1N4001 or equivalent 
ZD1,ZD2 12 V 400 mW zeners 
Integrated Circuits 
IC1,IC2 NE5534N 
Miscellaneous 
ETI-479 printed circuit board; assorted mounting 
hardware; hookup wire. 

Price estimate 
We estimate the cost of purchasing all the com- 
ponents for this project will be in the range: 

512-514 
Note that this is an estimate only and not a 
recommended price. A variety of factors may 
affect the price bf a project, such as - quality of 
components purchased, type of pc board (fibre- 
glass or phenolic base), type of front panel 
supplied (if used), etc - whether bought as 
separate components or made up as a kit. 
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you can have all the features 
of expensive _commercial amps. 

at a fraction of their price 
...when you build ihe' 

osfetP[i 
CatD 

This is it: the new Playmaster 
Power Mosfet Stereo Amplifier, 
as described in January .1981 
issue of Electronics Australia. 
It's the latest in the incredibly 
successful series of Playmaster 
Amplifiers (over 10,000 Twin 25's 
and 40/40's built!) but this one 
really has everything! 

P ;.ry nr_ 

Cat. K-3515 

9 

- 
. 

State-of-the-art. POWER 
MOSFETS! 
Low -noise FET input 'pre -amps! 
Over 50 watts per channel! 
Speaker switching plus loud- 
ness & muting controls! , 
And a brand new - professional styling! 
Complete with our famous step 
by-step_instructionrnanual! . 

57ERE0 
AMRt=,,-_------_ 

SAVE OVER $10.00: This kit 
INCLUDES the optional loudspeaker 
protector circuitry: AT NO EXTRA CHARGE! 

DICK SMITH Electronics 
SEE OUR OTHER ADS FOR FULL ADDRESS DETAILS 

DSE/A166/PAI 

$165°° 
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Our 
Direct Import components 
mean you SAVE when you 
build a DICK SMITH Kit ! 

74, 

s _ 
% i b 

240V CONTROL 
TIMER 

..- ._ I 

See EA. April 80 

Cat.K-3085 

Switch an appliance on for" " 

a preset period any time of 
night or day. Large lighted 
LCD clock and tough die- 
cast case combine to give 
rugged reliability. 

$4900 ' 

SOUND 
,BENDER 
Want more respect? Have the 
commanding tones of a Dalek. 

° Cylon or even Lord V ader at your 
fing'ertipsl An amazing variety of 
sounds can be conjured from 
this versatile kit. It can even be 
used with a musical instrument 

See ETI FEB '82 

Cat.K-3509 

ITD 
SIT°C11. 

T,1 SE QUICK 

The Fantastic rro .1 Microcomputer 
you build yourself! 

Software compatible with other computers, but 
not the ZX81. 
The world's lowest price computer. 

yr`800ofturta M u5. 

yi% 

The MicroAce is not just another personal 
compírter. Quite apart from its low price, it has 
two uniquely advanced components - the power- 
ful BASIC interpreter and the simple teach your- 
self BASIC manual. This combination offers 
remarkable programming advantages. Just thinkl 
For $99.00 you get everything that you need to 
build a personal computer at home ... a PCB 
with IC sockets for every IC, a case and leads for 
direct connection to a cassette recorder and TV 
set (B&W or colour). 

For the price, it may all seem unbelievable. But 
believe us: the MicroAce is a complete, powerful, 
full -facility computer, matching or surpassing 
other personal computers at several times the 
price. 

The MicroAce is programmed in BASIC and 
can be used for literally anything from playing 
video games to simplifying tax returns or manag- 
ing a business. And all for less than $100.00. 

Since the MicroAce uses very powerful ICs, it 
doesn't require as many of them - and that 
means it is staightforward to buildl When you've 
finished, connect it to your TV, plug in a mains 
adaptor and the MicroAce will prove what a good t V 
job you've done. 

'PC board with sockets 
for all ICs 

All components supplied. 
New wipe clean touch sensitive 
keyboard. 

Stylish moulded case. 
Leads and plugs for TV & cassette. 
Free BASIC programming book -course. 
Coaxial TV antenna connection switch. 

WAS 
NOW s9950 
`-<< 

$ 0 
Cat.K-6500 



 

LOW FUEL INDICATOR 
Gives visual and aural indication when you're running 
out of gas! Similar to the one Dick uses in his own 
helicopter. Easily fitted to most cars, it can save a real 
hassle. See EA MARCH '82 

Cat.K-3260 $ 1 250 

BUILD YOUR OWN 

CAR STEREO/ 
BOOSTER AMP 

This easy to build kit can economically upgrade the 
power of your car's stereo system to 12.5W RMS per 
channel. Based on a rugged IC amp module, it works with 
all negative -earth systems. See EA JAN '79 

ONLY $295o 
Cat.K-3493 

1 

& GET 
PROTECTION ! 

CORE 
BALANCE 

RELAY 
See ETI APR '81 

Senses any leakage to earth from mains appliances 
(e.g. through your body) Er shuts off power before it has a 
chance to ZAP you. Includes pre -wound coil and deluxe 
front panel. Should be in every hobt',;st's workshop - it 
could save your life! 

WAS NOW $45" 552 Cat.K-3315 

Why not build 
CUDLIPP? 

He's a 1 

handsome little 
beastie! 

.. . And well trained, tool Speaks only when 
spoken to. is very small and doesn't eat much. 
Hide him in your living room and watch your 
friends go berserk trying to find him! Buy now, 
before he mutates. 

$ See EA FEB '82 

Cat.K-3397 

. 
PLAyMASTER 
SPEAKER KITS. 

Professional quality craftsmanship: 
at a bargain hobbyist price! 

Y" 

Construction 
details in 
March EA. 

Designed by 
Neville Williams 
Editor in Chief 

Electronics Australia 

LARGE 
70 LITRE 
CAPACITY 

qá:t 

=4,¡%\\ `tir 
"15,9 '0 

o o t ° 

. ,.Jt.:eJe - 

The all -new Playmaster Speaker kits as described in Electronics Australia magazine, 
featuring a magnificent new design with features you'd expect to find in speakers costing 
four times as much. Features like: 

Magnificent fully imported 'easy fit' grilles, with high quality silk -like acoustic cloth pre - 
welded to the frame. 

Built -in plinth to raise your speakers above floor level for superb bass reproduction. 
Exclusive speaker sealing material to ensure air tight construction. 
No -solder construction; all you need are a few basic hand tools and a tube of glue. Full 

instructions supplied! 

These outstanding kits (enclosures only) are priced at an 

AV E $ 
11C.91:$1553-9 

j 
ON BU' 1 

incredibly low $199 pair 
Cat C-2632 

Add our 3 -way speaker kit (includes heavy duty ribbed 
woofer with midrange and tweeter chosen for accurate 
audio matching, crossover, wiring, etc.) and you'll have 
a pair of speakers to be proud ofl 
Cat.0-2042 $175.00 

TOTAL SYSTEM PRICE ONLY $374 PAIRI 

' a 

DICK SMITH 
ELECTRONICS ,¡r. 

.. oá 

Check other advertisements for details of 
all Dick Smith stores. 
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Symmetric multivibrator using 
two inverting gates 

Dr. Ton Trancong 

THIS CIRCUIT provides a frequency 
fairly independent of supply voltage, 
the output having a near -perfect 1:1 
duty cycle. It is based on the improved 
astable multivibrator circuit described 
in ETI Circuit Techniques Volume 1, 
p.68, and is useful when low power con- 
stimption and simplicity are the main 
considerations. 

The circuit uses the dual RC relaxa- 
tion circuits formed by R1C1 and R2C2, 
and is self-starting as it has no stable 
steady-state. While astable multivibra- 
tors using a single RC relaxation circuit 
suffer non -unity space -to -mark ratio 
due to the transfer voltage not being 
exactly halfway between the supply vol- 
tages, this circuit avoids the problem by 
using a dual relaxation circuit based on 
two inverter sections on the same IC chip. 

The voltages applied to the gates of 
both inverters relax exponentially until 
one of them reaches its gate's transfer 
voltage. Hence the states of the inverters 
change instantaneously and the cycle 
repeats with the two inverters swapping 
their roles. 

Cl = C2 
R3 = R4» R1 = R2 
PERIOD = 2.2 R1C1 

Resistors R3 and R4 should have a 
value of more than three times that of 
R1 and R2 for the RC relaxation circuits 
to behave as if R3 and R4 were infinite. 
However, too high values of R3 and R4 
may affect the operation of the circuit as 
the voltages at the inputs of the 
inverters may then fail to follow the re- 
laxation voltages. The only require- 
ments for proper operation are that IC1 
and IC2 must be sections of the same 
physical integrated circuit chip, and 
that corresponding components of the 
dual circuits must have the same nomi- 
nal values. 

R2 

In my particular application, I used a 
4009 CMOS hex -inverter chip with R1 
= R2 = 300k (20% tolerance), R3 = R4 
= 1M (20% tolerance), Cl = C2 = 680p 
(10% tolerance) of the same production 
batches. The frequency obtained is 
fairly stable (with only 33% variation 
when the supply voltage varies between 
3.3 V and 15 V) and its duty cycle is 
almost a perfect 1:1 over the whole 
permissible range of supply voltage. 
When the ratio R3/R1 = R4/R2 is high, 
the period of the circuit should have the 
value of 2.2R1C1; in my application it is 
about 400 ns. 

Manual Temperature Controlled 
5 Second Heat. 

`BEST VALUE FOR MONEY' 

MINI :SPORE 
Model MS 

* FAST 5 SECOND HEAT UP 
* FINGER TIP TEMPERATURE CONTROL 
* FINGER TIP WATTAGE CONTROL 
* FAST COOL DOWN 
* COOLER BARREL AND HANDLE 

SCOPE 
3.3 VOLT SAFETY 
TRANSFORMER 

44 'I.!! CODE: TF 

, 
"Mke_z, Comment made by Ian Truscott 

IAN J. TRUSCOTT ELECTRONICS 
CNR EASTFIELD & BAYSWATER ROADS, 

SOUTH CROYDON, VICTORIA 

TELEPHONE 723 3860 

Semi Conductor Specials: (While stocks last) 
BLX67 $6.50 
2N4427 95 cents 
AC187 75 cents 
AC128 75 cents 
2SD186 40 cents 

(GER.,NPN.,25V) 
OA91 15 cents 

($12 per 100) 
BA102 45 cents 

($40 per 100) 

BZX79/C11 10 cents 
($8 per 100) 

BYX 21 L/200 R $1.30 

WE CARRY A COMPREHENSIVE RANGE 
OF ELECTRONIC COMPONENTS 

AT VERY KEEN PRICES 
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GET INTO 
IT! 

Computers and computing is the 
latest 'boom' area in hobby elec- 
tronics, or any hobby pursuit for that 
matter. That's why we've called our 
latest book 'Computers á Computing - Yearbook 1982'. Assembled from 
articles published in Electronics 
Today International over the past two 
years, this book carries on from our 
previous, 1980, Yearbook. That book 
was one of the most successful we've 
ever published) The 1982 Yearbook is 
resplendant with all -new text, includ- 
ing some articles not previously pub- 
lished in ETI. The text is divided 
between software and hardware and 
Includes popular serles like 'Back 
Door Into BASIC' and projects like the 
ETI-681 S100 Programmable Charac- 
ter Generator and the ETI-660 
Learner's Microcomputer. There are 
equipment reviews, covering the 
Tandy and Sharp handhelds, the 
Apple II and System 80 as well as the 
Anadex DP -9500 printer etc. There 
are articles on modifying TVs for video 
display and modifying cassette re- 
corders for reliable operation, too. 
There are programs for sorting, pro- 
grams for POKEing and programs for 
plotting. There are programs for Sor- 
cerers, System 80s, TRS-80s and 
2650s - and let's not forget the PET. 

148 JAM-PACKED 
PAGES FOR A 

PICAYUNE $4.95*! 
plus 90 cents post and handling. 

If you are/want-to-get into computers 
and computing, then ETI's Computers 
& Computing Yearbook 1982 is what 
you need to get. 
Just parcel up $4.95 in rust -proof 
coinage, a stainless -steel cheque or a 

money order backed by the 
government of the day (made out to 
ETI/Murray Publishers), not forgetting 
to add 90 cents for post and handling 
which brings the grand total to a puny 
$5.85. Send it to us at: ETI Magazine, 
15 Boundary St, Rushcutters Bay 
NSW 2011. 

On sale at newsagents and 
selected electronics 

suppliers. 
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Datalife 
Means 7 data -shielding improvements 

for greater durability. longer life 

World's largest manufacturer of quality 
Digital Recording Media. Supplying the 
broadest range of Diskettes and Mini 

Diskettes, Cassettes and Mini Cassettes, 

Cartridges and Mini Cartridges for 

scientific, business and personal computer 
applications. 

All Verbatim Media sets industry stan- 
dards for long -life, error -free data storage, 
now with Datalife. 

That's why Verbatim storage media is the 
choice of leading manufacturers of Digital 

Systems. Now it's available to you when you 

put your data into storage you get it back 

Verbatim!! 
Now a comprehensive manufacturing 

operation is located in Melbourne, Austra- 
lia. Complete laboratory and QC test 

facilities are available to provide customer 

service and testing for most Verbatim 
products. 

-r 
,y, a'' 

Complete range available 
Verbatim 8" Flexible Disks 
Verbatim Cassettes 
Verbatim Data Cartridges 
Verbatim Optima Series Alignment 

Diskettes 
Verbatim 554' Mini Disks 
Verbatim Mini Cassettes 
Verbatim Mini Data Cartridges 
Verbatim Test Instruments 

Sole Australian distributor 

magmedia 
Magmedia service puts the customer fWst 

SYDNEY: 5 Apollo Place Lane Cove NSW 2066 
Phone (02) 4281100 Telex AA22703 

MELBOURNE: 100 Park Street South Mel- 
bourne Phone (03) 699 9688 Telex AA35968 

BRISBANE: 123 Leichhardt Street Brisbane 
OLD 4000 Phone (07)229 1941 Telex ÁA42367 

CANBERRA: 25 Lonsdale Street Braddon 
ACT 2601 Phone (062) 48 6751 Telex AA22703 

ELECTRONIC 
REFRIGERATION 

NEW LOW COST 
TEMPERATURE CONTROL DEVICE 

CAMBION introduces a new Low 
Cost general purpose thermo- 
electric module, suitable for 
water coolers, small refriger- 
ators. hot and cold temperature 
sources and a host of other low 
cost temperature control -appli- 
cations. 

OPERATING CHARACTERISTICS 
at hot side temp. = 50°C 

Maximum Temperature =60°C 
Difference (AT) 
Maximum Current 
Nominal Voltage 

Maximum Heat 

Pumping Capacity (Oc) 
Maximum Operating 
Temperature 

or greater 
= 6.0 Amperes 

8 VDC at 

max. current 
= 27 Watts 
or greater 

=150°C 

ELECTRONIC 
DEVELOPMENT SALES 
PTY LIMITED 

92 CHANDOS STREET, ST. LEONARDS 
P.O. BOX 217 ST. LEONARDS, N.S.W. 2065 

AUSTRALIA 
TELEPHONE: 438 2500 438 2412 . 

TELEX AA 25963 

DISTRIBUTORS 
N.S.W.: DGE SYSTEMS 

103 Broadmeadow Road. Broadmeadow 
Phone: (049)69 1625 

MACELEC ELECTRONIC 
99 Kenny Street, Wollongong 2500 

Phone (042)29 1455 

A.C.T.:ORTEX PTY LTD 
SB Cumberland Court, Wollongong Street. Fyshwick 2609 

Phone:1062) 82 4995 
VIC: STEWART ELECTRONIC COMPONENTS PTY LTD 

44 Stafford Street. Huntmgdale 3166 
Phone (03) 543 3733 

S.A.: GRAPHIC ELECTRONIC INDUSTRIES PTV LTD 
41A Rundle Street. Kent Town. 5067 

Phone:(08)426655 

W.A.: RESERVE ELECTRONICS 
5 Bookham Street, Morley 6062 

Phone: (09)275 2377 

OLD: FRED HOE 8 SONS PTY LTD 
246 Evans Road. Salisbury North 4107 

Phone: (07) 277 4311 
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Propellor 
aircraft 
sound 
effect unit 
Roger Harrison 
IN THE August and September issues 
last year we published a series of five 
sound effects units (Projects ETI-607 A 

to E) ranging from a Bomb Drop & 
Explosion to a Steam Train & Whistle. 
This project employs the same pc board 
and IC as did the previous five. 

The IC is a Texas Instruments 
SN76488 complex sound generator. A 
complete description of this chip and 
how it works was.given on pages 48 and 
49 of the August '81 issue. At this junc- 
ture it should again be pointed out that 
the SN76488 is available in two 
different -sized packages - the A pack, 
a conventional 28 -pin package with 
15.4 mm spacing between pin rows and 
2.54 mm pin spacing, and the smaller 
NF pack with 10.16 mm spacing be- 
tween the pin rows and 1.52 mm pin 
spacing. Accordingly, two pc boards are 
provided to accommodate the different 
packs and they are marked 'A pack' and 
'nf pack' to suit. Construction and over- 
lay diagrams apply to either board. 

HOW IT WORKS 

ETI-607F PROPELLOR AIRCRAFT 

This unit is closely related to the Steam Train 8 
Whistle (ETI-607B). The SLF is set to oscillate 
at a few Hertz and the Noise Generator/Filter 
output is modulated by this to produce the 
'chopping' sound of a propellor and engine. 

The broadband noise from the Noise 
Generator is heavily filtered by the Filter stage 
so that low frequency noise predominates. 
Capacitor C2 and resistor R2 set the Filter 
cutoff frequency somewhat below 2 kHz. The 
SLF oscillates at a rate determined by Cl and 
R1 + RV1. This rate may be varied by RV1, 
ranging from less than 20 Hz to more than 1200 
Hz. 

Pin 23, the 'C' select input of the Mixer, is 
connected to +5 V (pin 11 of the regulator) and 
this selects the SLF/NOISE mixing function. 
The output of the mixer passes to the audio 
output via the envelope generator - not used 
here - the speaker being driven by pin 13 via 
C3, a 100u dc blocking capacitor. 

/r 4 

Make sure you purchase the correct 
board to suit the IC pack you have 
purchased. 

The prop sound 
A propellor and engine make a 'chop - 
chop -chop' sound that contains quite a 
bit of 'white' noise energy. In this unit 
the super low frequency oscillator is 
used to modulate the output of the noise 
generator/filter - producing the 'chop - 
chop -chop' sound. The filtering is fairly 

1 

`savage' so that low frequency noise pre- 
dominates. The chop -chop rate may be 
varied by the potentiometer from 'taxi- 
ing' to 'full climb'. 

Construction 
The overlay diagram shows where all 
the components are located. It is generally 
easiest to install the resistors, capa- 
citors and link first of all. Watch the 
polarity of Cl and C3. You may use an 
IC socket to mount the SN76488 if you 

VCO 

RV1 
25k/A 

VCO OR 
SLF 
SELECT 

NA.At 

R1 
47OR 

19 te 

SLF 

23 
MIXER 

ENVELOPE 

GENER- 
ATOR 

NOISE 
GEN. 

+5V 

L11 

REGU- 
LATOR 

12 

No. 216 
9 V BATTER 

F 

NOISE 
FILTER 

14 

5 
R2 1k 

-+--MV/ 

C2 
22n 

LS1 
8 OHM 
SPEAKER 
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ooand affsc.2 

wish, or just solder it to the board. 
Watch you get its orientation correct. 

Last of all, solder up the leads to the 
battery connector (you may add a switch 
to turn the unit on and off if you wish), 
the loudspeaker and the potentiometer. 
Note that Rl mounts from one lug of the 
potentiometer. 

The unit may be mounted in a jiffy 
box with the speaker and potentiometer 
mounted on the lid and the pc board and 
battery held in the base with double - 
sided sticky pads. That's just one sug- 
gestion; we'll have to leave the details 
up to you as individual requirements 
will vary - let your ingenuity loose! 

-PARTS LIST - ETI 607F 
Resistors all V2W,5% 
R1 470R 
R2 1k 
RV1 25k/A tin. pot. 
Capacitors 
Cl 1u/10 V tent. 
C2 22n greencap 
C3 100u/16 V RB electro 
Semiconductors 
IC1 SN76488 
Miscellaneous 
ETI-607 pc board; 50 mm diameter 8 ohm 
speaker; No. 216 9 V battery and clip; switch 
(if needed). 

Price estimate 
$10-$14 

NOTE: ERRATA PROJECT 607, p.49, August '81. 
It only recently came to our notice that Table 1, Mixer Select Logic, top of 
page 49, is erroneous. It was reproduced directly from the Applications Note 
provided by Tandy with their bubble -packed SN76488 ICs. The SLF and 
SLF/NOISE logic should be transposed and the VCO/NOISE and SLF/ 
VCO should be transposed. The table is correctly rep oduced herewith. 

Mixer Select Inputs Mixer 
Output C (Pin 23) B (Pin 25) A (Pin 24) 

L 

H 

L 
H 

L 
H 

L 
H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

L 
L 
H 

H 

H 

H 

VCO 
SLF/NOISE 
NOISE 
SLF/VCO 
SLF 
SLF/VCO/NOISE 
VCO/NOISE 
INHIBIT 

A 

G33.5.h(1-111RST;/15 

RV1 
25k/A 

r 

+ 
9VIMIMMMOrnilNOMMR -11111.111." 

- 
BATTERY 
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ROD IRVING ELECTRONICS 
425 HIGH STREET. NORTHCOTE 3070. MELBOURNE. (03) 489-8131. 

r 

THIS 
MONTHS 

KITS 
U 014 
ET 043 
ET 044 
ET 047 
U 048 
ET 061 
ET 062 
ET 063 
ET 065 
ET 066 
ET 
ETÓ i 
ET 072 
U 083 

084 
ET 085 
U 130 
U 132 
U 34 
ET 135 
ET 136 
ET 137A 
U 1378 
ET 139 
U 147 
ET 149 
ET 152 
U 157 
ET 158 
U 159 
U 245 
ET 250 
ET 255 
ET 256 
ET 257 
ET 258 
ET 259a 
U 2596 
ET 260 
ET 261 

ET 262 
U 263 
ET 264 
ET 316 
ET 317 
ET 324 
U 325 
ET 326 
ET 327 
ET 328 
U 329 
ET 330 
U 332 
ET 333 
ET 363 
ET 417 
U 438 
EET 440 
ET 445 
ET 446 
ET 449 
ET 450A 
U I508 
ET 152 
U453 

ET 855 
ET 457 
ET 158 
ET 4594 
U466 
ET 467 
ET470 
ET 471 
U 472 

ET 47 
ET 475 
ET 476 
ET 477 

PCI 
RICE 

4.50 Dual Voltage Power Stgply 
2.00 Head a Tails 
1 90 Two Tae Doorbell 
1.90 Morse Practice Set 
1.90 Bun Board 
220 Simph Aldo Amp 
2.50 Snipe AM Tins 
250 Electrae Baipos 
220 Electronic Siren 
1.90 Temp Alarm 
220 Led Dice 
2.50 Tape Norse Limner 
190 Two octave Organ 
1.90 Train Canbder 
2.50 Car Alarm 
1 90 Car over Rev Alarm 
1.90 Ternna do8s Gamete, 
290 Experimenter Power Stogy 
2.90 RMS Voltmeter 
2.50 Digital Pane Meter 
2.50 Linear Scale Cap Meter 
3.90 Frequency Meter Led 
3.90 Audo Oscillate 
1.90 Power Meta 
350 Electronic Dummy Load 
350 2 Tee Generate 
290 Capacitance Meter 
4.50 Crystal Marker 
350 Lew Ohms Meter 
2.90 10-15V Exp Scale Voltmeter 
2.90 White Ue Fdbwer 
3.50 House Alarm (262) 
290 Thermometer 
290 Humidity Mete 
250 Umersal Relay Board 
250 Min Drill Speed Cartrder 

Versatle'Increnentar Timer 

2.60 
2 90 
2 90 
290 
290 
150 
350 

2.50 
2.50 
2.90 
2.90 
250 
390 
2.90 

3 50 
290 

650 
2.20 
350 
2.90 
3.50 
320 

2.90 
350 
390 
2.90 
490 
3.50 
750 
690 
290 
9.90 
290 
5.90 
2.90 
4.90 
690 
490 

Photo Lamp Flasher 
Fto Han 
Intercom 
Simple Epp Tier 
Simile Suer 
Transistor Assisted Omen 
Car Rev Manna 
led Tacha 
Car Auto Electric Rabe 
Ezp Scale Led Voltmeter 
TtsrVHazard Indicator 
Led Oil Temp Meta 

Cesar Alarm 
Scale Vence Ammeter 

Electronic Stethoscope 
Peversrig Alarm 

Ovenoao Indcala 
Led Level Meter 
25 Watt Stereo AMP 
General Purpose Preanrp 
Stow Liner 
Mike ler 
Bucket e Bo9ade 
Bucket Bngado 
Grate Practice /molder 
AMP Class O Gen Repose 
Fuzz Bar 
Lad Speaker Protector 
Scratch 8 Rumble Finer 
Led Level Meta 

Dec 71 
Oct 76 
Oct 76 
Dec 76 
Dec 76 
Oct 76 
Mare 
Nov 79 
Dec 79 
Dec 79 
Oct 76 
Jr. 79 
Jne 78 
Dec 79 
Jan 77 
Oct 79 
Feb 76 
Feb 77 

OOct 77 
Mar78 
May 78 
May 78 
May 78 
Oct 80 
Jul 80 
Feb 80 
Oct 81 
Nor 81 
Dec 81 
Noon 
AO 50 

May 81 
Jul 81 
Jan 82 

Dec 79 
Dec 79 
Dec 79 
Dec 79 
Mar 80 
May 77 
Jtl 77 
Aug 80 

Oct't 80 
Jan 81 
Feb 81 
Jul 81 

81 
aen 82 

Auer 73 

Mar 75 
Jy76 
JI0 76 
May 77 
Dec 77 
Dean 
Jan 80 
Ad 80 

80 
err 80 

So 80 
Jne 81 

3000pW 

1AMP 
Matue 

Jly 
80 

Mike Prearnp 
60 Wan Amp Module Series 4000 TPV806 
Audo Preante Seres 4000 TPV 6 
Power Supply For Serves 4000 TPV 6 
Manirte Cal Preanp Series 4000 TPV 6 
Interlace 60W Any Jan 80 
AM Tuner 

No 
80 

Series 3000 AMP 25W Stereo Nov 80 

7E1.8 MN t#FI MP CMPLETE MT 

ET 478MB 1500 Seres 5000 Prearrp Mali Board 
ET478MC 390 Mom@ Cal Pneanp (5000) 
ET478MM 390 Maro Mate« Prearp (5000) 
ETI6SA 250 Sews 5000 Presrip Swioor ad 
ET478S8 190 Seres 5000 Rung Sweat B d 
ET478SC 1.90 Saes 5000 Ream Swim Bid 
ET478S0 190 Sens 5000 Reny Steel Bid 

571010 TBEAM 10.EEII Ire 

Oct 81 
Sot 81 

OctSpf8 81 
Oct 81 
Oct 81 

00181 

U480 290 50 Wan Amp Module 30 Ap 
ET 480 2.90 100 Wan Amp Module 30 Ap 
ET480PS 290 50-100 AMP Module Re Stogy 30 Ap 
ET481 M 2.75 Hi -Power PA/Guntar Amp Mod 30 Ap 
ET481PS 4.90 12V/ 100 PA Irrvster 30 
ET 483 3.90 Sand Level Meter Feb 78 
U484 4.90 Exparder Compressor Jly 77 
ET 485 450 Graphic Equalise Jr. 77 
U 486 3.90 Hard Rand .1' *dine Nov 77 
ET 4894 350 Audio Spectnm Analyser Not Apo 78 
ET 4898 3.50 Audio Slectrtrn Analyser Not Apt 78 
ET 496 Seres 4000-1 Speaker Kit Feb 80 
ET 528 2.90 Intruder Alain Jan 75 
ET 539 290 Touch Switch Mx 76 
ET 541 290 Train Controller May 76 

ETI-479 BRIDGING 

ADAPTOR 
¡ Turn your Series 5000 

r Stereo Power Amp into ! a monster 300W high 

rm. mono 4 . amp! 
P.O.A. 

UT RICE 

JI 
N 
M 
JI 
4 
10 
M 
M 
JI 

N.60 

812.5 

5 
81 

.M 

.5 

I1.60 
12.81 
8.91 

.M 

81 
IL81 

$21510 
11.5. 

10 
.10 

Mt1.M 

3.50 Telepnorit Bell Extensor 
2.90 Metal Detecta 
1 90 240V Mars Locate 
2.90 Metal Detecta 
390 Geiger Career 
350 Head Fast Charger 
290 Pile 8 Cable Locator 
3.90 Prpe 8 Cable Locator 
3.50 Core Balarte Relay 
290 Photo Flash Tepper 

Infrared Trip' Relay TX 
Inhaled'Tner Relay RX 

190 Digital PH Meter 
3.50 Universal Timer 
5.90 Electronyogiam 
3.50 General Purpose Power Supply 
290 Simple Nicad Charge 
250 15V Dual Power Supply 

2.90 Marine Gas Alarm 
1.90 Ultrasonic Receiver 
1.90 Ultrasonic Transmitter 
390 

Up/Down Digit Courter 
Up/Down Digit Counter 

2.90 White Norse Generate 
Torch Switch 

250 Touch Switch 
2.50 Infra Red Remote Control IX 
2.50 Infra Rea Remote Control 
290 Infra Red Remote Control 
220 Lit Remote Carl Power Supply 
4.90 Music Synthesizer Sepuerica 
604 Metronome 
390 Electronic Wring Fork 
2.90 Sound Effects Generator 
290 Sand Vlachs Generate 
290 Sold Elects Gererator 
7.50 Keyboard Ertoder 
390 Train Steam Whistle 

1690 7 Stitt 8100 Mottle Board 
Cassette Interlace 

4.90 Eppan Programmer 
65 00 Memory Mapped VDU 

4.50 Stac Tinier 
4.50 Stec Linter 
450 Stec Time 

1900 Learners Microcomputer 
Key Set (18) To Sun ET660 
Colas Opto. Kit to Sun 660 
ET 682 69.00 Versatile Epran Card 
ET 708 290 Aerial Arty 
ET 713 4.90 FM Tuner alto on 
ET 717 4.50 Crosshatch Generates 
U 726 3.50 RF. Amp 70W 6/10 Meter 

ET 729 UHF TV Masthead amp 
ET 730 UHF TV Canerter 
U731 450 Teletype Modulate 
ET 735 3.90 UHF to VHF Convenor 
ET 760 2.50 Video Moo To Sun 660 Micros 
U 824 2.90 Slot Car Power Supply 
ET 825 5.90 Slot Car Controller 

Without Case 
ET150tA 250 Negatne in Generate 
ET15018 250 Negative tin Generator 
ET1501C 150 Negatne Ion Generator 
ET 1503 390 Battery Charge 
EA 
Dream 6800 12.50 
Dream 6802 12.50 
Powet Supply to Suet Dream Micro Kit 
HEX Keypad 19 keys 
75CD7 3.50 
75L11 2.50 
76E04 1.00 
76PC9 5.50 
78TM8 290 
78C5 4.90 
78406 390 
7BN6 3.50 
7813 4,50 
78NG4 2.90 
78U14 4.50 
78UP10 9.50 
795810 390 
79E01 250 
79PC9 3.90 
795E3 390 
791111 290 
79PS11 290 
79PC12 290 
795E10 2.50 
79SF9 2.90 
79UPS6 250 
81ST10A 3.50 
8OST10B 250 
80TC12 2.90 
80C1034 4.50 
80CM38 2.50 
80PG6 6.50 
80TV8 390 
80F3 320 
80PP3 250 
000.7 2.90 
8087 2.50 
BOBM10 2.90 
BOSAIO 9.90 
80 DC10 650 
80GA12 650 
80HLA5 290 

ET 517 
ET 549A 

ET 560 
U 561 
ET 562 
U 563 
ET 566A 
U 5668 
U 567 
ET 568 
ET 570A 
ET 570b 
ET 572 
U573 
ET 576 
ET 577 
ET 578 
ET 581 

ET 583 
ET 5858 
Er 5851 
ET 585 
ET 591A 
ET591B 

596 
ET 598 598 
U 598 B 

ET 599A 
ET 599 
ET 599C 
ET 5990 
ET 603 
ET 604 
ET 606 
U 607A 
ET 607n1 
ET607r1 
U631-2 
ET 635 
U 636 
U 637 
U 638A 
ET 640 
ET 6504 
U 650B 
ET 650C 
U 660 

Roto Toner 
Prk/Whte Noise Gen 
Low Cost VDU Keyboard 
2650 Extra Ram 
Bass Fine 
Photo Flash Exposure MTR 
Poise Generator 
Train Model Seoul 
Transistor Assisted On 
Experimenters Power Sup 
Fan Speed Control 
Photo Slave Flash 
Photo Sand Trr gw 
Unrersal Power Supply 
Stylus Timer 
Stylus Timer 
Bipolar Train Controller 
Digital Capacrtaroe MTR 
Digital Capacitance MIR 
T.V. Pattern Generator 
T.V. Cro Adapter 
AWo Presoak( 

Leos 8 Ladders ' 
Beat Frequency Oscillator 
Car Battery Marto 
Stereo Amp Mosiet 
Digital Storage Cro M 
Gafar Aerpkher 
Car Headlegt Alarm 

Jr. 77 
May 77 
May 80 
Mar 80 

80 
80 

Apo 80 
Ad 80 
Ap 81 
Oct 80 
Jan 82 
Jan 82 
Dec 80 
Oct 79 
TPV 6 
TPV 6 
Jr. 80 
Jne 
Aug 

76 

TA/ 6 
TPV 6 

Jy 78 
Jly 78 
Nov 81 
Feb 81 
Feb 81 
May 80 
May 80 
May 80 
May 80 

SSyt 71 
Nov 79 
Aug 81 
Au@ 81 
Aug 81 
Apl n 
Aa 81May 

0 
JanJN 

Nov 78 
Nov 78 
Nov 78 
Oct 81 

Mar 81 
Mar 76 
Spt 77 
May 78 
Feb 80 
Apl 

av 81 
Oct 79 
May 81 
SO 81 
Dec 81 
Dec 81 

81 
Apl 81 

81 
Aug 81 

Mar 78 
78 

AApr 78 
Oct 78 
Oct 79 
Nov 79 
Sep 79Mar 

79 
Nov 79 
Nov 79 
Dec 79 
Oct 79 
Sep 79 
Jun 79 
Oct 80 
Oct 80 
Dec 80 
Mar 80 
Mar80 
Jun 80 

A 
80 

Mar 80 
Mar80 
Jul 80 
Jul 80 
Oct 80 
Jan 81 
Nov 80 
Dec 80 
May 80 

ETI-499 150W GENERAL 
PURPOSE MOSFET AMP 
Here's an amp module 
for guitar or P.A. work 
that delivers the goods - 150W, clean reliable 
sound, where you want 
it, when you want it. 
P.O.A. 

$4.53 

151.10 

N 
10 

710.80 

a 
5151 

81581 
$8.M 

117 

18.5 

$74.81 

$21.60 

C: 10 

128M 

$11.60 

$1M50 

M 
$71.10 

EIT-607F PROP AIRCRAFT 
SOUND EFFECT UNIT 
Climb In your Sopwith 

` - Camel and after the 
Red Baron! Realistic 
prop aircraft sound 
with variable speed - 
from taxi-ing to full 
climb. 
P.O.A. 

80LS12 3.50 SELECTALOIT Dec car p..5 
80LBR12 2.90 Loh Beam Relay Nov 80 117.10 
80 MM 2.50 Apt 80 
80PC4 290 Power Heat Controlen Ap 80 
80HHS6 2.50 Hee Haw Siren Jun 80 
80PC7 3.50 Power ºaver Induction MIR Jul 80 
80E1312 2.90 Guitar Fuca Box :18 al 1111.. 
80136 5.90 Musical Tore Generate Jun d0 
80GPS3 2.90 Voltage Regulator Multi Mar 80 
80AD12 3.00 Autodm Lin Dimmer Dec 80 
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Lab Notes 

Electronic switching 
using the 40666 

There are many applications where mechanical switches 
and relays just won't do the job you want. The answer? - an electronic switch. The most popular and versatile is 

the 4066B quad bilateral switch - a CMOS package 
containing four electronically actuated single -pole single - 
throw (SPST) switches. 

THE 4066B CMOS IC is described in the 
manufacturer's literature as a 'quad 
bilateral switch', a pretty fair descrip- 
tion since the device contains four inde- 
pendent electronic switches, each cap- 
able of passing signals in either direc- 
tion and being controlled (turned on or 
off) by a single high -impedance termi- 
nal. The switches have a very high off 
impedance, anon impedance of about 90 
ohms, and can be used to switch both 
analogue and digital signals. 

Basic 4066B circuits 
Figure 1 shows the outline and pin nota- 
tions of the 4066B, which can be used 
with any supply voltage in the range 3 
to 18 V. Note that, since the switches are 
of the bilateral type, either switch 
terminal can be used as the input or 
output. 

Figure 2a shows the basic way of 

Vu OUT/IN 

IN/OUT A 

OUT/IN A 

OUT/IN B 

IN/OUT B 

CONT B 

CONT D 

Vn 

Vdd 

ONT A 

COST C 

IN/OUT C 

OUT/IN C 

OUT/IN D 

IN/OUT D 

Figure 1. Outline and pin notations of the 40668 
quad bilateral switch. 

using the bilateral switch; each switch 
can be turned off (open circuit) by 
taking the control terminal to Vss or 
turned on by taking the control termi- 

Ibl V. IN/OUT I.l . IN/OUT 
VI 

Vdd Vdd 

, ON ON I 

OFF OFF L 
OV OUT/IN OUT/IN 

Figure 2. (a) The basic bilateral switch is turned off by taking the control 
terminal to Vss and turned on by taking the control to VDD. (b) In digital 
switching applications, VD0 Is V+ and Vss is 0 V. (c) In analogue switching 
applications where a split power supply is used, VDD must go to V+ and VSs 

to V-. 

Vdd 

Ray Marston 

nal to VDD. In digital switching applica- 
tions (Figure 2b) the IC can be used with 
a single -ended supply, with Vss at 0 V 
and VDD at the desired positive supply. 
In analogue switching applications 
(Figure 2c), a split power supply (either 
true or effective) must be used, with the 
positive rail to VDD and the negative to 
Vss; in this ease, of course, the maxi- 
mum supply limits are restricted to ±9 V. 
Typically, the bilateral switch intro- 
duces less than 0.5% signal distortion 
when used in the analogue mode. 

Certain simple precautions must be 
observed when using the 4066B. First, 
the switch signals must in no circum- 
stances be allowed to rise above the VDD 

voltage or fall below the Vss voltage. 
Each unused switch in the 4066B 
package must be disabled (see Figure 3) 
either by taking its control terminal to 
VDD or Vss (as most convenient), or by 
taking all three terminals to Vss. 

Icl 

Figure 3. Unused bilateral switches must be disabled, either by taking the 
control terminal to VDD and one of the switch terminals to VDD (a) or Vss (b), 
or by taking all three terminals to VSs 
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Lab Notes 
A 

ON 

OFF 

ICI. 

CONT 

J 

A 

A 

LCl 
A-C 

CONT 

B - C 

ON 

CONT 

oFF 

SPST SWITCH 
I.I 

C 

SPDT SWITCH 

B c 

Iclb 

A B 

C b-D 
DP ST SWITCH 

A B D El 

of 

c c 

DPDT SWITCH 

Ib l 

SPST switches sharing a common con- 
trol terminal, and the DPDT switch 
(Figure 4d) is two SPDT switches shar- 
ing a common inverter stage in the con- 
trol line. 

Note that the basic switching func- 
tions of Figure 4 can be expanded or 
combined in any desired way by simply 
adding extra switches/4066B packages, 
as appropriate. Thus, a 10 -pole double - 
throw switch can, for example, be made 
by using five of the Figure 4d circuits 
and joining their control inputs together. 

e TO 12V rV. 

1.1 
Figure 5. Pushbutton latch using the 4066B. 

dl 

Figure 4. Using the 4066B to implement the four 
basic switching functions. 

Figure 4 shows how the 4066B can be 
used to implement the four basic switch- 
ing functions of SPST, SPDT, DPST and 
DPDT. Figure 4a shows the SPST con- 
nections, which we have already dis- 
cussed. The SPDT function is imple- 
mented by wiring an inverter stage (a 
4001 or 4011, etc) between the IC la and 
IC1b control terminals as shown. The 
DPST switch (Figure 4c) is simply two 

Six latching circuits 
Figure 5 shows how a 4066B switch can 
be used as á simple but very useful 
press -button activated latch; the LED is 
merely used to indicate the state of the 
latch, and can be replaced with a short 
circuit if preferred. Circuit operation is 
easily understood. 

Suppose initially that the latch is off 
(switch open). In this case the output, 
and hence the control bias applied via 
R2, will be zero, so the switch will main- 
tain its off state. If PB1 is now 
momentarily closed the control voltage 
will go high and turn the switch on, thus 
driving the output high and maintain- 
ing the control drive high (switch on) 
once PB1 is released. This new state will 
be maintained until PB2 is closed, at 
which point the switch will latch into 
the off state again. Rl is used in the 
circuit to ensure that a supply short will 
not occur if both buttons are pressed at 
the same time; with R1 in the position 
shown, the switch will turn off if both 
buttons are pressed at once; if R1 is 
moved to the low side of PB2, the switch 
will turn on if both buttons are pressed 
at once. 

The Figure 5 circuit has a couple of 
interesting characteristics. First, the 
control bias resistor can be given any 
desired value up to practical limits. 

TOUCH 
PADS 

I 
Figure 6. A latching touch switch. 

Figure 6, for example, shows how the 
value can be increased to 10M to make a 
latching touch switch that can be 
activated by placing a finger across the 
upper or lower set of touch contacts. R1 
and Cl are used to suppress hum signals 
and ensure positive switching. 

Another useful feature is that, since 
the on resistance of the switch is only 90 
ohms or so, the voltage loss across the 
switch can be quite low (90 mV at 1 mA); 
in practice, the on current should be 
limited to 10 mA maximum. Figure 7 

6TO12V Ve 

OUT 

PB1 
ON 

OPB2FF 

I 

V SUPPLY 1e TO 16V1 

OV 

V OUT 
a 

Figure 7. This pushbutton activated power switch 
can be used to replace a conventional slide or 
toggle switch. 

shows how this low -loss effect can be 
used to connect or disconnect the power 
supply to a piece of electronic equip- 
ment (amplifier, test gear, etc). 

When the switch is off, Q1 is cut off 
and the circuit consumes a typical 
standby current of less than 1 uA. When 
the switch is on, Q1 acts as a voltage 
follower with its base tied to the positive 
line via IC la, so the output voltage is 
high. The actual voltage drop between 
the output and the supply is equal to the 
IC la drop plus the base -emitter drop of 
Q1 and typically ranges from 600 to 800 
mV. The available output current 
depends on the gain and current rating 
of Q1, but currents of a few hundred 
milliamps are readily available from a 
single transistor. 

A slightly more efficient version of 
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V SUPPLY (6 TO 15V) 

0V 

Figure 8. An alternative version of the pushbutton power switch. 

the pushbutton power switch is shown 
in Figure 8. In this case the load is wired 
between the collector of Q1 and the posi- 
tive supply rail. The voltage drop in this 
circuit is determined only by the satura- 
tion characteristics of Q1 and may typi- 
cally be in the range 200 to 600 mV. 

Figure 9 shows how the above circuit 
can be modified for use as a 'close -to - 
activate' burglar, panic or fire alarm, in 
which Q1 output feeds directly to a 
heavy duty 'alarm' relay which, in turn, 
actuates an external bell or siren. Any 
number of normally open sensors/ 
switches can be wired in parallel in the 
'PB' positions. The circuit consumes 
only a microamp or so when in the 
'ready' or off mode. 

Figure 10 shows the 4066 used in a 
multiplexer application where two 
inputs to a LED display (a pair of 
LM3915s) are switched alternately to 
provide a readout of 'average' and 'peak' 
signal levels. This was employed in our 

O 
LE01-10 

6 T0 15V V4 

SENSOR 
SWITCHES 

Figure 9. A close -to -activate burglar/panic/fire alarm. 

4066 toggles between the two inputs the 
dot -mode display changes in like 
fashion. Because the toggling speed is so 
rapid (a few hundred Hertz), the persist- 
ence of vision makes the display seem to 
have two dots rather than one dot at a 
time. Two gates act as the multiplexing 
switches and two gates are arranged as 
an oscillator to drive them. 

Digital control 
The 4066B can be used to digitally con- 
trol or vary resistance, capacitance, im- 
pedance, amplifier gain or oscillator fre- 
quency in any desired number of dis- 
crete steps. Figure 11 shows how the 
four switches of a single 4066B can be 
used to vary the effective value of a re- 
sistance in 16 digitally controlled steps 
of 10k each. In practice, of course, the 

e0u9 Tr tZZYZZZTlr;- I1ev 

4121 CIS lk 
506 Ak 216 

16 17 16 15 14 10 It 

Co 
1.163915 

4 5 6 

4175 qiSZ%ZZZTTZTir TTY 

Tl6 
1 

8 12 16 15 N u 12 II 10 

¢1 

1624 

165 I% 

C1T 
10 
Tsv 

159 
C11 

Figure 10. The 4066 used in a multi- 
plex application. This Is the portion of 
the ETI-458 LED Level Display that 
multilexes the peak and average 
values of a signal onto a 20 LED log. 
display. 

ETI-458 LED Level Meter, which , 

featured 'twin -dot' display - the 'upper' 
dot showing peak signal level, the 
'lower' one showing average. As the, 

R19 
18061% 

RVO 

RTB 036 ,% 

1418 

_ 
ICS q1T 
C491T0 6 - nnnn 

C,0 

660 

2041 

AVERAGE 10I 

INPUT 

C9 R,6 
42n 6 y. ,s 

R1a RIS 
106 106 

G R1T 

LT 

C4 
066 

PEAK 
INPUT 

D1 
1N400 1 

02 
154001 

step magnitudes can be given any de- 
sired value (determined by the value of 
the smallest resistor) so long as the four 
resistors are kept in the ratio 1-2-4-8, 
and that the on -resistance of 90 ohms is 
kept in mind. 

A B C D R 

0 0 0 0 1506 

0 0 0 1 1406 

0 0 1 0 1706 

0 0 1 1 12ok 

o 1 0 0 1106 

0 1 0 1 1006 

0 1 1 0 906 

0 1 1 1 806 

1 0 0 0 706 

1 0 0 1 606 

1 0 1 0 506 

1 0 1 1 406 

1 1 0 0 306 

1 1 0 1 206 

1 1 1 0 106 

1 1 1 1 0 

Figure 11. This circuit gives 16-s ep digital control 
of resistance. R can be varied from zero to 150k in 
steps of 10k. 
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C 

ARCO C 

0 0 0 0 0 

0 0 0 1 1n0 

0 0 1 0 2n0 
0 0 1 1 3n0 
0 1 0 0 4n0 

o 1 0 1 Sn0 

0 1 1 0 6n0 

0 1 1 1 7n0 

1 0 0 0 8n0 

1 0 0 1 9n0 

1 0 I 0 10n 

1 0 1 I 11n 

1 1 0 0 12n 

1 1 0 1 13n 

1 1 1 0 14n 

1 1 1 1 15. 

Figure 12. A similar circuit to that of Figure 11 

gives 16 -step digital control of capacitance. 
C can be varied from zero to 15n in steps of 
1n. 

Figure 12 shows how four switches 
can be used to make a digitally con- 
trolled capacitor that can be varied in 
sixteen steps of In each. (Input capaci- 
tance is only around 8-10 pF). 

Note that in the Figures 11 and 12 
circuits the resistor/capacitor values 
can be controlled by operating the 
4066B switches manually, or automati- 
cally using simple logic networks, 
microprocessors, up/down counters, and 
so on. 

The circuits of Figures 11 and 12 can 
be combined in a variety of ways to 
make digitally controlled impedance 
and filter networks. Figure 13, for 
example, shows three different ways of 
using the circuits to make a digitally 
controlled first -order lowpass filter. 

Digital control of amplifier gain can 

Rin 
1506 o-vnti 

t 
IN 

FIG 
11 

.5v 

47k 
-5v 

17;77 

Figure 14. Digital control of gain using the Figure 
11 circuit. The gain can be varied between zero 
and unity in 16 steps. 

cn. 
IN 

OUT 

I7)0 ICI /717 

OUT 

FIG 12 I- 
Figure 13. Three ways of using the circuits of Figure 11 and Figure 12 to make 
a digitally -controlled first -order low pass filter. 

be obtained by hooking the 'resistance' 
circuit of Figure 11 into the feedback or 
input path of a standard op -amp invert- 
ing circuit, as shown in Figures 14 and 
15. The gain of such a circuit is equal to 
RF/RIN, where RF is the feedback resist- 
ance and RIN is the input resistance. 
Thus, in the Figure 14 circuit, where the 
controlled resistance is in the feedback 
loop, the gain can be varied from zero to 
unity in 16 discrete steps of 'one 
fifteenth' each, i.e: giving a sequence of 
0, 1/15, 2/15, 3/15, ... , 14/15,15/15. 

RI 
160k 

Figure 15. This application of the Figure 11 circuit 
gives digital control of gain between unity and x16 
in 16 steps. 

In the Figure 15 circuit, where the 
controlled resistance is in the input 
path, the gain can be varied from unity 
to x16 in 16 steps, giving a gain 
sequence of 1, 2, 3, 4, 5, 6, ... Note that 
in both of these circuits, the op -amp uses 
a split power supply so the 4066B con- 
trol voltage must switch between the 
negative and positive supply rails. 

Figure 16 shows how the Figure 11 
circuit can be used to digitally control 
the frequency of an oscillator in 16 dis- 
crete steps. In this example the circuit is 
that of a 555 astable, but the general 
control principle can be applied equally 
well to many other types of oscillator 
circuit. 

Figure 17 shows how a trio of 4066B 
switches can be used to implement digi- 
tal control of the decade range selection 
of 555 astable. Here, only one of the 
switches must be turned on at any time. 
Naturally, the circuits of Figures 16 and 
17 can be combined to form a wide -range 
oscillator that can be digitally con- 
trolled by a computer, for example. 

Synthesised multi -gang pots 
The synthesising principle is quite 
simple and is illustrated in Figure 18, 
Which shows the circuit of a synthesised 
four -gang 10k -100k rheostat for use at 
signal frequencies up to about 15 kHz. 

Here, the 555 is used to generate a 50 
kHz (nominal) rectangular waveform 
whose mark/space ratio can be varied 
from 11:1 to 1:11 by RV 1, and this 
waveform is used to control the switch- 
ing of the 4066B stages. All the 4066B 
switches are fed with the same control 
waveform, and each switch is wired in 
series with a range resistor (RA, RB, 
etc), to form one gang of the 'rheostat' 
between the pairs of terminals, as shown. 

.9v 
o 

8 

555 

1.7 

/ 10k 

Figure 16. Digital control of the frequency of a 555 
astable. The frequency can be varied in 16 steps. 

48 - March 1982 ETI 



1 

0 
+9V 

o 

4l QB 

555 

OUT 

i 

100n 

11 

2k7 

105 

100k 
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100k 
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ICI IS 40668 

Figure 17. Digital control of decade range switching of a 555 astable. 

Remembering that the switching rate 
of this circuit is very fast (50 kHz) rela- 
tive to the rheostat's maximum signal 
frequency (15 kHz), it can be seen that 
the mean or effective value of the 
`rheostat' resistance can be varied with 
mark/space ratio control RV1. Thus, i( 
IC2a is closed for 90% and open for 10% 
of each duty cycle (mark/space ratio of 
9:1), the apparent (mean) value of the 
resistance will be 10% greater than RA, 
i.e: 10k. If the duty cycle is reduced to 

10k 

Ta°P 
Tn0 

Figure 18. Synthesised precision four -gang rheostat. 

12V 

=RI 
VARIABLE mh mho 
OUTPUT 

50%, the apparent RA value will double, 
to 18k2. If the duty cycle is further de- 
creased, so that IC2a is closed for only 
10% of each duty cycle (mark/space 
ratio 1:9), the apparent value of RA will 
increase by a decade, to 91k. Thus, the 
apparent resistance of each `gang' of the 
'rheostat' can be varied by RV1. 

There are some important points to 
note about the Figure 18 circuit. First, 
the circuit can be given any desired 
number of 'gangs' by simply adding an 

o 

IC2 IS 40668 

B C 

RA 
9k1 

rb r 
LJ L 

IC74 

RC 
951 

r 
JL 
IC2c 

A 9 c D 

RVL RV213 RV2c RV2d 

RD 
9k1 

Ic2d 

I I 

ALL RHEOSTATS VARIABLE 
FROM 105 TO 1005 VIA RV1 

appropriate number of switch stages 
and range resistors. Since all switches 
are controlled by the same mark/space 
ratio waveform, perfect tracking is 
automatically assured. Individual 
gangs can be given different ranges, 
without affecting the tracking, by 
giving them different range resistor 
values. The sweep range and the law of 
the rheostat can be changed by chang- 
ing the characteristics of the mark/ 
space ratio generator. 

ETI 
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ORIGINAL 

READERS SPECIAL! 
A limited number of these Heat - 
sinks are being offered to E.T.I. 
readers at the special price of 
$20 (approx 80 left) 
Order yours now at this low price, 
while stocks last. 

o 11 

SERIES 5000 HEATSINK PANEL 
Designed by David Tilbrook to suit the Series 5000 MOSFET stereo amp., and 

manufactured for ETI these cast aluminium heatsinks have a good finish, are 
drilled and tapped to take the mounting bracket which holds two ETI-477 100W 

MOSFET modules and are finished in a tough matt black paint. If you are unable to 
obtain one from your local supplier, you can obtain one direct from ETI or by mail order. 

Please add $1.50 post & handling, within Australia, $3 to New Zealand and New Guinea. 
Send your cheque or money order to cover the number you require to: 

SERIES 5000 HEATSINK/FRONT PANEL 
ETI Magazine, 15 Boundary St, Rushcutters Bay, NSW 2011. Please allow up to four weeks for delivery. 
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headphones 
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L1GHT 
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THIN 
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THE MODERN PHONE DIALER 
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$9 

STALKER 3 AM $89.00 
MIDLAND MINI AM $109.00 
PRESIDENT AM $119.00 
SUPER LYNX AM $139.00 
SUPER JAGUAR SSB $229.00 
MIDLAND SSB $259.00 
SUPER PANTHER SSB 5259.00 
PRESIDENT SSB $269.00 
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.A012112 CHAN. STEREO MIXER 
FOR PROFESSIONALS R.R.P. 

COIF 
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4p \? ' " t...;¡ 'LW"! 1 i`t 2 \ {eSY' !. S,' , - 

INPUTS: 

SPECIFICATIONS 
MAC. -46d8/1K ohms 
Line -22dB/16K ohms 
Phono -52dB/50K ohms stereo 

2mV sensitivity 1KHz 

Effect Return -20dB/50K ohms 

OUTPUTS: L & R OdB/10K ohms 

Effect Send OdB/2K ohms 

F/B Out OdB/2K ohms 
Headphone +10dB/600 ohms stereo 

EQUALIZATION: 
(Each Channel) 

(Master) 

Bass +15dB, -15dB 
Treble +15dB, -15dB 

Bass +12dB, -12dB 
Middle +10dB, -10dB 
Treble +12dB, -12dB 

s599 
CONTROLS: Channel Faders 60mm slider 

Master Fader 60mm slider 
F/B Volume Control rotary 
F/B Master Level rotary 

Effect Send rotary 

Effect Return rotary 

Phono rotary 

Headphone rotary 

SIZE: 620W x 3560 x 10511 milimeters 

CARRYING CASE INCLUDED: Attractive 

black vinyl -covered timber case free! 

FREIGHT' FREE FOR THE 
FIRST 20 CUSTOMERS! 
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CAPACITOR and 
TRANSISTOR TEST 

DCV 50mV to 1KV, ACV 100mV Y tit 
to IKV, DC 5uA to 2.5A and 
AC 10uA to 5A. NO MISTAKE! 

12V 
120mA 

LAMP 

1Dea. 

LEDs 
!n 

3mm Round 
RED....10r 
CREEN..15* 
YELLOW.15* 
Smm Round 

g:11111.11 

'O` RED....10f 
CREEN..ISY 
YELLOW.15t 
5x2mm Rect 
RED....20q 
GREEN..25* 

SOCKETS 
HMO OUNLJno 
LOW PH0flLE 

8orl4P ...... ..5 for a1 
16 PIN 4 for $1 
18 PIN 3 for $1 
24,28P 2 for $1 
40PIN......-._ 1 for $1 

STEREO RADIO CASSETTE 
-A WITH SPEAKERS 

;/gyp AUTO-STOP, FAST 
a SPECIAL OFFER! no 

FORWARD, $ COMPLETE KIT AS ABOVE- SY it s125 
WFORRANTY,RWARD, 

Incredible price, incredible quality, fantastic 

WAS $99.00 
value for money 120W RMS per channel amplifier. 
See full details in last month's ad, or write.. 

PYE AM/FM STEREO TUNER AMPLIFIER 
AND CASSETTE 

VALU 
ASSORTMENTS 

LUCKY -DIP PACKS $2EA 
500 1IWATT RESISTORS 
200 !MATT RESISTORS 
50 1% HI -STAB RESISTORS 
20 MIXED POTENTIOMETERS 
25 PRESET POTS ASST. 
30 POLY. GREENCAPS 

100 CERAMIC CAPACITORS 
45 ELECTROLYTIC CAPS 

2 VARIOUS SNITCHES 
40 RADIO/TV KNOBS 
50 ASST TAGSTRIPS 

Nam Inn. 

BUILD YOUR ORR STEREO AMP AI BELT-TO-NOTNIAG" PRICES. 

We still have . limited quantity of these new SINCLAIR 

pr. -ups .ith pr. -punched chassis and lettered front 

panels. Featured are VOL/BASS/TREBLE/RAL control., and 
04 -OFT SWITCH And PN010(00000/000. Inputs and it nper_ 

.t.. en 9_AOY DC at about 20.A. You cap build your own 

power amp with poser supply, use it as a 3 Input Disco 
Riser or to hare.. an .misting sound 

$2 
EACH PACK 

BUY 10 PACKS AND WE'LL GiVE YOU 
ONE EXTRA FOR FREE! 

6V BATTERIES 
DRY -CHARGED í 
ACCUMULATORS 11 8.99 
IDEAL FOR BURGLAR ALARMS. 
PORTABLE VIDEO/STEREO 
EQUIPMENT, TOYS. BIKES. 
ETC. SIZE 12Oxl3OX6OMM. 

or POWER SUPPLY 
6 VOLT DC 2A 
IDEAL CHARGER FOR THE 
6V BATTERIES ABOVE! 

D 0OANT TY AUST. MADE BY FERGUSON 
L IIAITE AND FITTED WITH 3 CORE 

40MAINS LEAD, FUSEHOLDER 

75o AND INDICATOR LIGHT. 
METAL CASE 100x7OX58MM 

PRE -AMP 
KITS 

$21.99 

NEW PACK AND POST CHARGES: BASIC 
$2.00 PLUS 5% OF ORDER VALUE. We 
still subsidise many of the orders, as 

over 500gm postal charges are $3.60 to 
some states, up to $6.60 over 10Kg. We 
believe this is a fairer system for all 

L/CNT DIIMMER KITS 
OR MOTOR SPEED CONTROL 

700 we l! . 

tapnbi/fy 
WITH 
RFI 

SUPRE55 ION 

-95 g FOR t9.00 

120W/CH STEREO 
AMPLIFIER 

SCOOP BUY! PRODUCTION LEFT-OVERS. IMPORTED AND FULLY ASSEMBLED. NEW 
TUNER/AMPLIFIER/CASSETTE STEREO CHASSIS. OUTPUT POWER 20 WATTS. MAO. 
CARTRIDGE INPUT. AUTO-STOP CASSETTE. READY TO INSTAL IN YOUR OWN 
CABINET. ADD ONLY TURNTABLE AND SPEAKERS. SORRY, NO WARRANTY CAN BE 
OFFERED AT THIS LON PRICE. PYE MRC-9 SERVICE DATA IS INCLUDED. 

WITHOUT INCIm3l,G 

SALES TAR SALES TAL 

OMICROPHONE PRE-AMP,...$3.10 $3.75 
OPHONO PRE -AMP $6.25 $7.55 
TONE CONTROL UNIT....$14.40 $17.40 
OPONER AMPLIFIERS 

$45.40 $54.90 
(]SPEAKER PROTECTION,,..88,45 $10.20 
OPONER SUPPLY $4.05 $4.90 

TOTALS $127.05 $153.60 

CORAL rib 
Speakers'Ii 
IN DO-IT-YOURSELF KIT 
FORM WITH INSTRUCTIONS L ' - 
85A-1 8" 3 -WAY 35 WATTS 70-20KHz 

3 speakers, 8 ohms $68 .ODpr 
LOSA -1 10' 3 -WAY 50 WATTS 40-20KHz 

3 speakers. 8 ohms $105.00pr 
125A-1 12" 3 -WAY 60 WATTS 30-2OKHz 

4 speakers, 8 ohms 5149.00pr 

FREE INNERBOND FOR THIS MONTH ONLY! 

G.I.S. ELECTRONICS 1190 CANTERBURY RD, 
PUNCHBOWL 2195 750-2651 NEAR ROSELANDS SHOPPING CENTRE 

PRE-PAK 

etone 
Lounn7%nCF rec 

ost HIGH POWER 
aaet 

Tp, lllallCdll1C 
SPECIALLY MADE FOR HI -Fl WOOFERS 
8" 60 WATTS 35Hz-4KHz....S32.20EA 
12' 80 WATTS 30Hz-4KHz...$37.00EA 
12'400 WATTS 30Hz-4KHz..$47.95Et 
Free plans and specifications of cabinets 
and crossovers, tweeters, and mid -ranges. 

SHOP: IA WEST ST. 
LEWISHAM NSW 

MAIL: .P.O. BOX 43. electronics CROYDON NSW 2132 

559-9797 
Pack/Post: See 

above. 



Ideas for 
Experimenters 
Monostables 
A commonly -used circuit block is the 
monostable. There are several con- 
venient ways to realise one and these 
two general circuits show how. Suitable 
CMOS inverters for the upper circuit 
would be 74C04, 4009, 4049 and 4069. 
Inverters can be made by tying the in- 
puts of NAND gates together, don't 
forget. 'Rule of thumb' timing equations 
are given. 

The ICM7555 is a CMOS version of 
the ever -popular 555. In this application 
the input is pin 2, output is pin 3. 

It couldn't be simpler, could it? 

INPUT 

CMOS 
R INVERTERS 

OUTPUT 

INPUT 
I 

OUTPUT_ I 
T 

CMOS inverters 
T = 1.38RC 
Keep R greater than 47k 

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. 

TRIGGER U 

CMOS 555 
T = 1.1RC ouTPUTJ.T 

Simple method for 
printed circuit design 

This idea, from R.N. Sinclair of NSW, 
is an old one but a good one that bears 
repeating. 

Want to make prototype printed 
circuit boards quickly and easily? The 
following is a method I have used for 
many years now and provides reason- 
able accuracy of layout and speed of pro- 
duction where use of 'Bishop Graphics' 
is not warranted. The first thing to do is 
make a scale drawing of the desired lay- 
out on graph paper in pencil (0.1" grid is 

ideal for intergrated circuits), marking 
all points where holes are to be made. 

Next clean your printed circuit board 
blank with a light abrasive and be sure 
it is clear of grease and dirt, then place a 
sheet of blue carbon paper face down on 
the copper board. Now place your layout 
drawing so that the back of the drawing 
is face up (therefore a reverse copy of the 
original) on the carbon paper and trace 
all the connecting lines, not forgetting 
to mark the points where holes are to be 
drilled. 

At this point note that it is very 
important to keep the artwork rigid and 
in the same position in relation to the 
copper board, and it is much easier if a 

red pen is used for the tracing to avoid 
missing a section. 

Now you have a carbon copy of the 
circuit layout on your board, and can 
simply use a clear or lightly coloured 
nail polish as a resist and etch in the 
normal manner. One the board is etched 
the holes must be drilled using the pre- 
viously marked points, after which the 
nail polish can be removed with acetone 
(nail polish remover). Using the above 
method I can prepare a board ready for 
parts in 45 minutes, depending upon the 
complexity of the layout. It gives me a 
layout sketch for Bishop Graphics art- 
work and it provides a neat -looking 
circuit board as compared to Veroboard. 

INPUT 

10k 

RESPONSE 

NOTCH 1 

FREQUENCY FAZ - 

10k 

TUNING 
RANGE 

I' 

10k 10k 
Notch filter 
An audio notch filter has many and 
varied applications. This circuit will 
provide a very 'deep' (high attenuation) 
notch in the input -to -output response at 
a frequency set by the value of the 
ganged -pot sections. With the circuit 
values shown, it is tuneable over a range 
from about 40 Hz to 125 Hz. Varying the 
value of C will shift the range up or 
down the audio spectrum. If you use 
internally compensated op -amps then 
no extra frequency compensation will 
be required. Types such as the NE5534 
(N or AN) or TL071 are suitable, or 
multi -op -amp packs such as the LM324 
or TL074 may be employed. Note that C 
should be a good -quality film or poly - 
carbonate capacitor. 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131. 

ELECTRONIC COMPONENT SUPPLIERS, DESIGNERS & MANUFACTURERS. 
RITRONICS WHOLESALE (03) 489-7099. MAIL ORDERS (03) 481-1436. 

TELEX: AA38897 
For heavier items add additional postage. Extra heavy items sent Cornet 
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. 

SUPER SPECIALS 
2708 $ 450 
2716 $ 4.90 
2732 $ 8.00 
6800 $ 7.90 
6802 $11.00 
6809 $2290 

$12.50 
$ 7.00 
S 3.50 
$ 5.00 

8085 
8080 
6821 
ZBOP10 

BU326 
Z80S10 
1 77 1 

1791 
1795 
4118 
2114 
TA7205 
100 Red Leds 
BUx80 
BÚ128 

$ 1.90 
$21.00 
$19.00 
$59.00 
$59.00 
$ 1.95 
5 250 
S 3.30 
5 9.00 
5 3.90 
$ 1.90 

CMOS 
4000 .40 
4001A .40 
40018 .40 
4002 .50 
4006 1.10 
4007 .50 
4008 1.00 
4009 .50 
4010 .50 
4011 .40 
4012 .50 
4013 .50 

74C01 .40 
74C08 .40 

74C10 .40 
74C14 .90 
74C20 .40 
74C30 .40 
74C32 .40 
74C42 1.10 
74C48 1.55 
74C73 .75 
74C74 .70 
74C76 .75 
74C83 1.40 

LF356-AN 1.10 
LF357 1.10 

1M358 .70 
LM373 4.10 
LM374 5.40 
191376 .70 
LM377 2.90 
L14379 5.70 
LM308 8PIN 1.30 
1M380 

14PIN 1.50 
LM3184-N 2.40 
LM3189 1.80 

UA1558TC 1.40 
MM5837 2.50 

LM7555 1.80 
Mc101161 .95 
LF13741 .60 
LF1374-1H .70 
D515452 .60 
76477 4.90 
75451 .60 
75491 1.40 
75492 1.10 
TTLt8) 
74500 .80 

7494 .90 
7495 .45 

7496 .80 
7497 2.50 
74107 .80 
74109 .60 
74116 2.20 
74121 .45 
74122 .65 
74123 .60 
74125 .55 
74126 .60 
74132 .60 

4011 1.70 74C85 1.20 1M3829 2.00 74502 .60 74141 1.10 
4015 .90 74C86 .90 LM383 2.70 74501 .60 74145 .15 
4016 .70 74C90 .10 LM384 2.40 74510 .75 74147 2.00 
4017 1.50 74C93 1.40 161386 1.00 71511 .75 74148 1.40 
4018 1.50 74C95 .95 LM387 1.30 74532 .75 74150 1.20 
4019 .60 74C107 .70 LM391 1.60 75551 .75 74151 .60 
1020 1.20 74C150 3.40 LM393 .80 74574 1.20 74152 1.90 
4021 1.10 74C151 1.00 1F398 5.00 74S86 1.40 74153 .70 
4022 1.05 74C160 .90 8038 6.00 74S112 1.20 74154 1.20 
4023 .70 71C192 .90 NE530 1.10 715135 2.20 74155 .90 
4021 1.00 74C164 1.10 061350 9.90 745138 3.20 8728 3.00 
4025 .50 74C173 1.00 555 .40 745157 2.95 9310 .65 
4026 2.20 74C174 .10 556 1.10 74S158 2.95 9311 1.00 
1021 .60 74C175 1.00 1 9156 1.30 745182 3.30 9312 1.35 
4028 .90 74C192 1.20 LM565CH 2.00 7400 SERIES 74156 1.50 
4029 1.20 74C195 1.00 NE566 2.50 7400 74157 .60 
4030 .60 74C221 1.90 161567 1.50 

.40 
7401 74161 1.00 

4031 2.20 74C373 1.80 NE571 6.50 
.40 

7402 74162 1.00 
4034 3.00 74C374 2.00 11,1709 14P19.70 

.40 
7403 40 74163 .15 

4035 1.30 74C901 .90 U4710CA 7404 74164 .60 
4039 .70 74C902 .90 

.60 
LM710-CH 

.40 
7105 74165 .60 

4010 1.70 140905 11.20 
.90 

711 
.50 

7406 74174 .50 
4011 1.05 74C906 .90 

.60 
U4711 -H 

.50 
7407 74175 .90 

4042 .70 74C907 .10 
.85 

UA716HC 6.25 
.50 

7408 74176 1.10 
4043 .70 74C915 1.50 723 

.40 
7409 74177 1.10 

4044 .70 74C922 3.00 
.50 

LM723CH 1.10 
.40 

7410 74180 .90 
4046 1.20 74C923 5.00 161725 3.90 

.40 
7411 74181 2.30 

4047 1.20 74C925 1.60 1M733 1.20 
.40 

7412 74182 .90 
4048 .60 74C926 1.M 116739 2.00 

.40 
7413 74184 3.75 

4049 .60 74C927 5.90 741 
.50 

7414 74185 1.20 
4050 .60 74C932 5.50 

.25 
LM741-H 1.20 

.70 
7416 74190 1.00 

4051 1.00 60C SERIES U4747 1.00 
.50 

7417 74191 1.50 
4052 .90 MM80C95 UA747HC 2.20 

.60 
7420 74192 1.70 

4053 .60 
.90 

80C96 U4,748 
.40 

7421 74193 .80 
4060 2.00 

.90 
MM80297 

.50 
UA748HC 1.25 

.40 
7423 74194 1.10 

4066 .90 
.90 

80C98 UA753 1.80 
.50 

7425 74995 .65 
4068 .60 

.90 
LINEAR 047601.$C 4.10 

.45 
7426 74196 .85 

4069 .70 LH0002 9.50 UA777 2.40 

.40 
7427 74197 1.10 

4070 .50 LH0022CD 16.60 U477714C 2.65 
.40 

7430 .40 74198 1.10 
4071 .60 LH0042CH 5.60 9331 1.70 7432 .40 74199 1.30 
4072 .50 LH0070 12.70 U4743 1.80 7437 74221 .94 
4073 .60 L110071 12.70 U4760HC 4.10 

.40 
7438 74290 .90 

4075 .60 TL071 1.00 UA796HC 1.70 
.50 

7440 73293 .9C 
4076 

1.50 
71072 1.50 161802 1.10 

.50 
7441 1.00 74365 .84 

4077 
4078 .60 
4081 .60 

11.082 1.50 
SAK140 2.20 
UAA170 3.50 

11413109 2.40 
1408 4.90 
LM1458 

7442 .50 
7443 1.10 
7444 1.20 

74366 .54. 
74367 1.00 
74368 1.00 

4082 40 UAA180 3.50 
.60 

U41488 1.50 7445 1.10 8196 1.80 
4089 1.00 TCA220 2.20 U41489 1.50 7446 1.00 9314 1.30 
4093 .60 111301 MC1495 7.30 7447 1.00 9368 1.75 
4503 .60 

.50 
LM301-H 61C14961 11.40 7448 1.00 9370 2.0C 

4510 1.50 
.50 

161301-H 1.70 1M1558 1.50 7450 .50 74LS SERIES 4511 1.50 1M305 -H .00 1M1596 1.40 7151 .50 741500 .40 
4512 1.10 L61307 -C9 .40 1611380 3.10 7453 .40 741501 .40 4514 2.50 LM307-H .90 042902 1.40 8126 2.20 741S02 .4C 
4516 1.40 161308 .70 1M2917 9300 .60 741503 .40 4518 
4519 

1.50 111308-H 1.20 SPIN 2.80 9307 1.60 741505 .40 

4520 1.69 
161310-N 2.20 
161310-H 2.60 

1M2917 3.10 
CA3028 1.80 

9308 1.20 
7454 .60 

741S08 .40 
741509 .40 4522 1.25 311 .60 1613039 .90 7472 .60 741S10 .40 4527 1.20 LM311 .60 CA3046 1.70 7473 .60 741511 .40 4528 1.25 

4529 1.60 
161311-H 1.20 
11.1318 2.80 

3065 .45 
1613080 1.20 

7474 .60 
7475 .60 

741513 .50 
741514 .90 

4539 1.60 191322 3.90 1613089 3.90 7476 .60 741515 .40 1511 1.60 161324 1.20 CA31307 1.40 7480 .65 741S20 .40 4543 2.00 LM325 3.10 CA3130E 1.80 7482 1.60 141.521 .4C 
4553 5.50 LM329-DZ 1.40 CA3140 1.40 7483 .80 741522 .40 4555 1.00 114331-2 1.30 3401 .70 7485 .60 741526 .40 40097 .95 161335 12.40 3611 1.10 7486 .60 741S28 .40 
40098 .95 161336-2 3.20 1613900 .90 7489 2.60 741530 .40 
40175 1.00 161339 .90 1113909 1.00 7490 .70 741532 .40 
74C SERIES 161348 1.10 11,139149 3.90 7491 .55 741533 .40 
74C100 .40 LM349 1.50 4136 1.40 7492 .60 741 537 .50 
74CO2 .40 LF351-N 70 t M4250 1 75 7493 .60 741S38 ;it 

DIP SWITCHES SPST 
P/N No. Switches Price 
SD3 3 1.60 
SO4 4 1.70 
5D5 5 1.90 
SD6 6 2.30 
SD7 7 2.40 
SD8 8 2.50 
SD9 9 2.70 
SD10 10 3.00 

WIRE WPBP 3 -LEVEL 
1-9 10-25 

8 Pin I.00 90 
14 Pm 1.10 1.00 
16 Pm 1.2 1.70 

18 Pin 
20 Pin 
22 Pin 

24 Pin 

28 Pin 

36 Pin 
40 Pin 

1.50 
1.80 
1.90 
2.00 
2.20 
2.60 
2.90 

1.40 
1.60 
1.70 
1.60 
2.10 
2.40 
2.70 

COMPUTER GRADE 
ELECTRO. 
29000 40V 6.50 
68000 16V 6.10 
10,000uí 16V 9.00 
10,00001 25V 9.50 
10,00001 40V 11.90 
15.000u1 40V 12.00 

22,000u1 25V 12.90 
22.000u1 40V 23.00 
27,000u1 35V 23.50 
33,000u1 16V 23.50 
68,00001 16V 21.50 

100,000u1 10V 20.50 

MULTISTRANO 
RIBBON CABLE 
Price per metre 

1-9 10+ 
10 Way .10 .10 
12 Way 1.00 .10 

16 Way 1.20 1.10 

20 Way 1.70 1.69 
40 Way 3.20 3.00 

741540 .50 811.597 2.10 295874 1.40 TIP32C 1.00 8295 25.00 
741542 .75 TRANSISTORS 295961 .30 71P334 1.10 0M8578 3.50 
741547 .85 2N301 2.20 295963 1.10 TIP314 1.20 AV -5-2376 19.56 
741546 1.00 29657 .60 296027 .60 T1P218 1.50 87484 99.00 
741549 1.00 29930 .60 39201 .90 TIP/2B 1.10 87554 99.00 
741551 .40 291613 1.10 AC127 .70 TIP110 1.30 MCT2 .10 
741S54 .50 291711 .50 AC128 .70 TIP120 1.30 MCT6 3.30 
741.555 .55 291093 1.00 4:187 .70 T1P2955 1.20 MCT275 1.50 
741.558 .65 292219A .60 AC188 .70 TIP3055 1.20 MCC671 3.00 
741573 .55 P92222 .20 A0149 2.50 V988AF 2.50 4928 .15 
741574 .60 PN2222 .30 AD161 1.70 MICRO CHIPS 1933 1.20 
741575 .45 292463 .35 40162 1.70 ADC() 800 12.00 1926 .15 
74L576 .50 292484 .65 6C318 .30 DACO 080 2.00 MM80C95 .90 
741S78 .50 292646 .70 BC319 .11 2012 200 952.00 80C96 .90 
741583 1.00 292647 1.10 BC327 .15 2102 350 NS2.00 MM80C97 .90 
74LS85 1.00 292894 .60 BC328 .30 2102 450 951.40 8098 .90 
741586 .50 292904 .45 BC337 .30 2102650 N$1.40 OPTOCOUPLERS 
741590 .70 292905 .40 BC338 .30 2111 1.60 MCT2 1.00 
741592 .90 292906 .45 BC547 .15 2114 150 MCT6 3.30 
741S93 .80 292913 1.20 BC548 .15 NS 11.15 MC275 1.50 
741595 .65 PN2907 .30 BC549 .15 2114 300 953.90 MCC671 3.00 
741S96 1.55 293053 .60 BC549C .10 2114150 953.50 4928 1.00 
7415107 .60 293054 .90 BC557 .16 8-31 3.30 4933 1.20 
7415109 .60 253055 .90 BC558 .16 32 up 3.10 41426 1.00 
741S112 .60 293301 .40 BC559 .16 2513 14.50 VOLTAGE 
7415113 .65 293440 1.10 BC637 .25 2516 55.00 REGULATORS 
7415114 .50 293502 .70 BC638 .36 2532 69.00 78L05 
7415122 .50 293503 .70 BC639 .M 2650 23.00 

.40 
LM311 P-5 .80 

7415123 .75 293563 .30 BC610 .M 2708 1.50 7805 1.00 
7415125 .50 293564 .30 BCY70 .95 2716 12.00 7905 1.70 
741.5126 .70 293569 .30 BCY71 .65 4116 5.50 LM309K 1.20 
7415132 .90 PN3565 .30 B0115 1.50 5101 9.00 7805K 2.10 
7415133 .50 PN3566 .30 50135 .70 61615201 12.50 11.1323-K 6.90 
741S136 .50 PN3567 :30 80136 .70 M615220 7.20 78H05KC 0.50 
7415138 1.20 293568 .30 80137 .70 MM5307 11.00 LM3/10-8 
7415139 .15 293638 .30 BD138 .70 M915309 6.50 

.60 
78L12CP 

7415151 .75 293639 .30 B0139 .70 61615312 9.00 
.40 

79L12 
7415153 .60 293640 .30 80140 .70 61615369 2.60 

.65 
LM341P12 

7415154 1.50 293641 .30 BD235 .65 5387 1.50 
.75 

7812 1.00 7415155 1.00 293645 .30 130234 .50 MM5395 6.50 7912 1.90 
741S156 1.00 P93642 .30 BD237 .50 6502 10.50 78120C 2.15 
7415157 .90 P93643 .30 80262 1.20 6508 5.50 7912KC 2.60 
7415158 .70 P93644 .30 80301 .75 6520 5.50 79H12KC 1.00 
7415160 .15 
7415161 .65 

293646 .30 
2113692 .50 

00302 .75 
130263 1.25 

6522 10.00 
6523 17.00 

78115 .35 
79115 

7415162 1.00 293693 .35 80435 .75 6551 17.00 
.65 

LM341P15 
7415163 .15 293702 .30 130646 1.70 MC6900P 9.00 

.10 
7815 1.00 7415164 1.30 P93694 .30 B0647 1.10 MC6802 13.60 7915C1 1.10 7415165 .50 

7415168 1.90 
7415169 1.90 
7415170 2.10 
7415179 .90 
741S174 .90 
741S175 .90 
7415181 2.50 
7415189 3.60 

293704 .30 
293709 .30 
293713 2.20 
293819 .80 
293866 2.00 
293904 .30 
293906 .30 
294030 1.10 
294032 .55 

80615 .10 
50V64B 4.50 
BDV6513 4.50 
BF115 .50 
BF173 .70 
BF180 .70 
BF195 .30 
8E198 .30 
BF199 .30 

6106808 12.50 
6810A 4.90 
6820 5.50 
6821 8.00 
6850 5.15 
6852 6.40 
7106 12.60 
7107 15.00 
7210 13.20 

7915KC 2.60 
78H15KC 6.50 
78L18 .35 
7818 1.40 
78121 .35 
79124 .65 
7824 1.10 
11.1371T 2.40 
LM3371 3.10 7415190 1.30 

741S191 1.10 
7415192 .15 
741S193 .15 
7415194 .70 
7415195 .80 
7415196 1.25 
7415197 1.00 
7415221 1.10 
7415245 2.35 
741S247 .90 
7415249 1.30 
7415251 .80 
7115253 .90 
7415257 .65 
7415258 .50 
74L5259 2.45 
741.5260 .90 
7415266 .90 
741S273 1.60 
7415279 .65 
7415283 1.15 
7415:90 1.10 
7415293 1.15 
7415295 1.60 
741S298 1.00 
7415352 1.30 
7415353 1.30 
7415365 .50 
7415366 .70 
741.5367 .90 
7.415368 .90 
7415373 1.50 
741S374 1.70 
741S386 .50 
7415670 2.70 
811595 2.10 
95990 11.50 

294033 .90 
294036 1.00 
294037 .90 
P94121 .30 
294233 1.60 
294235 1.90 
294236 2.20 
294248 .30 
P94249 .30 
294250 .30 
294258 .30 
294292 .70 
294354 .30 
294355 .30 
294356 .30 
291398 5.00 
294401 .50 
294102 .50 
294403 .50 
294416 1.00 
294906 2.80 
PN4868 .30 
295088 .30 
295089 .30 
295179 1.90 
295303 3.30 
295320 .80 
295401 .30 
295458 .70 
295459 .70 
295461 .70 
295484 .70 
295485 .70 
295486 .70 
295769 .30 
295770 .25 
295830 .25 
295831 .30 

BF336 .80 
BF337 .80 
BF458 .90 
BF494 .40 
BFx85 .75 
BFY50 .90 

BFY90 1.30 
1151117 1.00 
81.1126 3.00 
BU208 3.00 
1311080 7.90 
F12955 1.40 
F13055 .75 
ME112 .90 
BU326A 3.40 
6132955 1.00 
6134032 7.40 
613802 3.40 
MJ4035 6.90 
MJ4502 3.70 
MJE340 1.20 
MJE350 1.70 
MJE295 1.90 
MJE8055 1.90 
513E3521 .60 
M315003 1.00 
MJ15004 4.00 
0F102 .60 
MPF131 1.40 
MPSA05 .80 
MPSA06 .60 
MPS/112 .60 
MPSA11 .60 
MPSA12 .60 
MPSA56 .60 
MPSA92 .60 
MRF475 4.40 
TT318 .90 

180 CPU 14.00 
Z80A CPU 16.00 
280 P10 13.50 
2804 P10 16.50 
280 CTC 13.10 
Z80A CTC 16.50 
180 DMA 40.70 
280 510 /0 56.90 
Z80 S10/1 56.90 
Z80 S10/2 56.90 
I804 

S10/0 63.00 
180A 
$10/1 63.00 

180A 
510 /2 63.00 

8035 27.00 
INS8050 15.00 
INS8080 1.00 
P8085 25.00 
8155 22.00 
8165 22.00 
8205 5.00 
P8212 4.00 
8211 LOO 
8216 5.90 
82249 5.50 
8224 7.50 
8226 5.90 
8228 9.50 
8238 1.00 
8243 8.00 
8251 14.00 
IN 58251 6.50 
8253 19.50 
8255A /.60 
8257 99.00 
8259 99.00 

11.1317K 4.50 
LM3371( 5.90 
L143501( 1.40 
78HGKC 10.50 
78P05 16.50 
BRIDGES 
VM48 1.50 
W02 .60 
W04 .60 
KHPCO2 2.00 
KBP602 2.50 
KBP604 2.60 
KBP606 2.60 
KHPC1002 2.60 
K6PC1004 3.20 
KBPC1006 3.20 
MDA3501 3.20 
MDA3502 3.20 
MO43504 3.40 
DISPLAYS 
MAN2A 6.30 
MAN72A 2.20 
MA974A 2.20 
MAN52A 3.40 
MA982A 3.40 
NIA 9814 3.40 
MA96710 3.60 
MAN 8610 3.30 
MA98640 3.30 
TI1306 12.00 
01704 2.20 
01707 2.30 
01147 3.40 
DL750 4.00 
FN0357 1.10 
FN0500 1.60 
FND507 1.80 

11C90 19.50 295856 .30 TI3PIC 1.00 8275 99.00 
811.596 2 10 295873 ' '9 T1P3211 .90 8278 99.00 

TO OAOER: Heavy items sent Comet Freight on. Mail Order phone 481- 136. Wholesale Customers phone: RITRONICS WHOLESALE 189-7094. 
Mail Orders to P.O. 235 Northcote 3070 Minimum P&P $2. Add extra for heavy items, registration and certified mail. 

Price& spec. subject to change without notice. 



Ideas for Experimenters 
The cold start booster 
If you're a skiing enthusiast and you've 
been caught in sub -zero temperatures 
with a reluctant ignition then you'll 
appreciate this little circuit. Originally 
designed to cure cold starting problems 
encountered with a CDI kit, it adds an 
extra six volts to the ignition circuit 
potential just at the time when the bat- 
tery voltage is likely to be at its lowest. 
The circuit uses a diode switching 
network to provide an alternative start- 
ing circuit to the ballast resistance and 
low resistance coil circuit found in vari- 
ous makes of cars. 

It works as follows. The battery vol- 
tage, B1, is switched in series with the 
car battery when the starter solenoid is 
energised, providing the extra boost. 
Diode D1, being reverse biased, isolates 
the boosted voltage from the rest of the 
car's 12 V circuitry. Diode D3 prevents 
B1 discharging via the coil (or CDI) and 

IDEA OF THE MONTH WINNER 

FROM IGN 
--moo Dl 

John Blyth, Mordialloc, Vic. 

-12V 
EARTH 

to) 
START 

D2 

COIL(CDI) --- 

11 D3 SOLENOID 

D1, 02, D3 400 V, 5A 1 N5625 or sim. 
B1 6 V lantern battery type 509 or 609 
Reverse all polarities for +ve earth 

the starter solenoid. Diode D2 prevents 
B1 being charged via the starter solenoid. 

Fail-safe operation is assured because 
if B1 fails the ignition circuit is ener- 
gised the normal way via Dl. In my 
circumstances I had a lantern battery 
on hand which fitted snugly under the 
dash and was connected via alligator 
clips for easy replacement. I used auto- 
motive terminals for the connections to 
the car's electrics, enabling the booster 

circuit to be inserted between the igni- 
tion switch terminals and the normal 
leads. 

A possible modification for those who 
wish to use a rechargeable battery 
would be to add a bleeder resistor in 
parallel with D2 to trickle -charge B1 
while the car was running. 

The circuit has been running reliably 
since last winter with sure-fire starts 
every time. 

Capacitance multiplier 
When an audio circuit calls for a large - 
value capacitor - such as in a filter - 
then this circuit can substitute for those 
very difficult to get, expensive, high - 
value capacitors. The circuit only syn- 
thesises the required impedance, it will 
not store energy. 

The input, at VIN, looks like a 
capacitor (CIN) and you can calculate its 
value from: 

CIN = C(R1 + R2)/R1 

Note that TL071 or NE5534 op -amps 
could be substituted for the TL081 
specified. 

311 'IDEA OF THE MONTH' CONTEST 3IF 
Scope Laboratories, who manufacture and distribute 
soldering irons and accessory tools, have offered to 
sponsor a contest with a prize to be given away every 
month for the best item submitted for publication in the 
'Ideas for Experimenters' column - one of the most 
consistently popular features in ETI. Each month we 
will be giving away a Scope Panavise pc board holder, 
model 333 - as described in News Digest, p.8, 
October'81 issue. Selections will be made at the sole 
discretion of the editorial staff of ETI Magazine. Apart 
from the prize, worth about $70, each winner will be 
paid $10 for the item published. You must submit 
original ideas of circuits which have not previously 
been published. You may send as many entries as 
you wish. 

RULES 
This contest is open to all persons normally resident in 
Australia with the exception of members of the staff of Scope 
Laboratories, Murray Publishing, Offset Alpine, Australian 
Consolidated Press and/or associated companies. 

Closing date for each issue is the last day of the month. 
Entries received within seven days of that date will be accepted 
it postmarked prior to and including the date of the last day of 
the month. 

The winning entry will be judged by the Editor of ETI, whose 
decision will be final. No correspondence can be entered into 
regarding the decision. 

. 1 

Winner will be advised by telegram the same day the result is 
declared. The name of the winner, together with the winning 
idea, will be published in the next possible issue of ETI. 

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 
the bottom of the page of the contest. In other words you can 
send in multiple entries but you will need extra copies of the 
magazine so that you send an original page number with each 
entry. 

This contest is invalid in states where local laws prohibit 
entries. 

Entrants must sign the declaration on the coupon that they 
have read the above rules and agree to abide by their 
conditions. 

COUPON 
"I agree to the above terms and grant Electronics 
Today International all rights to publish my idea in ETI 
Magazine or other publications produced by them. I declare 
that the attached idea is my own original material, that it has not 
previously been published and that its publication does not 
violate any other Copyright." 

Breach of copyright is now a criminal offence. 

Title of idea 
Signature 
Name 

Date 
Address 

Postcode 

Cut out and send to: Scope/ETI 'Idea of the Month' 
Contest, ETI Magazine, 15 Boundary St, 
Rushcutters Bay NSW 2011. 
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LC 
DIGITAL 

1VIUL r !`ER % METEM t IC Test 

DIRECT IMPORT 

NOW IS 
LOOK AT THIS FANTASTIC 

For the hobbyist, technician, 
engineer etc who wants a 

reliable Liquid Crystal 
Display multimeter for a 
low low price! Features 
highly legible display 
and overload protection - so you won't 'cook' it 
in case you make errors 
Easy to use, and it 

will last you for 
years! 

P&P S4.00 

Still only 
$498° 

27MHz 
TX/RX 
TESTER 

AT 
An affordable g FREQUENCY 

1 ' / :e action 
hook probe so With a's - gé action and a 
long shaftthis probe makes 
connection in those tight 
comers a breeze! Suitable 
fot all test work 

RED -W 4589 
BLACK - W-4590 

Cat. Q1450 bo0MHz - 7 Digit RED -K W W84582 CUPS 

Cat. Q-1380 P&P $3.00 

This set has been specially developed for the servicemen 
to facilitate the location of faults in hand held transceivers 

' etc. Now everyone can afford this luxury! This compact 
portable unit is a must for every amateur enthusiast. Call 
in and check out the tremendous features it has to offer! 

RESISTANCE SUBSTITUTION'5) 
WHEEL 

Much cheaper than decade 
box - and just as useful! I 

Cat. $ 7951 
Q-1410 

LOGIC PROBE 
A superb time -saving tool lot the 
hobbyist, techtuui etc. Hooks 

circuit under test for its 
power. Many other features. 

Cat. Q-1272 P&P S3.00 51 

Don't be confused by the size and weight of 
the unit - ii is NOT a toy! In fact it is a 

sophisticated piece of test equipment that every 
hobbyist can afford. Consists of a full 7 digit 

counter, with variable gating times and 3 

ranges - 6MHz, 60MHz 
and 60CMHz. Battery 
operated so it's with you 

wherever you go. A must! 
Cat. D-3000 P&P 55.50 

Normally used for CROs, 
but ideal for above ± ` 

counter on a x 1 scale. At ti 
a bargain price compared 
to other probes. 16, 

$3550 
Cat. Q-1245 P&P 53.00 

O 
QUALI ÉN pR THE KE 

FOR , P&P 54100 

AgATer meterpow 

S 
uDGET MET 

gat. Q-1020 

B 20 kohm 
Multitester 

This may be low budget - but this 
one gives a pfrmace for the 
price! An amanngtop 20,000 ohms pe 
volt and it's under 520o.00!ln 

$ 9s 
P&P S2.00 19 

-A pocket multimeter for 
the beginner or the 
handyman If you're just 
starting out In the world 
of electronics and you 
have a tight budget - 
look no huffier. Simple 
operation. 

fu 

Cat. Q-1010 P&P 02.00 

16 PIN 

TEST IC Jumper 
93C 

C. T9 6P Lead Set 

P&P 51.00 
Eliminate 
the dar. nger 
or shortingrung 

out pins 
with this 
spring loaded 

Test Clip! 

A pair of red and 
black leads, one 

395 
metre long with 
matching IC test 
clip at each end 

Cat. 
W-4572 

MINI ALLIGATOR RED=W-4550 

CLIPSFully insulated 
with plastic shroud, 1~ 

easy to solder to. Two colours C 
available 28c each SIR 1314 O 

Ibis is 0 plough Lsn EachQ it 
that uses the 2p01í 

DO Cove" 
vr 

d 0u1í° 91 t 
bed to tn., 

ipstru,,en . 

-eaCTee ii 

,1 I Jo. 

Pocket Cat. 0-1200 For the professional 

BLACK - W-4552 

High 
Imped- 
ance 
Meter 

who wants the lowest 
Multi- $ 200 circuit loading... . 

Tester incredible 10M imp. 

P&P $4.00 

(DC) even has centre 
zero range! 



RICES & MONTHLY SPECIALS MEANS THAT 

7,1", 41, CRO 
6.5MHZ 

75mm 
,Ve still can't believe the incredible response were 
aving on this affordable CRO. We have literally 

mold thousands of them in the past 12 months - the 
Sales speak for themselves. Suitable for any applic- 
gtion - laboratory, classroom, field work, and of 
'nurse the hobbyist 

5199 

TO 
ON THIS 

latiural0ry 
0501110S[0pe 
4. 01)x0 

1711-.1 .Y1'11:1 

/I «-x1+ ... --- 
« 4,.. 

OVER 1500 SOLD 
'WO TOP METERS c 
ROM DICK SMITH ,._ Q-1140 PRO 

QUALITY 
METER 

$7480 
Cat. 0-1140 P&P 04.00 

egim~ Js 

This handy little unit is 
virtually a test bench 

in one small package! 
Not just a sensitive 

(100k/V) multimeter. 
This one checks 

transistors and 
measures capacitance 

etc. Fuse and diode 
protection of the 

movement II you want 
a multimeter that will 

do just about anything. - look no further! 
Complete with battery, 

test leads, and full 
instructions. 

Q-1136 
transistor 

checker 
multi - 
meter 
Cat. Q-1136 
P&P 54.00 

This unit is similar to 
the one above except 

for a few minor 
differences. i.e. does 

not have capacitance 
checking facilities, nor 
does it have a 250mV 

DC position. But the 
really good news is 
that it's CHEAPER!! 

Everything else is 
much the same,so it is 

up to you - the money 
or the best! 

Cat. 0-1280 
P&P 55.50 

100MHz , 
CRO PROBE 

This incredibly versatile 
probe set is so good we 
thought we'd mention it twice 
Ideal for any CRO and comes 
with an abundance of 
accessories! 

Cat. 0-1245 

P&P 53.00 
$3Sso 

CRO A r aptor 
Plugs into the Dick Smith 

990 
CRO enabling g acces 
ones from more expen- 
sloe sets to be used. Cat. 0-1281 

HANDY METER 
CARRY CASE 
This offers more than just protection for 
your valuable meter. Also keeps your 
leads and instructions tidy and gives 
you room to store notes etc. Suits 
models Q-1136, Q1140 & Q-1024. $1495 

Cat. 0-1137 P&P 52.00 

Multimeter RF Probe 
Extend the useful range 
or your altimeter with $ 98 
this net probe .- - 
150014 - 30MH4 P&P 02.00 -mat' 0-1138 

LOOK AT DICK'S PRICE 
FOR A TOP NAME 

HITACHI CRO 

Cat. 0.1242 P&P $5.50 

15MHz Dual Trace 
II you're after the very best, then look no further! 
We're offering this fantastic Hitachi V -152B Dual 
Trace CRO at a very affordable price. 

Check these features: 
Extra high sensitivity 
5 display modes 
Trace rotation via front panel control 
Colour-codeed panel layout for operating ease 
TV sync -separator circut for rapid video measurement 

One touch wave -form slulting 

65S 
HIGH ACCURACY 

AC BRIDGE 

Better han a multimeter... with 
this Br dge you can accurately 
and easily measure inductance, 
capacitance, resistance, 
compare unkríown.components 
etc. Easy to use and very 
affordable! 

DICK SMIT 
Electronics 

s81so 
Cot. 0-1420 P&P 54.00 

MAIL ORDER CENTRE: P.O. Box 321 North Ryde, NSW. 
2113. Phone (02) 888 3200 

SEE OUR OTHER ADS IN THIS MAGAZINE FOR 
OUR FULL LIST OF STORE ADDRESSES DSE/A184/PAI 

Tx: 



u M A K 

for JAPANESE ICs 
& TRANSISTORS 

OEM Quantity prices available 

NEC 

SANKEN 

OKI 

TOSHIBA 

- 

HITACHI 

SANYO 

MITSUBISHI 

'11\IMl 
MATSUSHITA 

FUJITSU 
Send for price list 

A 
PTY. LTD. 

167 Roden St., West Melbourne, 
Victoria 3003 

Phone: (03) 329 5433 Telex ÁA37753 

MAIL AMS ORDER 
CENTRE 

TAPES CHEAP! 
BULK TAPES DISCOUNTED 

Maxell 
UDXL IIS C90 EPITAXIAL 
UDXL II C90 EPITAXIAL 
UDC 90 
LN C90 

TDK 
SA -X C90 
SA C90 
AD C90 
D C90 

EPITAXIAL 
EPITAXIAL 

12 for $58 
12 for $49 
12 for $38 
12 for $26 

10 for $49 
10 for $39 
10 for $30 
10 for $24 

AMPEX 
NEW GM II C90 10 for $42 
GM I COO 10 for $35 
EDR C90 10 for $29 
ELN C90 10 for $23 

VIDEO - OPEN REEL - METAL 
MAXELL, TDK, AMPEX, AKAI - Send for 

complete Tape Price Lists'- FREE 

HI-FI SYSTEMS 
AMPLIFIERS, TUNERS, TAPE DECKS, 

TURNTABLES, SPEAKERS, HEADPHONES, 
RECEIVERS. 

Our range Includes: 

S,,.r. rui MPIONEER 
m>narain" AKAI 

SOUND DYNAMICS. KSW 

CAR SOUND 
RECEIVERS, TAPE PLAYERS, BOOSTERS, 

EQUALISERS, SPEAKERS - Including: 

iiDPIONEER VOXSON 

ACCESSORIES 
CARTRIDGES, STYLII, CLEANERS, ' 

DEMAGNETISERS,, DISCWASHER 

- PARABOLIC STYLUS - 
Complete Range 

O I V I OI I Moving Coil and 
Magnetic Cartridges 

Ring or Write for Free Price Lists! 
TAPE ORDERS: 
Add: Peck end Post $3.00 per Order 

end send cheque/money order to: 

AMS 
MAIL ORDER CENTRE 

135 HAWTHORN ROAD, 
CAULFIELD, VIC. 3162 

(03) 528 1149 
Stock at paces shown available at time 

of going to press. J 

E.S.O. Sales 
P.O. BOX 144. 

TULLAMARINE, 3043 
Phone: 338 8033 

MOS MEMORY 
2708 8K EPROM 4.50 
2716 16K EPROM 4.50 

2732 32K EPROM 8.50 
2114 4K RAM 1.80 

4116 16K RAM 1.80 

G.E. SEMICONDUCTORS 
C220D 400 V 10A SCR 2.50 

C122D 400V 8A SCR 1.00 

C103Y 30V .8A SCR 

2N6028 40V P.U.T. 

SC151 D 400V 15A TRIAC 

4N33 OPTO ISOLATOR 

IN5061 600V 1A DIODE 

IN5062 800V 1A DIODE 

V275LA20A G.E. MOV 

TRANSISTORS 
BC547A 
BC558 

BC548 

BC559 

BC177 

BC178 

2N441 T036 POWER 

2N443 1036 POWER 

TIP111 DARLINGTON 

DIODES 
1N914 SIGNAL DIODE 

1 N4148 SIGNAL DIODE 

1 N4004 1A 400V 
1 N4005 1A 600V 
1 N4007 1A 1000V 

0.49 
0.45 
1.49 
0.75 
0.20 
0.21 

1.50 

0.08 

0.08 

0.08 

0.08 

0.15 

0.15 

3.50 

3.75 

0.40 

0.04 

0.04 

0.05 

0.06 

0.08 

**** SPECIALS **** 
A14U 1A 25V DIODE 2.00/100 

LARGE RANGE OF CAPACITORS. 
ALSO RESISTORS IN STOCK ASK 

FOR OUR FREE PRICE LIST. 

Prices plus tax if applicable. 
Please include $2.00 Post 8 Package 

Other Products available 
on request. 

PLEASE CALL OR WRITE 

I 
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ABRILLIANT NEW KITS OR '82! Y ..«.«..« .«.« ..« 
500MHz Digital Frequency 500MHz Digital Frequency 

ó Period Meter 
H 
W 

4 ----- 5 , 
I W ¿ 

=1..4!.S-j 
CO 

CA 

9 
REF: EA Dec'81 - Feb'82 
500MHz option only $26 extra 

50MHz,Version $119 

Other people may appear to be selling this kit for less. 
But you GET less!!! Exclusive Jaycar features: 

Heavy gauge front panel. Pre -punched, and 
silkscreened. (NOT Scotchcal). Low aging rate 10.000 
MHz crystal Quality IC sockets provided (A MUST) 

All metal film resistors .used (1% 50ppm) Therm - 
alloy heatsink for +5V regulator Tilting bail 
Beware of advertised units that do not conform to the 
original design. They may have inferior performance. 

THE BEST 
QUALITY 
KIT 
VERSION 
OF THIS 
PROJECT 
IN 
AUSTRALIA 

Lyrebird Piano Kit Lyrebird Kit 
NEW LOW PRICE.... 

SAVE $50!!! 
NEW LOW PRICE!! Because we are shipping keyboards and other 
expensive components in bulk due to high demand, we can pass savings 
on to YOU. 
Yóu can now have a magnificent "Lyrebird" 6 octave touch sensitive 
piano now for only $475!1 That's a staggering $50 off the old price. 
REMEMBER!! THE LYREBIRD OUTPERFORMS READY BUILT 
PIANOS COSTING UP TO THOUSANDS OF DOLLARS MORE. WHY 
PAY MORE WHEN YOUR CONSTRUCTION KNOWLEDGE CAN 
SAVE YOU A FORTUNE? 

Brilliant 5000 Series Amps "NO COMPROMISE" 
1, ill 

I. 

.. 

$299 
SUPER FIN ISH 

< $275 

...................................... 

i 
.._ 

- 
The standard 5000 pre -"amp Is available 
at $245 - no more than others but still better. 

It is pleasing to see that many, many hundreds of Australians appreciate a quality kit when they see IT. The 5000 MOSFET P.A. and Pre -amp 
are so good they are attracting International interest. (We will be exporting our first shipment of these to - would you believe an Asian country 
- as you read this). Many people still can't comprehend their current performance specs make them the BEST amps in the WORLD. 

WRITE FOR A FREE LEAFLET Specs aren't needed when you can say 'BEST' 

Sub -Woofer 
Sensation 
Many of you have followed the recent 
articles in EA regarding the design of 
vented loudspeaker enclosures. The 
natural progression of this discussion was 
a description of a vented speaker system. 

/1 At the same time we were concerned 
that the most critical component, the 
low frequency driver must be of high 
quality with consistent Qt and Vas. 
Jaycar has had such a speaker madel The 
unit has been specially manufactured for 
us to our specs. It is ideal for subwoofer 
applications based on the work of Thiele, 
Small and Snyder. 

SPECS: Diameter 10" (250mm) cast frame QT= 0.39 VAS= 631 
Power Handling: 100W (RMS) Voice Coil = 2" (51mm) die. 
Magnet Assy. = 3kg (6.61bs). 

Because of bulk buying we have been able to bring this unit to you at 
an unbelievable price. Normally this unit would sell for well over 
$100 (they are overseas). 
THE INTRODUCTORY PRICE FOR THIS UNIT? ONLY $79.50 
A FREE SUBWOOFER CABINET DESIGN IS PROVIDED WITH 
EACH UNITI 

ONLY $79.50 ea 
New EA FUZZ BOX $19.50 
Ref: EA Feb'81 COMPLETE KIT 
The engineers at Jaycar have come up with a greetversion of thlsversatile kit. The kit features a heavy duty footswitch - a must for the serious 
stage muso. 

Drum Synthesiser Kit 
As used by WARREN CANN 
of "U TR A\ OX" 
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Original design from the UK magazine 5 "Electronics and Music Maker" April cji 
1981. Self-contained unit produces a 
variety of fixed and falling pitch effects. 
Trigger by tapping the unit Itself or by > 
striking a drum to which the unit is atta- co r ched. The Jaycar "SYNTOM" comes D 
complete with high quality pre -drilled 
moulded all ABS box 152 x 80 x 47mm G) 

365!j 0 panel. 2 
with professional silk-screened front > 
FEATU RES: Decay from less than 0.1 
second to several seconds, pitch control, ñ 
sweep control and volume on/off. -I 

EÁ dual tracking PIS 
$84.50 

ETI 158 LOW OHMS METER Ref: Nov'81 ETI $29.50 
This extremely handy kit is now available from US. Even capable of 
testing dry solder jointsl I Complete kit inc. case & large meter. 

1% resistors used NOT 2%. 
Ref: EA March '82 

At Iastl I A dual -tracking power supply with fixed +5V reg. at a reason- 
able pricell 

YOU PAY NO MORE FOR A QUALITY JAYCAR KITII 

EXCLUSIVE!! 

10 TURN 
..225% LINEARITY POT used for greater 

accuracy 

Jaycar 380 Su sx St y 
Ph. 2646688se Telex 722932000 

Mail Orders To: 
SHOP HOURS Box K-39 Haymarket 2000 

Mon -Fri 9 to 5.30 Post and Pecking charges 
Sat 9 to 3 $5-$9.991$1 / $10524.99 (52) 
Sun 10 to 2 S25 -S49.99 ($3) 550-599.99 ($4) 
Thurs night to 8pm $100 up ($5.50) 
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Most popular 
""""'"" 

Yaesu's brilliant TOP OF THE 
communications FRG 7700 SWRANGE SSg HF 

the receiver in 
World! 

I 

_ . ti _ rl 
' -r :. 

-4:: et/ le : ód-- 
20 000 YAESU 

RAN FRG -7 
More Yaesu FRG -7's are in use throughout the world 

than any other communications receiver Check 

these outstanding features 

Features the famous'Wadley Loop' for rock solid 

stability & minimal drift' 
Triple conversion superheterodyne circuit for 

extremely high sensitivity with excellent selectivity 

(better than° 7uV. 6dB @ 3kHz& -50dB @ 7kHz) 

Operates from 100/120/220/240V AC or 135V 

DC 
Weighs only 2kg, size 34 X 15 X 29cm 

21C, 22 transistor & 16 diode circuitry 

D-2850 LAST 15'111 

WAS $ Oo 
ONLY 359 

SAVE $40 

DICK SMITH 
Electronics 

Australia's largest 
supplier and Yaesu 
factory approved 

distributer & 
service centre. 

There's not much we need to say about this 

outstanding receiver: let the features speak for 

themselves 
2MHz - 30MHz continuous! 

All mode including FM(great with converters) 

Digital frequency readout, with digital clock. 

Superbly easy to operate: set pre -selector, 

then tune! 

Timer for tuning receiver on/off, plus control of 

external equipment eg. (tape recorder) 

D.2841 K SMITH 

EXCLUSIVE 
TODIC 

ONLY $499 
NEW 

OPTIONAL MEMORY 
UNITGives you single button fe 

call of any of 12 chosen 

frequencies Great for monitoring, 'skeds 

etc Simple connection. ~ructions inc D-2842 

The FAT 7700 is an ultra Antenna compact antenna tuner 

Designed to operate from 

150kHz 30MHz it will provide 

the proper impedance for n 
the receiver, rejecting unw 
anted signals. Also has a built -radial max. attenuator 

plus o two -section lowpass filter aid for rejection of 

strong signals above 2MHz D-2843 

FRV 7700 VHF 2-6 
metre converter 

:: `Ti 1 T 
i1 , 1 J ̀  

1::*:::* 

J. VHF ,,, . 
, N . ;; Handy FM . . ,-% . oRs 

.. '/ ScpkN 

;; Transceiver r AciLIEs ti 
PT -208R 

s' 

' The FT -20811 transceiver bungs a new fleabdiry to 
today's active 2M operator An easy to read LCD 
display is coupled with a 4bit microprocessor, 
bringing 10 mentones & a scanning function Only O i 
with Yaesu can you get these features at such an 

$ 11yyyy 
, economical price. Check a out NOW, 

Cat D-2889 368 
e INC. CHARGER : 

increase the listening range of your FRG -7700 with 

this high performance frequency converter You'll be 

able to listen to all the amateur activity 'up top', plus ONLY 
aircraft & land mobile stations, etc Makes great aka+++ 

urerung! 

er 58180 

0-2844 S 124" 

CHAR G 
MOBILE 

ER 
D-2894 

/' 
The Yaesu PA -2 is a 
mobile charger, come 
pwr supply. Suited for 
the 17207R & Ff208R 
Uses the power from 
your I2V battery when 
mobile. Also recharges 
nicads in your battery 
pack. 

transceivers 

FANTASTIC 
FT -107 DMS 

This has to be Yaesu's finest transceiver A 

masterpiece of solid state engineenng - you 

only have to lake the cover off to see the thought 

& care that has gone into its design Full band 

coverage, of course -in all modes (FSK included) 

A massive 240W PEP input, with features like RF 

speech processor, variable bandwidth, superb 

noise blanker PLUS 12 channel memory The 

11. 107 is everything you want from a transceiver 

and a little bit more 

O LY$1328 
Antenna Coupler 
' .. - FC 107 D-2873 

- ..' ,' 
' Problems with antenna 

iris -match on your FT - 

I077 Not with this sup 

erb coupler. Designed to match the 107 

styling, but just at home with any transceiver 

Huge meters for power output and SWR. 

Superb quality! 
$ 205 ONLY 

FT -902D 
our most popular 
HP transceiver Ac 

0.2853 

The FT -902D has lust about everytning you've ever 

wanted in a transceiver All modes (yes, even FM 

great with transverters), & all bands from 160 to 10M 

(including WARC) You get digital readout, RE 

speech processor, refection swung, 180W PEP input 

etc etc, So come in to one of our stores & check i 

out & ask for your free brochure 

oNLY$1195 
Antenna Coupler 

_mg , . FC 902 
0 This coupler can feet 

re, A! 
anything from a randor 

e length of wise to a bean 

Match the load perfectly so you cat 

deliier more power up there where it' 

wanted! Suits all bands, has built -i 

SWR/pwr meter as well. 50 or 75 ohr 

system, 500W rating. 

_.. ... . . . . . : : . . . . . . 

ONLY $265 
' 

' :: D-2855 r iñii:i. iiiii".; !_I!! _-..+d.!$ 

ONLY 82998 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI pro- 
jects. If you are looking for a particular 
component or project - check with our 
advertisers if it is not mentioned here. 

ETI-607F Prop. aircraft 
Another project in the ETI-607 Sound 
Effects series. The printed circuit board 
is common to each project in this series - all you have to do is obtain the pc 
board appropriate to the package for 
IC1 (SN76488) in the project. As ex- 
plained in the article, these ICs come in 
two sizes - the A pack and the NF pack. 
The pc board appropriate to each pack is 
marked in the same way. 

MOSS 
COMPONENTS 

PO BOX 324, FAIRFIELD, NSW 2165. 

RESISTORS 
1/2W Carbon Film 5% 40 
1/4W Carbon Film 5% 30 

DIODES 
I N4004 80 I N4007 ...140 
N5404 ... 380 I N4148 50 

MAIL ORDER SUPPLY 
SPECIALISTS 

ZENER DIODES 
'h W att 230 
1 Watt 250 

Write for Catalogue 
Pack & Post 10% 

Min $1.00 Max $5.00 
Office. 68 Dawson St., 

Fairfield. NSW. 

' 

ETI-499 MOSFET PA 
Componénts and kits for this project 
should be widely available. The 2SK134 
and 2SJ49 MOSFETs have been avail- 
able from a wide variety of suppliers for 
at least a year now - and prices have 
been coming down. The Elna 8000u/75 
V electrolytic capacitors used for power 
supply filtering are also widely stocked. 
When originally introduced, these were 
around 100 mm tall but were subse- 
quently reduced to 60 mm by the manu- 
facturers. We recommend you usethe 
latter. 

You may fmd heatsinks a little 
harder to get than the rest of the compo- 
nents for this one. However, we have 
found Philips' 65D6CB heatsink stocked 
by Rod Irving Electronics in Melbourne, 
plus Electronic Agencies and Jaycar in 
Sydney. Series 5000 heatsink panels 
are currently on special at $20 - see 
page 49. 

ETI-479 Bridging module 
Another project using `common -as -dirt' 
components. We'd be very surprised if 
you had trouble finding components for 
this one. Note that either NE5534N or 
NE5543AN ICs may be employed, but 
there's no advantage in using the more 
expensive 'AN' types. 

York Street 
Smorgasboard! 
The Town Hall end of Sydney's York 
Street will turn into an electronics en- 
thusiasts' smorgasboard this month! 
Electronic Agencies and Jaycar will 
both move in. Dick Smith's store is 
centrally located at 125 York Street. 
Immediately on the left hand side is 
David Reid Electronics and a few 
steps further on is a Tandy store - both 
at 127 York Street. Electronic Agencies 
will now occupy 123 York Street, to the' 
right of Dick Smith, and Jaycar will 
occupy 125 York Street, immediately 
above. 

In future, in this column, when we say 
"... parts obtainable in York Street, 
Sydney ...", you'll understand what we 
mean! 

PC Boards, panels etc. 
Almost every pc board ever published 
by ETI may be obtained from the 
following firms: 

RCS Radio 
651 Forest Rd 
Bexley NSW 2207 

All Electronic Components 
118 Lonsdale St 
Melbourne Vic. 3000 

In addition, many of our boards are. 
stocked by Radio Despatch Service or, if 
they haven't got your requirements in 
stock, can have them made to order for 
you. Here they are: 

Radio Despatch Service 
869 George St 
Sydney NSW 2000 

The same three firms can provide front 
panels for our projects, too. 

For the projects we've done over the 
past three or four years, many (if not 
most) pc boards and panels may be 
obtained through the following firms: 

Mini Tech 
P.O. Box 9194 
Auckland N.Z. 

James Phototronics 
522 Grange Rd 
Fulham Gardens S.A. 5024 

Sunbury Printed Circuits 
10 Counihan St 
Sunbury Vic. 3429 

Jemal Products 
P.O. Box 168 
Victoria Park W.A. 6100 

Rod Irving Electronics 
425 High St 
Northcote Vic. 3070 

60 - March 1982 ETI 
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The 
DICK 
SMITH 
three 
channel 
digital 
proportional 
radio control 
Imagine! A fully digital proportional 3 channel radio control system for 

under $100.00! Compare elsewhere at $150 and more .. . 

This outstanding system features three individually controlled channels, 
with 'trim' offset controls. Two channels are joystick controlled, the third 
a slider control (ideal for throttle, etc.) 

Complete with receiver, battery holder and three servos 
(spare battery holders and servos available so you aren't 
tied to just one model!) 
Ideal for models of all types: boats, planes, vehicles, etc. 
Top range transmitter and ultra -sensitive receiver 
Crystals are changeable for different operating frequencies 
Requires 10 pen light cells. Cat. S-3003: 22 cents each 

GET INTO RADIO CONTROL MODELS NOW! 

A MASTERPIECE IN 
STATE-OF-THE-ART RADIO 
TECHNOLOGY 

DICK SMITH 

e /ow cyst 
we4to 

mode/ 
Pi 

Complete with transmitter; 
receiver, battery holder, 3 servos 

DICK 
BREAKS 

$100 BARRIER -- 
only 

Q a 
N 

Q Cat Y-1230 P&P Si 
lU 
H 0 

l SEE OUR OTHER ADS FOR 

Electronics FULL ADDRESS DETAILS 



PRACTICAL TRANSISTORISED 
NOVELTIES FOR HI-FI 
Circuits for audio power meter, stereo phone adaptor, 
multi -channel mixers, gain control, contour network 
etc. etc. 

201 $1.30 
SOLID STATE NOVELTY PROJECTS 
A number of novelty projects using modern ICs and 
transistors. Includes Optomin -a musical instrument 
played by reflecting a light beam with your hand, 
water warbler for pot plants, music tone generator, 
LEDs and ladders game, touch switch, electronic 
roulette wheel, etc. 

219 $2.90 
PRACTICAL INTRO TO DIGITAL ICs 
Introduction to digital ICs (mainly TTL7400). Besides 
simple projects, includes logic test set to identify and 
test digital ICs. Also includes digital counter -timer. 

225 $4.20 
HOW TO BUILD ADVANCED 
SHORT WAVE RECEIVERS 
Full practical constructional details of receivers with 
performance equal to commercial units. Also add-on 
circuits of 0 meter, 5 meter, noise limiter etc. 

226 $4.05 
BEGINNERS' GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
Enables total beginners to tackle electronic projects. 
Includes component identification, tools, soldering, 
building methods, cases, legends etc, etc. Practical 
basic projects are included. 

OK Farnsworth -100 times- 
"! must not read Babani Books 

in class." 

HANDBOOK OF RADIO, TV, INDUSTRIAL 
& TRANSMITTING TUBE & 
VALVE EQUIVALENTS 
Eqúivalents book for amateurs and servicemen. More 
than 18 000 old and new valves from UK, USA, 
Europe, Japan et al. CV (military) listings with com- 
mercial equivalents included. 

BP2 $2.25 
2ND BOOK OF TRANSISTOR 
EQUIVALENTS & SUBSTITUTES 
Data on devices not included in BP1. This book sup- 
plements BP1, i.e: no data is duplicated. 

BP14 $4.05 
FIRST BOOK OF PRACTICAL ELECTRONIC 
PROJECTS 
Full constructional data, circuits, components lists for 
many practical projects including audio distortion 
meter, super FET receiver, guitar amp, metronome, 
etc. 

BP23 $2.55 

GIANT CHART - RADIO, ELECTRONICS, 
SEMI -CONDUCTOR & LOGIC SYMBOLS 
Identify those symbols at a glance. A must for begin- 
ners and advanced enthusiasts alike. Professionals 
can always hide it in their desks! A steal at only .. 

BP27 $2.20 
DIGITAL ICs & PIN CONNECTIONS 
Equivalents and pin connections of popular user - 
oriented digital ICs. Details of packaging, families, 
functions, manufacturer and countries of origin. 
Includes Fairchild, Ferranti, Harris, ITT, Motorola, 
National, Philips, RCA, Signetics, Sescocem, SGS- 
Ates, Siemens, SSSI, Stewart Warner, AEG-Telefun- 
ken, Texas, Teledyne. Companion volume to BP41. 

B P40 

LINEAR IC EQUIVALENTS 
& PIN CONNECTIONS 
Similar to BP40 but deals with linear ICs. 

BP41 

$8.45 

$9.25 
IC555 PROJECTS 
One wonders how life went on before the 555! In- 
cluded are basic and general circuits, motor car and 
model railway circuits, alarms and noise makers plus 
section on subsequent 556, 558 and 559s. 

227 $4.20 BP44 $6.45 

44-101-101**-11~4us~4-19~~-******-11-114-K.49(411111~-1(4-1 
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HOW TO BUILD YOUR OWN 
SOLID-STATE OSCILLOSCOPE 
Project divided into sections for builder individually to 
construct and test - then assemble into complete 
instrument. Includes short section on scope usage. 

BP57 $5.05 
SECOND BOOK OF CMOS IC PROJECTS 
Leading on from book number 224 '5ú CMOS IC 
PROJECTS', this second book provides a further 
selection of useful circuits mainly of a fairly simple 
nature. Contents have been selected to ensure 
minimum overlap between the two books. 

BP59 $5.05 

ELEMENTS OF ELECTRONICS 
This series provides an inexpensive intro to modern 
electronics. Although written for readers with no more 
than basic arithmetic skills, 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 continu- 
ally digressing over the whole field. Once the funda- 
mentals are learned the workings of most other things 
are soon revealed. The author anticipates where dif- 
ficulties lie and guides the reader through them. 

BOOK 1 (BP62): All fundamental theory necessary to 
full understanding of simple electronic circuits and 
components. 

BOOK 2 (BP63): Alternating current theory. 

BOOK 3 (BP64): Semiconductor technology leading 
to transistors and ICs. 

BOOK 4 (BP77): Microprocessing systems and 
circuits. 
BOOK 5 (BP89): Cómmunications. 
This series constitutes a complete inexpensive 
electronics course of inestimable value in hobby or 
career. 

Books 1/2/3 $7.60 (each) 
Books 4/5 $9.95 (each) 

SINGLE IC PROJECTS 
Simple to build projects based on a single IC. A few 
projects use one or two transistors as well. A strip 
board layout is given for each project plus special 
constructional and setting up info. Contents include 
low level audio circuits, audio power amps, timers, 
op -amps and miscellaneous circuits. 

BP65 $5.05 
REMOTE CONTROL PROJECTS 
Covers radio, infra -red, visible light, ultrasonic con- 
trols. Full explanations are provided so that the reader 
can adapt the projects for domestic and industrial as 
well as model use. 

BP73 $6.60 

POPULAR ELECTRONIC CIRCUITS - 
BOOK 1 

Yet more circuits from Mr Penfold! Includes audio, 
radio, test gear, music projects, household projects 
and many more. An extremely useful book for all 
hobbyists offering remarkable value for the designs it 
contains. 

B P80 $6.60 
ELECTRONIC PROJECTS USING 
SOLAR CELLS 
Well-known author Owen Bishop has designed a 

number of projects that benefit from solar power and 
obviate the problems encountered with batteries, 
such as weight and bulk, frequency of replacement, 
and failure when batteries are exhausted. 

BP82 $7.15 
DIGITAL IC PROJECTS 
Companion to No. 255 Practical Introduction to Digi- 
tal ICs and BP61 Beginners' Guide to Digital Electro- 
nics. The projects included in this book range from 
simple to more advanced projects - some board 
layouts and wiring diagrams are included. The more 
ambitious projects have been designed to be built 
and tested section by section to help the constructor 
avoid or correct any faults that may occur. 

BP84 $6.40 
INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
Companion to BP1 and BP14 equivalents books, but 
contains a huge amount of information on modern 
transistors produced by over 100 manufacturers. 
Wherever possible, equivalents are subdivided into 
European, American and Japanese types. Also 
shown are the material type, polarity, manufacturer 
and indication of use or application. 

BP85 

ORDER FORM 
Please forward 

$9.95 

Book Qty BP14 gP59 BP80 
201 ... BP23 BP62 BP82 
219 BP27 BP63 BP84 
225 ... BP40 BP64 BP85 
226 BP41 BP65 BP89 
227 .. BP44 BP73 
BP2 ... BP57 BP77 

Send to ETI Book Sales, 4th Floor 
15 Boundary St, Rushcutters Bay NSW 2011. 

Please allow 4-5 weeks for delivery. Trade enquiries welcomed. 

Post & handling: 
1-4 books: 51.35 11-20 books: 53.50 
5-10 books: 52.70 over 20 books: 55.00 

I enclose 5 (inc. p & h.) 

Name 

Address 

Postcode 

ETI March 1982 - 63 



In the world of 
personal computers,there is just one 

that is known as the best. 

THE 

PET 
GconwTtoclore 

: _ 

Cgnn- 
co.nnuter 
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NEW large screen model, 
Still only$999. 

Stop fooling around with mere toys! Get a real computer for the same price 
or even less. Get a Commodore PET Computer. 

New generation PET Computer has all the features and more of the previous 
top -selling model that revolutionised the computer world. Your new PET has 
large crisp characters on a 12 inch green phosphor screen - no more eye strain! 
Other new features include an electronic end -of -line bell; the ability to erase all or 
part of a line; screen tabulation; and extra repeating keys. 

New low-cost PET is suitable for personal, educational and scientific 
applications. Pet computers are easy to use - no previous computer experience is 
necessary and a wide variety of programmes are available from the nationwide 
network of Commodore's authorised dealers. 

Commodore dealers are computer specialists - they can assist you on business 
and technical applications as well as providing specific programming advice. 

PET 4016 

FEATURES 
The PET 4016 offers an IEEE 

parallel port and an IEEE -488 bus for 
disk and printer communications. 

Also included is an eight bit parallel 
user port with "handshake" lines. 

The PET supports two Commodore 
C2N cassette ports for external 

cassette input and output. 
Each PET 4016 includes 18K of ROM 

containing BASIC and a machine - 
language monitor. The BASIC 

interpreter is activated when you turn 
on your PET 4016 - no loading is 

necessary. 

12" SCREEN 
40 characters wide by 25 lines long. 

128 ASCII plus 128 graphic characters 
8x8 dot matrix characters 
Green phosphor screen. 

Brightness control. 

KEYBOARDS 
74 -key professional keyboard. 

Separate calculator/numeric pad. 
Upper-case alphabetic characters. 

Shift key gives 64 graphic characters. 

MEMORY 
PET 4016: I6K (15359 net) random 

access memory (RAM). 

POWER REQUIREMENTS 
Volts: 240v 

Cycles: 50HZ 
Watts: 100 

SCREEN EDITING CAPABILITIES 
Full cursor control (up, down, left, 

right). 
Character insert and delete 

Reverse character field 
Overstriking 

Return key sends entire line to CPU 
reguardless of position 

INPUT/OUTPUT 
Parallel port 

IEEE -488 bus 
2 cassette ports 

Memory and I/O expansion 
connectors 

FIRMWARE 
18K of ROM contains: 

BASIC (version 4.0) with 9 -digit 
floating binary arithmetic 

Tape and disk file handling 
Machine language monitor 

PHYSICAL SIZE 
Height: 14" 

Width: 16.5" 
Depth: 18.5" 

Shipping Weight: 461bs 

Commodore PET 4016. Simply Australia's most professional personal computer. 

OS commodore 
CO\4PUTERS 

For details of your local dealer send to: 
Commodore Information Centre, Box 336, Artarmon, New South Wales 2064. Australia. Telephone (02)437 62% 
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Grab for the 
handheld market 

The Sharp PC 1500 is a more 
powerful version of their PC 
1211, having 2.6K of RAM and 
16K of ROM, RAM being 
expandable to 16K with 4K 
modules. It has a 7 x 156 dot 
matrix liquid crystal display and 
includes an extended BASIC in- 
terpreter. The unit has a 65 -key 
alphanumeric keypad with six 
programmable function keys, 
18 soft keys and 10 prepro- 
grammed command keys. 

The display can show up to 26 
upper and lower case alphabetic 
characters, numbers and graphics, 
as well as special characters. Other 
features include a built-in real time 
quartz clock, 60 -pin I/O buss con- 
nector and an add-on RS -232 
interface. 

A printer/plotter, which includes a 

cradle in which the micro may sit, is 

said to include the ability to plot full 
X/Y/Z graphics in full colour and 
print text in nine different character 
sizes ranging from four to 36 
characters per line using 225 -inch - 
wide paper. Point -plotting resolution 
was given as approximately 200 x 

500 points. 
Sharp is 'private -labelling' the new 

Tandy handheld, called the PC -2. 
Tandy say the BASIC interpreter in 

the handheld has programming 
features equivalent to their Model Ill 
TRS80. They also say software for 
the PC -2 will be provided both on 
standard audio cassettes - with the 
printer/plotter interface capable of 
handling up to two tape decks 
simultaneously - and on the plug- 
in modules. 

The PC 1500 from Sharp and the 
PC -2 from Tandy -Radio Shack 
should be available around mid -year. 

Matsushita finally released their 
handheld, called the 'link', last 
November, having introduced it al- 
most two years earlier. It will be 
marketed here through The Compu- 

Tandy, Matsushita, Sharp and Mitsubishi have all launched 
powerful new handheld micros in recent months, presum- 
ably aimed at the business and professional market. 

M0E a Elms 

The unusual Mitsubishi handheld computer. 

ter Company (a subsidiary of Singer), 
and should be available very shortly. 

The unit has six interface slots for 
the attachment of peripherals - 
which include a modem, a video 
adaptor (to drive a VDU) and a 

printer. 
Measuring only 227 by 30 by 95 

mm and weighing just 397 grams, 
the Link has a 6502 microprocessor 
running at 1 MHz. Prominent features 
include: 

5 -key keyboard with two -key 
rollover. 
Uninterrupted storage of all user 
programs and other data through 
use of a unique 'power -down' 
circuit. 
2K of programmable memory, ex- 
pandable to 4K internally or any 
practical limit (up to a theoretical 
limit of 4M) externally, by adding 
programmable memory peripher- 
als. 
16K of internal ROM (read-only 
memory) with sockets for four 
program capsules containing up 

to 64K of application programs or 
data (additional ROM, up to a 

theoretical limit of 4M, can be 
added externally). 
A built-in nickel -cadmium battery 
pack. 
An internal set of application pro- 
grams that includes a four - 
function calculator, a free -form 
file system and editor, and several 
other functions. 
In addition, the capabilities of the 

Link are greatly extended by an in- 
tegrated system of intelligent peri- 
pherals that include: 

A buss expander through which 
other modules are connected. 
A portable thermal printer capable 
of 16 characters per line. 
A ROM extender for an additional 
four program or data capsules. 
A programmable -memory exten- 
der. 
A 110/300 bps modem and tele - 
computing program through 
which the Link can act as a remote 
terminal to other computers and 

to large information utilities and 
databases. 
A cassette interface module that I 

transfers data to a microcassette 
recorder at 1200 bps. 
A colour television interface that 
allows a display of 16 lines of 32 
characters each or up to 48 by 64 
pixel (picture element) graphics in 
eight colours and black. 
When connected, all the above 

peripherals can fit in a custom case 
the size of an average attache case, 
or they can be interconnected to 
make a flat, rigid, easily portable 
combination. With the exception of 
the colour television interface, the 
Link and the peripherals can operate 
without connections to any outside 
power source. 

The largest of the new handhelds 
is the Mitsubishi, being about the 
same size as a portable transistor 
radio. It employs an 8 -bit micro- 
processor and incorporates 30K of 
RAM and 1M of plug-in bubble 
memory. 

Weighing less than 1.5 kg, it fea- 
tures separated alpha and numeric 
keyboards and a 40 -character, 5 x 7 

dot matrix display. The alpha key- 
board has an 'a -b -c' layout - pre- 
sumably more easily learned and 
operated by non -typing personnel. 

The Mitsubishi handheld compu- 
ter is already in extensive use in the 
US, according to John Barsing of 
The Computer Company. 

Applications for it include stock 
control, van sales activities and 
meter reading by public utilities. 

In use by several US gas com- 
panies, information can be down - 
line loaded into the computer from 
a mainframe detailing instructions 
to meter readers. Meter data can 
either be captured for later main- 
frame processing and invoice gen- 
eration or, using a portable printer, 
an invoice can be produced on the 
spot. 
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AT APPLIED TECHNOLOGY 

Do you want to know why 
MicroBee is the best investment 
in personal micros available 
today? Then you need our 32 

page 'Ideas Book'. 
The Ideas Book, published as an insert in 
February 'Your Computer' magazine is now 
available separately. Just send 504 to cover 

post and packing, and we'll rush your copy to 
you. The book shows how MicroBee works, 

how it can be programmed using its fantastic 
16K BASIC, as well as a variety of software 

ideas which illustrate the power and 
-- usefulness of the MicroBee. If you want to 

know about the most advanced kit Micro 
karound, you owe it to yourself to find out about 

Micro Bee. 

microbee 
The no compromise 
kit computer, 
complete 

microbee 
Brief Specifications:- 

CPU Z80 *Screen format 64x16upper/lower 
case. PCG gives 512x256 pixels HiRes Graphics 
(can be combined with alphanumerics). 

Built in sound. Semitone intervals. Under 
BASIC control. 

for RS232 interface standard for Modems. printers. 
Continuous Memory with Battery Backup. 
Cassette interface 300/1200 baud. `HNib 

!ORDER DETAILS f 
MicroBee kit with 20K RAM 
(16K user) 
16K BASIC in ROM.FuIl manuals for 
assembly and programming. $399.00 
Cassette Recorder $35.00 = 
Video Monitor $129.50 
32K RAM upgrade kit includes 
sockets,powerdown ICs. $120.00 = 
Editor/Assembler in ROM 
with manual. $49.50 
All cassette software (see above 
under the heading 'Software Growth' 
for descriptions). each $6.95 
Blank C10 computer cassettes S1.00 = 
How to get = 
MicroBee. _ 
Don't waste time driving across 
town. Order your MicroBee on our 
Hotline number. Use your Bankcard. 
we'll get it away to you tonight. 
Or order Direct through our 
superfast Mail Order department. 
Postage and packing is $6.00. 
Monitors are sent freight on via 
road freight. : Parallel interlace option. 

Full function OWERTY keyboard 
Expandable to 32K RAM/28K ROM (user 

fitted) or to 48K RAM to run CP/M 2.2 and 
take disk drives (factory fitted option). 

a 

o . 

MicroBee - 
Superbly Expandable 
The problem wit most personal micros, such 
as the TRS80and APPLE lies not such much in 
the basic machines,but in the cost of expansion. 
Once you have mastered the base machine, 
getting it to do any more is very expensive. 
MicroBee gets around this by having a special 
plug-in top board. We call it the Core Board. 
The MicroBee is supplied as standard with a 
Core Board which takes up to 32K RAM (16K 
supplied).16K ROM BASIC, and a further 12K 
ROM (for Monitor Program. Networking ROM . 

or your own custom ROM programs). A factory 
change fits a new Core Board so you have 48K 
RAM . an 80x24 screen format. and are ready 
to run CP/M 2.2 with disc drives. 
MicroBee is a new generation design. It is 
designed to grow painlessly in the ways we 
have found most computer enthusiasts will 
want to move. 

Software Growth. 
Because it's Z80 based, MicroBee has a huge 
software base. And its a base which we're 
improving all the time. MicroBee runs all the 
MicroWorld BASIC software, plus material 
specially developed for it. New releases for 
March include: - 
Editor Assembler in ROM. Write machine 
code software on your MicroBee. BEEBUG 
monitor lets you examine and modify memory. 
Supplied with full operator's manual. 
Preprogrammed ROMs fit straight onto your 
MicroBee $49.50 

Cassette Software The following 
programmes are supplied in machine code 
on cassette. All are $6.95 each. 
Pilot A simple programming language used 
extensively in computer aided instruction. 
Chatterbox Experiment with artificial 
intelligence as the computer answers your 
questions and actually carries on a 
meaningful conversation. 
Type Drill Teach yourself to touch type. This 
program draws a keyboard on the screen 
and as you type it indicates the keys 
pressed and the correct fingers to use. 
Target The computer screen comes alive with enemy aircraft and you have to blast 
them out of the sky. 
Trek Take command of the USS Enterprise 
and destroy Klingons from surrounding 
galaxies. 

.t 
No hidden extras with MicroBee! You 

I get full case, power supply, IC sockets, 
( 16K BASIC In ROM, 16K Continuous 
I Memory RAM, full function keyboard 

and much more. Don't buy a computer 
kit which has less. 

_ t_ 
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WE'VE GOT THE LOT ! 

I I 
Z80/5100 CPU. The DGZ80. 
The power and flexibility of the DGZ80 have 
made it a legend in its class, as well as 
Australia's number 1 best seller. Full Z80 
chips (CPU,PIO and CTC) as well as the finest 
monitor program on the market in ROM (DGOS) 
make the DGZ80 a 'dream' to interlace with. 
Full details in our catalogue. 
DGZ80 Built and tested with DGOS 
in ROM $269.00 
MW640 The Professional VDU. 
Now you can get a no compromise VDU at this 

1 

low price. The MW640 features upper/lower 
case with true descenders, 16 lines of 64 
characters. Professional features as standard 
include:- flashing characters, black on white, 
chunky graphics. Memory map for scrolling. 
Built and tested $175.00 
Software Programmable VDU 
The MW6545 
Brilliant new Australian design gives full 
control of screen format plus fine graphics. 
Formals include 64x16, 80x24 and 132x40. 
Upper/lower case, PCG HiRes graphics and 
light pen facility built in. 
And now, for DGZ80 owners who want to use 
the 6545 and still maintain all DGOS 

THE LARGEST RANGE 
IN AUST ° IA. 
commands, we have developed VDU BUG, a 
system ROM for your DGZ80. 
MW6545 Built and tested $295.00 
MW6545 as above with VDBUG $325.00 
MEGAMEMORY. State of the art 
64K static RAM card. 
Now you can afford reliable Static memory - 
the only way to go on the S100 bus. 
MEGAMEMORY complies with IEEE 696 and 
can be bank selected to any of 16 64K blocks. 
The board is configured as 8 separate 8K 
blocks with the final block in four 2K 'windows'. 
Power consumption fully populated is a tiny 
4W. Speed is maximum of 4MHz. The cost is 
incredibly low. 
32K Built and tested $325.00 
48K Built and tested $425.00 
64K Built and tested 5525.00 

, -, - 
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Card Frames 
Build your own cardframe and save a fortune. 
Basic Metalwork and card guides. 
This fits together to give you a really solid 
frame for up to a 10 slot mother board, cards 
and power supply. 
Complete kit S100.00 
10 Slot mother board 
Fully professional quality with backplane. 
Soldermasked with plated through holes $55.00 
Phone for details on power supply 
components 

Full Built up S100 Frame 
and Eurostyle case 
This comprises the card frame, power supply 
and 10 slot motherboard. The Eurostyle case 
is standard 19" rack width, has a black 
anodized front panel, mounting feel and 
recessed handles. Provision has been made 
for 8 DB25 connectors, disc cable and video 
output. Power supply is full S100 and capable 
of running a complete system. 
Built and tested $499.00 

1500 SEMI LINES AT THE END OF 
YOURT ON 
Are you looking for a new deal on your order. Let us show you what service 
semiconductors? Do you want a Is. 
service where you can phone up, give 
your order, get immediate confirmation EASY USE WALLCHART 
and the goods sent on their way? Then If you haven't got one of our fantastic 
get on the AT Semiconductor Hotline. wallcharts yet, you don't know what easy, 
We have the widest stocks of semis at at a glance ordering is. The wall chart 
the best prices. And we'll get them to you lists our whole range of Semis, passive 
fast. We can offer you the best service components and some connectors. 
because we are at one location, we sell Send 50c for package and post and we'll 
mainly by Mail Order, and we really want get one on its way to you. 

Wall.fr' sancoNDuc,oR WAu awn 
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IMP r + 
GET ON THE HOTLINE 
Blue Ribbon Mail Order 
ServiceJoin our 10,000 active mail 
order customers. Standard mail order 
charge for components is $2.00. If you 
need really fast delivery, ask for our 
high speed freightbag 
Mail Orders to: - 
PO BOX 355, Hornsby 2077 

Don't waste time and petrol 
driving across town. Order over 
the phone using your Bankcard. 
We'll confirm price and 
availability and get the goods 
on their way. Let us make 
shopping just that easy. 

(02)487 3798 
Mail Order Hotline Number 

APPLIED TECHNOLOGY 
Showroom/Office at 1A Pattison Ave. Waitara 
Hours 9-5 Monday to Saturday. 
Phone (02) 487 2711 Telex APPTEC ÁA72767 
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Victorian -based Mirror Systems has commenced produc- 
tion of a new locally designed microcomputer featuring high 
resolution point graphics. 

The Mirror 2000 employs a 

6502 microprocessor running at 
1 MHz, includes 8K of RAM and 
12K of ROM. The video format 
is 16 lines of 44 columns as 
standard, programmable to 32 
lines of 44 columns with 5 x 7 
dot characters or other user - 
selected formats. 

The graphics format is 128 x 256 
pixels standard, user programmable 
to 256 x 256. A sound port is in- 
cluded, having a three -octave range 
using a programmable shift register 
and a free -running oscillator. The 
board also includes a cassette 
interface and an RS232 port. The 

EXORset upgraded 

on -board keyboard features 56 keys 
plus two user keys. There is a socket 
for an external RCA type keyboard. 

For memory expansion and the 
addition of peripherals a 40 -pin 
socket is provided. Video output is 

direct and an external modulator 
would be required to permit attach- 
ment to a standard TV set. No case 
or power supply is supplied. The 
Mirror 2000 should cost around 
$400. An optional expansion board 
is under development, but an 8K 
memory expansion board and col- 
our video output is ready now. 

More details from Mirror Systems, 
P.O. Box 922, Geelong Vic. 3220. 

Rank Electronics, the Australian agents for Motorola Microsystems, 
recently announced the new EXORset 30A Microprocessor 
Development System. 

This product Is an upgrade of the its disk operating system, text editor 
original EXORset system that has and BASIC -M interactive compiler. 
been marketed successfully for over For more information contact Rank 
a year. The EXORset 30A Develop- Electronics: Sydney - John Minicz 
ment System now features software - (02)449-5666; Melbourne - David 
development support for all of Ednie - (03)541-84.44; Brisbane - 
Motorola's 8 -bit microprocessor Peter Andresen - (07)44-0251; 
families, including the M6800, Adelaide - Bruce Linn - (08) 
M6801, M6805 and the M6809. In 295-0211; or their Perth agent, 
addition, floppy disk storage capa- David Basell, at Industrial Micro - 
city has been increased, and products,(09)381-7277. 
improvements have been made in 

Low-cost industrial 
control/display device 
A new, low-cost control/display device was recently introduced in 
Australia by Termifiex Corporation of Nashua, USA. 

According to the company, this the 20 -key pad for system set-up, 
new handheld or bracket -mounted service or operation. 
unit can replace the lights, readouts Designed for the industrial en - 
and buttons associated with con- vironment, the HT/20 is one of 
ventional control and display panels. eleven different models available 
At the same time, the HT/20 is from Termiflex Corporation. For de- 
claimed to provide better communi- tailed information, write or call the 
cation between operators and local Termiflex distributor in Aust- 
microprocessor based systems. ralia: Mr. Peter Watkins, Australian 
Readings, warnings and prompting G. E. (Sales) Ltd, 17 Leicester Ave, 
instructions are presented on the Glen Waverley Vic. 3150. (03) 
16 -character display, while the 96 233-7711; telex: AA37058. 
ASCII set may be generated from 

Confederates storm over Horizon! 
According to NorthStar there were over 28 000 Horizon computer 
systems in use worldwide as at June last year, varying in application 
from scientific through education to general business. 

Now NorthStar are hoping to gain 
an even bigger share of the market 
with the release of the Advantage 
microcomputer with quality graph- 
ics capability. 

The Advantage, which may be 
obtained from distributors ADE for 
54495 plus tax, is said to offer a 

complete business system, com- 
prising data processing, word pro- 
cessing and graphics. According to 
Mr. Robert E. Lee, ADE Systems 
Manager, "Although the price of the 
Advantage puts it in the hobbyist 
computer market, it is definitely not 
a toy. Our complete range of busi- 
ness software means that many 
small businesses who have had to 
forego the benefits of computerisa- 
tion can now afford to take 
advantage of them." 

The Advantage is supported by 
one of three different operating 
systems: the Application Support 
Program (ASP), which allows 
random file management interface 
for NorthStar's business application 
packages; Graphics CP/M, which 
allows the user the graphics capa- 
bilities of the Advantage plus use of 
all CP/M software; and Graphics 

Quotable PETs 
Do you own a PET computer 
and find it disconcerting that 
apostrophes have to be used 
whenever you need quotation 
marks? Mr. Ben Van Praag of 
Bondi did, and sent us the 
following program to cure the 
situation. 

-.odd Alik 
Basic/Graphics DOS, NorthStar's 
proprietary floppy disk operating 
system. 

The Advantage is a single -user 
entry level system, whereas the Hori- 
zon may be added to for multi-user 
purposes. 

ADE have put together an intro- 
ductory offer of a package contain- 
ing an Advantage micro, an OKI 
Microline ML82A (120 cps) 2K 
buffer and cable for 55595 plus tax. 

For further information contact 
ADE, P.O. Box 422, Clayton Vic. 
3168.(03)544-3444. 

10 AS = CHRS(34) 
20 PRINT AS "QUOTE" AS 

RUN 
"QUOTE" 
READY 

Thanks, Ben. 
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Now your computer can 
answer back .. . 

The Votrax 'Type -'n' -Talk' speech synthesiser may well be the most 
advanced unit of its type available outside research laboratories. 
Available from Dick Smith Electronics, it enables your computer to 
talk to you simply and dearly, and Is claimed to have an unlimited 
vocabulary (I). 

By adding a flexible and easy to 
use speech facility to any computer, 
'Type -'n' -Talk' opens up many fields 
of application: computers for the 
blind, language teaching, computer - 
aided teaching for small children 
and the illiterate, etc. In teaching, the 
computer with 'Type -'n' -Talk' can 
tell students when they're right or 
wrong and even praise a correct 
answer, and of course it's great fun 
for admonishing you of danger, 
praise, reminders, etc, in computer 
games. 

'Type -'n' -Talk' has its own built-in 
microprocessor and a 750 - 
character buffer to hold the words 

you've typed. It doesn't have to use 
the host computer's memory or tie it 
up with time-consuming text trans- 
lation. English text is automatically 
translated into electronically synth- 
esised speech, and ASCII code from 
the computer's keyboard is fed to 
'Type -'n' -Talk' through an RS232C 
interface to generate synthesised 
speech. 

The Votrax (cat no. X-3290) is 
supplied complete with 240 V power 
supply and user manual. The user 
has to supply only a speaker and a 

cable to connect it to the computer/ 
terminal. Cost is 5525. 

Computer industry group formed 
The Nationwide Computer Retailers and Resellers of Australia has 
been formed as a trade group for computer retailers and resellers. 

The main aims and functions of set standards, thus enabling these 
this group are: outlets to present themselves to 

to act as a forum for computer the public as companies who have 
retailers and their problems met certain business standards of 
to act as a lobbying group with a recognised trade group. 
government departments to pro- The Chairman of this group is 
tect the interest of this segment of Gary Wayne Alpert, Managing 
the computer industry Director of Computer Country, one 
act as arbitrators in disputes be- of Victoria's largest microcomputer 
tween members as well as dis- retailers. 
putes between members and Inquiries are invited from retailers 
non-members and resellers desiring to become 
act as a clearing house for over- members. Contact Nationwide 
seas suppliers and local distribu- Computer Retailers and Resellers of 
tors looking for sales outlets Australia, c/o Computer Country, 
act as a 'certifying' body for those 338 Queen St, Melbourne Vic. 3000. 
stores and resellers able to meet (03)329-7533. 

InfoSoft distributors 
InfoSoft Systems Inc, the systems software house, recently 
announced that AED Microcomputer Products is the exclusive agent 
for the entire line of InfoSoft's microcomputer software products in 
Australia, New Guinea and New 
InfoSoft's family of operating sys 

InfoSoft's fully CP/M compatible 
family of operating systems includes: 
Multi/NET (networking facility), 
Multi/OS (multi-user operating 
system), UNI/OS (single -user 
operating system) and I/OS (single - 
user operating system). 

InfoSoft's other software products 
are WpDaisy (word processor), 
Daisy (screen editor), MailMerge 
(for mail lists), I/TERM (communi- 

Zealand. The emphasis will be on 
tems. 

cations package), I/SAL (structured 
assembler), SAL Tools (program 
development tools), NorthStar 
BASIC Interface and InfoSoft's 'C' 
Compiler. 

For additional information please 
call or write to Wayne Wilson, AED 
Microcomputer Products, 130 Mili- 
tary Road, Guildford NSW 2161. 
(02)681-4966; telex AÁ70664. 

Portable computer available 
As computerisation becomes more widespread in factories, 
showrooms, etc, computing capability is often needed outside its 
original place in the office or workshop. The answer to this need is 
portable computers. 

,- 
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Toyo Telesonics Co. Ltd have 
released the AVC-777, which is a 

portable computer with built-in 5" 
graphics CRT, 5" floppy disk drive 
(double -sided, double density), 5" 
graphics thermal printer, and other 
built-in interfaces. It is designed for 
the CP/M operating system and 
may be easily expanded up to 2 
Mbytes of floppy disk storage. It can 
also accept an external printer, 
acoustic coupler and many other 
devices. 

The AVC-777 is based on a 4 MHz 
Z80, and for those with special re- 

quirements the buss is available on 
an external connector. Memory 
configuration is 64K as standard, 
and composite video gives large 
screen capability externally. 

With all these features the unit 
only weighs 11 kg and may be car- 
ried anywhere. An optional inverter 
(AVS-150) allows it to be powered 
from a car battery. 

For further information contact 
W. Fiala, Alfatron Pty Ltd, 1761 
Ferntree Gully Rd, Ferntree Gully 
Vic. 3156. (03)758-9551. 
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HITACHI 
Hitachi Denshi, Ltd. 

Hitachi Promise You Quality 
and Reliability 

Hitachi Oscilloscope 
, t'r- 

7l 

o 

V-1050/100 MHz 

1. Large Bright 8X10cm screen. 

2. Quad trace operation. rrr. 
A . . (CH1, Ch2, A trigger and B trigger) 

3. High sensitivity 500pV/div (5 MHz) .' ópF 

4. High accuracy ±2% (+10 to 35°C) 

5. Alternate time base operation. 

6. 20 MHz bandwidth limitter. 

7. Full TV triggering. 

Hitachi Portable Oscilloscopes 
V -550B DC-50MHz DUAL-TRACEDELAYED SWEEP 

V-352 DC-35MHz DUAL -TRACE 

V-3028 DC-30MHz DUAL -TRACE 

V-202 DC-20MHz DUAL -TRACE 

V -152B DC-15MHz DUAL -TRACE 

V-1518 DC-15MHz SINGLE -TRACE 

Hitach Mini Portable Oscilloscopes 
V-509 DC -50 MHz DUAL -TRACE DELAYED SWEEP 

215(W)X110(H)X350(D)mm 5kg 

V-209 DC -20 MHz DUAL -TRACE 

215(W)X110(H)X350(D)mm 4.5kg 

STANDARD COMPONENTS PTY. LTD. 

10 Hill St., Leichhardt N. S. W. 2040 
PH. (02)660.6066 (13 lines) 

AWA New Zealand Limited 
Wi-neera Drive, Porirua, N.Z. P.O. Box 50-248 
Telephone: PRO 75-069 

CIRCUIT 
TECHNIQUES 

VOL. 1. 

The How, What, Which, Where, Why 
and How Much Anthology of Elec- 
tronic Components, Circuits and 
Techniques. 

Where else can you find a collection of 
articles that tells you how to use op -amps, 
how to design active filters, where and how to 
use 555 timers, gives you a practical guide to 
such widely used semiconductors as diodes, 
LEDs, zeners, voltage regulators, VFETs, 
Power MOSFETs and CMOS ICs? But that's 
not all this book has to offer! What about 
designing potcore inductors, using the 3080 
transconductance amp or crystal oscillator 
circuit techniques? Here's 148 pages of some 
of the most useful information and ideas 
you've ever sighted between two covers. 

How much? 

$4.75! 
Where? 

Newsagents, selected electronics suppliers or direct 
from ETI Magazine, 15 Boundary St. Rushcutters Bay 
NSW 2011. Please add 90 cents for post and handling if 
buying by mail order. 

Y VIDEO 
MAIL ORDER DEPT.: 

P.O. BOX 254, HEIDELBERG, 3084 
Phone (03) 435 3004. Mon. -Sat. 1.8 p.m. 

SAMPLE OF NEW SOFTWARE TITLES FOR OHIO 
G3 Slalom 8 Hammuradi $7.95 
G53 Motor Cross (Evel Knievel) $7.95 
G54 Scanner (10 levels) $6.95 
U12 Graphics Plotter (creates 

DATA statements) $7.95 
U28 Forth -2 tapes only $34.95 
U29 Forth - 2 tapes 8 3 books $49.95 
T6 Forth -3 books only $19.95 
U41 Basic Line Remover $6.15 
132 J4 for Series 2 (for Joyst icks, etc) $1.95 
D3 Rocket To The Moon 

(21/2 mint action display) $7.95 
E16 Slimming $9.95 
E17 Hangman (spelling game) $9.95 
E18 Life Expectancy $9.95 
SAMPLE OF OHIO HARDWARE: 
H24 RF. Modulator $19.95 
H25 Power Slimly Unit 5V,5 Amp, Reg $59.00 
EP1 PASCAL -2x EPROM (Mother Board)... $39.00 
EP2 DABUS (Monitor ROM) - Cursor 

Controls & Single Key Basic $25.00 

SAMPLE OF OHIO BOOKS ' 

K1 Hardware Catalogue (incl. P&P) $1.00 
K2 Software Catalogue (incl. P&P) $1.95 
T1 The First Book of OSI $16.95 
12 Aardvark Journal Subscription $10.95 
Allow Postage on Software - 
1-2 items $1.00 6-9 items $2.00 
3-5 items $1.50 10 or more $2.50 

INTELLIVISION CARTRIDGE SWAP CLUB 
Membership (Free to our customers) $20.00 
100% Submitted, complete Boxed Cartridge $20.00 

No Draughts - Free P&P. 

All Prices include Sales Tax 
Prices subject to change without notice 

ÍA IM 65 
MOTHERBOARD ..P^, ? _ 

;1;121m 
. 

FEATURES 
Room for five expansion boards * Works 

with AIM, SYM and KIM Fully buffered 
address, data and control lines ' Switches 
select expansion board addresses Con- 
venient terminal strip power connections 
Phono jacks for TTV and cassette con- 
nections * Cassette control relays Cassette 
input monitor LED * Application connector 
solder eyelets Standard KIM -4 bus expan- 
sion connections Compact vertical orien- 
tation Generates decode signal for KIM 

Host ports A and B brought to DIP socket 
Card cage to suit Mother plus 

TCE 303 $28 
AIM65/40-48K $1291.Stock 
EPSON MX80 $730 
PL65 for AIM65 $145 
Microsoft Basic for AIM65 $65 

e GOODNA 4300 
P.O. BOX 6502 

Phone 
CONTROL (07) 288-2757 

BANKCARD available for Austra- 
lian & N.Z. customers. Same P & P 

for N.Z. & Australia. Prices subject 
to change without notice. Plus sales 
tax if applicable. 
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Developments in speech technology 
from Texas Instruments 
Texas Instruments recently broadened its range of speech tech- 
nology products and enhanced several existing items. New pro- 
ducts include a speech development system, evaluation board and 
three additional speech ROMs, and current evaluation kits for the 
TMS5100 and TMS5200 series voice -synthesis processors 
have been upgraded. 

TI's 'Solid State Speech' tech- or to upgrade existing products. 
nology is said to provide a revolu- The TMS5100 series evaluation 
tionary approach to man/machine board is a handheld, battery - 
interface, and its high intelligibility, operated unit with a self-contained 
reliability and low cost make its speaker which allows users and 

applications virtually limitless. The potential users to evaluate TI's 

'Multi-AMPLUS' development sys- speech -synthesis products first-hand. 

tern and a new data collection pro- It can speak phrases or words at the 

cessor allow customers to develop touch of a button, and a rotary dial 

custom vocabularies and to perform allows selection of up to eight 
editing and analysis in-house. phrases. 

Additional ROMs and larger voc- Additional information on all TI's 

abulary capabilities now expand TI's speech -synthesis products may be 

TMSKi 01A and TMSK202 speech- obtained from TI's Asia/Pacific Divi- 

synthesis evaluation kits, each kit sion sales offices in Sydney, 
allowing customers to incorporate Melbourne, Perth, Singapore, Hong 
speech during project conception Kong, Taipei, Manila and Seoul. 

%L. 

éI 
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INSTANT SPEECH SYSTEM FROM BRITAIN 
This speech synthesiser is able to electronically simulate any 
language and dialect and can be plugged Into a wide range of equip- 
ment, including security systems and industrial monitoring devices, 
to give messages tailored to the user's own requirements. 

Called the TDS 910, the 'instant speech' circuit board is shown 
being examined by British electronics designer Peter Rush, who has 
developed the system to fit onto a standard Eurocard format for wide 
acceptance in the electronics industry. 

The system can be used effectively for giving specific information in 
situations where complex monitoring is essential, such as in factories 
and on offshore oil rigs. It Is possible for warning messages to be 

automatically relayed by telephone to a manager's home in the case of 
emergencies, giving exact details such as 'fire in engine room', 'flood 
in basement' or 'safe opened'. 

The speech synthesiser is supplied fully programmed with the 
user's own vocabulary. This is simply carried out by the words being 
spoken into a microphone attached to a specially designed computer 
which assimilates speech and allows any necessary changes to be 

made to the voice pattern before it is finally relayed to the synthe- 
siser's memory. 

The individual components - speech synthesiser, speech memory 
and integrated circuits - can also be supplied as a low cost chip set 
for self assembly. 

:c 
- . 
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Archives computers in Australia 
The range of Archives computers and ancillary products is now 
being distributed in Australia by the newly formed Archives Com- 
puters (Aust.), headed by Mr. Gower Smith, who brought Archives 
to Australia for its previous distributors, CGF Electronics. The new 

company is based in South Melbourne. 
The company will handle both installations by the end of 1982. 

wholesale and retail sales in Victoria, According to Mr. Smith, the 
and sell through a chain of 22 retail- Archives offer an extremely flexible 

ers and OEMs to provide national approach for small business, with 

representation. There is already an the 23 programmable function keys 

in-house software tailoring and sup- and the locally enhanced configura - 
port service. tion of Wordstar making the system 

The Archives ill, with 5.75 Mbytes one of the best word processors on 

of storage, has attracted strong in- the market 
terest in the industrial and scientific The company also distributes 
fields, but Archives will also be aim- and supports Qume daisywheel 
ing at commercial interests with its printers and a range of professional 
locally configured complete office dot matrix printers. 
management and accounting soft- For further information contact 
ware. Mr. Gower Smith, Archives Comput- 

More than 20Archives are already ers (Aust) Pty Ltd, 163 Clarendon 
installed in Australia, and the corn- St, South Melbourne Vic. 3204. 
pany expects to have over 300 (03)699-8377. 
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PRINTER.. 
Designed exclusively for use with 
the ZX81 (ZX80 with 8K BASIC 
ROM), the printer offers a full 
alphanumerics across 32 columns, 
and highly sophisticated graphics. 
Special features include COPY 
which prints out exactly what is on 
the whole TV screen without need 
for further instruction. 

AMAZING 
LOW 
PRICE 

incl. Sales Tax 

sinlair 
COMPUTER PRODUCTS 

Available from the following 
leading stores - 

Victoria: 
B.B.J. COMPUTER SHOP PTY. LTD. 699 5622 
C. & G. COMPUTERS PTY. LTD. (050) 23 6272 MINIT COMPUTER SERVICE (054) 43 2589 
MYER MELBOURNE CITY STORE ONLY 
RADIO PARTS GROUP 329 7888 
ROD IRVING ELECTRONICS 489 8131 
A.C.T.: 
COMPUTER WORLD (062) 81 1368 
Tasmania: 
BIRCHALLS 
J. WALSH & SONS PTY. LTD. 

(003) 31 3011 
(002) 34 7511 

N .T.: 
ASCOM ELECTRONICS (089) 52 1713 

S.A.: 
ACUIS AUSTRALIA 
MYER ALL STORES 

(08) 223 1900 

W.A.: 
MICRO BASE (09) 328 9308 

I 
I 
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Queensland: 
DATACOM 
MYER OLD. - ALL BRANCHES 
SOFTWARE 80 

N.S.W.: 
AED MICROCOMPUTER PRODUCTS 
B.B.J. COMPUTER SHOP PTY. LTD. 
LISA MICROCOMPUTERS PTY. LTD. 
CITY PERSONAL COMPUTER 
COMPUTER GALLERIE 
COMPUTERS GALORE 

(071) 71 4740 

(07)371 6996 

(02) 632 6301 
(02) 922 4022 

(02) 291599 
02 233 8992 
02 929 5497 
02 908 2355 

COMPUTER WAVE PTY. LTD. (02)2389111 6356099 DAVID REID ELECTRONICS PTY. LTD. (02)296601 DICK SMITH ELECTRONICS - All Stores 
Steven Bowman (02) 588 3200 
DIRECT COMPUTER SALES (02) 570 8344 MINIT COMPUTER SERVICE (060) 21 5933 
TRINITY COMPUTING (02) 683 4349 F-----rrrrrrr rim rrrrrrr1 

I ORDER FORM: SINCLAIR EQUIPMENT (A'SIA) P/L I 
86-88 Nicholson St., Abbottstord, Vic. 3067. Ph. (03) 419 3033. 

I OTY ITEM ITEM PRICE TOTAL I 
Ready assembled ZX81 Sinclair Personal Computer 
including mains adaptor, leads, BASIC manual $250 
16K -BYTE RAM pack 5150 
8K -ROM (only required for ZX80) s75 
ZX Printer ^-_ 5190 
1.2 Amp Adaptor for use with ZX Printer 5 17.50 

I I enclose cheque/Bankcard/Diners Club Amex 

I Name 

Total 

I Address P'code I 

CMC22 Signature 
ETI L. I= r r~ r tt r t 1t SE111t1t tt 11 IMO MI all1ttt.ltt. tttl. J I 



finds the 
missing lin 
land goes 
bananas for 

419/ 

$199 
Including leads & Basic manual. 
Mains adaptor $17.50 extra. 
SINCLAIR EQUIPMENT (A/SIA) P/L 
86-88 Nicholson St., Abbottsford, Vic. 3067. 
Tel. (03) 419 3033 
* Fill in guarantee card, send to Sinclair with receipt of purchase and we will send you a copy of Z Chess cassette free of charge. 

This offer only applies to ZX81 purchased in Australia atter 30/1/82. Valid for 1 month only. 

1 

.. 
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Pu uou! 
OIT MICRO DESIGN WORKSHOP 
The Department of Electrical Engineering at the Queensland Institute of 
Technology is organising a two-day workshop dealing with various aspects of 
hardware and software design of 6502 and 6809 microcomputer systems. The 
workshop is intended for scientists, engineers, engineering associates and 
scientific and technical officers who are actively involved with, or who are 
seeking to become involved with, 6502 and 6809 systems. Industry support is 
being provided. 

The workshop will consist of a series of papers and demonstrations, plus 
tutorials involving practical use of these microcomputer systems. 

The keynote speaker will be Professor 'Lux' Luxemberg, of the California 
State University, who is the editor of Sym-Physis. There will be presentations 
of papers by Bob Tripp, the editor of Micro (the 6502 magazine) and by 
Rodnay Zaks, the author of several microprocessor books published by 
Sybex. It is hoped that Rockwell will provide a speaker. Other papers will be 
presented by Australian workers with considerable experience in this field. 

The workshop will include the following subject matter: 
The State of the Art - a review of recent technological developments 
Hardware Design - the principles of system design, including dual 

ported memory techniques, and economic 
considerations 
techniques for optimising software, monitor usage, 
and building an executive 
scaling, sensing techniques, system integration, 
and practical examples. 

Rooms 0603/0604 
Mechanical Engineering Building 
Queensland Institute of Technology 
George Street, Brisbane. 
Wednesday 14 April 1982 9 a.m. -5 p.m. 
Thursday 15 April 1982 9 a.m. -5 p.m. 
$50 per person, including light refreshments and a 
smorgasbord dinner 
Dr. C.J. Chesmond, 
Department of Electrical Engineering, 
Queensland Institute of Technology, 
Box 2434, GPO Brisbane 4001 
Applications to register, enclosing the $50 fee, 
should be made in writing to the organiser, to arrive 
no later than 31 March 1982. 

Software Design - 
System Design - 
Venue: 

Date and Times: 

Cost: 

Organiser: 

Registration: 

The Atari Computer Enthusiasts' Group has been in operation in 
Victoria for about three months, and has an extensive program exchange 
for members, who come from all states of Australia. Anyone interested in 
joining should contact Atari Computer Enthusiasts (ACE), P.O. Box 246, 
Northcote Vic. 3070. 

New disk systems for Apples 
Computer Country recently became the sole distributor in Australia 
for Micro-Sci disks for Apple micros, and has introduced two Apple - 
compatible disk sub -systems - the A-40 and the A-70. 

A-40 has 40 tracks and 163K of 
data storage, as compared with the 
Apple Disk II, which has 35 tracks 
and 143K of data storage. A-40 is 
completely compatible with the 
Apple Disk II and can read and write 
diskettes with complete switchabil- 
ity. A-70 has 70 tracks and 286K of 
data storage. 

Both A-40 and A-70 are claimed 
to have track -to -track disk access 
300% faster than Apple Disk II units, 
and also to have smaller power re- 
quirements when they are not in 
u -se. This reduces heat build-up in 

the power supply and in the com- 
puter itself. 

The Australian price for A-40 is 
approximately 15% less than for the 
Apple Disk II equivalent, and the 
A-70 costs only 10% more than the 
Apple Disk II despite having twice 
the capacity. 

A-40 and A-70 are now available 
from all Computer Country stores, 
franchises and agents throughout 
Australia and New Zealand. For 
further information call Computer 
Country, 338 Queen St, Melbourne 
Vic. 3000. (03)329-7533. 

New video board from 
SSM Microcomputer 
SSM Microcomputer Products Inc, a leading manufacturer of board - 
level products for the IEEE 696/S100 buss, has introduced a new 
video board for the computer system. 

Designated the VB3A, the new 
board is an enhanced version of 
SSM's VB3, and incorporates all of 
its predecessor's features. The VB3A 
replaces the older product and offers 
additional operating features, as well 
as extended applicability to the wide 
variety of CRT/monitors. 

Among the features of the new 
board is a smaller, 6 x 7 upper and 
lower case character EPROM that 
retains descenders, while opening 
up the screen for more text Thus in 
one mode the VB3A allows users a 

display of 24 lines by 80 characters 
on a standard P4 -phosphor monitor. 
Additionally, a second mode adds a 
25th line used for status updates. 
The EPROM also permits up to 50 
lines by 80 characters to be dis- 
played on a monitor with a P39 
(long -persistence) screen. 

For more information contact the 
agents, Acoustic Electronic Develop- 
ments Pty Ltd, 130 Military Rd, 
Guildford NSW 2161. (02)681-4966; 
telex AA70664. 

COMPUTER 

CITY 

i 

QUEENSLANDS FASTEST GROWING 

APPLE DEALER 
SOLE QUEENSLAND 

DISTRIBUTOR 
THE AUSTRALIAN SOURCE 

Introducing "THE CASIO" FX-9000P 
The Engineers' Computer Calculator 

THE "NEC" PC 8000 DESK TOP COMPUTER 
See us for our ever growing range 

PHONE HORRIE OR RICHARD NOW FOR DETAILS (07) 398 6759, (07) 398 6571 
COMPUTER CITY 600 OLD CLEVELAND ROAD, CAMP HILL, 4152, BRISBANE. 
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S I S 5000 
As designed by ETI 
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SERIES 5000 PREAMPLIFIER - SPECIFICATIONS 
Frequency response: 

Distortion: 

S/N noise: 

High-level input: 15Hz-130 kHz, +0, -1 db Low-level input - conforms 
to RIAA equalisation, ±0.2 dB - 

1kHz <0.003% on all inputs (limit of resolution on measuring equipment 

due to noise limitation). 
High-level input,master full, with respect to 300 mV input signal at full 

output (1.2V): >92 dB flat > 100 dB A -weighted. 
MM input, master full, with respect to full output (1.2V) at 5 mV input, 50 

ohm source resistance connected: >86 dB flat >92 dB A -weighted. 
MC input, master full, with respect to full output (1.2V) and 200 µV input 

signal: >71 dB flat >75 dB A -weighted. 

IN Ili) . 

N.S. Picture Is only of original heatsink supplied with this project Our one is tapped from the rear so that no screw 

heads are visible. New picture next month. 

Please note that the "Superfinish" Heatsink for the power amp was designed and developed by Ron Irving Electronics and is being 

supplied to other kit suppliers. This product cost $1,200 to develop so that your amplifier kit would have a professional finish as well 

as sound. We also have a new range of rack mounting boxes which will be released soon. 

SERIES 5000 POWER AMPLIFIER - SPECIFICATIONS 
Power output: 100W RMS into 8 ohms (± 55 V supply). 
Frequency response: 8 Hz to 20 kHz, +0-0.4 dB 2.8 Hz to 65 kHz, +0-3 dB "DOTE: These 

figures are determined solely by passive filters. 
Input sensitivity: 1V RMS for 100W output. 
Hum: - 100dB below full output (flat). 
Noise: -116 dB below full output (flat, 20 kHz bandwidth). 
2nd harmonic distortion: <0.001% at 1 kHz (0.0007% on prototypes) at 100 W output using a ± 56 

V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W. 

3rd harmonic distortion: <0.0003% for all frequencies less than 10 kHz and all powers below 
clipping. 

Total harmonic distortion: Determined by 2nd harmonic distortion (see above). 
Intermodulation distortion: <0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1). 

Stability: Unconditional 
EXTRA FEATURES OF OUR KITS 

POWER AMPLIFIER 

KIT PRICE 1279 00 P 5 P 11 00 

1% Meal Film Resistas are used where possible 

Navaho Cols are supplied 

Aluminium case as per the &lanai article 

Ali components art top Quality 
Over 200 Kits now sold 

We have built this unit and so knowwrlal needstopomto 

every kit 
SUPER FINISH Front panel wppied wHh every kit at no 

extra cost to you 
We are s0 caegent ol Ms kit that we can now otter R 

assembled and tested so that people who do not have 

the time can aopecate the sand that the ~Mier 
puts out Tb's is done on a per order basis delivery app0x 

Iwo weeks after plaement 
the phe le mil 1111 00 

A11 parto asaa!able separately for both lots 

PREAMPLIFER 

KIT MICE 1279 00 P & P 0100 

1% Metal Film Resistors are supped 
14 metres 01 Low Capacitance Sroeloeo are supped 

la al extra o case of mistakes) 

English 'Win' SvntCles are suppled no sutsnMes as 

others soppy 
We have bull and tested m6 unt and so know what 

needs to go into every kit 

Specially mporled aaco aredised aluminium knobs 

Again as with the power amp we are aiming this kit 

A t T at a pace which we do rot beleve mere is a 

commercial and available that sounds as pool Same 

delivery as the PA 
AI the flex IM rely 1199.00 

SERIES 4000 SPEAKERS FROM ETI 
SERIES 4000/14 -WAY SPEAKERS 
A no comprise, top -line system designed by David Tilbrook and described in the February 1980 ETI. Those who own them or have 

heard them universally praise them for clarity of sound, superb stereo immaging and smoothness of response. Employing Philips' 

latest range of low distortion drivers and a specially -designed crossover network (another Tilbrook masterpiece) these speakers are 

the equal of other systems costing up to three times the price. The 4000/1 will handle 100 W continuous, up to 400 W peak. 

PLEASE CHECK PRICES AND AVAILABILITY 

ROD IRVING EL C NICS 
425 NIGH STREET NORTHCOTE 3070 MELBOURNE (03) 489.8131 
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System 80, TRS 80, Sorcerer & other computers 
Up until now you would expect to pay around $1,000 for a dot matrix printer. We've changed all that with the release of this compact 80 column tractor -feed impact printer. 

look at these features: 
Full 80 -column printing 
Tractor -feed as standard 
Printing at 30 characters/second 
High -resolution graphics printing 
Standard Centronics -type parallel interface 
Compact size: only 328 x 171 x 127mm 

Optional cable required for connection of printer to computer. Type depends on computer. 

OUR MOST POPULAR PRINTER EVER! 
NEW STOCK NOW IN - BE EARLY 

Credit terms av ilable 
to approved applicants 

Cat. X-3252 
P&P 55.50 

all this for only 

$495 
Fan Form Paper 

2.000 sheets continuous fan 
form paper to suit printer 
Cat. X-3254 $27.50 

Replacement 
Ribbons 

Cat. X-3253 $8.95 

DICK SMITH Electronics See our other advertisements in this magazine for full address details 



Music -making micros 
Here's a tuneful diversion for those who own a System 80 
or TRS-80. Soothe that savage beast. 

IF YOU'VE EVER become bored while 
looking at your computer's display in 
stony silence, you might have thought of 
trying your hand at computer - 
generated music. Failing that, you 
might at least want to generate the 
bleeps, bloops and blips which help to 
make some games so addictive. 

Some computers have built-in loud- 
speakers; but that makes life too easy. 
With others, like the TRS-80, you can 
drive (for example) the cassette I/O port 
into a soundbox; given the right signals, 
that can make some interesting noises. 
A few computers, and the System 80 is 
an excellent example, make life much 
more complex, however. 

Although the System 80 is in some 
ways like the TRS-80, its built-in cas- 
sette means that the Tandy trick will 
not work. True, it has a cable for a 
second cassette port, but have you ever 
tried controlling it via machine code? 
It's not as easy as it might be. I know 
that you could buy a sound kit, but 
that's the coward's way out. 

In this article, I'll outline the simplest 
way of generating music with a micro, 
and describe how, if you're lucky, you 
can modify the TV you're already using 
as a monitor so that it can also act as a 
soundbox. We'll then explain one way in 
which you can make the System 80 talk 
to that, or any other, soundbox via its 
second cassette interface. 

To complete the picture, there's a 
short machine -code subroutine and an 
accompanying Level II BASIC program 
that will actually produce a tune from a 
System 80 or a TRS-80. Don't expect 
Beethoven though - the simple 
approach described generates a square 
wave signal which will normally be 
filtered by the TV's rotten amplifier and 
loudspeaker into something approach- 
ing a mixture of sinewaves. 

Making noises 
The simplest and cheapest way to get 

notes out of a micro is to use the system 
to generate an audio frequency square 
wave. A computer can produce a square 
wave much more easily than a pure sine 

START 

X DURATION 

S T 
OUTPUT 

r R PERIOD 

FLIP 
OUTPUT 

RETURN 

Figure 1. The 'nested loop' method of note genera- 
tion in flowchart form. 

D.S. Peckett 

wave - it's a digital device, and switch- 
ing a signal line backwards and 
forwards between '0' and '1' at regular 
intervals will do the job. The trick 
comes when we consider how to 
generate a signal of the right frequency 
and duration. 

Since we are looking for the simplest 
possible system, the easiest way to get 
the frequency and duration is via a pair 
of nested loops in a short program. 
Figure 1 is a flowchart that shows the 
principle. The inner loop, which 
generates the note, is controlled by 
counter Y, which is initialised to a value 
such that the inner loop runs for exactly 
half the period of the desired note. For a 
note of frequency 'f, the length of this 
inner loop ('t') is given by: 

t= 1 

2f 

At the end of each Y -loop, the output 
level is flipped- two flips and the com- 
puter has generated a single cycle of the 
waveform. 

The duration of the note is controlled 
by the X -loop, which directly controls 
the number of cycles generated. For a 
half -second of A' (440 Hz), X would have 
an initial value of 220, less any allow- 
ance for the routine's incidental activi- 
ties. It is not so easy to calculate what 
value of Y to use for any given note, 
since this will depend on minor factors 
such as the program used, what micro it 
runs on, the system's clock speed, etc. 
Later in this article we'll describe a Z80 
routine to do the job, with timings for a 
TRS-80 or System 80. 

Why is it acceptable to produce a 
square wave instead of the sinewave 
that would presumably be the optimum 
answer? After all, an elementary 
knowledge of Fourier analysis (!) tells 
us that a square wave is made up of 
many notes, all multiples (harmonics) 
of the basic frequency (the fundamen- 
tal). In fact, the technique relies on two 
phenomena. 

In the first place, unless you are using 
a very hi -fl system as a soundbox, it will 
greatly attenuate frequencies above 
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AF ERE - 
AMP - DEMODULATOR 

Figure 2. The block diagram of the TV audio chain. 

Figure 3. Where you need to break the chain for the jack socket. 

around 4-5 kHz. This will filter off the 
higher harmonics but won't do much for 
the lower ones, which contain most of 
the distortion anyway. 

The second, and more important, 
reason relates to the way that your ears 
and brain work. If you listen to a square 
(or any other) wave, you perceive only 
the fundamental. You do not hear the 
harmonics as discrete notes, but only as 
a harshening of the fundamental (the 
hi-fi buff's harmonic distortion). 

You have probably realised that I 
have only skimmed the surface of a very 
complex subject, but I hope that I have 
made the point that it is not difficult, in 
theory, to generate music of a sort with a 
micro. Let's get on with the practical 
part now. 

Making a TV into a soundbox 
First, a vital word of warning - TVs 
can be lethal. Unless you are abso- 
lutely certain what you are doing, do not 
attempt to modify a TV. 

Having said that, it is possible to mod- 
ify many portable TVs to act as audio 
amplifiers without affecting their abil- 
ity to display the output from a 
computer. 

If you study the set's circuit diagram, 
you will see that, in the audio chain, 
there is a block of 'circuitry similar to 
that shown in Figure 2. The output from 
the audio demodulator passes, via an 
amplifier, to a potentiometer which acts 
as the volume control. The pot's output 
goes to the AF power amplifier which, in 
turn, drives the loudspeakers. 

Break the circuit at 'X' and insert a 
3.5 mm jack socket as shown in Figure 
3. The TV will then work normally until 

you insert a jack, upon which the output 
from the AF demodulator is broken and 
the jack is connected to the input of the 
power amp. Drive a small signal 
(around 200 mV) into the jack and you 
will hear it at the speaker. 

If you use a chassis -mounting socket 
you should be able to mount it on the 
side of the TV, all ready to plug in an 
audio signal. When you actually plug 
the computer in, you may find that you 
get more than you bargained for. A 
micro is a splendid source of video fre- 
quency noise, which the audio lead may 
radiate into the TV, giving a noisy dis- 
play. If this happens, a small capacitor 
(around 22n) across the jack should 
filter out most of the interference. This 
capacitor is shown dotted in Figure 3. 

Once again, do not attempt to modify 
a TV unless you understand precisely 
what you are doing. The modification 
relies on the set having an earthed chas- 
sis. A TV with a floating chassis could 
blow up your computer ... and you. 

Sound from a System 80 
Now, if you have modified your TV, or 
if you have an alternative small audio 
amp, you can take signals from your 
computer and hear the effect. This is not 
too hard with a TRS-80, but how can you 
drive a System 80's second cassette 
interface? 

Like the TRS-80, the System 80 drives 
cassette recorders via I/O port 255; spec- 
ifically, it uses the three least significant 
bits of the eight -bit port. Bit 2 (decimal 
'4') switches the cassette relay on and 
off, and bits 0 and 1 (Figure 4) control 
the level of the audio signal to the 
recorder. 

The standardTRS-80 way of generat- 
ing noises is to toggle bit 0 up and down 
to drive an amplifier, but the System 80 
is not quite that simple. As well as 
switching on the cassette motor, the 
relay also isolates the cassette's I/O con- 
nections. Thus, before you can drive any 
outputs, bit 2 of port 255 must be set to, 
and held at, 1 in order to close the relay. 

The actual output level depends on 
the data in bits 0 and 1. Table 1 shows 
the dc voltage that my System 80 pro- 
duces for the four possible combinations. 

OUTPUT 
DATA 

DC 
OUTPUT 
(mkt) 

4 210 

5 430 

6 12 

7 190 

Table 1. Corresponding voltage values for varying 
bit values at the output port. 

You can therefore select the right pairs 
of data values to give a suitable signal 
amplitude for your amplifier. For my 
modified TV, I toggle between 6 and 7 to 
give a signal swing of 178 mV peak -to - 
peak. 

Right, let's try something simple. 
Connect your System 80 to your amp- 
lifier and input this program: 

10 OUT 255,6 
20 OUT 255,7 
30 GOTO 10 

and RUN it. 
Chances are that you hear nothing 

but, if you look, you'll see that the 'CAS- 
SETTE' indicator light has come on. 
What's wrong? 

It turns out that the System 80 drives 
both cassettes from the same I/O port, 
and contains internal latches to decide 
which one to use. The default condition 
is Cassette 1, but somehow we have to 
drive Cassette 2. 

BREAK the program and enter OUT 
254,16. This selects the second cassette; 
that is where any cassette data will go 
until the first cassette is reselected. To 
reselect Cassette 1, you can either use 

GNUSED 
DRIVE LEVEL TO 
CASSETTE 

o 

Figure 4. Which bits do what in the output port. 
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an instruction which addresses it ex- 
plicity (eg: PRINT #-1,), or you can use 
OUT 254,0. 

RUN the program again. You should 
hear a disgusting buzz. It's not very 
musical but at least it's a sound. That's a 
good place to stop for the moment. 

Making `Proper' music 
You have probably realised from what 
we've done so far that BASIC alone is 
not enough to generate pleasant music. 

We have to use a machine code sub- 
routine before we can advance further. 
At this stage we should look for one to 
play a simple, single -voice melody. 
Barber -shopping sounds nicer, but is 
much more complicated. We saw earlier, 
in Figure 1, a flowchart of a suitable 
procedure - it only remains to convert 
it into suitable code. 

Listing 1 is a Z80 assembly language 
subroutine, suitable for a TRS-80 or 
System 80, which implements Figure 1. 
It expects to find the half -period count 
('Y' in Figure 1) in register D, and the 
duration count ('X') in HL. The routine 
starts with a CALL to 0A7F hex, which 
is the computer's built-in subroutine to 
transfer HL to a machine code segment 
from BASIC. 

The BASIC program will pass the 
value of D by POKEing it directly into 
the correct point in the subroutine; List- 

ing 1 therefore shows D being loaded 
with 'DUMMY', just to reserve a byte. 
The two 'OR A's in the inner loop simply 
pad out its duration to give a reasonable 
range of notes. 

You will probably have noticed that, 
although the routine is totally relocat- 
able, it has been assembled into mem- 
ory locations 405E to 4079 hex. This 
makes use of a block of RAM from 405C 
to 407F hex that the TRS-80 and 
System 80 only use during a cold start. 
This is a handy spot to put short 
machine code segments like this since it 
avoids the needs to set the memory size, 
etc. 

Before we can make music, we have to 
know what sort of numbers go into D 
and HL to give specific notes. Given a 
knowledge of the number of clock cycles 
required by each instruction, and of the 
computer's clock frequency, this is a 
straightforward, if tedious (let the com- 
puter do it) calculation. 

To save you the bother, Table 2 shows 
values of D to give a useful range of 
three octaves with a (roughly) equal - 
tempered scale. It also gives the values 
of HL needed for a half -second note at 
each pitch. You may wonder why HL is 
not exactly half each note's frequency - 
it's different because of the effect of the 
outer loop's instructions, and because 
the need for integer values of D gives 

only approximations to each note. You 
should also be aware that the numbers 
in Table 2 are only right for the 
standard TRS-80/System 80 clock rate; 
other computers will need the different 
values [ 1 ' 

1/9 
NOTE (Hz,O D HL NOTE H=EO D HL 

C, 131 252 65 F° 370 88 184 

Cf 139 238 69 G 392 83 195 . 
D, 147 225 73 Ga 415 78 206, 

D 156 212 78 A' 440 74 ',215,,,/ 

E, 165 A00 , ' 8/ A'A' 466 70 
a / ,2,31 , 

F, 175 189 87 B' 494 6 ,v; s7? 

Fa 185 178 92 C' 523 62 259 

G, 196 168 98 C'a 554 58 274 , ` 
G# 208 158 103 D' 587 55 291 

A 220 149 110 D'# 622 52 308 - 

, A' 233 141 116 E' 659 49/ 326 

B 247 333_ 123 F' 698 46 345 

C 262 125 130 F'8 740 43 365 

C' 277 118 138 G' 784 41 386 

D 294 112 146 G'a 831 38 409 

Da 311 105 155 A" 880 36 433? 

E 330 99 '164 A'X 932 34 458 

F 349 94 173 B" 988 32 485 

Table 2. Note, frequency and the corresponding 
values for the D and HL registers. 

' S - 
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LET THE 

ausTauAn BEGIflflIflG 
BRING MAINFRAME POWER INTO YOUR HOME OR OFFICE 

: 

' 

IMPORTANT NOTICE 
The Australian Beginning Pty. Ltd. (previously known as The 

Australian Source Pty.Ltd.) has undergone a name change. 

In order to avoid any possible confusion with 'The Source' of 
the U.S.A. (with whom we have no connection) it has been decided 
by our Company to change its name to : 

THE AUSTRALIAN BEGINNING PTY. LTD. 

The Australian Beginning Pty. Ltd. is an Australian company, 
with Australian based computer facilities, using the Australian 
Telecommunications network to offer Australian clients Australian 
information services and software. 

WE ARE PROUD TO ANNOUNCE THE LAUNCHING OF 
AUSTRALIA'S FIRST MICROCOMPUTER INFORMATION UTILITY 

The AUSTRALIAN BEGINNING 
is Australia's first microcomputer 
information utility, aimed at giving 
the average microcomputer user 
access to the computer data banks 
and also massive storage space 
previously only available to large 
Mainframe installations. The era of 

home computers has now officially 
begun in Australia, now that the 
AUSTRALIAN BEGINNING is here; 
as now, any small businessman or 
student can have on his desk for 
an extremely small cost, a system 
that has the level of storage power 
and access to data banks for which 
only a few years ago, government 
departments 8nd large private users 
were paying millions of dollars. 

The AUSTRALIAN BEGINNING 
can be accessed through a number 
of 'approved' personal computers, 
and terminals, by use of an 
accoustic coupler or modem. 

Users will receive a number of 
benefits which will include: 

INFORMATION SERVICES 

Members will have access to a 
number of information sources which 
will include the latest news, sports 
results, financial reports, and farm 
information. 

NATIONWIDE COMMUNICATION 

Members will be able, also, to 
communicate nationwide with other 
AUSTRALIAN BEGINNING members 
through our system. 

THE AUSTRALIAN BEGINNING 

RECOMMENDS 3M DISKETTES 

SOFTWARE BANK 
Users will have access to a myriad 

of computer programs that will include 
entertainment, educational aids, 
programming and diagnostic tools, 
and financial applications. 

MAINFRAME POWER 

Users will have the capability to 
make use of the Mainframe's huge 
storage capacity by using any of our 
large programs, or storing your large 
programs on our system. 

SHOP AT HOME 

You can take advantage of our 
'shopping by computer' system to 
get the best prices on a number of 
popular consumer Items. 

EXTREMELY EASY TO USE 

You do not have to be a computer 
programmer to make use of the 
AUSTRALIAN BEGINNING. All of 
the Instructions are in everyday 
English, so that even the younger 
members of your family will be able 
to operate the system. 

LOW COST 

While services like these used to 
cost tens of thousands of dollars 
to the government departments and 
large corporations who used them, 
they are now available to you for 
less than the cost of a packet of 
cigarettes a day for the 'average' 
user. 

You can join the AUSTRALIAN 
BEGINNING by paying a one-time 
joining fee of $100, and a small 
hourly user charge of $10 an hour 
8 a.m. - 6 p.m. and $4.50 an hour 
6 p.m. - 8 a.m. 

TO JOIN THE AUSTRALIAN BEGINNING 
FAMILY, AND TAKE ADVANTAGE OF 
THE EXCITING SERVICES WE WILL BE 
OFFERING, PLEASE COMPLETE THE 
COUPON BELOW: 

"Please note this service is 
scheduled to be available to 
subscribers by 1st March 
1982" 

MEMBERSHIP REQUEST 

Yes, I think the Idea of the AUSTRALIAN 
BEGINNING is great! I enclose 5100 so please 
send me my user manual and password. 

I have a computer, Brand 

Model 

EPlease send me information on low cost 
equipment packages I can use to take advantage 
of the AUSTRALIAN BEGINNING'S services. 

NAME: 

ADDRESS 

CITY' 

STATE POSTCODE 

PHONE 

THE AUSTRALIAN BEGINNING 
(SALES) PTY.LTD., 

364 LaTrobe Street, 
Melbourne, Victoria, 3000. 

Tel: (03)329.7998 

I am Interested. but I need mere Inlormatlon. 

DEALER INQUIRIES INVITED 
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Playing the tune 
How do we use the machine -code seg- 
ment? Listing 2 is a short BASIC pro- 
gram that brings all the pieces together. 

Once the program has read the 
machine code routine and put it into 
RAM, it reads the tune's SPEED from a 
DATA statement. This approach gives 
an easy way of changing the tempo 

without altering all the individual 
notes' durations. Double the value of 
SPEED and you halve the length of each 
note. 

Before the tune is actually played, the 
OUT 254,16 in line 260 sets the cassette 
selection latch. Alternatively, you could 
do this in immediate mode. Line 260 is 
not needed for TRS-80s, which will out- 
put the tune from their normal cassette 
port. 

From here, the BASIC program reads 
values of PITCH (D) and PERIOD (HL) 
from DATA statements to play the tune. 
PERIOD is scaled by SPEED before it 
goes into HL. 

A zero value of PITCH ends the tune, 
and a negative value gives a call to a 
BASIC subroutine to generate rests. 
With SPEED set to 1, a value of -240 
gives a half -second pause to match the 
half -second notes of Table 2. 

When the tune has been played, the 
program offers you the choice of playing 
ít again - if you take this up, then the 
OUT 254, 16 out of line 260 is not 
needed. At the end of the program, the 
OUT 254,0 in line 560 reselects 
Cassette 1. 

Obviously, this is just a demo pro- 
gram with a fixed tune, but it could 
serve as a good basis for experiment. For 
example, try writing a musical scrib- 
bling pad which holds the pitch and 
duration data in arrays, and which in- 
cludes code to write and manipulate 
those arrays. That, and anything else 
you may think of, I leave to you, but here 
are a few tips. 

Because a single byte is used to time 
the frequency loop, PITCH cannot be 

larger than 255. For lower notes, put 
more dummy operations in the machine 
code's inner loop. 

The result of the calculation in the 
USR brackets, which defines the note's 
duration, must be a signed 16 -bit 
integer, allowing a maximum of 32767. 
In all honesty this should be long 
enough for anyone, but be warned that 
larger values will crash the program. 

A simple program like this cannot 
play harmonies. Neither can it vary a 
tune's amplitude. The best sort of music 
to play is therefore straightforward solo 
songs. If you really want to experiment, 
how would you go about generating 
harmonies via this basic approach? 

Program Listing 
405E CD 7F 0A MUSIC CALL 0A7F GET HL 

4061 16 00 LD D,DUMMY DUMMY TO 
SET TONE 

4063 3E 06 LOOP1 LD A,6 INITIAL VALUE 
4065 D3 FF LOOP2 OUT(255),A OUTPUT TO 

CASSETTE 
4067 42 LD B,D GET TONE DELAY 
4068 F6 00 LOOP3 OR 0 DUMMIES FOR.. 

406A F6 00 OR 0 ..PAUSE 
406C 10 FA DJNZ LOOP3 1/2CYCLE DONE? 
406E EE 01 XOR 1 FLIP LSB OF A 

4070 FE 06 CP 6 FULL CYCLE DONE? 

4072 20 Fl JR NZ,LOOP2 IF NO, BACK AGAIN 

4074 2B DEC HL DEC DURATION 
4075 7C LD A,H IS.. 

4076 135 OR L 

4077 20 EA JR NZ,LOOP1 ..ZERO? 
4079 C9 RET FINISHED 

Listing 1. The Z80 code subroutine to implement the program shown in 

Figure 1. 

t -I 
200 REM**LOAD MACHINE CODE 
210 FOR X=16478 TO 16505: R£M*+-40iC TO, -407F -HEX 
220 READ X1:POKE X,X1 
230 NEXT X 
,240 POKE 16526,94:POKE 16527,64fREM**96T-USR 

START ADDRESS 
250 READ SPEED:REM**VARY TO CHANGE 
-260 OUT 254,16:REMt*SET CASSETTEM2 
300 CLS 
310 PRINT "READY - PRESS ANY KEY TO START" 

320 IF INKEY$="" THEN 320;REM**KEY-NOT PRESSED 

330 READ PITCH 
340 IF PITCH -O THEN 510:REM**END OF TUNE 
350 IF PITCH<0 GOSUB 2000:GOTO 330:REM**PAUSE 
360 'POKE 16482,PITCH:REM**NOTE INTO M/CODE 

370 READ PERIOD 
380 A=USR(PERIOD/SPEED):REM**PLAY THE NOTE 

TEMPO 
LATCH 

390 GOTO 330:REM**NEXT NOTE 
500 REM**WRAP-UP ROUTINES 
510 PRINT:PRINT "PLAY IT AGAIN, SAM?" 

520 Q$=INKEY$:IF Q$="" THEN 520 

530 IF Q$="Y" THEN GOSUB 1000:GOTO 330 

540 IF Q$<>"N" THEN 520 
45 - QQUT(355),0:N$*.*RELAY OFF 
580 -OUT 254,0-'RCN**.CLEAR EASSETTE12- LATCH 

570 END 
999 REM**RESET THE DATA POINTER TO THE START 

OF THE TUNE 
1000 RESTORE 
1010 REM**CLEAR THE M/CODE DATA OUT OF THE WAY 

1020 FOR X=1 TO 29:READ X1:NEXT X 

1030 RETURN 
1999 REM**GENERATE A PAUSE 
2000 FOR XX=PITCH/SPEED TO 0:NEXT XX 

2010 RETURN 
10000 REM**DATA FOR M/CODE 
10010 DATA 205,127,10,22,0,62,6,211,255,66,246, 

0,246,0,16,250,238,1,254,6,32,241,43, 
124,181,32,234,201 

20000 REM**DATA FOR MUSIC 
20010 DATA .S:REM**SPEED 
20020 DATA 225,36,168,49,168,73,178,23,168,49,133 

61,133,61,149,55,112,73,112,73,112,109,125, 
32,133,61,149,55,133,123,-30 

20030 DATA 225,36,168,49,168,73,178,23,168,49,133 
61,133,61,149,55,112,73,149,55,149,82,178, 
23,178,46,200,41,225,73,-30 

20040 DATA 112,73,112,73,112,73,168,49,125,65, 
133,61,133,61,149,55,-20,112,73,112,73, 
112,73,168,49,125,65,133,61,133,61,149, 
55,-20 

20050 DATA 99,82,99,82,99,82,112,73,125,65,133, 
61,125,130,149,55,133,31,125,32,112,110, 
168,24,168,49,149,55 

20060 DATA 133,123,-60,99,123,99,41,99,82,112, 
73,125.,65,133,61,125,130,149,55,133,31, 
125,32,112,110,168,24,168,49,149,55,168, 
98,0 

Listing 2. A BASIC program for the System 80 with the machine code built 

in. It'll play you a tune If you get it right. 
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Our boards 
don't come back! 
Despite the TLC we give them, 
like through hole plating, 
reflow soldering, high quality 
fibre glass, solder resist masks 
and hard gold edge connectors - our boards and cages, and 
systems just don't come back 
to visit. 

We know they all don't go to 
good homes either. Some are 
stuck in dusty factories, some 
are in the hot and steamy 
tropics, some are even sent to 
sea. You'd think some of them 
would get sick of it and come 
back - even if it's only for a 
check up. 

If you are interested, here are 
some of our most ungrateful 
lines. 
S100 PRODUCTS 

SBC 800 
The SME Systems Z80 single 
board computer. On board 
EPROM, battery backed 
CMOS RAM & clock and a host 
of other features. 
Kit $445 A&T $495. 

FDC-II DISK CONTROLLER 
For single or double density, 5" 
& 8" drives. SDOS and CP/m 
available. 
Kit $395 A&T $465. 

64K DYNAMIC RAM CARD 
DRC-III 
For low-cost memory expansion 
from 64K -256K. Invisible 
refresh. 
Kit $550 A&T $600. 

I/O BOARD SPC-29 
Dual serial ports capable of up 
to 19,200 baud. Nine pro- 
grammable parallel ports. 
Many more features. 
Kit $205 A&T $245. 

MPB 100 -CPU 
Meets Z80 CPu card require- 
ments. Provision for 4K PROM. 
Kit $310. A&T $365. 
OTHER BOARDS INCLUDE 
VDB 8024 VIDEO 
(On board CUP and keyboard 
interface). 
FDC-I DISK CONTROLLER 
(for 5" & 8" single dens.) 
Z-80 STARTER KIT 
(Low-cost entry into micros). 
MPC-4 
(Multi Port Card, 4 serial) 
WIRE WRAP CARD 
EPROM PROGRAMMER 

And many more. Send today for 
a full catalogue. Enclose 720 
in stamps. 

SPECIAL APPLICATIONS 
If your board isn't on our list, or 
our drawing board, we'll design 
and build it for you. 

UNICORN MICROCOMPUTER 
SYSTEM - widely popular in 

0 

business and industry. 4MHz 
Z80 CPU, 64K dynamic mem- 
ory with bank select to allow 
multi -tasking multi-user 
through 8 pages of 64K each, 
and up to 256K of RAM on a 
single board. 

DOS CP/M and CDOS com- 
patible with a wide range of 
software. Supplied as basic 
system or as complete turnkey 
package. 

CARTRIDGE DRIVE 5+5 Mbyte 
Interfaces to S100, Apple & 
Tandy Systems and others. 

DUAL 8" DRIVE SYSTEM 
Available rack or bench mount. 
DDR-II Rack Mount $1800 
DDl-11 Bench Mount $1750 

S100 CARD CAGE 
Available rack or bench mount. 
Fan cooled power supply - 8v 
@ 15amps; ±16v @2amps. 
11 slot motherboard. 
R/M Kit $375 A&T $475 
B/M Kit $415 A&T $515. 

DATASOUTH DS180 
180cps dot matrix printer with 
long list of features. $2840. 

TELEVIDEO TV1950 
Smart terminal 80 x 25 display, 
15 baud rates, programmable 
function keys and many other 
features.$ 1595. 

SOFTWARE 
Business packages, languages, 
word processing, entire CP/M 
users library. Database de- 
buggers, assemblers - call us 
for a full list. 

ELECTRONIC SYSTEMS SPECIALISTS 
HOURS 9 a.m. - 5 p.m. 
22 QUEEN ST., MITCHAM PHONE (03) 874 3666 
MELBOURNE AUSTRALIA, 3132 TELEX SMELEX AA37213 



MPI HiD 
Drives 

taking care 
of business 

Just when you 
were convinced 
that only 
massive 8 -inch 
drives could 
handle the big 
jobs, along comes 
MPI Hi -D, with up 
to 1 Megabyte 
capacity, 5 milli- 
second track -to - 
track, pushbutton 
media eject and 
head load for 
longer media and 
head life, all 
neatly squared 
away with the 
elegance and 
power efficiency 
of a 5'/4 -inch drive. 
Need less stor- 

age? ... MPI 
builds 40-, 77- and 
80 -track, single or 
double head 51/4 - 

inch drives with the 
same classic 
8 -inch features. 
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JIL SX-200, 
A BETTER SCANNING 
MONITOR RECEIVER. 
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Monitors over 33,000 frequencies from 
26 to 88 MHz, 108 to 180 MHz and 380 
to 514 MHz. Bands included within this 
range are HF and UHF CB, 27 and 155 
MHz MARINE, Australian LOW 
BAND, AIRCRAFT band, VHF 
SATELLITE band, 10 Mx, 6 Mx, 2 Mx 
and 70CMx AMATEUR BANDS, VHF 
High BAND as well as UHF two-way 
band. 

Mechanically rugged the SX-200 uses high 
quality double -side Epoxy -Glass printed 
circuit boards throughout. Some of its 
other outstanding features include 3 
MODE SQUELCH circuitry which allows 
the lockout of spurious and carrier only 
signals, extremely low spurious count, AM 
and FM detection on all bands, FINE 
TUNING control for off channel stations, 
240 VAC on 12 Volt DC operation, 
Accurate QUARTZ CLOCK, Squelch 
operated OUTPUT for switching a tape 
recorder etc, 16 Memory channels, 
MEMORY BACKUP which lasts up to two 
years, high SENSITIVITY and SIGNAL 
TO -NOISE ratio on all bands, CRYSTAL 
FILTER for excellent SELECTIVITY and 
easy servicability due to component layout 
as well as a 90 day warranty. 
Its high quality and performance is testified 
by the fact that it is in use by a large 
number of State government and Federal 
bodies including most state and federal 
police departments. 
Contact GFS, the Australian 
Distributors, or our interstate outlets 
for full technical specifications. 
We also market a range of pocket 
scanning receivers and transceivers. 
Contact us for full details. 
PRICE $512 INCL S.T. + $8 P&P 
SERVICE MANUAL $10 + $1 P&P 
SCAN -X BASE ANTENNA $48+-$8P&P 

Aythorised Dealers: 
Sydney: (02) E&M Electronics 51 5880, Applied Technology 487 2711, OT Computers 29 5599, Micro 
Repair 747 1061, Computer Components 868 3614. Wollongong: (042) Macelec 29 1455. Brisbane: (07) 
Baltec 36 5183. A.C.T.: (062) Ortex 80 5283. Boulevard 48 5411. Perth: (09) Micro Controls 325 2444, 
Electronic Systems 335 7313. Adelaide: (08) Rogers Electronics 42 6666, Micro' 80 211 7244. 
Melbourne: (03) Stewart Electronics 543 3733, Ellistronics 602 3282, Rltronics 489 8131, Pennywlse 
Peripherals 82 2389, De Forrest Software 877 6946. Tasmania: Coastal Computers (004) 31 3259. 

daneva australia pty ltd. 
66 Bay Road, Sandringham, Vic., 3191. Ph: 598.5622. Telex: AA34439 

SN 781 

Interstate Dealers; 
WA; (09) 387 4966 
NSW; (02) 211 0531 
OLD; (07) 397 0808 
SA; (08) 269 4744 

GFS Electronic Imports 
15 McKeon Road 

Mitcham, 3132 Vic 
TLX 38053 GFS 

(03)873 3939 
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Although they've sometimes been dismissed as mere 
toys, an overseas magazine recently claimed that pocket 
computers are in fact the new wave in computer tech- 
nology that will eventually supersede the desktop 
machines. They could even make inroads. into the 
mainframe category. Judging from the latest entry into 
the pocket computer field, that prediction may be closer 
than we think. 
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CASIO has released a little beauty 
called the FX-702P, a 176 gram pack- 
age containing a full-blown BASIC in- 
terpreter, LCD alphanumeric display, a 
65 -key keyboard, and an optional cas- 
sette interface and printer. All in all, a 
rather elegant package, but with one 
sore spot from my point of view: the 
keyboard. 

The alphabet keys are laid out in A -B- 
C -D -E etc order instead of the usual 
Q -W -E -R -T -Y series. For one used to 
typing on a standard keyboard, this is 
most frustrating, and you find yourself 
back to the old 'hunt and peck' system, 
laboriously searching for each key. This 
system resulted in much spirited swear- 
ing during evaluation of the computer. 
However ... non -typists will find it 
easier to use. My wife, who hates type- 
writers, entered several lines of data 
and pronounced the keyboard "terrific .. . 

the only sensible layout for a keyboard". 
It would be nice if Casio saw fit to re- 
lease two versions of the computer, one 
with a QWERTY keyboard and another 
with the ABCDE version; then everyone 
could be satisfied. 

That funny keyboard isn't as bad as it 
first sounds; the computer uses a system 
like the Sinclair ZX-80/81 that allows 
one -key entry of BASIC keywords and 
mathematical functions. There are two 
function keys, so most of the alphabet 
keys do three jobs; for instance, pressing 
(FUNCTION 1)-C gives 'EXP', (FUNC- 
TION 2)-C gives `GOTO', and 
of course C on its own gives 'C'. So once 
you learn where the keywords are, pro- 
gram entry becomes easier. 

Power to the people 
Now to the guts of it: computing power. 
In evaluating a machine like this it's 
natural to compare it to known quan- 
tities, in this case the Tandy/Sharp 
pocket computer already reviewed in 
this magazine. It would be fair to say 
that the Casio is aimed slightly more 
up-market than the Tandy. It's got a 
slightly larger amount of memory - 
1680 program steps - and the BASIC 
interpreter has a few more features, 
especially in string handling. 

It has LEN, allowing the calculation 
of the length of a character string, and 
MID, allowing you to extract a portion 
of a string (that's one I really miss on the 
Tandy). In the array area, the Casio 
caters for two-dimensional arrays, say a 
table three wide by four high. Tandy is 
limited to one dimension, for instance a 
table twelve items long. 

There are a few extra mathematical 
functions: FRAC removes the integer 
portion of a number and leaves only the 
fraction (X=INT X). RND rounds off a 
number, instead of simply truncating it. 
RAN# gives the output of a built-in 
pseudorandom number generator. RPC 

and PRC allow conversion from rec- 
tangular to polar coordinates and vice 
versa. There is also a whole series of 
special statistical functions. 

There are several commands that pro- 
vide for direct control of the LCD dis- 
play format. CSR is a cursor that sets 
the start of an output a given distance 
along the display. WAIT can be pro- 
grammed to cause the computer to dis- 
play its output for some variable time, 
and then kill it and go on to the next 
step. On the Tandy, PAUSE gives the 
same effect, but the time of the display 
is fixed at about one second. There's 
even a little contrast control on the back 
of the CASIO to vary the intensity of the 
display. 

Program writing and editing 
The Casio's memory can be divided up 
into ten separate program areas, so 
there can be ten programs in it at once, 
each beginning with line 5 or whatever. 
To run one of them you simply hit 
(FUNCTION 1) and then 3, and PRO- 
GRAM 3 is off and away. 

To work on one of the programs with- 
out affecting the others you go into the 
'WRITE' mode and call it up; you can 
then list it or change a line, etc. It's also 
possible to tape load or dump one of the 
programs, ignoring the rest. Or you can 
load or dump the whole memory. 

When you call up a program in the 
WRITE mode the display shows which 
other program numbers are assigned, as 
well as a continuous readout of the total 
memory remaining free. All programs 
share the memory `on demand'; that is, 
you can have one very long one and nine 
short ones, or ten of about the same 
length. 

There is a password system that lets 
you write a program, and then prevent 
other people fiddling with it if they don't 
know the password. It also means you 
can dump a passworded program onto 
tape and give (or sell) it to another Casio 
owner. He can run the program, but he 
can't find out how you wrote it. 

One feature in the programming de- 
partment is most impressive: if you type 
'LISTALL' the computer begins with 
PROGRAM 0, lists it, then does pro- 
gram 1, and right through the series. It 
then lists the contents of all the vari- 
ables. If it comes to a passworded pro- 
gram it simply says 'PASS' and skips 
over that one. 

For writing and editing program 
lines, the Tandy seems to be ahead in 
convenience. Casio lets you enter a line, 
delete characters from a line, or rewrite 
a line. But I could find no way to drop a 
missed character into an existing line 
like you can do on the Tandy. It means íf 
you left out one character you have to 
delete the whole line and then type it in 
again. 

Speed 
A recent Casio press release claimed 
that the FX-702P was up to ten times as 
fast as other pocket computers. I decided 
to put this to the test, with a simple 
program that generates 100 pseudoran- 
dom numbers, and prints out the 100th 
one. It gives a good jiggle to the compu- 
ter's number -crunching functions, a 
traditional time-consuming procedure. 
The program was designed to run in all 
the machines without changes. 

10: X = .5 
20: FOR Y = 1 TO 100 
30: X = ((rr+X) it 5) - INT (Or+X) '1'5) 
40: NEXT Y 
50: PRINT X 
60: END 
The Casio took 1 min 11 sec to get 

through the program; the Tandy took 2 

min 36 sec. Just for comparison, an 
Apple running Applesoft BASIC took 12 

seconds to run it. 

The printer 
The printer is contained in its own little 
case, with a cable and plug hanging out 
the back. It can plug into the cassette 
interface, which fits onto the computer 
Tandy -style, or the interface can be dis- 
pensed with and the printer can be plug- 
ged directly into the computer. 

The printer uses paper 35 mm wide of 
the electrosensitive type, instead of the 
plain paper and ribbon system used by 
Tandy/Sharp. This means the paper 
costs more, but of course there are no 
ribbons to buy. The print quality is 
absolutely beautiful, nice dark 5x7 
matrix characters on a silver back- 
ground. The printer is very quiet, 
making a 'swish -swish' sound as each 
line is printed. It's also very quick, at 
two lines a second. 

In Summary 
After reading all this, and the previous 
articles on the Tandy/Sharp system, 
you're probably asking, which is 'best', 
which do I buy? They've both got their 
good and their bad points, and they both 
have similar retail prices, although the 
Tandy machine has been advertised at a 
discount lately. 

For someone into statistics, the Casio 
is the natural choice. For the 'average' 
user, it's a toss-up. The Casio has a few 
more features in its BASIC interpreter, 
and the ability to store ten programs is 
nice, although the Tandy can do much 
the same thing in the 'defined' mode. 

I found the Tandy a slightly 'friend- 
lier' computer, mostly because of pre- 
vious familiarity with it, but also 
because the keyboard is much easier to 
get along with (if you're used to key- 
boards). So one is not 'better' than the 
other. Only you can make the choice, 
but be sure you try before you buy. 
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COMPUTER SALE - COMPUTER SALE - COMPUTER SALE - COMPUTER SALE - COMPUTER SALE - 
INCREDIBLE SEMI=CONDUCTOR PRICES 

1-9 
2114 1.70 
4116 ` 1.70 
2708 3.90 
2716 4.00 
2732 7.50 

10-25 25 plus 1-9 10-25 25 plus 
1.60 1.30 - 4164 10.00 9.00 8.00 

- 1.50 1.30 8725 9.00 8.00 7.00 
' 3.80 3.50 6116 9.00 8.00 7.00 

3 90 3.60 BU480 3.00 2.80 2.50 
6.90 6.00 - BU126 1.80 1.50 1.25 

ITOH PRINTERS 
ITOH 8300 PARALLEL $660 +Tax 
ITOH 8300 SERIAL 
ITOH 1500 PARALLEL 

(Daisy Wheel) 
ITOH 1500 SERIAL 

(Daisy Wheel) 
ITOH 8510 PARALLEL 
ITOH 8510 SERIAL 

(Graphics Etc.) 

$730 + Tax 
$1515 + Tax 

$1555 + Tax 

$910 + Tax 
$1010 + Tax 

o Plus Sales Tax. 

DISC DRIVES 
MPI 51 $275.00 + 17.5% S.T. 
MPI 52 $385.00 + 17.5% S.T. 
MPI 91 $415.00 + 17.5% S.T. 
MPI 92 $515.00 + 17.596 S.T. 
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TANDON Im 
TM100-1 $295.00 + 17.5% S.T. 
TM100-2 $385.00 + 17.5% S.T. 
TM100-3 $415.00 + 17.5% S.T. 
TM 100-4 $515.00 + 17.5% S.T. 

Y -E -DATA 
8" Double Sided Double density $625.00 + S.T. 
Please Note: We have many different types of 

connectors available for computers. 

VERBATIM DISCS 
8" Soft Sectored 10 for $43.00 
5" Soft Sectored 10 for $41.00 

NOW AVAILABLE 
CPM SOFTWARE-WORDSTAR $495.00 

COMPLETE CPM 2.2 SYSTEMS 
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System available with * Debtors Software * 1.2 MHz Formatted * 18 MHz Green Phosphor Monitor 23 

* Parallel, Serial Interfaces y 
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Model 

CO -13030 
CO -1303G 
CS -1559A 
CS-156AMKII 
CS -1562A 
CS -1566 
CS -1572 
,.S-1575 
CS -1577 
CS -1830 

It has a 90 day warranty so why not buy a 

REAL SYSTEM 

Screen 
Size 

75mm 
75mm 

130mm 
130mm 
130mm 
130mm 
130mm 
130mm 
130mm 
130mm 

TRIO OSCILLOSCOPES 
Bandwidth 

DC- 5MHz 
DC- 5MHz 
DC-10MHz 
DC-15MHz 
DC -10 MHz 
DC -20 M Hz 
DC -30 M H z 
DC- 5MHz 
DC -35 M Hz 
DC -35 MHz 

Sensitivity Sweep Time 

10MV/DIV- 
10MV/DIV 
1oMV/DIV 
10MV/DIV 
10MV-I5IV 
5MV/DIV 
5MV/DIV 
1 MV/DIV 
2MV/DIV 
2 MV/DIV 

1 uS/DIV .5S/DIV 
.5uS/DIV .5S/DIV 
1 uS/Div .5uS/Div 
.5uS/DIV .5uS/DIV 
.2uS/DIV. 5S/DIV 
.5uS/DIV 2MS/DIV 
1uS/DIV .5S/DIV 
.2uS/DIV .5S/DIV 

MINIMUM PURCHASE $10.00 MINIMUM P&P $2.00 

RITRONICS WHOLESALE 
425 HIGH STREET, NORTHCOTE, VIC. 3070 
(03) 481 1923, (03) 489 7099. P.O. BOX 235 

ALL PRICES 
Trace Plus 1754% 

Sales Tax 

Single $ 219.00 
Single $ 264.00 
Single $ 448.00 
Dual $ 498.00 
Dual $ 528.00 
Dual $ 845.00 
Dual $ 929.00 
Dual $ 537.00 
Dual $ 983.00 
Dual $1163.00 

Bankcard Mall Orders Welcome 
Please debit my Bankcard 

Bankcard No. 

Expiry Date 

Name 

Signature 
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FROM ONLY $295011 
+Tax 18 
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you ave h it mayguessed ,.o 
Over 

óMegabyte on a 
aV1AS 5000 p... 

But it's the speed & reliability that counts 
The IMS5000 with hard disk was benchmarked 

against all the other hard disk systems at the NCC 
Chicago USA '81 exhibition. On average 5.25 Inch 
hard disk operates 15% faster than 8 inch 
Winchesters and up to 5 times faster than other 5 Inch 
Winchesters, and it will not cost a fortune. 

The demonstration system at the NCC was 
dropped and punctured in transit by a forklift, and it 
still came up first time without an error) This is the sort 
of rugged reliability users have come to expect from 
IMS International Computers. 

Isn't this what you NEED? -A machine so 
reliable, its manufacturers warrant it for TWO years. -A machine so versatile, It operates under CP/M, 
MP/M, MVT-EFAMOS, USCD-PASCAL, MARC, 
MICROCOBOL; 

- Yet a machine which is Inexpensive and powerful. 
What system are you looking at purchasing? IMS I 

hope is at least on your short list. If not, Contact SI 
Micro and discuss your requirements with them. (The 
face is becoming familiar). 

SERIES 
8000 
SERIES 
5000 

INTERNATIONAL 
COMPUTERS 

S. MICROCOMPUTER PRODUCTS PTY 
LTD 

GPO BOX 72 S\ 1)N EY 2001 92 PI Fr ST SYDNEY (02) 2314091 232 6804 
Melbourne (03) 26-5522. Brisbane (07) 52-8455. Perth (09) 368-1800 
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48k RAM FOR $295* 
GOODBYE STATICS 

2716 (+5V) $6.10* 
Yes! We sell the TCT "Universal" Prom 
board (ETI-682.) Take a look at these prices! 

Complete kit 
Board only 
2716 (+5V,450ns) 
Manual only 

, 

inc. tax 
$115 
$ 69 
$ 7 
$ 7 

ex. tax 
$100 
$ 60 

$ 6.10 

TCT Micro Design Pty. Ltd. 
P.O. Box 263 Wahroonga, 2076, N.S.W. 

Phone: (02) 48-5388 

1 

Just look at these kit prices for our 
64k S100 Dynamic memory board. 

inc. tax 
16K bytes $259 . 

32K bytes $299 
48K bytes $339 
64K bytes $379 
8 x 4116 (200ns) $ 40 
Manual only $ 7 

... :....,. o 

------- -wx,lliw:., A - - 

ex. tax 
$225 
$260 
$295 
$330 
$ 35 

-_ :... 

. o t_,,r.-=11 

Please add $3 for post and packing. 

* Plus sales tax. 
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Touched by 
touch typing 
J.E. Hutchinson B.Sc, B.Ed., M.A.C.E. 

HAVING RECENTLY been involved with developing and 
writing two programs to assist in typing keyboard skills 
and accuracy, I was understandably attracted to the article 
by Malcolm Banthorpe in the July 1981 edition of ETI (and 
with an 'OHIO' at hand, the urge to `punch it in' was too 
much). 

An analysis of the original listing shows it to be a quite 
useful example to assist those interested in 'purposeful' 
computer graphics on Ohio, using fundamental routines. 
Additionally, the author prompts and invites the reader to 
expand and/or modify the original listing to their own 
purpose. The following, however, is no expansion what- 
soever - and only a minor modification of the basic presen- 
tation for those who may wish to use the program in a 
teaching mode. 

The teaching of typewriter keyboard skill is based 
around the four ten -key rows: 

1 

IAl 
(Z( 

121 

wl 

Isl 
IXl 

3 

E 

I 
Dl 

1c1 

141 

R 

F 

V 

151 

(TI 

IGl 

1131 

6 

IYI 

H 

(N1 

7 

U 

1,01 

M 

8 

IKl 

1,1 

101 

I PI 

9 

o 
L 

and the last key (/) varies on some typewriters. 
As typists would know, the fingers 'rest' on the home keys 

ASDF and JKL; in the third row. 
The original program listing does not include the semi- 

colon key, which for the above reason must be considered 
very important. (The comma, full stop and slash also com- 
plete the ten -key fourth row). The addition of these key 
representations has a further important psychological 
effect, in that as originally listed, keys such as J, K, L, N, M, 
etc. 'feel' to be too far to the right (at least they did to me!). 
For these reasons I made the changes below, and although 
perhaps the whole thing should be rewritten more eleg- 
antly, the modifications are presented here in simple form 
to accommodate those who may have already put the prog- 
ram to tape. 

110 P= 53476: POKE 11,34: POKE 12,2 
and 

290 P= 53508 
(instead of 53478 and 53510 respectively) 
moves the whole keyboard a little bit to the left to allow for 
the new keys. 

Lines 185, 220, 255 all read `GOSUB400'. 
Since we are now handling ten keys for each line, we can 

use this subroutine incorporating the original routine 350. 
Lines 200, 205, 235, 240 and 270 have slight modifications 
to 're -frame' the keys. 

4-' 

The section of the program 280-325 is concerned with the 
random selection of keys to be pressed and the sensing of 
correct key closure by the operator. This is essentially the 
same as the original, but line 

280 C= INT(RND(1)'47 + 44) 
now allows C in the range 44 to 90 (to include 44, the 
decimal ASCII value of a comma). 

The unchanged line: 
285 IFC > 57 AND C < 65 THEN 280 

deletes unwanted ASCII characters 58 to 64 inclusive. 
But we do want C = 59 (corresponding to ;) and don't 

want C = 45 (corresponding to -). These are taken care of by: 
283 IF C = 45 THEN 280 

and " 
284 IF C = 59 THEN 290 

Finally the data line 365 needs to be changed to include the 
new keys in the correct sequence (note how the comma is 
contained within inverted commas: ",",). 

With these additions the VDU presentation gives a fuller 
impression of the keyboard and also yields practice with the 
important semi -colon, comma and full stop keys. 

In passing, the USR function 'poked' into start location 
$0222 (546 dec) by lines 110/115 represents an extremely 
useful technique which calls up the 'polled' keyboard 
routine already resident in ROM (FD00) and saves a great 
deal of somewhat `rude' peeking and poking! 

dec 32 0 253 141 128 2 96 

Hex 20 00 FD 8D 80 02 60 

0222 20 00FD JSR ;ROMSUBFDOO 

0225 8D 8002 STA 50280 ;STORELOC640dec 

0228 60 RTS ;RETURN 
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Program Listing 

OK 
LIST:TOUCH TYPING 
400 PEN TOUCH TYPING 
105 F0HX=0T029:PRINT;NEXT 

'110 P=53476'P0KE11"3*:POkE12.2 
115 FOHX=546T0552:READC:pOKEX,C:NExT 
120 POKEP°221:0=P+1 
125 +OHX=1T08:80SU8340,NEXT 
130 POKE0,148:p0KE0+1"22 
135 P=P+32 
140 P0KEP,149:Q=p+1 
145 F0RX=1T09;POKE0,X+48:pOKEQ+1,149;0= 

0+2:NEXT 
150 P0K8Q"48/p0KE0+1,148 
155 P=P+32 
180 POKEP.220: 
185 FURX=1T08: 
170 PUKE0,217, 
175 P=p+33 
180 p0KEP,149: 

^185 8OSUB400 
190 P=P+32 
195 POKEP,220: 

FORX=lT09: 
`205 P0KE0"217: 

215 POPEP.149:n=P+1 
` y20 60SU8400 
225 P=P+32 
230 HOxI-P,2M: 

'235 F0RX=1T09: 
` 

240 P0KE11,217: 
245 P=P+33 

0=P+1 
SOSUB345:wEXT 
POKE0+1,215:P0KE0+2,222 

»=P+1 
S0SU8345;NEXr 
POkEQ+1"215:pOKE0+2.?u2 

0=P+1 
SOSUB345:NEXT 
p0KEQ+1.215:p0KE9+2"222 

COMM T DAY 
250 PUKEP,148:0=P+ 

`255 8OSUB400 
2S0 P=P+32 
285 P0KEP.220:0=p+1 

`.J70 FURX=/T08:P0KF0,148:P0KF0+1,215:0=0 
+2:NXT 

275 p0KI:0,1+8/P0KE0+1"223 
` 280 C=INT(RNDk1)**7+44) 
` 283 [FC=45THEN280 
' 284 IFC=59THEw290 
285 IFC>5/ANDC::85THEN280 

^290 P~53508 
295 0=p 
300 IFPEEK(0`=CTHEw315 
305 Q=Q+1:lFQ-P<21THEN300 
318 P=P+65:9O10295 
315 PUKE0.3¿ 
320 ,I=USH(X) 
325 lFPFEK(640)=CTHENPOKE0,181;GUSU8355 

:POKEQ"C:POnE280.0:GOTÚ2811 
8OSUB355,POK60,C:8OSUBn55`SOr0315 
END 
P0KEA,148;P0KE0+1,¿17:o=0+2:RETURN 

345 P0KEQ.217,PUKE0+1.215;0~»+2:REIoxw 
350 READ14$:PUKEO,ASC(A5)/P«KE0+1.149:0= 

Q+2:AETURN 
355 FORX=0T0100:NEXT:RETURN 
360 DATA32"0.253,141,'128.7).86 

` 365 DATA0.H.E.R.T.v.U.l,O,p.A.S.O.F,G.H 

FORX=zT010`SOSU8350`NFXT;RErURN 

330 

340 

`400 

OK 
Indicates changes to original 

Mkt 
WordStarTM 
DataStarTm 
NN~NNN 
SuperSortTm 
SpeIIStarTM ~~m~~~~~~~~~-~ 

CaIcStarTM 

INTERNATIONAL -U PfO CORPORATION x" ".` 

tom 
ALL U* ~~"°""°" "" 
SOFTWARE APPLE 
USABLE 

For immediate delivery Contact: 
MARTIN COLLETT ON (03) 267 6800 

Dealer Enquiries Welcome. 

rnkroPro 

\,~ 

morow 

wr 
m ^ 

COInIZADON 

l 

-- 
iiimirStar 'Phobic* 

ADAPTIVE 
ELECTRONICS 

418 ST. KILDA ROAD, MELBOURNE 3004 
Ph: (03) 2876800 (4 lines). Telex: AA32565 

' . 
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NOW THERE'S A 
CHOICE OF 

BUDGET 
COMPUTERS 

FROM DICK SMITH 

HUGE PRICE 

wop -- I 

SAVE 50% 

DICK SMITH SYSTEM 80 MK I I 

Why pay hundreds- or thousands- of dollars more for a computer 
when the Dick Smith System 80 offers you all the features you're 
ever likely to need! Widely used by schools, businesses, hobbyists 
and even housewives, the new model System 80 Mk II offers 
additional features making it even better value for money! 
Features like: a numeric keypad for faster, more accurate data or 
figure entry... lowercase display already fitted (not an option!)... 
inbuilt 'screen print' facility ... programmable function keys ... 
and morel The System 80 Mk II is the ideal computer for the 
serious user - add a video monitor, and a tape cassette (or a disk 
system) and you've a machine ready to go to work for you! 
Accounting system - word processing-electronic filing-or even 
to play games! Compare the System 80 Mk II with the competition - and see the value yourself! 

ORIGINALLY 
SELLING FOR 

I4U R RY STOCKS 
ARE LIMITED 

NOW 

1750 
Cat X-4100 

Du 

commodore 
ICT - 

eoputer 
éest~.4677.47.7.5 

1,4 : -f4Eá-»i 
- w r 

ets c r ,. 

12 v ' 

..4.11didó. ..ilatite*".0.y 

Colour graphics in up to EIGHT colours - directly addressable 
from the keyboard! Memory expandable up to 32K with plug-in 
modules Typewriter -style keyboard, with programmable function 
keys An inbuilt tone generator for music and sound effects 
It's ready to use the minute you turn it on Play a wide variety of 
full colour games - like space invaders, chess, etc. All you do is 
plug in a games cartridge! Create computer music and sound 
effects to go with your programs. It's so easy with the VIC 20. Or 
write your own computer programs: with full colour display and an 
incredible range of graphics to choose from. Your imagination is 
the only limit! 

Yes, the VIC 20 is a truly remarkable breakthrough in computer 
technology - and it represents outstanding value for money! 
And what's more, it is backed with Dick Smith's own satisfaction 
guarantee. Try it for yourself: if you're not completely happy you 
can return it within 7 days for a full refund. YOU CAN'T LOSEI 

ALL THIS FOR ONLY 

$399 
HURRY - LIMITED STOCKS ONLY AVAILABLE! Cat X-2000 

DICK SMITH 
ELECTRONICS 
See elsewhere in this issue for a full 
list of Dick Smith stores and resellers. 



FREE TRIP TO MELBOURNE 
Computer Country, is now proud to announce its "FREE TRIP TO MELBOURNE" plan. 

This plan applies only to interstate purchasers (non -Victorian) of a NEC PC -8000 

Computer System or an Hitachi Peach Computer Package. 

(Note - Plan applies only to those systems having a minimum configuration value of 
54,000 retail without sales tax.) 

This is the perfect opportunity to purchase either one of some of the best computers 

systems on the microcomputer market. You can just buy hardware or add on any one 

of a number of software packages available which include word processing, general 

accounting, statistics, entertainment and educational. 

THE NEC PC -8000 PROFESSIONAL COMPUTER 

It combines the most wanted features of existing micros with new features you have 

always been looking for. 

These features include 4MHx Z-80 CPU, 80 x 25 display with graphics and 8 colours, 

32K ROM, parallel/serial/cassette interface, upper/lower case, numeric keypad, 10 

special function keys and real time clock - all built-in. 

The NEC Professional Computer gives you much more for your money than almost 

any other micro on the market. 

The NEC PC -8000 is supported nationwide by the Hanimex group of companies, 

O H ITAC H I "PEACH" 

One of the most powerful new microcomputers on the market which uses the 6809 

microprocessor. Comes with excellent super high resolution graphics - 640 x 200 

dots and has a 40180 character x 25 lines user programmable screen configuration. 

Either choice will give you a great price, a great computer system, a free trip to 

Melbourne and a special training session as well. 

All in all - a great deal from Computer Country. 

COMPUTER COUNTRY PTY, LTD 
338 Queens St, Melbourne, Victoria 3000, (03) 329 7533. 

Note - Those residing within the Sydney -Adelaide radius will receive 2 economy return air tickets from those capital cities. 

Outside that radius, eg Perth, Darwin and Brisbane, this offer is good for one economy return air ticket from those cities. 



Interfacing with the 
ETI-685 2650 S100 
computer board 
Part 2 

How to make use of the flexible interfacing provided on 
this board, which employs the 8255 programmable 
peripheral interface chip. 

The PPI in Mode O 

operation 

For the moment, let us examine the 
8255 PPI in its `simple' Mode Ó format. 
You will recall from the previous article 
that when the PPI is operating in Mode 
O all three 8 -bit ports (A, B and C) are 
available for data transfer. In this basic 
mode there is no 'feedback' between the 
microcomputer and the external device. 
The peripheral device must therefore be 
ready at all times to supply the data 
that is required by the computer, or to 
receive the data that is being sent to it. 

A form of handshaking can be estab- 
lished by allocating several data lines 
from one of the ports and generating the 
required interface signals under pro- 
gram control. Typically, this function is 
performed by data lines from Port C, 
where the Bit Set/Reset feature can be 
used to activate individual bits quite 
simply. 

In summary, Mode O provides the fol- 
lowing features: 

Two 8 -bit ports (A&B) and two 
4 -bit ports (from C). 

Any port can be configured as an 
input or an output. 

All outputs are latched. 

All inputs are not -latched. 

There are sixteen different I/O config- 
urations for the two 8 -bit and two 4 -bit 
ports for Mode O and these are sum- 
marized in Table 1. The PPI is program- 
med for one of these configurations by 
writing the appropriate hexadecimal 
'control word' into the PPI's control reg- 
ister at the start of each program. 

-O o- 

°I I i M/ 
o` 1 NAN, 

I i 

Ron Koenig 

8 x 4k7 

0- 

o- 
- 1 

16 -PIN DIP SOCKET 

8 -SWITCH 
DIP 

Circuit for experiment No. 1. 

S8. 

O 
+5V 

Control Word 
(Hex.) Port A 

Group A 
Port C (U) Port B 

Group B 

Port C (L) 

80 Out Out Out Out 
81 Out Out Out In 

82 Out Out In Out 
83 Out Out In In 

88 Out In Out Out 
89 Out In Out In 

8A Out In In Out 
8B Out In In In 

90 In Out Out Out 
91 In Out Out In 

92 In Out In Out 
93 In Out In In 

98 In In Out Out 
99 In In Out In 

9A In In In Out 
9B In In In In 

Table 1. Mode 0 Control Word Summary. 

o 
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A simple construction on matrix board allows you 
to try out experiments 1 and 2. 

The following simple experiments 
have been developed to illustrate the 
programming and use of the PPI in 
Mode 0, and to assist in understanding 
each program full source listings of each 
program have been provided. All pro- 
grams have been written using a simi- 
lar 'structure'. An 'initialisation' section 
at the beginnning of each program loads 
the appropriate hex control word into 
the PPI's control register and pre- 
conditions the required CPU registers. 
The second section contains the main 
program, and a third section (if 
required) contains any subroutines re- 
quired by the main program. All pro- 
grams have been written in standard 
Signetics 2650 Assembly Language 
mnemonics using the Microbyte 2650 
ASSEMBLER. 

Requirements 
To evaluate the operation of the PPI 
with these programs you will first have 
to construct the following two interface 
circuits. The first, a data monitor, con- 
sists of eight transistor buffers and eight 
LEDs. The second is a data input switch 
consisting of an octal DIL switchpack 
and eight pull-up resistors. 

Each circuit is connected to the 
appropriate PPI port by a 16 -way flat 
ribbon cable. The original circuits were 
assembled on a 'solderless breadboard' 
and then permanently constructed on a 
section of 'stripboard'. Permanent con- 
struction is advisable as these test 
circuits will be very useful for de- 
bugging your own programs later. 

KEYBOARD DISPLAY PROGRAM 

?* 
:* Execute with G500< 
:* 

:*Monitor Subroutines used: 
?MBUG EOU H'0022' 
?CHIN EQU H'0286' 
:*Defined Constants 
:ESC EQU H'1B' 
:PORTA EQU H'00' 
:CNTRL EOU H'03' 
:* 

ORG H'500' 

Monitor return 
Read keyboard into RO 

Port A Register address 
Control Register address 

:* 

:*Initialise the PPI Control Resister 
0500 0480 :INIT LODI,R0 H'80' A,B and C Out Mode 
0502 D403 WRTE,RO CNTRL Write to Control Reg. 

?* 

:*Read Keyboard and Write to Port A 

0504 3F0286 :STRT BSTA,UN CHIN Fetch K'bd character 
0507 D400 WRTE,RO PORTA Display on LEDs 
0509 E4114 COMI,RO ESC Check. if 'ESC' Key 
0508 1C0022 ? BCTA,EO MBUG Exit if true 
050E 1B74 BCTR,UN STRT else loop to start 

:* 

:*END 
:* 

00 ERRORS DETECTED 

0500 04 80 D4 03 3F 02 86 D4 00 E4 18 1C 00 22 18 74 

RUNNING LEDS PROGRAM 

:* 

:* Execute with G500í 
:* 

:* Monitor Subroutines used? 
:MBUG EOU H'0022' 
:DLAY EQU H'039B' 
:*Defined Constants 
:PORTA EOU H'00' 
:PORTB EOU H'01' 
:CNTRL EQU H'03' 
:* 

s* 
ORG H'0500' 

i*Initialise the PPI Control 
0500 0482 :INIT LODI,RO H'82' 
0502 D403 WRTE,RO CNTRL 
0504 7700 PPSL H'00' 

:* 

0506 0708 :STRT LQDI,R3 H'08' 
0508 0580 LODI,R1 H'80' 
050A D500 :LOOP WRTE,R1 PORTA 
050C 5601 REDE,R2 PORTB 
050E 3F039B :WAIT BSTA,UN DLAY 
0511 FA7B BDRR,R2 WAIT 
0513 12 :TEST SPSU 
0514 9E0022 BCFA,N MBUG 
0517 51 RFiR,R1 

0518 F870 BDRR,R3 LOOP 
051A 186A BCTR,UN STRT 

:* 
I*END 
:* 

00 ERRORS DETECTED 

Monitor return 
BINBUG and MULTIBUG 

Port A Register address 
Port B Register address 
Control Register address 

Register 
A and C Out, B In Mode 
Write Control 
Clear carry 

Count 
Set hit A7 
Output to Port A 
DLY loop number 
Delay 
till R2 is zero 
Test for the BREAK key 

Exit if operated 
Shift Right bit set 

to end of bwte 
Loop back to start 

0500 04 82 D4 03 77 00 07 08 05 80 D5 00 56 01 3F 03 

0510 9B FA 7B 12 9E 00 22 51 FE' 70 18 6A 
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The power for these, and the following 
interface circuits, is not derived from 
the CPU board. This is to prevent any 
accidental short-circuits from damaging 
the CPU or the programs stored on- 
board. A separate do power supply or 
suitable plugpack is recommended. 

Experiment No. 1: 
Keyboard display. 
This program displays the binary code 
of each character entered from the key- 
board on the LED data monitor con- 
nected to Port A. The program is started 
by keying G500<return> and terminated 
by the entry of the ̀ Escape' key. 

When you have the programs going, 
try experimenting by altering the pro- 
gram to output the data to Port B and 
Port C. The byte to change is located at 
address 0508. Observe the output from 
Port C if you change the mode control 
word at address 0501 from 80 to 81 and 
88. 

0oou 0000 0000 000 
I made this hex keypad from an old calculator 
board - it's cheap, simple and effective! 

Experiment No. 2: 
Running LEDs 

For this experiment, Port A and Port B 
are used concurrently, with the PPI 
programmed for Port A as an output and 
Port B as an input. The program pro- 
duces a moving point of light on the data 
monitor at Port A, moving at a speed 
determined by the binary value read in 
from the data switch at Port B. The 
program is started by keying G500<re- 
turn>, and terminated by the operation 
of the 'Break' key. 

This program can be used as the basis 
of the game 'Shoot'. The object of the 
game is to shoot down a, flying target (in 
this case the LED) as it passes the 

LED1 

01 
BC547 

LEDB 

08 

6 MORE CIRCUITS 

Circuit for experiment No. 3. 

4 x 2k2 

-MM- 
R9 10k 

1 
16 -PIN DIP SOCKET 

Circuit for experiment No. 2. 

o 

o 

o I 

o 

o- 

O- 

o- 

10- 
PORT A 

16 -PIN DIP SOCKET 

O 

O 

o 

r", 10 - 
PORT B 

16 -PIN DIP SOCKET 
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centre of the display. Modify the pro- 
gram to test for the operation of the 
Break key after each movement of the 
LED. If the Break key is found to be 
operated when the LED is at position 5 
(PA3) then turn off the LED and termi- 
nate the game. If the LED is not at posi- 
tion 5 then turn that LED on also (i.e: 
use the Inclusive -OR instruction) so 
that there are now two LEDs as targets. 
The data switch connected to Port B can 
be used as a 'skill switch' to increase the 
speed of the target. There is no prize for 
writing this program but you may like 
to submit it to ETI for publication 
(we pay! - Ed. ). 

Experiment No. 3: 
Hex keypad. 
The hex keypad program has been 
developed as a practical application of 
the basic 'scanning' program used in Ex- 
periment No. 2. In this application the 
moving pulse (which we saw as the run- 
ning LED) is used to strobe the columns 
of a 4 -by -4 (16 -key) matrix. The hex 
keyboard's rows are read into Port B 
each time the strobe position is changed 
and tested to determine if a key is 
operated. When a key is found operated 
its position is calculated from the cur- 
rent column and row position, which are 
known to the program, and the hex 
value determined is printed on the 
VDU. 

The program is started by keying 
G500<return> and is terminated by the 
operation of the 'Break' key. The pro- 
gram can be modified to scan a full 64 - 
key keyboard and to act as a self- 
contained subroutine. The hex keyboard 

tT 

You can substitute a standard hex keypad, like 
this one, for the Jerry-built one I used. You'll still 

need pull-up resistors. Eight pins on the back will 

be marked '1' to '8'. Pins 1 to 4 connect to pins 1 to 
4 of Port A. Pins 5 to 8 on the keypad connect to 
pins 1 to 4 of Port B. 

:* 

:* 

HEX KEYBOARD PROGRAM 

Execute with 0500: 

:* Scans a Hex Keyboard connected to Port A and Port B 
1* of the F'F'I and returns with a Hex. value in RO. 
:* 

:*Monitor Subroutines used: 
:MBUG EQU H'0022' 
:FOUT EQU H'0279' BINBUG and MULTIBUG 
SDLAY EQU H'039B' Pq 

:* 
:PORTA EQU H'00' 
:PORTB EQU H'01' 
:CNTRL EQU H'03' 
:* 

ORG H'0500' 
:* 

0500 7702 :INIT PPSL 2 

0502 7640 PPSU FLAG 
0504 0482 LODI,RO H'82' 
0506 D403 WRTE,RO CNTRL 
0508 12 iSTART SPSU 
0509 9A2B BCFR,N EXIT 
050B 20 EORZ,R0 
050C Cl t STRZ,R1 
050D 5601 iWAIT REDE,R2 PORTB 
050F 460E ANDI,R2 H'OF' 
0511 987A BCFR,Z WAIT 
0513 0701 LODIrR3 H'01' 
0515 D700 :SCAN WRTE,R3 PORTA 
0517 5601 t REDE,R2 PORTS 
0519 460F t ANDI,R2 H'OF' 
0518 9809 BCFR,Z CODE 
051D 8401 ADDI,R0 H'01' 
051F D3 RRL,R3 
0520 E708 COMI,R3 H'08' 
0522 1964 BCTR,GT START 
0524 1B6F BCTR,UN SCAN 

:* Calculate keg 
0526 52 :CODE RRR,R2 
0527 E610 COMI,R2 H'10' 
0529 1904 BCTR,GT VALUE 
052E 8504 ADDI,R1 H'04' 
052D 1B77 BCTR,UN CODE 
052E 81 ;VALUE ADDZ,R1 
0530 Cl : STRZ,R1 

`* The above line would be replaced with RETC,UN 
t* Hex '17', and the following lines deleted if 

:* this programme is to be used as a subroutine. 
0531 3F0279: BSTA,UN FOUT Print key value and TAB 
0534 1852 i BCTR,UN START Loop around forever 

0536 9B22 :EXIT ZBRR MBUG Return to monitor 

Logical compare 
Set flag 

Set Port A output, B input 
Test for Break keg 

Exit if operated 
Clear resisters RO 
and R1 

Check keyboard status 
Mask out top byte 
Wait for key released 
Select first column 
Strobe column 
Read rows for key down 
Mask out top byte 
ley down if not zero 
Inct. Col Weight (01,02,03,04) 
Select next column 

Last column? 
Yes, start again 
No, continue scan 

code value 
Shift row bit to determine 
which key in the row is actuated 
Row weighting in R1, else 
Inct. Row weight (00,04,08,OC) 
Loop till BO to B3 zero 
Form key code 

Hexadecimal Keyboard Listing. 

0500 77 02 76 40 04 
0510 OF 98 7A 07 01 
0520 E7 08 19 64 18 

0530 Cl 3F 02 79 18 

82 D4 03 12 9A 28 20 Cl 56 01 46 
D7 00 56 01 46 OF 98 09 84 01 D3 
6F 52 E6 10 19 04 85 04 18 77 81 
52 9B 22 

used for this experiment may be pur- 
chased, built from individual keys and 
hand -wired or constructed from a dis- 
carded calculator. 

Next to come 
A 2716 EPROM programmer will be 
described, which connects to the three 
ports of the PPI. The circuit for the pro- 
grammer consists of only one TTL IC 
and two voltage regulators. A full 
source listing of the program to read, 
program -and -verify 2716 EPROMs will 
be supplied and, for this programmer, 

the software provides all the timing sig- 
nals (only a multimeter is required to 
set up the circuit). 

Coming soon 
Soon we'll be publishing a real-time 
clock/calendar circuit which is connected 
to the PPI. This circuit contains a 
crystal -timed clock/calendar LSI device 
(with battery back-up) which can sup- 
ply the seconds, minutes, hours, day -of - 
week, date, month and year without the 
need to initialise each time the power is 
turned on! 
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X660 Software 

USEFUL BOOK 
FOR COSMAC 
VIP/ETI-660 OWNERS 

For those wishing to delve into the 'bits and bytes' 
of the 1802 microprocessor - employed in the 
ETI-660 Learner's Microcomputer and the 
Cosmac VIP - this book is a must. 

Written by Tom Swan, 'Programmer's Guide to 
the 1802' is published by Hayden and available in 
Australia through Butterworths, P.O. Box 345, 
North Ryde NSW 2113. (02)887-3444. 

The book has four chapters - (1) A System of 
Numbers -A Number of Systems, (2) Funda- 
mentals of Assembly Language, (3) 1802 Instruc- 
tion Set and (4) The Assembler. From this you can 
see the author has included an 'Assembler' for 
1802 microcomputer systems - a very handy 
programming tool. 

The chapter covering the 1802 instruction set is 
thorough, well organised and clearly written. In 
fact, those comments go for the rest of the book. In 
general, it is written In straightforward English - jargon is eschewed. Every abbreviation, 
mnemonic or special word is carefully introduced 
and explained to the reader as he 'or she 
progresses. 

Chapter 1 should be required reading for all 
students of the microprocessor - any micro- 
processor. Exercises are given in Chapters 1 and 
2, with answers in the back of the book. An 
appendix gives a mini -library of useful subroutines 
written in assembler. A comprehensive Index 
finishes off the book. 

Thoroughly recommended. The book is 156 
pages long, comes with a 'limp' cover, measures 
153 mm x 230 mm and costs $10.75. (R.H.) 

Addition problems 
This program constructs simple addition 
problems using two randomly chosen num- 
bers between 0 and 127. On entry to the 
program a problem is presented, e.g: 076 + 
093 = ? Answers are entered through the 
keyboard one digit at a time (i.e: 1,6,9), and 
when the last digit is entered 169 is dis- 
played. A 'C' is displayed after the entered 
number if it is correct and an 'E' if it is 
incorrect. The correct answer is shown if 
your answer was incorrect. 

0600 00 EO ERASE DISPLAY 0654 16 62' GO TO 0662 
0602 CD 7F VD=RND 0656 85 25 V5=V5-V2 
0604 CE 7F VE=RND 0658 35 00 SKF V5=00 
0606 8C DO VC=VD 065A 16 62 GO TO 0662 
0608 8C E4 VC=VD+VE 065C 66 OC V6=0C 
060A A6 A2 I=06A2 065E F6 18 TONE=V6 
060C 6A 00 VA=00 0660 16 6A GO TO 066A 
060E 6B 00 VB=00 0662 6A 15 VA=15 
0610 FD 33 MI=DEQ,VD 0664 6B 10 V6=10 
0612 F2 65 V0:V2=MI 0666 26 76 DO 0676 
0614 26 76 DO 0676 0668 66 OE V6=0E 
0616 A6 88 1=0688 066A 6A 26 VA=26 
0618 7A 07 VA=VA+07 066C 6B 08 VB=08 
061A DA 65 SHOW 5M1@VAVB 066E F6 29 I=DSP,V6 
061C A6 A2 I=06A2 0670 DA 65 SHOW 5MI@VAVB 
061E 7A 08 VA=VA+08 0672 FO OA VO=KEY 
0620 FE 33 MI=DEQ,VE 0674 16 00 GO TO 0600 
0622 F2 65 VO : V2=MI .0676 FO 29 I=DSP,VO 
0624 26 76 DO 0676 0678 DA B5 SHOW 5MI@VAVB 
0626 A6 8E I=068E 067A 7A 05 VA=VA+05 
0628 7A 07 VA=VA+07 067C F1 29 I=DSP,V1 
062A DA B4 SHOW 4MI@VAVB 067E DA 65 SHOW 5MI@VAVB 
062C A6 92 I=0692 0680 7A 05 VA=VA+05 
062E 6A 18 VA=18 0682 F2 29 I=DSP,V2 
0630 66 08 V6=03 0684 DA B5 SHOW 5MI@VAVB 
0632 DA BF SHOW FMI@VAVB 0686 00 EE RETURN 
0634 FO OA VO=KEY 0688 20 20 pattern for +sign 
0636 F1 OA V1=KEY 068A F8 20 
0638 F2 OA V2=KEY 068C 20 00 
063A DA BF SHOW FMI@VAVB 068E 00 FO pattern for = sign 
063C 6A 15 VA=15 0690 00 FO 
063E 26 76 DO 0676 0692 FF FF pattern for ? sign 
0640 A6 A5 I=06A5 0694 03 03 
0642 F2 55 MI=VO:V2 0696 03 FF 
0644 A6 A2 I=06A2 0698 FF CO 
0646 FC 33 MI=DEQ,VC 069A CO CO 
0648 F5 65 VO:VS=MI 069C CO CO 
064A 83 05 V3=V3-VO 069E 00 CO 
064C 33 00 SKF V3=00 06A0 CO 00 
064E 16 62 GO TO 0662 06A2 work space 
0650 84 15 V4=V4-V1 06A4 
0652 34 00 SKF V4=00 06A6 
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Concord II features: 
* 48K RAM 
* Auto -start ROM 

* Applesoft-compatible BASIC 

* Compatible with Apple peripherals 
* Inbuilt numeric keypad 

s 
MAIL CHARGE $5.00 

Concord II 
computer 
with 48K RAM 
Case and power supply not included. 
Please phone for details of price and 
availability of these items. 
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But it's not an Apple computer! 
The Apple has been one o e most popWar personal computers on the 

market. And it's no wonder, with the huge range of software and hardware 
from over 170 different companies. The Apple's big disadvantage is its 
price. 

Now you don't need an Apple computer to use Apple software and 
peripherals. Now you can have a computer that's fully hardware and 
software compatible with Apple - for about half the price - the Concord II. 

No -frills presentation - so you save! 
We can offer the Concord II at such a low pnce because it's an absolute 
base system - you don't pay for any fancy packaging, promotion or extras 
you don't need 

The Concord II is supplied as a complete 'Motherboard' carrying all the 
computer's functional parts - including a lull 48K of RAM and eight Apple - 
compatible expansion sockets -the same number as Apple give you. The 
keyboard is a separate assembly mounted on a sturdy aluminium panel - 
and it includes a separate numberic keypad - which Apple don't give you. 
A connecting cable for the PC board and keyboard and a speaker for 
sound effects are included. 

By building your own power supply and housing, you save a fortune over 
the price of an equivalent Apple computer -but you can use the same 
programs and peripherals. 

Not a kit 
The Concord II fs completely 
built and tasted - just connect 
a power supply and video 
monitor and it's up and running. 

Numeric keypad built in 
w a One of the real dracks of the Apple computer for serious users is the 

lack of an inbuilt numeric keypad. The Concord II solves this -a numeric 
keypad is built in to the keyboard assembly. It makes entering long strings 
of numbers as easy as on your calculator. 

Seven day free trial 
If you've been impressed by the Apple computer, but not by the price - 
you owe it to yourself to have a good look at the Concord II. Take one 
home and try it out feature for feature against the Apple or any other 
personal computer. If you're not absolutely happy, you can bring it back 
within a week for a full refund (as long as it's in original condition and 
packing.) How can you lose? 

Price correct and goods expected in stock at time of going to press 
Pace comparison based on Apple suggested retail of S1660 including tax February 1982 

Bill Edge's 
ELE r t ; ONIC AGENCIESMorrs Bi 
115-117 Parramatta Road Concord 2137 TRADING HOURS 

(Corner Parramatta Road (St Lloyd George Ave) T,au sday 8 83Óa 39pm in Concord 
Telephone: (02) 745 3077 (2 lines) Saturday 8.30am-noon 2137 

Sunday 10am-2pm 

CITY STORE 
NOW OPEN! 
Yes' Now there's a choice. 
Electronic Agencies is now open at 
123 York Street - in the heart of 

ISydney's retail electronic area 
Come in and see us or phone us on 
29 2098. Note that York Street opens 
gam to 5t30 weekdays, to 9pm 
Thursday and horn 9noon Saturday 



64K SS50 STATIC NOW AVAILABLE $399 + TAX 
64K S100 STATIC NOW AVAILABLE $399 + TAX 

DON'T FORGET TO CHECK WITH US BEFORE YOU BUY A COMPUTER OR OTHER PRODUCTS 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. VICTORIA. 

S100 COMPUTER PRODUCTS 
16K EPROM CARD -S 100 BUSS 

$89.50 

KIT 

BLANK PC BOARD 

$49 
USES 2708's1 

Thousands of personal and business systems around (ne 
world use this board with complete satisfaction. Puts 16K 
of software on line at ALL TIMESI Kit features a top quality 
soldermasked and silk-screened P(: board and first run 
parts and sockets. Any number of EPROM locations may 
be disabled to avoid any memory conflicts. Fully buttered 
and has WAIT STATE capabilities. 

OUR 450 NS 2704'S ASSEMBLE 
ARE SS.ROEA. WITH AND FULL./ TESTED 
PURCHASE OF KIT ADD $36 

16K STATIC RAM KIT -S 100 BUSS 

KIT $179 -1r1r1111.1,1111.1,6 
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32K S-100 EPROM CARD 
NEW! 

: kdiiiü4011 

4140011 0: 
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PRICE CUT! 

$199 KIT 
AST $219 

$99.95 
KIT 

USES 2716's 
Blank PC Board -$59 

ASSEMBLED & TESTED 
ADD 330 

SPECIAL: 2716 EPROM's (450 NS) Are $5.90 EA. With Above Kit 
KIT FEATURES 

1 Uses 058 only 2716 12K.81 
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SIZE: 8'61136'. IN. 
. k SAME AS AN 6 IN. DRIVE. 

REQUIRES: 5V @ 3 AMPS 
- 12V @ .5 AMPS. ' 

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 arriy desired length or polarity. Video may be 
Inverted or true. 

FLOPPY DISC CONTROLLER 
Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the SA800 of SABOI. Drives can 
be configured for remote AC oil -on. Runs CP/M' 2.2. 

FOUR PORT PARALLEL I/O (OPTIONAL) 
Uses 2-80 PTO. Full 16 bits, fully buffered. bi-directional. User selectable hand 
shake polarity. Set of all parls'and Connectors for parallel I/O' $29 

rTM real power of the Big Board Iles In its PFM 3,0 on board monitor. PFM commands Include: Dump Memory, Boot CP/M'. Copy. Esamine, Fill Memory. Test Memory. Go To. -Read and Write I/O Pods, Disc Read (Drive. Track. Sector), and Search. PEN occupies one o11he tour 2716 EPROM locations provided. It does not occupy any 01 the 64K of system RAMI 
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S100 Com,ulale beam. RAM sods 

320 Aoemiled me 1,11ed 0289 nn la: 14.111 

ato Mumbled and lewd 5309 Iva br 145I 
640 Assembled and Tested $320 Par IM 14.111 

9,011A $99 Computer! 
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ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION 
101 Cl Parts 089.00. Assembled and tested $ 115.00, inc tea 
RITRON COMPUTER GRADE POWER SUPPLY. +5V Red 10A, i 16V carved KA of parrs 589,90 no tax AAT 0109.00 Inc In 
Wnti for lest 01 other power supPi,es. Tall free paces also evadable. 

SINGLE 
BOARD COMPUTER KIT 

NOW ONLY $499+ TAX (171/2%) 

Also available: Blank PCB's with Roms $275 + Tax. 
Assembled & Tested $599 + Tax. 

THE FERGUSON PROJECT: Three yeas. Mow works, and maybe loo good to be true. A lobule to herd headed - 
no Ompromb.. high performance. American eng,naenngr Ts* 11íg Board glee. you all the most needed 
Computing Waimea on one board at a wry reasonable Cost The Beg Board was des.gned from stretch ton, the 
1.11.1 version of C Ping '. Just Imagine all feny ell.the.sh ell software that Can be run on the Big Board without any 
modifications needed! T«. a Big Board. add . Coupl. of 6 mch diso droves. poser, supply...4 an enclosure, and 
yea have . total Business System tot about 1131he cost you mIghl need lo 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 at 2.5 MHZ. Handles an 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered end runs 8080 software 

SERIAL I/O (OPTIONAL) 
Full 2 channels using the Z80 SIO 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 *modem. Both channels can 
be set up for either data -communication or data -terminals. Supports mode ? Int. 
Price for all parts and connectors: $65 

BASIC I/O 
Consists of a separate parallel port (Z80 PTO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 a 24 Video Display. 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set o1 all 1 

parta: $19 J 

PFM 3.0 2K'SYSTEM MONITOR 

Please debit my Bankcard. 
Bankcard No 

"General enquiries (03) 489-8131. Mail order enquiries (03) 481-1436. Rilronics Wholesale (03) 489.7099, (Tax Exempt Enquiries) rites suoject to c..ange wlt.'out notice. Send 600 and SAE for free 
Expiry Date Price lists. MAIL ORDERS PO BOX 235 NORTHCOTE, Vic. 3070. 
Name I Minimum pack and post $5.00. Telex AA38897. 
Signature PLEASE WRITE OR RING FOR THE BEST POSSIBLE PRICES ON DISC DRIVES 

PRINTER, a x?THER .MP'ITER (KBj,;IPgNENTS 
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DT -830 

Real measuring power 
in the palm of your hand 
The DT830 from Univolt sets new 
standards for ruggedness, precision and 
measuring power. 
The large, clear function selector shows 
the 830's 30 measuring ranges at a 
glance. The high contrast 3.5 digit LCD 
display gives quick, unambiguous readings. 
Accuracy is an excellent ±0.5% and 
resolution 0.1 mV on the bottom DC scale. 
10 amp current range and transistor tester 
are built in, along with an audible 
continuity test function for quick circuit 
checks. 
The DT830 - your complete measuring 
instrument. 

For less demanding applications, the 
Univolt DT840 gives quick auto ranging 
and ±0.8% accuracy. 
Speedy servicing with 20 ranges and built 
in continuity checker. 
For the name of your nearest dealer 
and trade enquiries contact: 
I.F.T.A Australia 
A division of BENELEC Pty Ltd. 

IJ UniVólt 
1 Greville Street, 
Randwick 2031 
Ph: (02) 665 8211 
Telex: ÁA20181 

Glover & AssocIFTA/3 
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11:IS-EV ®oriel II with Line Printer V and Cable, Just $8067.95* 

Gét tó "Your -Bottom Lin - Fastéf: 
With a Tandy TRS8O 

A Tandy TRS-80 Model II búsiness 
system is one of the easiest ways to 
improve your accounting process. 
It's also°oné of the most affordable, 
with systéms -priced from only 
$5300 to $13,600. Dist add our low- 
cost, réady-to-run software, and 
you'll be "in búsiness" fast. 

Our Accounts Receivable pack- 
age can keep trade of current and 
overdue accounts to speed -úp col- 
lections, identify bad debts, and 
improve your cash flow. Optimize 
your payment dates with Acéounts 
Payable. There's a- system for 

managing retail inventories, and 
even a specialized one for manu- 
facturers. - And General Ledger 
prepares accurate balance sheets 
and inconíe statements for fast 
analysis of your company's profits. 

' Because TRS-80 Model" II is a 
multi -purpose ' workstation,' you 
Can improve efficiency and pro- 
ductivity in other areas, too. Add 
our SCRIPSITTM package for full - 
featured word processing. Use 
VisiCalct for instant "what if ..- " 
forecasting. and planning°Or set 
up your own customized "elec- 
tronic filing" system with Profile II. 
You don't have to be a computer 
expert; because each programme 

*Retail prices -may vary at individual 
dealer stores. Special order may be 

The biggest name in little computersTM required. tTM Personal Software. Inc. 

Tandi 
computer eetitre 

tpúter! 
has its own éa'sy-to-follow 
reference manual. 

For a personal demonstration,of 
our TRS-80 Model II, visit your 
nearest Tandy Computer Centre, 
authorized dealer, ' or expanded" 
computer departmer t of selected 
Tandy Electron%,Stores. 

Please send me more information on 
TRS-80 computers. 

Tandy Electronics, Advertising 
PO Box 229, Rydalmere 2116. 

1 

Name: 

Dept, 
110030 

Company: 

Address: 

City: 

P/C: 

State 

Tel: 
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A look at software 
for the TRS80 Colour 
Computer 
Getting/got a TRS80 Colour Computer? Then you'll need 
software. Here's a rundown on the what, where, who, 
hassles and how about it. 

Greg Wilson 

THE TRS-80 Colour Computer was 
introduced just over a year ago. Too 
much software has been released! Can 
there be too much? You bet, if you try to 
keep track of it. Too right, if you order 
from everyone who puts it out. I have 
been doing so since last June. 

Tandy has a tiger by the tail. They 
marketed the 80C as a machine for 
games; at most, a home terminal for 
data access, ordering and banking. It is 
not marketed, or intended, to compete 
with their Models II and III. About half 
of the programs you can buy are games, 
mostly of the arcade -type. That still 
leaves more than 180 that are not! 
Applications predominate, followed by 
utilities and education. 

A number of programmers and tech- 
nical writers have shifted off Tandy's 
other models, saying that the TRS80 
Colour Computer is quicker and more 
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/ to be the 
e bel1eve based W cost CP/M lowest 

m in AustYallae stem 
Yes! With every 16K 

Sorcerer computer, we now include at 
no extra charge, an additional 16K of RAM! Here's your 
chance to buy the superb Sorcerer, and save money at the 
same time. 

Plus these other winning features: 
Built-in serial and parallel ports 
2 cassette control ports 
Powerful graphics capabilities. 
Expandable to 48K on board. 
Uniquely versatile ROMPACS" - 
instant change to dedicated processor, 
and back again! 
Built-in 4K ROM resident monitor. 
Economic disk storage now available 

floppy disk subsystem (does not need 
(optional) with Exidy's new FDS 1195 expansion interface). 

All this 
for onl t 

11- e1.'1l 
including 32K 
memory and 

standard 
BASIC 

ROMPAC - 

ROM PACSTM 
Give the Sorcerer its incredible 

versatility 
One moment it's a word processor. Then it's a product- 
ion controller. Or a standard computer running a 
program. All you do is plug in the Rompac . The 
Sorcerer does the rest! 

Word Processor Pac TM 

it's far cheapest It features auto text wrawaround, 
Not only more powerful than most other systems: 

$ auto checking of drastic commands, a search 
function auto commands & macro programming 
etc etc.(X3085). 

EPROM PACTM $7500 
Designed for users who want to use the Sorcerer for a 
dedicated job & can program their own EPROM, to do 
it Up to 16K of ROM available. (X-3095). 

Development Pac TPA $13980 
A powerful dedicated development tool: contains 
a debug, text editor, linking loader, assembler & 
I/O routines. Complete with 90p manuaL (X- 3090). 

Standard BASIC 
(Supplied with Sorcerer computer In basic price not available as a 
separate item). 

UTILITY 
SOFTVVARE 
ON CASSETTE 

Z-80 DISASSEMBLER $ 798 
This program 'disassembles Z- 
90 machine language programs 
Le. it translates them back into easier to follow 
assembly language. It Is a BASIC program, but 
may be used to examine any machine language 
program In the Sorcerer's memory. X-3622 

DEBUG $17 95 
Designed to make It much easier 
to troubleshoot Sorcerer machine 
language programs. Lets you run programs one 
instruction at a time, examine contents of proc- 
essor registers & insert breakpoints into the 
program wherever needed X.3624. 

DUMB TERMINAL $998 
Allows your Sorcerer to act as a 
'dumb' communications terminal for X- 3637. 

communication with a larger computer or with 
other terminals via the RS -232C serial port. 
Allows both duplex & half duplex operation 

DISK UTILITIES 
FOR FDS & 

MICROPOLIS 
EXIDY CP/M 
with EXBASIC 

Identical with Eddy CP/M EX. X-3710 
BASIC is an extended disk version of 
Microsoft' BASIC B0. Complete with com- 
prehensive documentation 

$ DSKC1TOH/PPRJNT 129 
(Hard Sector). X.3725 
Disk driver & proportional printing driver 
for the Sorcerer Word Processor. Check 
these features ability to save & load word 
processor bier on disk, perform proportional 
spaced & bold faced printing 

MICROSOFT EXT..Snach DISKX 
37I 

BASIC FOR 
z FDS. The most extensive version of 

BASIC available for Z-83 based computers 
Features. full line editing, all normal disk 
facilities & commands. & much, more! 

$699 

SORCERER 
GAMES 

SOFTWARE 
ON CASSETTE 

A enemy tank is on the 
rampage. Your job is to 
build a wall around it - 

S without getting run over. 
Fascinating! 

Martian 
Invaders 

Very similar to 'Space $ 1798 
Invaders'. A very chal - 

aging game, requiring 
skull & a fast mind X3626 

New mange o SOg 5 on 
Ask at 

Softwe Arrt 
earest Yourre¡ ston 

Grotnik wars 
An exciting 3D game with real- 
time animation, allows you to 
actually SEE the galaxy around 
you. You must destroy the 
Grotnik and enemy fighters in all 
of the 8 galaxies 

$1998 X-3614 
Super Asteroids 
Just like the arcade game. You 
rotate your ship and hie the laser 
beam at the moving meteors, but 
watch out for space ships and 
asteroids. 

$296 X-3634 

Magic Maze S 1498 
Ten levels of play. You la 
wander through a maze trying to 
stay on the right path and avoid 
pitfalls. Fantastic, X-3620 

* LIMITED STOCKS 

DICKMITH Electronics e 129See our other advertisements for address details® metier- : 

New descriptive brochure now available. Phone for details. 



powerful. Rumour has it that Tandy did 
not like that one bit, so they are plan- 
ning a Model II type built around a 
68000 chip. 

At first, the TRS80 CC (... that's 
neater! -Ed.) was taken at its face 
value. A large slice of its 16K Extended 
BASIC is used for colour and sound 
manipulation. The early programs 
showed off these features. After about 
eight months the message got through. 
There really was no need to go Tandy's 
way and wait for each ROMPAC they 
released, or for their disk controller. It 
was easy to extend this cheap machine 
to 32K, and so on. 

It had a fast, reliable cassette system. 
Was there really a need for disks? Some 
thought not. They went ahead to develop 
eight monitors, seven editor/assemblers, 
A selection of locally available Tandy ROMPACs. 

P.,00A.M o.K 

FINAN l. 

Rodeo Maek ,.,. BO 

CS1iPtJTth'. TOIAT 
seven disassemblers, four Forths, two 
Pascals, four databases, three word pro- 
cessors and sundry terminal, RTTY, 
and SSTV programs. How about a 
speech synthesiser that needs no extra 
hardware? Others thought disks were 
essential. You won't guess the first to 
market a controller - Exatron of 
Stringy Floppy fame, that's who! 

Now are you beginning to catch my 
complaint? Things are moving too fast. 
The TRS80 CC software is like fire- 
works! No sooner has one burst in the 
sky, when another appears, to be 
greeted by ever more gasps of amaze- 
ment. Luckily, the number of duds has 
been surprisingly few. As usual, though. 
there have been plenty of firms promis- 
ing but not delivering. 

If you are a software collector, you'll 
want Magic Box to download Level 2 

cassettes. The different CPU will bar --- you from Model I machine language. 
The limited screen display, and the 
slightly different (Microsoft) Extended 
BASIC, will demand some minor edit- 
ing. If that won't satisfy you, go for 
Exatron's Disk Operating System 
(DOS) to tap into Model I disks and the 
really hefty ones available on the FLEX 
system. (FLEX is the most popular DOS 
for 6800/9 machines). 

If you are happy with BASIC, you'll 
have to get Master Control for single 
key writing of commands and state- 
ments, and auto line -numbering. It may 
be hard to keep you away from the 
BASIC Tool Kit to link subroutines. It 
has the features to turn out a profes- 
sional product with little effort. If you 
want more languages, you have the 
problem of choosing a version. If you 
prefer assembly language and shun 
PEEKS, POKEs and string knotting, it 
will be a long time before you write a 
line. You'll be too busy choosing your 
tools. A FLEX cross -assembler will help 
you convert your library of 6502 or Z80 
routines. 

The Ferrari enthusiast will go for the .r.. 64K expansion with double -everything 
disk system, available from Tallgrass 
Technologies. Cer-Comp have brought 
out a more powerful DOS and a pack of 
utilities for it. I think that the well es- 
tablished FLEX programs will prevent 
even an independently hepped-up 
TRSDOS becoming the standard. That 
doesn't mean we won't see Model I re- 
releases for the TRS80 CC. The classical 
lightweights will always be worthwhile. 
It would be better to start from scratch 
on the heavyweights. 

If teachers weren't in love with tradi- 
tion they would leap on the timer and 
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Greg Wilson 

PUBLICATIONS devoted to the TRS80 Colour 

Computer are: 

68 Micro Journal, P.O. Box 849, Hickson, TN 37421 

CINTUG, 44 Dow Court, Fairfield, OH 45014 

Chromasette, P.O. Box 1087, Santa Barbara, 
CA 93012 

Color Computer News, P.O. Box 92, Muskegon, 
MI 49443 

TRC, P.O. Box 3191, Chapel Hill, NC 27514 

Rainbow, 5803 Timber Ridge Dr, Prospect, KY 40059 

audio cassette controls of the TRS80 CC. 
Don Inman, in last July's Computing 
Teacher (p.33), pointed to the exciting 
abilities and possibilities. Tandy have 
contracted with Dorset for their Talk - 
Tutor system add-on for VCR control. I 

think that's going too far too soon. I have 
found the most effective learning by 
computer is with programs that have 
modest aims and are easy to use. The 
TRS80 CC can easily make learning 
more colourful and exciting. The 
teacher can record words of encourage- 
ment or correction in his or her own 
voice, and it's easy to write a program 
that decides which to play back. 

Tandy games on ROMPAC are hard 
to beat, but they have been overtaken by 
cassette products. It takes Tandy nine 
months to make and distribute a PAC, 
after they've developed and debugged 
the code, and a lot can happen in nine 
months. Berserk and the Space Trilogy 
have shown their heels to Tandy. Space 
(39) and other arcade (21) games domi- 
nate, followed by Adventure (23). About 
half of the remainder improve on popu- 
lar favourites. Because of the variety, 
selection is the big problem. 

Tandy targeted Personal Finance and 
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File PACs to home use. This is reflected 
in the seven file types in 'File'. The 
option of setting up seven field - 
personalised databases won't be missed 
by business users. I've been an accoun- 
tant for too many years to tell you and I 
would settle for Personal Finance for 
most small businesses. It will cope with 
1800 cheques or cash disbursements a 
month into 26 expense accounts that 
you define. You can juggle three bank 
accounts and budget. To leave an audit 
trail, you'll have to spend $499 for the 
printer designed for the TRS80 CC. 
Since reliability of tape storage has im- 
proved, I am going backwards by stor- 
ing most of my data on cassette. If you 
insist on speed, all three disk systems 
have random, as well as sequential, 
access. 

Most of the software available right 
now for business applications is geared 
to decision making and charting. 
Tandy's Spectaculator (Visicalc equiva- 
lent) and Scripsit PACs are overdue. In 
fairness to them, returns to the drawing 
board haven't been due to bugs so much 
as enhancements when latent power is 
discovered. It's hard for a programmer 
to stop refining a program, but he must. 

The hunt for programs may cause 
headaches. Only eight of the 39 soft- 
ware sellers advertising in the US have 
experience distributing programs that 
weren't for the 6809. Some major dis- 
tributors, such as Instant Software, 
have announced TRS80 CC development 
but they haven't yet produced. I don't 
expect many Australian shops will be 
flooded with programs, but some will, 

for sure! 
I'm enthusiastic, but there are a few 

warnings. Start off with a 4K machine. 
Tandy's memory expansion seems 
rather over -priced. Check before you 
buy. The sign -on should read 'Version 
1.1', or higher. 'POKE 65494,0' should 
not send it haywire. If it does, it's got 
older chips that won't work at 1.8 MHz. 
Hold off from Extended BASIC until you 
have decided that you really need the 
high resolution programming ability in 
BASIC. Look at what's really needed for 
the software that you want. Don't take 
the plunge on printers, disks, modems, 
EPROM burners and the like until you 
know what you really want. If you 
phone me at (02)358-6491 I'll try to help 
you. 

SOURCES FOR SOFTWARE 

At this early stage, the only known Independent Australian stockists of software for the 
TRS80 Colour Computer are: 
GSI Electronics, 1190 Canterbury Rd, Punchbowl 2196 
Greg Wilson, P.O. Box 504, Potts Point 2011 

Known independent suppliers from the USA are: 
Aardvark -80, 2352 S. Commerce, Walled Lake, MI 48088 
Abrams Clayton, 1758 Comstock Ave, San Jose, CA 95124 
Adventure International,P.O. Box 3435, Longwood, FL 32707 
Alford 8 Associates, P.O. Box 6743, Richmond, VA 23230 
Allen Gelder Software, Box 11721 Main P.O., San Francisco, CA 94101 
American Business Computers, 118 S. Mill St, Pryor, OK 74361 
Bank Software, 37 Balmoral Dr, Sprang Valley, NY 10977 
Cer-Comp, 5566 Ricochet Ave, Las Vegas, NV 89110 
Color Software Services, P.O. Box 1723, Greenville, TX 75041 
Computer Information Exchange, Box 159, San Luis Rey, CA 92068 
Computer Simulations Co, 305 Hammes Ave, Joliet, IL 60436 
Computer Store tin, 114 West Taft, Sapulpa, OK 74066 
Computerware, Dept C, P,O. Box 668, Encinitas, CA 92024 
Datasoft Inc, 19519 Business Center Drive, Northridge, CA 91324 
Digibyte Systems Corp, 31 East 31st St, New York, NY10016 
Dorset Educational Systems, P.O. Box 1226, Norman, OK 73070 

Frank Hogg Laboratory Inc, 130 Middletown Plaza, Syracuse, NY 13210 
HW Electronics, 19511 Business Center Dr, Dept V8, Northridge, CA 91324 Hoyt Stearns Electronics, 4131 E. Cannon Dr, Phoenix, AZ 85028 
Huntington Computing, P.O. Box 787, Concoran, CA 93212 
Illustrated Memory Banks, P.O. Box 289, Williamstown, MA 01267 
Lyman Frank, 12 Reservoir St, Cambridge, MA 20138 
Mark Data Products, 23802 Barquilla Mission, Viejo, CA 92691 
Micro Learningware, P.O. Box 2134, N. Mankato, MN 56001 
Micro Processor Systems Inc, 37060 Garfield, Mt Clemens, MI 48043 
Micro Works, P.O. Box 1110, Del Mar, CA 92014 
Micro -Labs Inc, 902 Pinecrest, Richardson, TX 75080 
Mint Software, 6422 Peggy Si, Baton Rouge, LA 70808 
Mucci Andrew, 73 Maitland Place, Garfield, NJ 07026 
Nelson Software Systems Inc, P.O. Box 19096, MPLS, MN 55419 
Program Store, Dept E09, Box 9609, 4200 Wisconsin Ave, Washington, DC 20016 Programmer's Institute, P.O. Box 3191, Chapel Hill, NC 27514 
Rainbow Connection Software, 3614 6th Place NW, Rochester, MN 55901 
Seebree's Computing, 456 Granite Ave, Monrovia, CA 91016 
Soft Sector Marketing Inc, 6250 Middlebelt, Garden City, MI 48135 
Spectral Associates, 141 Harvard Ave, Tacoma, WA 98466 
Strawberry Software Inc, Box 743, Vashon Island, WA 98070 
Talbot Microsystems, 5030 Kensington Way, Riverside, CA 92507 
Tallgrass Technologies Corp, 9009 W. 95th St, Overland Park, KS 66212. 
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o "DESÓLDERINCC 
-;_REPAIR PCB'S 
`':ÁNYWHERE.:4. 

With the NEW 
Pace Micro 

Perform power desoldering I 

and soldering anywhere. I 

Depot. Service Centre. 
Mobil Van. 
Anywhere. 

iíi 
// 

'I 

Micro Portable 

COLTRONICS 
8 Gipps"Rd., Greystanes 2145 
Sydney: (02) 636 7211 

- Melbourne: (03) 818 0734 
° New Zealand: WAIKANAI 6739 

REACH FOR 
RALMAR... 

DECISION 
DIRECTORY w--\ 

:O:r TV - 1. 
Accessories; Aerials; ,` 
Baluns; Cable; Fly leads; 

Listeners; Splitters; Tap 

offs 

TVI Filters 

Tag strips 

Tape - 
Accessories; Head 

demagnetisers; Head 
cleaners; Maintenance 
kits; Splicers 

Telephone intercoms 

Terminals 

Test leads 

Tools - 
Transformers - 
AC; Line; Microphone 

Tubing - 
Heatshrink; Insulating; 
Spaghetti 

Tweeters 

Universal mixer 

UHF connectors 

JUST PART OF THE RANGE! 

AVAILABLE AT SELECTED 
STORES EVERYWHERE! 

TRADE ENQUIRIES... 
N.S.W. Ralmar Agencies P/Ltd (02) 4396566 
Vic. Ralmar Agencies P/Ltd (03) 2673028 
S.A. Charles Harwood P/Ltd (07) 2641118 

OLD. Olbertz International P/Ltd (07) 2611513 

W.A. Bruce Ingram & Assoc. P/Ltd (09) 3817777 

TAS. George Harvey P/Ltd (003) 3316533 
RAL2J81 
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The dayyou join the Air Force you start 
receiving a salary. Even though you're a full time 
student either at the RMIT (Royal Melbourne 
Institute of Technology) or the WAIT (Western 
Australian Institute of Technology). 

At the WAIT you can study 
communications or electronics. At the RMIT you 
can study mechanical, aeronautical, 
communications or electronics engineering. 

All of them lead to a degree. 
When you graduate as an officeryou will 

be posted to one of several RAAF bases. 
There you will undertake design projects, 

supervise maintenance and have the 
management of maintenance resources for some 
of the most sophisticated equipment in 
the country. 

1. 

ONCE YOU KNOW WHERE YOU'RE 
GOING YOU CAN REALLY FLY. 

As a graduate officeryou have more than 
merely an engineering degree. Because in the 
RAAF you are also given training in 
management and administration. - 

So by the time you're about 22,you will be 
much further advanced thanyour civilian 
counterparts. Not only because.ofyour technical 
expertise, but also your capacity to accept 
responsibility. After all, by then you could be in 
charge of a hangar full of aeroplanes and 
anything up to 30 men. 

To enter the Engineer Cadet Scheme you 
must be an Australian citizen under 20 on 
January 1st ofyour year of entry and meet our 
selection requirements. 



 

a 

You must also be matriculated or be doing 

your matriculation this year. 
If you're not doing your matriculation until next 

year you may be eligible fora RAAFscholarrhip to help 

you through. 
Either way, ring any RAAF Careers Adviser 

or fill out the coupon and we'll sendyou more 
information. 
MELBOURNE 
SYDNEY 

(03) 
(02) 

613731 
2121011 

CANBERRA (062) 82 2333 

PERTH (09) 325 6222 

ADELAIDE (08) 2121455 
HOBART (002) 34 7077 

BRISBANE (07) 226 2626 

Once you knowyou want to be an engineer, 

join the Air Force and get off to a flying start. 

a- 
11 

Q " i` 

411111W- v ,- 

--1 

Application forms are available now. 

Mail to: RAAF Careers Once, GPO Box 
XYZ, inyour State Capital 

Iwould like more information on: 

The RAAF Engineer Cadet Scheme 
RAAF ECS Scholarship 

Name 

Address 
Postcode 

Birthdate 

Air Force officer. 
Engineer Cadet Scheme 

LAuthorised 
by the Director General of Recruiting, Department of Defence 



Many people feel that 
the more French printing on 
a label the better the wine 
must be. 

Others think the higher 
the price the better it tastes 

Fortunately most people 
understand that what makes 
a great Cabernet Sauvignon 
is great grapes, great wine - 
makers and time. 

So we'll probably never 
change our label, and we 
never tinker with the price of 
our award -winning Cabernet 
Sauvignon. 

After all, you can't drink 
a label any more than 
you can taste a price. 
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City in Peril! 
A real-time game for the Sinclair ZX80 (1 K) - go to it! 

A STREAM of ten missiles leaves an 
enemy base ten kilometres from your 
city. Each missile has an approach 
speed of one kilometre per second, and 
weaves left and right as it comes. You 
are defending the city with a gun which 

fires explosive shells at a rate which 
depends on your skill. A shell exploding 
within a one kilometre radius of a mis- 
sile will destroy it, and the enemy 
immediately fires another. 

Once the display appears on the 

D. Thorpe 

screen, you have to judge its range and 
bearing, and every second counts. The 
game ends with all ten missiles des- 
troyed and the acclaim of the popu- 
lation, or with the sound of one hand 
clapping. 

Program listing: 

1 CLS 

2 LET L 

3 LET M 

4 LET B 

5 LET R 

10 FOR K 

11 PRINT "CAA"; 

12 NEXT K 

15 PRINT """;CHRi(156+L);""" 

16 PRINT'"AG'; 

17 POR I = 1 TO B 

18 PRINT "aa";I; 

19 NETT I 

20 PRINT 

21 PORP=1TOR 
22 PRINT ,R - P 

23 NEXT P 

24 PRINT 

25 PRINT ,"Allára." 

26 PRINT ,"ASAPAhl";CHR$(130) 

27 PRINT ,CHR$(139);CHRi(128)1 

CHRi(139);TI,.";CHRS(128); 

CHR$(132);" ." 

30 POKE M,0 

31 POKE M+1,0 

. 1 

= 16414 

= RND(10) - 1 

- 10 

=1TOB 

The number of the approaching missile 

Address for timer 

Set initial bearing of missile 

Set initial range 

} 

Positions missile 

Missile graphics 

of missile 

on screen 

Print bearing numbers 

JPrint range numbers 

City graphics 

Set timer to zero 

32 PRINT 

33 PRINT 

36 

37 

38 

40 

"SET BEARING THEN 

RANGE 0 TO 9' 

INPUT I 

INPUT Y 

CLS 

LET T = (PEEK(M)+PEEK(M.1>W256) 

/50 

41 LET B . B + Te(2 - RND(3)) 

42 LEr R=R -T 
45 IP B<0 THEN LET B = RND(3)-1 

46 IP B)9 THEN LET B = 6 + RND(3) 

These vary 47 IP R<1 THEN GOTO 55 

as time 50 IP ABS(X-B)<2 AND ABS(Y-R)<2 

paesea THEN GOTO 60 

51 GOTO 10 

55 PRINT "CITY OBLITERATED" 

56 GCTO 55 

60 PRINT "MISSILEA";L;"ODESTROYED" 

61 IP L = 10 THEN GOTO 68 

62 LET L =L+1 
64 GOTO 4 

68 CLS 

69 PRINT "A'E ARE SAPE,THANKS TO YOU" 

70 GOTO 69 

Time elapsed since last 
defensive shot 

Update bearing 

Update range 

Conforming to screen 
restriction 

Doomsday 

Your warhead within destructive 

range of incoming missile 

You got them all. 

Number of next missile . 
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Production costs have 
now been absorbed due 
fantastic response - 
YOU REAP THE BENEFIT!! 

/ 

I 

NEW SUPER LOW 

PRICES 

N 

N 

Electronics Australia/ 
DICK SMITH 

UPER I 

Computer 
Kit 

A 

4- 

4, 

was $289.50 
NOW 

: `y x .- 
...., I , ..», 

L'.4.41 
- ...,, ---,.. - - , . 

..y ,r - 
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0 

60 

$50 
Photo shows the bask board with the following 
options: S-100 expansion, IC sockets and a full 
48K of memory. 

.. 

9 

/ ';../ 
/ 

I 

Yes, this makes the full 16K 
computer with 9K basic on 
tape, transformer and IC 
sockets - only -$28IC 7 

SHORT FORM KIT (Cat. K-3600) 
Designed for computer applications where 
'Basic' programming is not required. Kit 
supplied with Eprom Monitor and 16K 
RAM NOW SAVE $50 WAS $289.50 $239.50 
CASE (Cat. H-3200) New and in stock $39.50 
Add the following items to make a fully operating 
computer system to your own requirements. 
Transformer to suit M-2325 $22.50 
BASIC program (interpreter) on cassette 
NOW SAVE $12.00 WAS $24.50 K-3602 $12.50 
IC socket set (recom) K-3603 $12.50 
BASIC program in EPROM (set of 3 IC's) 
NOW SAVE $40 WAS $89.50 K-3604 $49.50 
S-100 Expansion K-3606 $19.50 
Character Generator (upper/lower case) 
NOW SAVE $20 WAS $69.00 K-3607 $49.00 

Construction manual SAVE $3.00 WAS $12.50 B-3600 $9.50 
BASIC manual SAVE $5.00 WAS $14.50 B-3602 $9.50 
48K on board (2 sets of IC's) X-1186 $59.90 

THE DICK SMITH SUPER 80 THE DICK SMITH SUPER 80 THE DICK SMITH SUPER 80 
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don't wait until June 
Available ,SOW! 

OVER 1300 SOLD! 
The SUPER 80 is the proven computer kit with over 1200 sold and it 
ís available ex -stock! Why wait for others - check out our prices with 
the competition and whilst you are doing that check out the features 
too! Dick Smith Electronics have reduced the price of the SUPER 80 

as the enormous design costs have now been absorbed by the superb 
sales of this superlative kit computer - read on 

Check the Super 80 against all others 
IS IT S-100 EXPANDABLE 

' DOES IT EXPAND TO 48K ON BOARD 

* DOES IT HAVE RF OUTPUT FOR TV CONNECTION 

' WAS IT FEATURED IN ELECTRONICS AUSTRALIA - 
AUSTRALIA'S LEADING ELECTRONICS MAGAZINE 

IS IT AVAILABLE EX -STOCK 

* HAS IT SOLD OVER 1300 AND BEEN PROVEN 
AGAINST TEETHING TROUBLES 

SUPER OTHER 
80 
Rf 
Sr d d 
d d 

CHECK OUT THESE FEATURES: Relay operates cassette unit automatically 2K Monitor 

program supplied Character generator giving full 64 characters, 32 characters x 14 line 

screen Spare IC positions for prototyping and user customising RF modulator inbuilt, 

connects to your TV set Optional S-100 provision Keyboard can be remotely mounted 
if required 12MHz quartz crystal Optional 9K SUPER BASIC in ROM plug in facility 

Full size professional 60 key keyboard Inbuilt power supply 16K RAM on board plus 

provision for on board expansion to 48K Inbuilt cassette interface 

`Sorry Dick, It Doesn't Work' 
DUE TO THE VERY LOW RETURN RATE (3%) WE HAVE 

REDUCED THE SERVICE FEE BY 50% TO ONLY $50!!! 
If, after completion your Super 80 fails to operate, you may take advantage of our "Sony 
Dick it doesn't work" service, 
Our Service Centre will check and repair your Super 80 for the cost of $ 50. This fee includes 

necessary replacement of components etc. 
If you send your Super 80 to us under the "Sorry Dick, it doesn't work" service it must 

have been constructed using IC sockets. 

7 Day Satisfaction Guarantee 
Purchase this kit and inspect it for up to 7 days. If you do not wish to go ahead and con- 

struct this kit, simply return to us in the condition sipplied and your money will be refunded 

in full. 
o, 

This is what Reg Hespe, Technical Officer 
of Gladesville had to say about `Super80' 

"I enjoyed building the Super 80 pro- 
ject and felt it worthwhile, of immense 
educational value and quite easy to con- 
struct. It worked as soon as I turned it 
on and has provided many hours of en- 
joyment". 

Very Advanced design - but 
works with any TV set! 

The 'Super 80' offers a specification that we 
believe lust cannot be bettered at the price. 
It uses the popular Z80 Microprocessor IC, 
a professional keyboard and has direct RF 
output so that you can use the computer 
with any TV set (you don't need to purchase 
a special video monitor). 

Easy to build 
Even though we would not recommend this 
kit to the raw beginner, it is very easy to 
build. Any person who can use a small sold- 
ering iron and can solder neatly should have 
no difficulty In construction. This is because 
of the unique double side board design which 
means there is virtually no other wrong. The 
board is covered with professional solder 
mask'; this makes soldering much easier 
without the problems of bridges, etc. Once 
the components are soldered onto the board 
in their marked positions over 98% of the 
construction is completed. Even if you can- 
not get the completed kit to work, we have 
a special "Sorry Dick it doesn't work" re- 
pair service to assist you. 

NEW lower price, higher 
specification - how is it done? 

Most computers sold in Australia are manu- 
factured in the U.S.A. where extremely high 
labour rates prevail - and you pay dearly for 
this on built up units. With this computer 
kit, you provide the labour and therefore 
save a fortune. And remember, this computer 
does not have a small toy -like calculator key- 
board but a full size professional typewriter 
keyboard. 

Advanced programming 
capability 
One of the most oppular computers in the 
world (the Tandy IRS -80 Level 1) only has 
4K of BASIC. The BASIC we have with this 
unit is a large 9K. When you consider that 
our popular Sorcerer computer (over 2,000 
sold) only has 8K BASIC and sells for over 
$1 000, it is obvious that by building your- 
self, you are saving real money. 

Electronics Australia/Dick Smith 
design 

This is not a half baked design with no back 
up. The resources of Electronics Australia, 
Australia's most popular electronics maga- 
zine, and Dick Smith Electronics have com- 
bined to design and bring you this kit in the 
interests of computer enthusiasts actually 
building and not just buying. The design is 
fully Australian. 

Imagine how much you 
will learn! 
Most computer enthusiasts can program a 

computer but would have absolutely no idea 
of how to build one. By building this kit 
you will learn both the technical side of 
construction, how it works and then how to 
program, What a fantastic background for a 
future 

Sectional construction 

We have designed this kit not only for the 
serious computer user but also for first time 
users like the student or hobbyist. This Is 

why we have a short form kit which may be 
added to as you build (and as you have the 
money!). For example, you may build the 
computer originally and operate it with 
'BASIC on tape' and then add 'BASIC in 
ROM', add the S-100 and provide other 
parts at a later stage. 

SEE OUR OTHER ADVERTISEMENTS IN THIS MAGAZINE FOR THE NEAREST 

DICK SMITH STORE ADDRESS AND PHONE NUMBER 

THE DICK SMITH SUPER 80 THE DICK SMITH SUPER 80 THE DICK SMITH SUPER 80 



THE SUPER 
EASY WAY TO 

DO YOUR 
TIMING 

DIAGRAMS 
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LOGIC SCALE 
Do your waveform/timing diagrams 
fast and professionally with a LOGIC 
SCALE from ALFATRON. Just move 
the sliders to represent your 
waveforms, lay it on a photo copier 
and fill in the details underneath. 
Made from solid ABS plastic that 
lasts for years. 

A GREAT TIME SAVER AT A 
(BUDGET PRICE OF ONLYI 
A MUST FOR $24,99 ALL ENGINEERING 
STUDENTS. 

ALFATRON PTY. LTD 
1761 FERNTREE GULLY RD 
FERNTREE GULLY VIC 3156 
PHONE: 758 9551 

Epson 

N100 
$1035 

plus sales tax if applicable 
FROM .. . 

CwCOMPUTERWARE 
305 La Trobe Street, 
Melbourne, 3000 

Telephone: (03) 602 1006 

A COMPUTER 
SYSTEMS 

II 

283 CLARENCE ST 
(AUST) 

SPECIALIST TEL 29-2402,N 9 2402,SW 
2000 

922 1709 
ASSOCIATED WITH OT USA 

S 100 

r SYSTEM+II(2MB+) MINISYSTEM+('hMB+) ' 
Computer System with 8" Dual Sided Drives Computer System with 5'/." Single Sided (uses Y -E DATA YD174 Disk Drives) Terminal Drives (uses TEAC FD -50A Disk Drives) not included. Terminal not included. 

A&T (6 slot) $3883.00 A&T (6 slot) $3048.00 
A&T (8 slot) $4083.00 A&T (8 slot) $3073.00 

QT Systems are designed for -both businessmen and engineers in accordance with the latest IEEE standards. Among other functions, they con be used for accounting and word processing as well as a variety of scientific applications. The systems are available with MP/M or OASIS operating systems to allow multi- user, multitasking operations. QT also offers a full line of business and applications software, ranging from a business package to word processing. Technical specifications: 4 MHz Z-80 CPU Dbl-sided, dblden. 51/.' or 8" floppy disk controller (handles both drives simultaneously) CP/M 2.2 included 64K RAM, expandable per your requirements Comes complete in single mainframe RS232C serial port Parallel port Hard disk compatible Monitor program & disk routines included on EPROM Power-on/reset jump to monitor program Documentation included. Extensive software available 
SOFTWARE + 

Word processing System utilities and diagnostics Games CP/M users group diskettes $10.00 each, catalogue $6.00 Pascal, Forth, Tarbell Basic, Fortran, and most other compilers and utilities are available Complete range of business software Custom programming can be arranged on a fixed price or hourly basis. 
PERIPHERALS + NEW! 64K MEMORY BOARD We nave rornasrlc specials on printers, tprminars 

and disc drives. Also card cages and 
mainframes. Call or write for details and pricing. 
Hazeltine terminal $995 
M8500 Graphics printer $795 
YD -174 DS/DD Drives $625 

SBC+'/. 
SINGLE BOARD COMPUTER - 64K OR 256K 

1K RAM (which can be located at any 1K 1 

boundary) plus one each serial and Up to 6MHz operation Supports 8 bit and 16 bit i parallel I/O ports Power on jump to on processors, port addressing or 24 bit address lines 
board EPROM (2708 or 2716) addressable Transparent refresh works with DMA. 
on any 1K or 2K boundary Full 64K use of 64K A & T $667.00 
RAM in shadow mode Programmable REV 1 B/6 $81.00 
Baud rate selection 110-9600. 2 or 4 MHz 

191.811V 1 64K A & T $425.00 
switch selectable DMA capability allows i SILENCE + 
MWRT signal generation on CPU board or i MOTHER BOARD 
elsewhere in system under DMA or front These mother boards are among the panel control Two programmable timers quietest on the market A unique ground - available for use by programs. ing matrix - with each line completely Bare board $66.00 surrounded by ground shielding - elimin 
A&T $269.00 ates need for termination and give high Monitor Eprom (2716) S30.00crosstalk rejection They are customer Kit . 

. S199 CO' proven, without crosstalk sometimes 

64K Static RAM uses 2016 new static rams, or 2716 
EPROMS Provides extended address decoding 
and fast 4 MHz operation Extremely low power 
64K - A&T $639.99 

RAM + 16 
16KX8 bit static RAM 2 or 4 MHz Uses 
2114 static RAM chip 4K step 
addressable 1K increment memory 
protection Deactivates up to six 1K 
segments to create "holes" for other 
devices DIP switch selectable wait states 

PHANTOM line DIP switch Eight bank 
select lines. 

Bare Board $41.00 
4MHz A&T $199.00' 

DISK CONTROLLER 

DYNAMIC MEMORY BANK 

CLOCK /CALENDAR 
S-100 OR TRS-80 

Date/Month/Year Day of week 24 
hours time or 12 hours (a.m. p.m) 
selectable Leap year 4 interval 
Interrupt timers On board battery 
backup Simple time and date setting 
Simple software interface Time advance 
protection while setting. 

S-100 
TRS-80 Bare Board ...$66.00 A&T only $167.00 A&T $162.00 

operating at 14 MHz. 
6 SLOT 8 SLOT 

Bare Board ...$31.00 Bare Board ...$33.00 
A&T $61.00 A&T $84.00 

12 SLOT 18 SLOT 
Bare Board ...$39.00 Bare Board $61.00 
A&T $108.00 A&T $168.00 
S100 Sockets - 
Gold Plated $6.20 Nickel/Tin $5.00 

CCS2422A features ROM bootstrap loader 
and monitor CP/M 2.2 with documen- 
tation included Accepts 5'/." and 8" disk 
drives Double sided/single sided select 

Read/write IBM 3740 or system 34 single 
or double density Fast seek available for 
voice coil operation Automatic disk 
density determination ROM bootstrap 
phantom. 
CCS2422A A & T Incl. CP/M 2.2 $399.95 ' 

;JADE DD Bare Board $85.00 
SEND S.A.E. FOR FREE COPY OF LATEST CATALOGUE. 

PRICES DO NOT INCLUDE SALES TAX OR DELIVERY, AND ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. 
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Using ETI PCB Artwork 
This method can be used to make 
negatives of ETI artwork from October 
1977 on, provided the reverse of the page 
is printed in blue. The film used is 
Scotchcal 8007, which is UV sensitive and 
can be used under normal subdued light. 

Cut a piece of film a little larger than the 
pc board and expose it to UV light through 
the magazine page. The non -emulsion 
side should be in contact with the page. 
This surface can be detected by picking 
the film up by one corner - it will curl 
towards the emulsion side. Exposures of 
about 20 minutes are normally necessary. 

The film can now be developed by 
placing it emulsion side up on a table, 
pouring some Scotchcal 8500 developer 
on the surface and rubbing it with a clean 
tissue. 

Further information on Scotchcal and 
pcb manufacture can be found in the Sep- 
tember and December 1977 issues of 
ETI. 

Please note that occasionally lack of 
space may prohibit the printing of blue 
type behind all pcbs. In this case the 
reader must resort to more conven- 
tional photographic techniques for pcb 
manufacture. 

030;42:4- ctco 
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O 

0 

O 
ETI March 1982 - 113 



M INIMART 
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, 
4th Floor, 15 Boundary St, 
Rushcutters Bay NSW 2011. 

AUDIO 

AUDIO FREQUENCY TRACER/spectrum analyser, 
Meguromat-142. Recently calibrated, ideal for 
amplifiers, speakers, tape recorders and video 
tape recorders. 20 Hz - 20 kHz, two channel, new 
price 53600 sacrifice at $2150 ono. (02)46-5451. 

AUSTRALIAN TAPE RECORDING CLUB: Make 
friends all over Australia through the hobby of 
tape recording. For information about our club, 
write to Bill Skillman, P.O. Box 147, Kogarah NSW 
2217. 

WANTED: Instruction booklet (or copy) for 
Optonica RT 3838 cassette deck. Stuart Robert- 
son, 2/28 Burton St, Randwick NSW 2031. (02) 
398-1378 (ah). 

FOR SALE: ETI 4600 music synthesiser, 90% com- 
pleted, works perfectly, immaculate cabinet, worth 
S700 -S800, must sell S395. (03)052-9360. 4 Buna 
Ct, H -Hill, Geelong Vic. 3218. 

DISCO -STROBE for sale (ETI Sept '79). Works 
well, has two strobe tubes. S40 ono. Phone 
(02)436-3005 after 6pm. 

COMMUNICATIONS 

WANTED: SSB/AM CB radio, preferably with an- 
tenna and power supply. Matthew Cook, Box 66, 
Minlaton SA 5575. 

MISCELLANEOUS 

SELL: Back issues ETI from Nov. '77 to May '79, 
dirt cheap, S20. Phone Simon (08)332-3928, 
Adelaide. 

SELL: EA 'Prospector' metal detector. As- 
sembled, works well, host of extras, fully collap- 
sible for portability. Only S35. Rowan Loh, Trio Rd, 
Kyneton, Vic. 3444. (054)22-1336. 

SELL OR SWAP: Elect. mags - EA, ETI plus 
others. Swap for 23 -eh CB. Gary McQueen, RMB 
5022, Cobram Vic. 3644. (058)73-5231. 

WANTED: January 1975 issue of ETI or photo- 
copies of project 231 - flip-flop flasher. Contact 
Richard Falkland on (08)271-0706 ah. 

FOR SALE: ETI 549 metal detector. Complete, but 
requires alignment. S50 ono. Also one twin 12 V 
supply - suit train set etc. S60 ono. David 
Wilkinson, (03)469-3171. 

COMPUTERS 

FOR SALE: SYM-1 plus KTM-2, BASIC and 8K 
RAM. Also Dick Smith video monitor. S400 ono. 
Brian Williamson, 19 Phillip St, Port Augusta SA 
5700. (086)42-5769. 

MICROACE with 4K ROM, 2K RAM, leads, adaptor, 
manual and 30 programs book. Good condition. 
Sell for S150. Phone (02)639-3115 after 5 pm 
weekdays. 

WANTED: Model Ill TRS80 computer. Dr. E.H. 
Plunkett, Hill St, Eugowra NSW 2806. (068)59-2472. 

MINI WORD -PROCESSOR for 2650 micro with 
DG640 VDU, listing and full instructions included, 
S15. B. Healy, 44 McAndrew Crescent, Mangerton 
NSW 2500. 

WORKING READY TO GO: 8085 microcomputer 
board loaded with ICs and sockets, power supply 
included - otters to J.D., 106 The Esplanade 
Brighton SA 5048. 

ZX80/81 OWNERS! Join the National Sinclair 
Users' Group. Send 240 stamp for introductory 
newsletter to: P.O. Box 148, Glen Waverley Vic. 
3150. 

FOR SALE: Synertek SYM-1 with cables, S100 ono. 
Contact Simon Wardrop (a.h.) (03)878-0469, 3 
Gwenda Ave, Blackburn Vic. 3130. 

ONE COLOUR ACORN VDU board for sale; cost 
5265, sell S200. In working order. Phone John Hall, 
work (02)211-4366 (free call), home (02)36-5170. 

TRS80 MODEL 1, Level 2, 48K, Pertec disk drive, 
double density expansion interface, RS232, many 
mods, extras. Cost S3500, sell S2200. Phone ah 
(047)36-4136. 

SELL: 8K Sorcerer computer with monitor, S900. 
Also Sorcerer development pak, $100 ono. Con- 
tact Simon Wardrop (ah) (03)878-0469, 3 Gwenda 
Ave, Blackburn Vic. 3130. 

APF IM -1 COMPLETE SYSTEM, inc. colour moni- 
tor, 24K RAM, disk drive, much software on disk, 
tape, S1800 ono. (03)368-2298 (bh). 

S100: DGZ80 AND MONITOR, 5240; DG640, $125; 
ETI-681 PCG, S140; TCT 16K RAM, S225; keyboard, 
5125; card cage, p/s and motherboard, S150; cas- 
sette interface, S20; software 5100. All documen- 
tation. Green -screen monitor also available. 
(062)80-4549 (bh). 

SYSTEM 80. 16K, RS232 printer interface. Joystick 
interface with joystick. Over S200 worth of soft- 
ware. Excellent condition, S690. Video -monitor, 
S100. Phone Brian (047)21-5333. 

FOR SALE: Line printer - TRS80 line printer VII. 
Serial or parallel connection, 30 cps, paper width 
4.5" to 9", spare ribbon, as new, S450. (03)25-4050 
ah. 

FOR SALE: Model 15 teleprinter & transformer, 
Model 14 tape reperforator, Model 14 tape trans- 
mitter, with documentation, S125. Dave McKeough, 
34 Moore St, Campsie NSW (02)78-1494. 

SELL: ZX80 8K ROM, 4K RAM, power supply, 4K, 
8K manuals, 4K ROM. Cost S475, sell S380. C. 
Bloomer, 367 Lesmurdie Rd, Lesmurdie WA 6076. 
(09)291-6749. 

WANTED: Game program listings for the System 
80 and Sorcerer computers. Will pay reasonable 
price. Contact J. Burns, 6 Banksia St, Townsville 
Qld. 4814. (077)73-1896 after 6pm. 

SARGON II PATCH PROGRAM for TRS/System 
80. Modifies and improves Sargon. Save and load 
unfinished games, plus 50 chess problems on 
cassette data file. Send SAE to B. Fripp, 30 Cast- 
lecor St, Ferny Grove Qld 4055, for details. 

MICROPOLIS 1042 143K per disk disk -drive 
system, ready for any S100. Includes manual, disk 
BASIC, assembler, editor. Switch -selectable boot- 
strap addresses. S650. Phone (08)268-8021. 

SORCERER 32K (devpac, manuals, cabling, lots 
software), 51200; expansion unit, $400; DG640 
VDU, S80; Godbout XX 32K S100 static RAM, S350. 
Terry, (02)682-4649 ah. 

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 ín 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, Murray Publishers Pty 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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Sony to appeal ZIS ruling 
on VCR usage 
Sony Corp. of America announced mid -January that it would 

appeal to the US Supreme Court to reverse its earlier deci- 

sion that makes it illegal to use VCRs for off -air recording of 

copyrighted material. 

Sony's planned move follows 
its unsuccessful attempt to re- 
ceive a rehearing by the Ninth 
Circuit Court of Appeals in San 
Francisco in that case. 

The appeals court ruled last year 

that Sony Corp. of America and its 

parent firm, Sony Corp., Tokyo, as 

well as certain Sony retailers and an 

individual VCR owner, are infringing 
US copyright laws. 

Following the Ninth Circuit's rul- 
ing, Sony requested a re -hearing of 

the case by an eleven -judge panel. A 

three -judge panel had made the ini- 

tial ruling for the Ninth Circuit. That 
request was denied by the court, 
without an explanation. 

Sony was joined in its Ninth 
Circuit appeal request by Matsushita 
and the Electronic Industries Asso- 

ciation, both of which filed friend -of - 

the -court briefs. It could not be 

learned by presstime if they will also 
join Sony in its appeal to the 

Supreme Court. It is expected they 
will do so. 

Sony and Matsushita make vir- 
tually all VCRs built for the US con- 

sumer market Matsushita supplies 
its VHS -type recorder to its JVC 

affiliate and its Panasonic and 

Quasar subsidiaries, as well as to 

RCA General Electric, and N.A. 

Philips Consumer Electronics Corp., 

which markets them under the 

Magnavox, Philco and Sylvania 

labels. 
Sony supplies its Beta format to 

Zenith, Sanyo, Toshiba and Sears. 

The copyright issue was first ruled 

in Sony's favour in a suit filed by 

Universal Studios and Walt Disney 
Productions in Los Angeles federal 

court in 1976. The decision was 

reached in that court in 1979. 
Disney and Universal then 

appealed to the Ninth Circuit in San 

Francisco. 
Sony had argued in its petition for 

an appeal that "Video recording re- 

ception at home, followed only by 

non-public performance, does not 

constitute copyright infringement", 
noting that the decision against it 

"has impugned the legality of the 

daily conduct" of US VCR owners. 

Illllli - ao,QQ 

Remote control VC R 

National Panasonic recently introduced the NV -7200 home video 

recorder with Infrared remote control and Dolby noise reduction. 

There are no cumbersome wires rammable for as many as four prog- 

to the infrared remote control unit, rammes during a 14 -day period. A 

and the NV -7200 can be controlled single time slot may also be auto - 

from anywhere in the room. 24- matically recorded every day. The 

mode gives complete control: built-in battery back-up system will 

record, play, fast forward, rewind, keep the clock, timer and memory 

stop, pause/still, still advance, half- functioning with perfect accuracy 

speed, double speed, cue, review for up to a full hour in the event of an 

and channel selection. You'll never interruption to the power supply. 

have to leave your armchair! . Other features include six different 

Simultaneous viewing/recording !playback speed variations for con - 

means you can watch your favourite venience, and the world renowned 

television programme and record at Dolby noise reduction system to 

the same time. The unit is also provide the highest quality audio 

equipped with a timer that is prog- recording. 

New Toshiba VCR with four -head system 

o , 

A new video cassette recorder Incorporating a four -head system has 

been released by Toshiba Australia. Called the V -8600A, the new 

Toshiba model is claimed to eradicate video interference and bar 

noise common on some players during the 'slow motion' and 'still 
picture' phases. 

Toshiba's four -head design also 

allows a wider choice of tape speeds. 

These include a 'vari-speed' (from 
one thirtieth to one third of normal); 
double speed; and 'Cue' and 'Review' 

functions, which allow speeds seven 

and 25 times faster than normal. 
The optional fast speeds greatly 

accelerate scene location, whilst the 

extremely slow speeds afford a re- 

vealing study of action situations. 
Recording time extends to 33 

hours. The machine will record 

whilst the viewer watches, will record 

one programme whilst transmitting 
another for viewing, or will record up 

to three separate programmes over 

a one -week pre-set period even 

when received from three different 
channels. 

Other Toshiba V-8600 features 
include an Audio Dub control for the 

adding of soundtrack to previously 
recorded material, plus an Auto 

Rewind facility and a Counter - 

Memory function to return the tape 

to any preselected position. 
The unit will edit out unwanted 

sections of a programme and auto- 

matically dovetail the unedited con- 

tent together without 'jittering' the 

picture, using the remote control 
pause function. 

A Toshiba microcomputer control 
system is the key to the V -8600's 

sensitivity, reliability, versatility and 

ease of operation. 
For enquiries or additional infor- 

mation contact Roger Porter, (02) 
922-6877. 
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ROLLS ROYCE ? 
DUNHILL....... ? 
PIERRE CARDIN? 
DO PERIGNON? 
CARTIER ....... ? 

JANS Z EN 
ELECTROSTATIC HIFI SPEAKERS 

1 

JANSZEN HI -Fl SPEAKERS 
Dear Customer, 

A myriad of companies manufacturing high fidelity speakers seems to be limitless, and each company, including JANSZEN, vehemently claim that their product is the only accurate reproducer of music. 
It must be confusing trying to decide which speaker system will give the highest degree of accuracy in relation to price. We would not be so pretentious as to say the JANSZEN ELECTROSTATIC is the only "Ultimate" reproducer. There are other companies utilizing electro- statics who deserve consideration, but, we believe it is generally 
accepted among knowledgeable people and technical experts, that by the laws of physics it is not possible for any speaker other than the 
electrostatic to achieve the ultimate goal: accurate reproduction. 
JANSZEN was the "original" electrostatic manufacturer in the United 
States, and holds the major base patents on electrostatics. JANSZEN has developed and manufactured electrostatic loudspeakers for over 30 years, considerably longer than anyone else in the industry. 
We feel that JANSZEN electrostatics offer to the serious listener, a level fo sophistication, manufacturing technology, and performance that is associated with the theoretical excellence of a speaker system that many strive for, but few accomplish. 

Sinly 

144"1";j 9 Qom/ 

Nigel V. Cowan 
Managing Director 
N.V. DALE ELECTRONICS 
JANSZEN DISTRIBUTORS 
FOR AUSTRALIA 

Mail this for the name and address of your nearest stockist and/or 
literature on the range of Janszen Electrostatic Speakers 

Contact: 

274 VICTORIA STREET, BRUNSWICK 
VICTORIA 3056 387 6170 

(03) 387 7076 



Lasers record loudspeaker movement 
The British firm of Celestion, one of the few remaining British firms 
specialising in the design and manufacture of loudspeakers and 
their components, has developed a technique for recording the 
movement of loudspeakers with holograms. They can thus obtain 
video recordings of the cone movement in response to electronic 
signals, which helps engineers to spot faults. 

Still pictures of the cones had pre- 
viously been made with laser holo- 
graphy -a laser beam is split into 
two parts, with one half scanning 
backwards and forwards across the 
speaker cone while it is reproducing 
sound. The reflection of this beam is 

mixed with the other beam and 
directed at a sensor to produce an 
electrical output. The output signal 
provides a measure of the cone's 
movements because of the Doppler 
effect produced by the cone move- 
ment in the reflected beam. A still 
picture is drawn on an oscilloscope 
screen from the data provided by 
the signals. 

By recording a series of these 
pictures in a computer memory, 

Heavy stuff! 

Celestion has gone one step further 
and can reproduce the sequence 
like an animated film, creating a 
moving replica of the cone's 
movement. 

The laser beam scans backwards 
and forwards across the loud- 
speaker cone in a raster of 64 lines, 
with 64 samples of the sensor out- 
put taken in each line. When this 
'frame' of information is displayed 
on an oscilloscope screen it pro- 
duces a frozen still picture of the 
cone's movement made up of 4096 
picture points. 

The loudspeaker is scanned 
twelve times in sequence, each 
frame being stored in a computer 
memory. The sequence of twelve 

That's the Maim Audio NAC A4 speaker cable (nicknamed Tyran- 
nosaurus cable ... if you get our drift). 

Consisting of two conductors indicates marginal stability ... but, 
made up of 56 strands of '0.030' to others ...) OK - if you're after a 
coppers separated 10 mm centre- heavy, low loss speaker cable, you 
to -centre, the cable features special might look over the Naim NAC A4 
low capacitance construction. - at your local Nairn dealer. 

The makers claim this cable is Enquiries to Stolmack, P.O. Box 
suitable for high -quality amps that 139, St Ives NSW 2075. 
don't like 'funny' loads. (To us, this 
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Arms for the Linn lover! 
At long last -a low-cost arm for the Linn Sondek turntable, made 
by Linn. Yes folks, It's the Linn Basik LV-V tonearm! 

Featuring 'high -quality' bearings, 
cosmetic compatibility and the 
usual Linn workmanship, the Linn 
Basik LV-V tonearm can be ob- 
tained with an 'induced magnet' 
cartridge, or you can fit your own 
moving coil type, or what have you. 

The Linn arm -and -cartridge combi- 
nation costs just $123 - making 
the Linn turntable -plus -arm $1398. 

It's available from all Linn dealers 
now. Further information from 
Stolmack. P.O. Box 139, St Ives 
NSW 2075. 

frames is then displayed on art oscil- 
loscope screen so that it is repeated 
over and over again like twelve 
frames from an animated film. The 
result on the screen is a smooth, 
slow-motion replica of the original 
rapid motion of the cone. Irregular- 
ity of cone movement is shown up 
on the display, for example distor- 
tion of the cone surface caused by 
spurious sound patterns. 

.' 

Improved cylindrical speaker 
JR Loudspeakers Ltd have completely redesigned their JR149 
cylindrical loudspeaker (ETI, March 1981), although it remains a 
unit with a 60 W power handling capacity. 

Improvements in the JR149 Mk. 2 cored inductors in the treble section 
include: and a preset control which permits 

A new treble unit with hexagonal +/-2 dB adjustment of the treble 
wire in the voice coil, a new 20 mm response. The crossover frequency 
ultra -light diaphragm and a new has been reduced to 22 kHz. 
magnet system which will provide A new acoustic chamber of eight - 
improved power handling and a litre capacity with a front baffle of 
superb polar response. 16 mm resin -bonded board, a hexa- 

A new bass unit with a high- gonal steel centre shaft of doubled 
temperature 'Neoflex' diaphragm of strength and a lower systems 
low mass yet increased rigidity, a resonance. 
very compliant outer suspension Enquiries about availability in Au - 
system, an oversized magnet and a stralia should be made to Interna - 
heavy -gauge steel chassis. tional Dynamics, P.O. Box 205, 

A new crossover network with in- Cheltenham Vic. 3192. 
ductors in the bass section which Brian Dance 
provide less distortion, new air- 
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If you can fill in the gaps you're on your way to winning the prize. 
And what a prize it is. The Star Video cassette library. 

All the excitement of your favourite movies will be at :,; . 

your fingertips. Star Video library features new releases 
like Cabaret, Straw Dogs, Bilitis, The Story of O. 

Classics like Intermezzo, Spellbound, Rebecca. 
Children's greats like Treasure Island and Robin 

Hood. And educational cassettes presented by experts 
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like Alan Seale, Dr. Wright, Charmaine Solomon. To win the Star Video 
cassette library you have to fill in the gaps in the name of this magazine. 

There's a total of $25,000 worth of prizes in the Name our Names 
contest. In Wheels and Two Wheels you could win a MiGi sports car 
valued at $7,200. 

In Revs and Modern Motor you could win a Kawasaki K175 trail - 
bike, Eurovox car stereo, Bob Jane mag wheels and tyres, Astraview 
sunroof and a Perfect Tune car cylinder head conversion valued at over 
$2,000. In Modern Boating and Modern Fishing you could win a Haines 
Hunter runabout V133 outboard, 55 h.p.Tohatsu outboard motor and 
D.A.M. fishing tackle valued at $5,290. In Outdoors and Overlarider you 
could win a Jayco Jayfinch camper trailer valued at $4,600. 

In Australian Golf and Rugby League Week you could win 
Dunlop golf gear, a Sony video recorder and Star Video sports library 
valued at $3,400. 

E 
The name of this magazine is: E - I. 
Read the conditions, fill in your entry form and mail it to Name our 

Names, Murray Publishers Pty. Ltd., 154 Clarence Street, Sydney. The first 
correct entry opened wins the Star Video cassette library. 

Name 

Address 

Postcode Telephone No. 
Conditions of Entry: L Only entries received by the closing date will be accepted and proof of posting will not be considered as proof of entry. 2. The Judges' and 

company's decision is final and no correspondence will be entered into. 3. All entries remain the property of the Editor. 4. The winner will be notified by registered 

mail and the name published in the Jury issue of this magazine. 5. The prize is not redeemable in cash, nor transferable to a third party, except where the winner is 

under 16 years of age, when the prize in total shall be delivered to the care of a parent or guardian. 6. Each entry must be handwritten on an original coupon printed 
In this magazine except in those States where local laws prohibit this limitation in which case an original handwritten entry in the same format as the coupon on 

plain paper will be acceptable. 7. Employees, and their relatives of Murray Publishers Pty. Ltd., or their related companies or agencies are ineligible to enter. 8. 

Submission of an entry to this competition indicates acceptance of the above conditions, and no claim of a legal nature will be entertained as a result of such 

participation by any contestant. Closing date, April 30th, 1982. Permit No: TC81/1735. 
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Speaker Wire 

TIE HIGH pEFrrR10N SPEAKER wNiE I' 
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Conventional speaker wire limits the per- 
formance of your sound system by de- 
creasing power output, restricting dynamic 
range, and reducing clarity and definition. 
You can significantly improve the per- 
formance of your audio system by switch- 
ing from your present speaker wire to 
Monster Cable. 
Constructed of over 500 strands of high 
purity copper in a unique configuration, 
Monster Cable is specifically engineered' 
for low resistance, low capacitance, and 
low inductance. The Results? 

Deeper, tighter bass. 
Maximum power transfer. 
Increased clarity and definition. 
Wider dynamic range. 

Even low -powered systems show a remark- 
able improvement. Recommended by 
leading audio manufacturers, Monster 
Cable is safe to use with all amplifiers and 
receivers, regardless of design. 
Don't be deceived by imitations. If it 
doesn't say Monster Cable you're not 
getting all the performance you paid for. 

I101151~Ste- 
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Filth off! 
Filth on your records - lying in or on the grooves - not that 
contained in the groove modulations, silly! - causes crackles and 
pops that decrease your enjoyment of the recorded material. 

Milty Products of the UK have picks up dust and grime. 
been making record care devices The Pixall Mk II has a unique cut - 
and products for some years, well ting blade mounted in the handle 
known among them being the that allows quick and easy cutting of 
Permostat process and the Pixall the sticky tape on the roller so that 
Record Cleaner. the contaminated tape may be re - 

The new Pixall Mk II features the moved, exposing fresh sticky tape. 
roller -and -sticky -tape system that We've had the opportunity to try 
proved so effective previously, and one out over the past few months 
now incorporates a few new features. and can report that it seems to be 
The sticky tape on the roller is spe- quite effective. The Pixall Mk II sells 
cially formulated so that when rolled for around $20. Further details are 
over the record surface it picks up obtainable from the distributors, 
not only surface dust but also Concept Audio, 22 Wattle Rd, 
'reaches down' into the grooves and Brookvale NSW 2100. (02)938-3700. 

Dynavector cartridges improved 
Concept Audio, the importers and distributors of Dynavector 
moving coil cartridges, recently announced the availability of two 
new cartridges from the Dynavector stable: the DV Karat 17 Diamond 
and the DV Karat 23 Ruby. 

The DV Karat Ruby and the DV fact, the new diamond will sell for 
Karat Diamond are models that $498 - just half the price of the 
have been on the market in Australia existing unit. The new ruby will sell 
for two years now and the Ruby in for the same price as the existing 
particular has met with great ruby, namely 5225. 
enthusiasm. Some changes have taken place, 

Dynavector's minimum wave dis- particularly in the cantilever assem- 
persion theory was demonstrated in bly area. Special silver -coated stain - 
these first two Karat models, and is less steel wire is now used to anchor 
taken a step further with the new the cantilever, offering greater flexi- 
Karat series. bility and resulting in better tracka- 

The DV Karat 17 Diamond has a bility and longer life. The use of this 
cantilever measuring only 1.7 mm technique also means no rubber 
in length (made of pure diamond), damping material is used, therefore 
whilst the DV Karat 23 Ruby has a the cartridges cannot be affected by 
cantilever measuring 23 mm (made moisture or temperature as many 
of synthetic ruby). Along with the other moving coil cartridges are. 
great benefits associated with the For further information contact 
short cantilever theory, Dynavector Concept Audio Pty Ltd, 22 Wattle 
have now made it possible to place a Rd, Brookvale NSW 2100 (P.O. Box 
diamond tip on their diamond 422, Dee Why NSW 2099). (02) 
cantilevered units at a much more 938-3700; telex: 24369. 
economical price than before. In 
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AS SUPPLIED TO THE B.B.C. 
The RA8 has been designed to achieve the maximum 
performance possible from a speaker system of average 
price and therefore some sensitivity has been sacrificed in 
favour of a smooth response. 
The RA8 Loudspeaker system has a linear frequency 
response, a feature associated with all the RA range of 
enclosures. In consequence it only delivers the correct 
amount of bass output energy demanded by the input 
signal. Initially, it may sound slightly lacking in bass output, 
therefore it is advisable to play some material with a 
genuine bass content in order to be convinced of its true 
ability to reproduce the lower bass frequencies. This is 
achieved without excess energy and overhang associated 
with many so called hi-fi systems. 

Typical Performance Specification 

Power handling 
capacity 

50 watts peak 
programme. 
30 watts r.m.s. 

Sensitivity 10 watts pink noise for 
90 dB at 1 metre. 

Frequency Response 90 Hz to 20 kHz = 3 dB. 

Distortion T.H.D. <1% 100 Hz 
-20 kHz. 

Size 395 X 266 X 247 mm. 

E, 479.°° PER 
PAIR 

"For detail and clarity the RA8's score high marks 
and it is not difficult to appreciaté why the BBC 
have chosen them!" 

Geoff Giles, "Practical Hi -Fi" 

The 
ACOUSTIC 
FOUNDRYHi Fi 
56 King William Road, Goodwood 5034 
(08) 2710276. 

(Trade enquiries also welcome). 

REACH FOR 
RALMAR... 
MICROPHONES 

GALORE! 

D M S200 

STEREO SET 
Twin metal mesh ball dynamic micro- 
phones from your own stereo recordings. 
Low (300 ohm) impedance with omni- 
directional pattern. Frequency response 
50-10000 Hz. Suitable for most hifi 
systems and other general voice appli- 
cations. 

DM301L 
Low Impedance 

Dynamic. 

BUDGET OMNI 
This is our most popular seller. Metal 
mesh ball, on/off switch and stand. Low 
impedance 500 ohms to suit most 
cassette decks and music centres up to 
1000 ohms. Frequency response; 
50-14000Hz. Complete with 1 metre cord. 

DM25D 

DUAL IMPEDANCE DYNAMIC 
Ideal for PA and band work. Also suitable 
for home recording. Cardioid pattern. 
Heavy mesh ball. On/off switch. Low 300 
ohms/high 30k ohms. Frequency re- 
sponse 50-14000Hz. Supplied with 3 
metres cord and stand adaptor. 

RALMAR FOR 
MICROPHONES 

Condenser-Dynamic-Electret. 
and Cables and Connectors 

RAL 2/82 

TRADE ENQUIRIES... 
N.S.W. Ralmar Agencies P/Ltd (02) 4396566 
Vic. Ralmar Agencies P/Ltd (03) 2673028 
S.A. Charles Harwood P/Ltd (07) 2641118 
OLD. Olbertz International P/Ltd (07) 2611513 
W.A. Bruce Ingram & Assoc. P/Ltd (09).3817777 
TAS. George Harvey ID/Ltd (003) 3316533 
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Hitachi innovative technology: 
uncompromising quality, made to work 
better, longer. 

For first time buyers of video systems, the 
quality of both sound and picture is the most 
important factor. But Hitachi portable and home 
systems offer far more than outstanding repro- 
duction clarity- they deliver unequalled reliability 
and ease of operation. 

Our portable system's colour camera has 
an optically precise 6X zoom lens that glides 
from wide angle to close up, automatic sound 
recording is built in as well as instant replay 
through the viewfinder, yet its low weight and 
simplicity make home movies child's play. 

The portable recorder has a smooth -edit 
facility and the convenience of remote control, 
while its companion tuner/timer allows direct off- 
air recording (where copyright is not infringed) 
and acts as power source and battery charger 
for the portable recorder. 

As an alternative to our compact and 
lightweight portable system, the Hitachi home 
video recorder is unmatched in technical in- 
novation and smooth, trouble -free operation. 
Remote control, with visual search to get you to 
the action quicker -all with the ease of feather 
touch logic controls. Reliable operation and 
tape transport are taken care of with twin, 
quartz controlled direct drive motors. 

Even our 34cm. portable colour television 
has such excellent picture quality and low 
interference in areas of poor reception that we 
guarantee it with a three year warranty. 

Backed with fast, efficient after sales 

service, Hitachi video systems achieve a stan- 
dard of precision and simplicity that others can 
only hope to equal. 

Make sure you see an Hitachi before you 
buy anything else -it's not merely a matter of 
good judgement and sound common sense, 
it is the realisation that anything less is most 
certainly a compromise. 

But because our standards also apply to 
our dealer network, you won't find our products 
on any street corner. However, you can dis- 
cover your nearest franchised Hitachi dealer 
by ringing: 

Melbourne 555 8722; Sydney 669 2200; 
Brisbane 275 2033; Adelaide 212 1300; 
Perth 458 1911; Hobart 28 0291. 

HITACHI 
Where quality comes first. 
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No matter what shape your record's in to paraphrase . 

an old advertising line - Nakamich'r's new TX -1000 tur'n,. 
table computes the error and compensates! 

,9 

IN THE APRIL 1980 issue of ETI we 
published a reader's letter discussing 
some of the problems that occur with 
discs and turntables. The reader, Robert 
Clark, presented calculations to show 
that any eccentricity in a disc's centre, 
or an oversized centre hole, would intro- 
duce a 'virtual wow' component of at 
least 0.05% RMS - quite clearly audi- 
ble, irrespective of whether the turn- 
table had a considerably lower wow 
figure or not. Recognising that record 
manufacture is not a 'perfect art', the 
problem remains as one of the last nag- 
ging imperfections to be tackled in an 
audio reproduction system. From re- 
search results produced by Nakamichi's 
engineers, it seems Mr Clark under- 
estimated the magnitude of the 
problem. 

Generally, the technology involved in 
producing records has improved dram- 
aticaly since the first stereophonic re- 
cordings were released in 1958. We saw 
the remarkable four -channel record- 
ings of the early 1970s, and today there 
are a multitude of non -limited (no com- 
pression) direct cut and digital master 
recordings that are all aimed at improv- 
ing the final quality of reproduction. 

The phono reproduction equipment it- 

self has undergone drastic changes as 
well. There are many turntable systems 
available that provide some very fine 
engineering in terms of rotational accu- 
racy, speed stability, functional control 
and tracking accuracy. As with tape re- 
production equipment, however, in 
which the final quality of reproduction 
depends largely on how accurately the 
tape's characteristics are matched to 
those of the tape deck (bias, level, equali- 
sation and azimuth, for example), the 
ultimate reproduction quality of any 
record/turntable combination depends 
on whether these two essential 
elements function together as a preci- 
sion reproduction unit. 

Nakamichi engineers, basing their 
approach on the above concept, began to 
search for a way to optimally integrate 
the turntable and record into one 'ideal' 
reproduction mechanism. The result is 
the Nakamichi TX -1000 Computing 
Turntable with a unique 'Absolute 
Centre Search' system that they claim 
completely eliminates sound quality de- 
gradation due to off-centre rotation óf 
the record in relation to the turntable 
platter - perhaps the one remaining 
barrier to achieving optimum reproduc- 
tion based on today's record technology. 

'CORRECT 
CENTRE 

ARM ANO 
STYLUS 
SWING' 

BACK ANO 
FORTH 

ACTUAL 
CENTRE 

DISC IN 
INITIAL 
POSITION 

Figure 1. A record with an oft -centre hole intro- 
duces a wow component as it swings the arm and 
stylus back and forth. 

DISC HALF A 
ROTATION LATER 

The problem, the solution 
Wow and flutter can be reduced to 
negligible levels in the turntable by in- 
creasing the mass of the platter (that is, 
by making it larger and/or heavier). 
This technique does, in fact, achieve re- 
markably low wow and flutter levels in 
the turntable itself, but the real test of 
wow and flutter performance begins 
when a record is placed on the platter 
and the cartridge stylus lowered into its 
groove. 

The standard diameter of record 
centre spindle holes ist 
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Long Tonearm (SME 3012R Special) 
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(accepts standard arms) 

EP Adapter 
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(SME 3009 Series III) 

Base 

rta... rX-10001 
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TX -1000 features and functions. 

(SME tonearms are illustrated as examples only.) 

7.24+1009 mm (IEC standard 98A), 

while the average diameter of turntable 
spindles varies from 7.05 to 7.15 mm. 

This means that, combining the smal- 
lest spindle diameter and largest allow- 
able centre hole diameter, a spindle -to - 

record gap of as much as 0.28 mm is 

possible. This means a concentricity er- 
ror of 0.14 mm. Add to this the maxi - 
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Figure 2. Wow and flutter increase due to record 
centre error at various groove radii. 

Operation Switch - 
Center Search Switch - 
Start Switch 

Stop Switch 

mum allowable record hole concentric- 
ity error of 0.2 mm (IEC 98A), and we 

end up with a total centre error of 
0.34 mm. Even with a turntable that 
has no wow and flutter itself, the 
amount of wow and flutter created by 
this type of centre error is considerable, 
as shown in Figure 2. 

The Nakamichi method of eliminat- 
ing this effect is, with the record placed 
on the turntable, to relocate the platter 

Platter Release Switch 

Sensor Stylus Replacement Switch 

Nominal Center Switch 

Record Size Selector Switch 

spindle (`Centre Search Platter') so that 
the record's grooves are perfectly con- 

centric in relation to the platter's axis of 
rotation. The true centre thus located is 
referred to as 'Absolute Centre'. 

Referring to Figure 3, we can see that 
the TX -1000 drive motor and main 
platter form an integral unit, while a 

laterally moveable secondary platter 
('Centre Search Platter') is located on 

top of the main platter. 

Center Spindle 
Center Search Platter 

Center Search Spindle 

u 

Main Drive Motor 

Figure 3. Turntable construction. 

Base 

Main Platter 
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Figure 4. Absolute Centre Search mechanism. 

TX -1000 Specifications 

Drive System Direct drive 
Drive Motor ....... Quartz PLL DC, brushless, slotless, 

coreless, zero-cogging motor 
Speeds 331/3 and 45 rpm 
Pitch Control PLL synthesizer, a 9.9% In 0.1% 

Increments 
Center Search Platter.._ Metallized glass 

(6 mm thick, 29 an dia., 6009) 
Main Platter Aluminum (31.5 mm thick, 30 cm die., 4.5 kg) 
StartUp Time Within 3/4 revolution 
Speed Deviation Unrneasurable 
Speed Drift Unmeasurable 
Wow and Flutter 0.003°/. (Wrms/FG-direct) 

0.02% (Wrms/JIS, after Center Search) 
lnoNo1se Ratio Better than 70 dB (JIS) 

Moment of Inertia 585 kg cm, 
Power Requirements 5 V/0.5 A, a 12 V/3A 

independent power supply 
Dimensions 670(W)x 165(H)x 520(0) mm 

26.3/8(W) x 8- 1/211-1)x 20.112(0) inches 
Appro/imate Weight 37 kg 

81 lb. 6 02. 

PS -1000 Specifications 

Power Requirements 100, 120. 120/220-240 or 240 V AC; 

50/60 Hz 

(According to country of sale) 
Power Consumption 90 W 
Dimensions 124(W)x 82(H)x 312(D) mm 

4-718(W)x 3114(H)x 12.5/16(D) inches 
Approximate Weight 4.5 kg 

9 lb. 14 oz. 

5p.n6c.rons and appearance oespn are augect to cn.npe for limns, ,mpo errw,r .,rrwi vice 
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Figure 5. Sensor arm retracted. 
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Figure 7. Absolute Centre Search block diagram. 

As shown in Figure 4, the main plat- 
ter houses motors and the control 
mechanism for accurately positioning 
the Centre Search Platter along two 
axes (X and Y), permitting relocation of 
the Centre Search Platter's spindle in 
relation to the main platter's axis of 
rotation. 

Absolute Centre Search 
system operation 
When the TX -1000 is initially turned 
on, the drive motor spindle and Centre 
Search Platter spindle are aligned 
along precisely the same axis (`Nominal 
Centre'). The record to be played is then 
placed on the platter, and the appro- 
priate record size selected (300, 250 or 
170 mm). Then, to initiate the Absolute 

Nominal 
Center 

-- 
nit» 

X-axis 
Control Motor 

O 
Driver f, 

ikr 

i 
Y-axis 
Control Moto 

Driver r' 

I 
i 

Nominal 
Center 

Centre Search operation, the Centre 
Search button is pressed. This activates 
the sensor arm elevation motor, raising 
the sensor arm housing 50 mm. The 
sensor arm then swings out of the hous- 
ing and across the record until its stylus 
is located above the record's final lead - 
out groove. The elevation mechanism 
lowers the sensor arm 16 mm, permit 
ting the sensor arm stylus to trace the 
lead -out groove (refer to Figures 5 

and 6). 
Any movement of the sensor arm cor- 

responding to record concentricity error 
is detected by a special infrared LED/ 
shutter/photodiode system coupled to 
the sensor arm. The amount of concen- 
tricity error is thus converted to a dc 
voltage, which then undergoes 
analogue -to -digital conversion so it can 
be processed by the TX -1000's eight -bit 

microprocessor system. The micropro- 
cessor outputs the appropriate `Centre 
Error' signal to the digital Centre Error 
display and to the X and Y axis centre 
correction motors. The X and Y axis 
motors, pulleys, belts, worm gears and 
control arms are thus activated so that 
the Centre Search Platter is moved into 
a relationship with the main platter 
axis such that the centre error is 
eliminated. This process of moving the 
Centre Search Platter to correspond 
with absolute centre is graphically dis- 
played on the Absolute Centre Search 
LED display, and when absolute centre 

Sensor 
has been accurately located the Abso- 

Shutter lute Centre indicator lights. At the 
same time the sensor arm rises, returns 
to its housing, and finally recedes to its 
original position in the turntable base. 
Refer to the Absolute Centre Search 
system block diagram (Figure 7) and 
flowchart (Figure 8). 

The above process precisely aligns the 
record's groove centre with the turn- 
table's drive motor spindle axis (Abso- 
lute Centre), thereby achieving precise 
phono reproduction with an absolute 
minimum of wow and flutter. Wow and 
flutter spectral analyses made before 
and after Centre Search are shown in 
Figures 9 and 10 (overleaf). 

Drive motor 
The TX -1000 employs a brushless, core - 
less, slotless, Hall element direct -drive 
motor that is claimed to excel in the 
following critical sound reproduction 
parameters: 

START ) 

Begin Turntable 
Revolubon 

Sensor Arm Dave 

Reset to Nominal Center 

Measure Content rrctry 
Error (Lead -Out Groove) 

Drsolay 
Center Eno( 

Control 
Center Search Somdle 

X. raas Comoensahen/ 
Center Search Disoiae 

Figure 8. Absolute Centre Search flowchart. 
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Wow and flutter (cogging, torque 
variation) 

S/N (cogging, torque variation, servo 
feedback ripple) 

Rotational speed stability 
Torque characteristics 
Response 
Mechanical and electrical noise. 
According to Nakamichi's claims, the 

motor used in the TX -1000 is superior in 
all the above parameters, and particu- 
larly in terms of cogging-related wow/ 
flutter and signal-to-noise ratio. 

Conventional brushless motors suffer 
rotational disturbances due to rotor 
magnetisation, magnetic field strength 
variation, magnetic saturation and 
non -uniform magnet/coil gaps (see 
Figure 11). Figure 12 shows the rotor 
magnetisation pattern and coil 
arrangement used in the TX -1000's 
drive motor. Because of the special 
magnetisation pattern used, the vary- 
ing magnetic flux density generated by 
rotation of the rotor magnet causes a 
Hall element located in an appropriate 
fixed position in relation to the rotor to 
output a sinewave. This sinewave sig- 
nal is then amplified and applied to the 
motor's drive coils to produce even, un- 
varying torque. This relationship can be 
expressed by the following equation, in 
which 0 is an angle travelled by the 
rotor and ¿9 is any instantaneous rotor 
position during travel: 

Sin20 + Sin2(0 + 2/31r) 
+ Sin2(( + 4/37r) = 3/2 

We can see from this equation that no 
matter what the value of 0, the result is 
constant. If the Hall element detector is 
placed an appropriate distance from the 
rotor magnet a virtually perfect sine - 
wave output can be obtained. The result 
is that the cogging (stepped motor rota- 
tion) has been eliminated, while wow 
and flutter have been reduced to an ab- 
solute minimum. Figure 13 shows the 
construction of the main drive motor. 

To page 131 Pp 

Figure 13. Main drive motor construction. 
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For over twentyfiveL years the 
name Marantz has stood for the ultimate in audio 
engineering brilliance and fidelity. 

In keeping with this standard of technical 
excellence, the new Marantz Gold range of Cassette 
Decks with stunning designer element of brushed -gold 
finish now includes a recorder incorporating the 
latest in noise reduction processing. 

The Marantz SD3030 
Cassette Deck features the new 
Dolby C system to provide a I 

recordings with far less tape hiss 
than those made using standard 
Dolby B. 

Unlike some other noise reduction 
systems, Dolby C recordings can be played 
back on a deck equipped with standard Dolby only 
without audible distortion or pumping effects. 

Recording enthusiasts will be delighted by 
the other models in the new range. 

Marantz Gold decks offer a variety of advanced 
features such as LED peak level meters on the 
SD 1030, fine bias adjustment on the SD2030, and 
a motorized linear skating loading system on 
the SD5010. 

DOLBY NOR rr.E SELECT 

a ,. 
odr... 

Decks shown in stack (from top): SD1030, SD3510. SD2030, SD3030 and SD50I0. 

All decks shown with TDK Metal tapes. 

-, M 

- 

..n ita -c m 1..e1 
1 1 i 

El. 

1 

All feature Dolby B noise reduction, 
compatibility with metal tapes, soft touch controls and 
DC Servo motors to ensure constant tape speed and 
silent operation. 

So, set your standards high. And your recording 
standards higher. 

See your local stockist and listen to the future. 
Listen to Marantz. 

Dolby and Dolby Systems are trademarks of Dolby Laboratories, Inc. 

Copyright may exist on material you wish to record. Copying on such material requires the 

permission of the owner or owners. 

Distributed by MARANTZ (Australia) Pty. Ltd. 19 Chard Road, Biookvale NSW 2100 
Telephone (02) 939 1900 Telex AA24121 Melbourne (03) 544 2011, 
Brisbane (07) 44 6477, Adelaide (08) 223 2699, Perth (09) 276 3706. Townsville (077) 72 2011 
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IT NOT ONLY SOUNIJS FMIILIAIt 
IT SOUNDS FANTASTIC. 

If you were interested in hi-fi a few . 

years ago, you'll remember the name Fisher. 
Fisher made the first dynamic range 

expander back in 1939. 
The first transistorised preamplifier/ 

equalizer in 1956. Fisher also introduced the 

first stereophonic AM/FM receiver in 1959. 
But if you have not heard what we've 

been up to lately, we suggest you get along to 
a Fisher retailer. At your retailer you'll find 
some products that not only sound familiar. 
They sound fantastic. The first name in hi-fidelit> 
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From page 128 

Servo 
The TX -1000 drive motor is controlled 
by a PLL synthesiser servo system. Em- 
ploying a quartz crystal oscillator, VCO 

(voltage controlled oscillator) and phase 
comparator, this system maintains ro- 

tational speed accuracy as well as pro- 

viding full 'quartz lock' (i.e: motor drive 
still crystal controlled) even when the 
pitch control (0.1% increments) is 
activated (refer to Figures 14 and 15). 

Nominal Centre switch 
Pressing this switch causes the Centre 
Search Platter spindle to be aligned 
with the motor spindle for Operation as a 

conventional turntable system. The pos- 

ition feedback potentiometers connect- 
ed to the X and Y axis control arms are 
factory set to permit virtually perfect 
'nominal centring'. Once nominal cen- 

tre has been located, the Nominal 
Centre indicator will light. 

Sensor stylus replacement 
Although replacement of the sensor 
arm stylus (diamond, two gram track- 
ing pressure) should rarely be neces- 
sary, this function is provided in case 
replacement or cleaning do become 
necessary. Pressing the Sensor Stylus 
switch activates the sensor arm eleva- 
tion motor, which raises the sensor arm 
housing and swings the sensor arm half- 
way out across the platter. In this posi-' 
tion the stylus can easily be cleaned or 
replaced as necessary. Pressing the 
Sensor Stylus switch a second time 
causes the stylus arm and housing to 
return to its original position. 

Platter Release 
Pressing the Platter Release switch 
causes the X and Y axis control motors 
to rotate, decoupling the X and Y axis 
control arms from the Centre Search 
spindle. In this condition, the Centre 
Search Platter can be removed from the 
main platter. If, after replacing the 
Centre Search Platter on the the main 
platter, the Platter Release button is 

pressed a second time, the control arms 
are recoupled to the Centre Search Plat- 
ter and nominal centre is located ready 
for normal operation. 

Tonearm mounting 
The TX -1000 can be fitted with two 
tonearms - one long and one normal or 
two of normal effective length -to pro- 
vide maximum versatility for the 
advanced audiophile. 

A number of optional tonearm bases 
that accept many of the most popular 
high-performance tonearms will be 
made available. 
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Figure 14. PLL synthesiser circuit block diagram. 
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Figure 15. Main drive motor servo system block diagram. 

Power supply 
The TX -1000 power supply has been 
separated from the main turntable unit 
to maintain as high a signal-to-noise 
ratio as possible. All control operations 
including drive motor activation are 
carried out from the TX -1000 front 
panel, while the PS -1000 (power supply) 
panel features a power on/off switch, 
power -on LED and operation condition 
LEDs. 

The power supply unit has been care- 
fully shielded to minimise electromag- 
netic radiation. Nakamichi recommend 
that it be located as far as possible from 

the turntable unit for maximum 
performance. 

33 I/3.45 
Stanrstoo 

Centre Search Platter 
The TX -1000 Computing Turntable 
Centre Search Platter is formed of a 
special glass featuring high surface flat- 
ness and hardness that has been coated 
on both surfaces with a layer of metal. 
In addition to providing a completely 
flat surface, this metallised glass pro- 
vides an effective ground path to drain 
off record static charges, according to 
Nakamichi. 

The ultimate turntable? Only time 
and the acceptance of PCM digital 
disc systems will tell. 

For the present, though, it certainly 
seems way ahead of whatever is in 

second place! 
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QQj review 

Sanyo RD- 

I ._ 

microcassette deck 
Just as the compact cassette took over from the reel to 
reel tape recorder in the sixties, so it is predicted that the 
microcassette will achieve the same growth in the 
eighties. Louis Challis reviews Sanyo's first shot at the 
micro market, and at the same time discusses the 
advantages and disadvantages of the microcassette con- 
cept, in particular the present lack of software and the 
possible difficulties with the copyright laws of various 
countries. 

HISTORY seems to repeat itself in the 
hi -fl world as elsewhere; the names 
change but the situation is the same. It 
is approximately 20 years since the first 
compact cassettes were released for dic- 
tation. Nobody thought that they would 
ever challenge reel to reel recorders in 
the high fidelity field, but in those 20 
years they have all but replaced reel to 
reel tape recorders as the preferred re- 
cording format for the consumer field. 

Approximately ten years ago when 
the Japanese developed the microcas- 
sette, even fewer people thought that 
this new sub -miniature format would 

Louis Challis 
pose any threat to the compact cassette 
in the field of home entertainment. And 
yet history has repeated itself as the 
advantages of the miniature size of the 
micro in terms of its suitability for port- 
able, car and personal tape recorders 
become apparent. 

Obviously the very slow 2.4 cm/sec 
tape transport speed creates even larger 
hurdles than the compact cassette 
faced, but the compact cassette is now 
readily capable of achieving frequency 
responses of 20 Hz to 20 kHz and 
beyond. In the review of the two -speed 
Nakamichi 680 in 1979 we found that it 

was possible to use such a slow speed 
tape format (2.4 cm/sec) to achieve a 
very acceptable frequency response, 
although that concept, like the double 
speed alternative, was not commercially 
exploited for long on compact cassette 
recorders. 

Sanyo Japan are probably only one of 
many manufacturers who drew the cor- 
rect conclusion from the development of 
the 680 machine and were not slow to 
put the system development team into 
action. They have just released (at least 
for viewing or reviewing purposes) their 
model RD-XM1 Micro Miniature 

132 - March 1982 ETI 



Cassette Deck. Apart from its small size 
this unit contains all the normal opera- 
tional features found in a conventional 
cassette deck, supplemented by a couple 
which are not. 

The first of these obvious differences 
relates to the use of electronic logic - 
controlled touch recording buttons as 
well as LED VU meters, which work 
exceptionally well in such a small unit. 
The unit incorporates an optional 
remote control socket for which an ex- 
tension unit is also available, but is not 
displayed. 

In order to extend the high frequency 
dynamic range and simultaneously to 
reduce the low frequency distortion 
from which this unit would otherwise 
suffer at low frequencies, Sanyo have 
chosen to use the Dolby HX noise reduc- 
tion system. 

The deck drive incorporates two core - 
less motors to provide a more regular 
and nearly constant tape speed. The 
blurb claims that this results in the 
elimination of the 'cogging modulation' 
that less effective motors would pro- 
duce, as a result of the interaction of the 
pole pieces with the torque speed 
characteristic. 

The unit 
The front panel of the RD-XM1 cassette 
player is relatively neat, of brushed 
satin aluminium trim with black sten- 
cilled lettering. 

On the left hand side of the deck is a 
power switch, a very small three -digit 
counter and its tiny reset button, a 
timer standby switch (which allows an 
external timer to either operate in the 
play mode or to record) and a stereo 
headphone jack immediately below. On 
the left centre of the deck is a micro - 
cassette well which pops open and tips 
forward to ease the entry or removal of 
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the microcassette. Below this are seven 
miniature pushbuttons. The record but- 
ton needs the simultaneous operation of 
the play button to activate recording, 
whilst the mute button facilitates the 
the provision of blank sections of tape 
should this be required for special 
functions. 

At the top right hand side of the deck 
is a peak level VU meter. This neatly 
utilises LEDs for the display, with 
green diodes for -30 VU to -1 VU and 
red diodes covering the range from 0 VU 
to +6 VU. On the left hand side of this 
escutcheon are four illuminated bezels 
to indicate the activation of record, play, 
pause and mute modes. The pause and 
mute lights flash on and off cyclically, to 
draw your attention to them so you 
won't forget to deactivate them. In the 
panel immediately below a series of 
switches is provided. These are for eject- 
ing the cassette, for selecting the Dolby 
HX noise reduction (supplemented by a 
green LED), a tape selection button for 
normal or metal tape, each with its own 
individual LED, an input selector for 
mike or line, and a dual concentric input 
level control for each channel. (The 
manufacturer's selection of Dolby HX 
instead of Dolby B or Dolby C is in- 
triguing, in that this automatically 
means that unless the software pro- 
duced by the recording companies is 
compatible there is likely to be a small 
problem in terms of the quality of 
signal.) 

Because of lack of space on the front 
panel the microphone sockets have been 
relegated to the rear panel together 
with the input/output coaxial sockets. 

The unit is provided with a voltage 
selector for 120-220 volts and the chas- 
sis is fabricated from unusually strong 
steel for such a small unit. The inside of 
the cabinet is jam-packed with elec- 
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tronics, using two large printed circuit 
boards, one stacked on the top of the 
other on the right hand side of the unit. 
The left hand side of the unit contains 
the very small but solidly built cassette 
drive mechanism, together with its own 
separate electronic governor printed 
circuit board. 

Near the rear of the unit is a large and 
fully screened mains transformer, and 
there is little or no space for very much 
else even if they had wanted to incorpo- 
rate it. The unit is well made but would 
present a number of interesting pro- 
blems for a serviceperson because of the 
lack of space and the large amount of 
wiring between the circuit boards. 

The cassette deck drive mechanism 
features a number of unusual features, 
including a micro miniature servo speed 
control motor. The motor speed regu- 
lator board contains approximately 14 
transistors and one large integrated 
circuit. 

The belt drives between the capstan 
drive and servo motor are unquestion- 
ably the tiniest I have yet seen, and 
because of the small size of the drive it 
has features reminiscent of a watch- 
maker's art as much as that of an 
electronic design. 

On the bench 
The performance of the unit was better 
than I would have expected with the 
single 'metal' microcassette provided. 
The frequency response extends from 40 
Hz to 8.5 kHz without Dolby and 42 Hz 
to 7.5 kHz with Dolby at zero VU. At 
-20 VU the frequency response extends 
from 40 Hz to 11.5 kHz without Dolby 
and 52 Hz to 10 kHz with Dolby. Overall 
this is a fairly commendable frequency 
response, but only approaches that 
achieved by the Nakamichi 680 cas- 
sette deck I reviewed two years ago. 
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The channel separation is only mod- 
est, achieving less than 48 dB separa- 
tion at mid -band frequencies and 30 dB 
separation in the 6 to 12 kHz region. The 
signal to noise performance is, however, 
substantially better than I would have 
expected in such a small unit, being 59.5 
dB(A) relative to the +6 dB signal and 
53.5 dB(A) relative to the zero dB level. 

The third octave spectra noise levels 
in the mid frequency region are 70 dB 
down and the Dolby HX system provides 
a performance roughly comparable with 
Dolby B, but in no way comparable with 
that of Dolby C. 

The measured distortion performance 
is fair, being only 1.6% at 100 Hz at zero 
VU and typically less than 1% at higher 
frequencies. At -6 VU this performance 
is substantially improved, being 0.66% 
at 100 Hz, 0.3% at 1 kHz and 0.53% at 
6.3 kHz. The erasure ratio was particu- 
larly good, with the residual signal 
being better than 80 dB on metal tape. 

After hearing the manufacturer's 
claims for special coreless motors I was 
intrigued to see what the speed stability 
would be like. The wow and flutter 
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figures were not outstanding at 0.5% 
peak to peak and a 0.3% unweighted 
RMS at the standard test frequency. Be- 
cause the performance of this unit was 
not as good as the typical compact cas- 
sette decks with which we are familiar, I 
carried out an additional test in the 
form of a graphical measurement of the 
frequency deviation on a 1250 Hz sig- 
nal. This shows that the cyclical reduc- 
tions in speed are as much as 9 Hz and 
upward variations typically as much as 
3 Hz; on one occasion there was a 6 Hz 
variation. For reference purposes we 
carried out a similar test on an Aiwa 
AD6900 deck that we use for laboratory 
test and found that the speed variation 
under similar measuring conditions is 
less than 0.5 Hz. 

To the listener 
The subjective evaluation of the unit 
was much briefer than normal, because 
the Sanyo people only had one small 
demonstration cassette to supply with 
the unit. This had only two numbers 
recorded on it, both of which were inex- 
plicably recorded at the maximum +6 

VU recording level. This was obviously 
not a good recording and the content 
was all modern rock music rather than 
some more varied programme material 
that I would have preferred. However, I 
recorded some music on the other side of 
this cassette prior to erasing it for the 
objective testing. These recordings 
revealed that the quality of sound pro- 
duced is reasonably good when over - 
modulation is avoided. Thé recording 
quality is not in the same class as the 
best compact cassette decks currently 
available and falls short of the medium 
performance of the main bulk of 
machines produced since 1978. 

In summary 
For people looking for the convenience 
of a microcassette recorder, this machine 
may prove to be an acceptable com- 
promise, if only to halve the size of a 
portable player. The microcassette tape 
recording medium has two major disad- 
vantages. The first and currently more 
important one is the total lack of suit- 
able software at present. This is the 
obvious reason for Sanyo not releasing 
the unit on the Australian market right 
now. The second disadvantage relates to 
the lack of suitable portable stereo play- 
back units to justify the expense of a 
microcassette recorder. For those of you 
who regard the first limitation as no 
limitation, you should remember that 
Sanyo, like all other reputable manu- 
facturers, are not out to push a product 
which must automatically necessitate 
an infringement of the copyright laws in 
Australia (or anywhere else). It is my 
belief that because of the pending court 
actions in America (and possibly some 
in Australia), no sensible and respon- 
sible manufacturer or importer would 
dare put himself in such a position. 

Sanyo have created an interesting 
and novel machine with the RDXM1 
Micro Cassette Recorder. When the soft- 
ware is available, I have no doubt that 
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this unit will be marketed to meet the 
demand. Until that time you must 
simply wait patiently for what will 
initially prove to be an expensive toy for 
the person who has a separate micro - 
cassette player in his or her car, pocket 
or handbag. 

SANYO MODEL RD-XM1 MICRO 
CASSETTE TAPE DECK 

Dimensions: 220 mm wide x 17 mm 
high x 240 mm deep 
4 kg 
Not announced 
In Osaka, Japan, by 
Sanyo 

Weight: 
Price: 
Manufactured: 

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 without the express 
written agreement of the Managing Editor. 

MEASURED PERFORMANCE OF SANYO MICROCASSETTE DECK RDXMI S.N.11100972 

RECORD TO REPLAY FREQUENCY RESPONSE AT -20 Vie SPEED ACCURACY: 

0.05% PP 

0.3% RMS 

0.12% RMS 

+6 VU 

- 

51 dB(A) 

59.5 d8(A) 

> 80 dB 

Tape Dolby Lower - 3dB Max. Point and Upper - 3dB 

Point Frequency Point 

Sanyo Out 40Hz +IdB 5kHz 11.5Hz 
Metal 
MC -15 

Sanyo In 50Hz +3dB 5.5kHz 10 kHz 
Metal 
MC -15 

HARMONIC DISTORTION: Tape: Sanyo Metal MC -15 

WOW AND FLUTTER: 

WOW: Average 

FLUTTER: Unweighted 

Weighted 

MAXIMUM INPUT LEVEL: 

100Hz 1kHz 6.3kHz (for 3% third harmonic distortion at 1kHz) 

Tape: Sanyo Metal MC -15 OVI.s 2nd -40.4 -44.9 -42.6 dB 

3rd -38.2 -45.8 -62.1 dB 

4th -59.6 -60.6 -63.8 dB 

5th -62.6 - - 

T.H.D. 1.6 . 0.8 0.75% 

-6Vlk 2nd -45.1 -54.9 -45.9 dB 

3rd -49.0 -54.6 -58.1 dB 

4th -61.5 -59.1 -61.5 dB 

5th - - - 

T.H.D 0.66 0.3 0.53% 

DYNAMIC RANGE 

Tape: Sanyo Metal MC -15 

Dolby Out 47 dB(Lin) 

Dolby In 53 dB(Lin) 

ERASURE RATIO: 

(for IkHz signal recorded at OVU) 

Tape: Sanyo Metal MC -15 

AVAILABLE IN AUSTRALIA FOR THE FIRST TIME. 

One of the worlds most advanced Video Games systems (Signetics UVI. (MODEL MPT03. The main console houses 2 games controllers that 

feature 14 Button Key pads and Jaystick controls, for the first time this allows competition to program or "customize" games offering nearly 

infinite possibilities. Instant N connection via standard coaxial cable to N aerial input socket 

HOME ENTERTAINMENT CENTRE 
COMPUTER VIDEO GAME SYSTEM MPT03 

The MPT03 Cartridge library offers a wide range of exciting games. 
The high resolution graphics offer stunning visual on screen effects. 

Games Cartridges: MG301 Soccer, 302 Capture, 303 Basketball, 304 Space 
Mission, 305 Baseball, 306 Alien Inváder, 307 Math Logic, 308 Football, 309 
Chess, 310 Bowling, 311 Breakaway, 312 Sea Battle, 313 Missile War. ilk 

All Cartridges $38.92. 

441 
i 

-MR< 

MPT03 SYSTEM 
Including Power Supply 

$215.33 
RADIO PARTS GROUPI 

IRPG 

I 
I 

MELBOURNE AUSTRALIA 
582 Spencer St., West Melb. 3003 
(03) 329 7888 
1103 Dandenong Rd., E. Malvern 
(03) 211 8122 

Please send me 01y 0 
MPT03 @ $215.33 ea $ Total 
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handbook 

MiYM 

CP/M 
finally 

explained! 
Rodnay Mks Nry 

Anyone interested in computers will have 
heard the expression CP/M, but many may 
still be unclear as to what it is and what it 
does. Rodney Zaks' book The CP/M Hand- 
book with MP/M will answer any questions 
you may have about using a computer 
equipped with CP/M. 

CP/M stands for Control Program for 
Microprocessors, and is the Industry 
standard in operating systems for small 
computers. It is available on nearly all ' 

computers using the 8080, 8085 or Z80 
microprocessors, as well as some using 
the 6502 microprocessor. 

The CP/M Handbook is a simple, clear and 
practical introduction to the use of CP/M-equipped 
computers, and a reference text. For beginners 
this book offers step-by-step instructions for using 
CP/M without fear - turning the system on, in- 
serting a diskette, correct user discipline, remedial 
action for a problem situation - and everything is 
explained in a clear, concise and easy -to -read 
format. 

For experienced programmers the book 
includes a comprehensive description of all CP/M 
facilities and resources, plus a complete discus- 
sion of all versions of CP/M, up to and including 
2.2, MP/M and CDOS. Fifteen appendices fea- 
ture complete summaries of all commands and 
facilities. 
Contents include: 

An introduction to CP/M 
CP/M and MP/M facilities 
Handling tiles with PIP 
Using the editor 
Inside CP/M and MP/M 
Reference guide to CP/M and MP/M com- 
mands and programs 
Practical hints 
The future 

The CP/M Handbook with MP/M is avail- 
able from ETI Book Sales, 4th Floor, 15 
Boundary St, Rushcutters Bay NSW 2011 
for $16.95 plus 52 postage and packing. 

Please send me ... copies of The CP/M Hand- 
book with MP/M at 516.95 + 52 p&p per copy 
Total 

Name 

Address 

Postcode 

Signature 
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he beginning of a record 
playing chain is the record. If 
the turntable does not extract 
the musical from 

the record, it ís lost for ever. No amount of 
money spent further along the chain. on 
speakers for example, will recreate a 
signal which is lost at the beginning. In tact. 
you may only amplify original deficiencies 
by reproducing them more faithfully. ' 

The Linn Sondek LP12 
transcription turntable is designed and 
manufactured to extract as much information 
as possible from the modern long playing. 
record. It is, quite simply, the link missing in 
so many play -back systems between your 
ear and the recorded performance. 

11 you can appreciate the 
differences between listening to a record on 
a good system and hearing something that 
approaches live music, then the logical 
place to start is with the Linn Sondek LP12 

A product of integrity which - 

offers proven value and performance 

T 

LINN 
SONDEK 

STOIMACK 

Aiming for Perfection 
Romney Road St Ives NSW 

PO Box 139 Si Ives 2075 Auslraha 
Telephone (02) 4408441 

136 - March 1982 ETI 



"Loud or eager approval or shouting ... 1585" 

'The Oxford English Dictionary' 

Eager approval - yes. How loud at the time is an element difficult to 
assess. But what counts is that which appeared in print. 

READ EXTRACTS FROM REVIEWS ACROSS THE WORLD ON 
THE AUDIO TECHNICA AT32 MOVING COIL CARTRIDGE. 

AUDIO 
TECHNICA 
AT32 
Cartridge 
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However, if you have a supply problem you can order by mail. Simply enclose your cheque or money 

order and details of requirements to PO Box 328, Artarmon NSW 2064. We will then arrange for the 
dealer nearest your address to forward your purchase at once by registered mail. 

THE MAURICE CHAPMAN GROUP PTY. LIMITED 
44 Dickson Ave, Artarmon, NSW 2064. Phone(02)438-3111.150 Burwood Rd. Hawthorn, Vic 3122. Phone (03)818-4730 

Perth (09) 381 6044 Brisbane (07) 341 1166 Adelaide (08) 272 8011 

5 ª AN EXCELLENT TRACKED 
INDEED! RACKEA 
EVEN THE NOTORIOUS 
TELARC RECORDING OF TCHAIKOVSKY'S 

1812 WAS HANDLED WITH EASE." 
JAMES MICHAEL 

HUGHES 
HI Fl ANSWERS 

"... AUDIO TECHNICA'S 
AT32 MOVING COIL CAR- 
TRIDGE ... SUPERB ON THE °-. TEST BENCH ... BUT TO THE 
EARS ... TRULY AN EXPERI- 
ENCE OF TOTAL ENJOY- 
MENT ..." 

yam^ - M. A. PERERA 
ALTO FIDELIDAD 
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THE AUDIO TECHNICA AT32. 
THE ONE ACCLAIMED WORLD 
WIDE BY THE REVIEWERS. 

available at all quality hi-fi dealers 
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KEF 105 speakers 
close to perfection 
After testing the KEF 105 Series Il loudspeakers Louis 
Challis rated them as "almost indistinguishable ... from 
our reference monitors" and as displaying characteristics 
"bordering on the superlative". Read on for more... 

THE MAGIC of the digital computer 
has laid its hands on so many different 
areas of technology that we tend to be a 
little blase about the results and poten- 
tial of its power. We see the results but 
often forget that the computer is like the 
character Lenny in the Steinbeck play 
'Of Mice and Men' - powerful, but 
simple. It is really the innovators and 
scientists who are the clever ones, for 
they have seen the power and potential 
and have harnessed them to solve the 
previously insoluble problems of tech- 
nology. 

Laurie Fincham is one such innovator 
who, as the technical director of KEF in 
the early 70s, set up a laboratory in 
Maidstone UK to unravel the mysteries 
of the loudspeaker. What makes him 
special is that he saw his thoughts pass 
from a twinkle in his eye to be trans- 
formed into a powerful tool that others 
quickly acknowledged as the first true 
breakthrough in speaker design. He 
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presented numerous papers on his 
developments and even saw an IEC 
Committee propose the technique as the 
basis of a new international standard. 
He resisted this with the simple advice 
that it was still 'too early' in the 
sequence of development. 

Since that time KEF has carried on 
with the basic research, so that by the 
time the present KEF series of loud- 
speakers had arrived we knew that they 
were clearly a second generation of ad- 
vanced loudspeakers. 

The speakers - 

The KEF 105s are, by current standards, 
almost conventional in appearance, as 
they feature truncated pyramidal en- 
closures for mid -range and tweeter, 
stepped back over the top of the bass 
driver enclosure. 

For those who like this appearance 
the unit can become the talking point of 
the living room. If you are otherwise 
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inclined, they have designed an optional 
cover with black transparent cloth to 
hide the drive units and create an 
appearance more in keeping with that 
expected of a speaker. Each speaker has 
four castors to ease the problem of posi- 
tioning the units, and this is one feature 
that all manufacturers should consider 
emulating. 

The drive units in this system are 
unusual, as all the diaphragms are 
moulded from plastics selected for their 
high damping, stiffness and trans- 
mission loss. KEF claim that the aging, 
temperature, humidity resistance and 
stability of these diaphragms are 
superior to paper diaphragms and that 
they have exhaustive measurements to 
prove the point. 

The bass driver is a 300 mm diameter 
unit with the ability to handle the out- 
put of 200 watt amplifiers. The edge is 
flexibly supported and the enclosure 
uses air damping to produce a 28 Hz 

Louis A Challis -,- 
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lower cutoff frequency. The mid -range 
sits on top of the bass enclosure in its 
own little moulded enclosure within the 
tweeter enclosure, forming part of the 
moulding. These small enclosures are 
designed to pivot on top of the main 
enclosure to facilitate optimum 
azimuth and axis adjustment. To assist 
this aim, each unit incorporates a reces- 
sed LED, each of which should be visible 
when the midrange and tweeter units 
are correctly aligned for the specified 
40° horizontal angle and 10° vertical 
angle of the best listening area. 

At the rear of each speaker behind the 
tweeter is a knob calibrated in terms of 
the peak power rating of the amplifier 
being used. When the voltage corres- 
ponding to that power rating is produced 
the LED lights up to indicate the onset 
of amplifier clipping. Very handy. 

The protection for the mid -range 
driver and tweeter takes the form of 
thermally matched fuses, which should 
only blow under fault conditions and not 
as a result of nominal program tran- 
sients. Unlike other manufacturers 
KEF clearly state the maximum con- 
tinuous sinewave rating for each of the 
three drivers, as well as the maximum 
peak output on normal program 
content. This is stated as being 107 dB 
sound pressure level (presumably atone 
metre) under typical listening condi- 
tions. Obviously, when the switch is set 
at the 200 watt position the LED 
doubles as a peak level overload warn- 
ing light; my measurements confirmed 
this during the reviewing. 

The other major features of the 
system are cabinets designed with very 
effective damping and decay resonance 
control, supplemented by crossover 
networks using a fourth order Linkwitz- 
Riley dividing network. This network 
design achieves a breakthrough by pro- 
viding terminal voltages to each driver 

unit which are in phase in the crossover 
regions. This ensures that the radiation 
pattern in the vertical plane does not 
change abruptly at the crossover 
frequencies and thus achieves a very 
smooth phase response. 

KEF's development of the cumulative 
decay response analysis technique (see 
January 1981 issue of ETI for a more 
complete description) has led the world 
in the development of a three- 
dimensional presentation of the tran- 
sient evaluation of response spectra re - 
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lating amplitude, frequency and time 
for the loudspeaker. It ís clear that the 
KEF Series 105s are a direct outcome of 

approximately ten years of development 
based on this procedure. It should con- 
sequently be as interesting for you as it 
has been for us to compare one of the 
most advanced loudspeakers available 
with our measured and subjective 
evaluations. 

Trials 
The first test I performed was to mea- 
sure the frequency response of the 
speaker in the anechoic room at 2 m on 
axis. I was not surprised to find one of 
the flattest frequency responses I have 
seen to date, with a ripple of less than 
+/- 3 dB from 30 Hz through to beyond 
20 kHz, and with an overall smoothness 
that must delight the manufacturer and 
the intending purchaser. 

The response even at 30° off -axis 
(which is, it should be noted, beyond the 
specified listening window recom- 
mended by the manufacturer) still ex- 
tends from 30 Hz to 12 kHz. The droop at 
15 kHz is a modest 5 dB and the overall 
response is still within 8 dB to beyond 
20 kHz. 

The impedance curve is one of the 
strangest we have seen from any 
speaker to date, and this comes in part 
as a result of the utilisation of the 
Linkwitz-Riley filter configuration 
chosen for the crossover network. The 
impedance is maximum at 40 Hz, with a 
value of approximately 42 ohms; it then 
peaks again at 2.5 kHz, where it is 
approximately 31 ohms. The impedance 
does not drop below 9 ohms and gener- 
ally lies between 9 and 16 ohms. The 
impedance -matching characteristics 
obviously are more than adequate for an 
amplifier rated to handle a nominal 8 
ohm or even 4 ohm loading, and apart 
from the unusually large number of 
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'The quality remains 
after the price is forgotten: 

Henry Royce, founder of Rolls-Royce, 1906. 

New 
díscwasli r 
DISCKIT 
Combines the 
Zerostat Anti- 
static pistol, 
Discwasher D-4 
Record Cleaning 
System and Disc - 
washer SC -2 stylus cleaner 
in a handsome walnut storage 
tray with smoked perspex dust cover 
at a significant cost saving over the 
individual components. $69. Save 22% 
Discorganiser, the walnut tray and 
the perspex lid are available 
separately for Just $25. 

New 
discwasher® 
D4 RECORD 
CLEANING SYSTEM 
New formula D-4 fluid 
removes dust, dirt, even 
fingermarks, whilst protect- 
ing the vinyl record surface. 
Walnut mounted D-4 fabric 
pad has extra soft directional 
fibres to absorb fluid and 
contamination, leaving 
record surface entirely free 
of contamination or residue 
of any kind. DC -1 pad cleaner 
keeps the fabric in good 
condition for maximum 
efficiency. $24.95. 

Available now from 
hi-fi and record stores. 

-/EROSTAT 
and 

discwasher® 
Sole Australian 

Distributors 

°n6.5 
1:411/44}atK 

p . 

The new re d Zerostat 
Pistol is the latest version 
of a leader in it's field. 
The simplest way to 
remove static and it's 
associated symptons. 
Needs no refills, batteries 
or power supply and neut- 
ralises static charges in 
seconds. Lasts for at least 
50,000 operations. $24.95. 

1 
.. 

New 
discwasher® 
SC -2 STYLUS CLEANER 
SC -2 Stylus Cleaner fluid is formulated 
to disperse not only harmful grit, but also 
the very vinyl additives which D-4 fluid 
protects and which can clog stylii. 
SC -2 brush, with bristles of a calculated 
density and texture, removes dirt without 
damage to delicate stylus cantilevers. 
Reverse of brush is a magnifying mirror 
for easy stylus inspection. $13.95. 

arena642 Albany Highway, Victoria Park, W.A. 6100. DISTRIBUTORS Ph: (09) 361 5422 Telex: 93299 



fact: 
five new Shure Cartridges 
feature the technological 
breakthroughs of the V15 Type IV 

Plus 
Unprecedented 
stylus protection ERA 

iv 

.- - 

aloft 

the M97 Era IV Series 
phono cartridges 
Shure has written a new chapter in the history of 
affordable hi-fi by making the space-age 
technological breakthroughs of the incomparable 
V15 Type IV available in a complete line of high- 
performance, moderately -priced cartridges: the 
M97 Era IV Series Phono Cartridges, available with 
five different interchangeable stylus configurations 
to fit every system and every budget. 

The critically acclaimed V15 Type IV is the 
cartridge that astonished audiophiles with such 
vanguard features as the Dynamic Stabilizer - 
which simultaneously overcomes record -warp 
caused problems, provides electrostatic 
neutralization of the record surface, and effectively 
removes dust and lint from the record - and, the 
unique telescoped stylus assembly which results in 
lower effective stylus mass and dramatically 
improves trackability. 

Each of these features ... and more ... has 
been incorporated in the five cartridges in the M97 
Series - there is even an M97 cartridge that 
offers the low distortion Hyperelliptical stylus! 

) 

5 

What's more, every M97 cartridge features a 

unique lateral deflection assembly, called the SIDE - 
GUARD, which responds to side thrusts on the 
stylus by withdrawing the entire stylus shank and 
tip safely into the stylus housing before it can 
bend. 

For Technical service and advice, contact the 
Audio Engineers representative at the office in your 
State. 

® F-1L)FREE 
For send this coupon to: 

AUDIO ENGINEERS 342 Kent Street 
SYDNEY, N.S.W. 2000 Tel: 29-6731 

Please send me your 'free' brochure on Shure 
Cartridges. (PLEASE PRINT NAME AND ADDRESS) 

NAME: 

ADDRESS: 

Postcode. ET481 

AUDIO ENGINEERS PTY. LTD. NOMIS ELECTRONICS PIL AUDIO ENGINEERS (Old) AUDIO ENGINEERS (Vic.) ATHOL M. HILL PIL 

342 Kent Street 689 South Road 51A Castlemaine Street 2A Hill Street 33 Wittenoom Street 

SYDNEY, N.S.W. 2000 BLACK FOREST, S.A. 5035 MILTON, Old. 4084 THORNBURY, Vic. 3071 EAST PERTH, W.A. 6000 
AE I61 



u;;IJ 11J review 
ripples and peaks the impedance curve 
would present even a wayward ampli- 
fier with few problems. 

When one compares the responses 
measured at 5 cm from the woofer, mid- 
range and tweeter with the impedance 
curve, one starts to understand more 
clearly the nature of the peaks and 
ripples within the impedance curve. 
These are obviously created as a combi- 
nation of factors related to the woofer 
main enclosure resonance, the crossover 
of the woofer and mid -range at approxi- 
mately 350 Hz and the crossover be- 
tween the mid -range and tweeter in the 
2.5 to 3 kHz region. 

The phase response is particularly 
smooth, and although it is lagging up to 
approximately 3 kHz, over the range 5 
kHz to 20 kHz it is an almost constant or 
linear phase response, which augurs 
well for the overall characteristics of the 
system. 

At the region of the crossover fre- 
quencies the phase response is particu- 
larly smooth, and the crossover network 
obviously performs extremely well. 

The sensitivity of the speaker is only 
moderate, in that it requires 1 watt of 
energy to produce 86 dB sound pressure 
level at 1 m on axis in the anechoic 

room. The distortion characteristics are 
excellent at 100 Hz, moderately high at 
1 kHz (nominally 2%) and particularly 
low at the high frequency region. The 
decay response spectra recorded at 1 m 
on axis exhibit an extremely smooth re- 
sponse. The ripples that were evident 
are only apparent at very low levels, 
with significant ripples at 40 Hz and a 
ripple in the frequency region just below 
the crossover frequency of the mid- 
range and tweeter unit. 

To listen to 
The objective testing of the KEF 105 
Series II exhibited first-class perform- 
ance in all the major areas, and apart 
from a slightly higher distortion than 
we would expect in the mid -range 
region, it displayed characteristics that. 
could be described as bordering on the 
superlative. The subjective testing of 
these speakers involved some three 
months of evaluation, with comparison 
tests being performed against a wide 
range of other speakers, and in tests 
powered by a large number of differing 
amplifiers. 

The direct comparison tests were also 
carried out against our normal refer- 
ence speakers with a wide range of pro - 
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gram content which included classical, 
rock, percussion, choral works, organ 
music and speech. In each area the 105s 
performed exceptionally well and the 
results were almost indistinguishable 
in performance from our reference 
monitors. The manufacturer's claims in 
terms of power handling capacity, lack 
of resonance or distinct audible coloura- 
tion were confirmed in our testing. The 
low frequency response and lack of fre- 
quency doubling under high drive con- 
ditions were equally evident. I soon 
found that I was able to use them in 
parallel with our existing monitor 
speakers for direct monitoring of the 
most sensitive and important coloura- 
tion produced by amplifiers, cassette 
players, record players and even 
microphones. 

Summary 
KEF's development of the cumulative 
decay response spectra and their utilis- 
ation of their coníputer analysis to 
assist in the design, construction and 
matching of the components used in 
their speakers has unquestionably been 
one of the most significant electro - 
acoustic developments of the 70s. The 
proven performance of the 105 Series II 

as MEASURED PERFORMANCE OF KEF 105 SERIES I I 

TYPE SPI118 SERIAL NO. 27758 

FREQUENCY RESPONSE: 

CROSSOVER FREQUE NCIESt 

SENSITIVITY: 

(for 90dB average at 2m) 

HARMONIC DISTORTION: 
(for 90dB) at 2m) 

30Hz - >20kHz 

350Hz - 3kHz 

14.5 VRMS = 26 Watts 

(nominal into 8 ) 

100Hz IkHz 6.3kHz 

2nd -41.6 -37.2 -55.6dB 

3rd -57.6 -37.1 -46.3dB 

4th -62.8 -55.8 

5th -60.9 -56.6 - 

Z.H.D. 0.85% 1.99% 0.5% 

INPUT IMPEDANCE: 

100Hz 10.0 St 

!kHz 10.4 

6.3kHz 12.0 R 

Minimum at 100kHz 9.3 R 
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Tone -burst response of KEF 105 Series II type SP118, serial no. 2775B (for 90 dB steady state SPL at 2 m on axis). Upper trace is electrical input; lower trace is 

loudspeaker output. 

QL 

100 Hz (20 ms/div.) 

speakers has justified that development. 
The KEF 105 Series II are particu- 

larly fine speakers. They may not be 
cheap but they provide an exceptionally 
good `state of the art' performance 
which I feel sure will not be readily 
improved upon in the immediáte future.. 

1 kHz (2 ms/div.) 

KEF 105 LOUDSPEAKER SERIES II 

Dimensions: 
Weight 
Price: 
Manufactured: 
Distributor: 

965x415x455mm 
36 kg 
$3850 rrp. 
In UK by KEF Electronics 
Audioson, 
P.O. Box 361, 
Brookvale NSW 2100. 

6.3 kHz (0.5 ms/div.) 

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 without the express 

written agreement of the Managing Editor. 

THE 30 CM CONVERTIBLE: 
MONITOR AND T.V. SET 

$139.50 , o 

If you need a monitor for your computer, consider this dual 
purpose.set. A fully-fledged B/W TV set with RCA input for your 
computer. Alternatively, you could use the set in conjunction with 
a video camera as a closed circuit TV system. A simple switch 
allows easy change -over from TV to monitor. Available only 
from: 

PHILIPS 
LOUDSPEAKERS 
See us at Northpoint Hi -Fi for the 
new range of Philips loudspeak- 
ers and crossover networks. We 
have the ETI 4000 series speak- 
ers on display as well as other 
Philips kits. You can buy sets 
with or without boxes, any way 
you like. Come in for an audition, 
or write for further information. 

northpoint hifi 100 Miller St, North Sydney. 
Ph 922-7780. 
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SUPERCOMPUTER 

irk 

DEBTORS, CREDITORS, GL, STOCK CONTROL, ETC. 

THE MOST POWERFUL S100, CP/M 
BASED COMPUTER IN THE WORLD! 

. HOW CAN AN AUSTRALIAN MANUFACTURER 
TRULY MAKE SUCH A CLAIM? 
IT'S TRUE! - ASK US WHY- 
"SINGLE USER" 
"MULTI USER" 
"NETWORKING" 

THIS COMPUTER USES OUR UN -SERIAL TERMINAL COMBINED WITH 
SUPERAEDTO PROVIDE A DUAL OPERATING SYSTEM 
WITH CP/M ENHANCEMENTS THAT MUST BE SEEN TO BE BELIEVED! - 
ASK US FOR A DEMO - 

AVAILABLE IN MANY DIFFERENT STYLES, DESK MOUNT, DESK TOP, 
MOBILE, RACK. 
THEY ALL LOOK DIFFERENT BUT THEY'RE ALL:- 

SUPERCOMPUTERS 
AED IS NOW MARKETING SUPERCOMPUTOR TECHNOLOGY IN THE U.S.A. 

OPEN MON-SAT, 9 am -6 pm 

AED's SUPERCOMPUTER 
* AUTOMATIC MEMORY TESTING 

* PASSWORD KEYBOARD LOCK 
* KEYBOARD INTELLIGENCE 
* PROGRAM DRIVEN CP/M CONSOLE COMMANDS 
* UN -CORRUPTED CP/M 2.2 

* SUPERFAST MEMORY MAPPED DISPLAY 

* RELIABLE STATIC RAM 
* 4 Mhz Z80 OR 8085 & 8088 CPU's 
* IEEE 696 S100 CONSTRUCTION 

The most powerful S100 Turnkey Computer in the world! 

CONTACT US TODAY FOR MORE INFORMATION OR 
A DEMONSTRATION OR CONSULTATION BY 
APPOINTMENT. 

Are k i. 
", I 

AED FOR 

- COMPLETE COMPUTERS, S100 & SORCERER - DISK SYSTEMS - PRINTERS & PLOTTERS - MEMORY & ALL OTHER S100 CARDS - KEYBOARDS, VIDEO MONITORS, CASES, POWER 
SUPPLIES & PARTS - PROTOTYPING CARDS - COMPLETE RANGE OF CP/M BASED SOFTWARE 

AUSTRALIAS LARGEST SPECIALIST IN S100 PRODUCTS 

BUILDING YOUR OWN SYSTEM? THEN YOU MUST SEE OUR MAGNIFICENT NEW S100 
CASE, DESIGNED SPECIFICALLY TO BE MORE RIGID, ATTRACTIVE AND VERSATILE 
THAN ANY OF THE U.S.A. OR LOCAL ALTERNATIVES. ALSO SEE OUR ATTRACTIVE 
RANGE OF VIDEO AND KEYBOARD HOUSINGS AS ADVERTISED IN JANUARY E.T. I. 

WE WELCOME DEALER AND OEM INQUIRIES 

SEND A4 (YES LARGE) ENVELOPE WITH 500 STAMPS AND WE WILL SEND YOU A 
1982 AED CATALOGUE. 

AUSTRALIAS LARGEST S100 SPECIALIST 

461111011m. 

ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 

MICROCOMPUTER PRODUCTS 
130 MILITARY RD., GUILDFORD NSW 2161 
TELEPHONE (02) 681-4966 TELEX AA70664 
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STRANGE how 'digital' electronics has 
begun to pervade every field of human 
endeavour, activity, etc. A reader, Tony 
Southwell of Ringwood in Victoria, pas- 
sed on this 'press release' so that other 
Dregs readers might enjoy it. 

"Many different devices employing 
digital circuitry have been developed in 
recent years, but not in the field of 
personal grooming and hygiene. To fill 
this gap, Wonga International Inc. has 
commenced R & D work on the Digital 
Earwax Remover. 

"The circuitry for this device is of 
course secret at this stage. For the 
moment it can be said that the device, 
code -named 'The Finger', couples 
digital technology with simple, well - 
established hygiene practice"! 

At this stage, the Dregs hacks will 
leave it to readers to imagine how it 
works. 

Post Festive Comp. 
Either readers were suffering from 
'post festive clouded brain syndrome' 
or our January Dregs competition was 
too esoteric. Not a single entrant 
guessed the answer! 

We asked what Teledyne Acoustic 
Research boss Bob Berkovitz was say- 
ing in a voice print -a picture of which 
was given on page 130 of the January 
issue. Hmmm. Perhaps our clue wasn't, 
plain enough. As the contest was post 
festive, Bob Berkovitz must have made 
his utterance pre -festive. Thus it was 
likely to be a festive greeting or some - 
such. In fact, he said "Noel". We caught' 
everyone on that. 

By far the greatest number of en- 
trants thought he said 'Teledyne'. Next 
came 'clue' followed closely by 'hello'. 
Then there were a whole mixed bag of 
guesses ranging from 'try' to 'ante- 
interdeliteratureiouslywised'! In lieu of 
anyone guessing what Bob Berkovitz 
really said, we just have to award a copy 
of Circuits 3 to J. Berry of Bardon QLD 
for that last ingenious effort! 

"... all the little birdies 
go tweet, tweet, tweet ..." 

I 
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One-shot weaponry 
We learned only recently that the Law- 
rence Livermore Laboratory in Cali- 
fornia in the USA secretly tested an 
X-ray laser device early last year. In the 
field of weapons supremacy, this one 
would be the 'ace in the hole'. Natur- 
ally, neither the Livermore Laboratory 
nor the US Defence Department is say- 
ing much about it, but professional 
journals have carried reports from 
scientists supposedly in a position to 
know suggesting that the report (or 
rumour) about this development is 
likely to be true. 

Scary stuff. Laser weapons seem 
frightening enough - to those in the 
know, they probably represent more of 
a threat than nuclear weapons (cur- 

rentlyreceiving all the limelight). Fortu- 
nately, Murphy (bless his Irish heart) 
seems to have become entangled 
along the line somewhere for it seems 
an X-ray laser could not really provide 
the basis of a practical weapon. Now, 
as you know (if not, see ETI July 1980, 
pages 18-23) a laser requires an exter- 
nal energy source to 'pump' electrons 
from one level to another, to bring 
about a 'population inversion' and the 
laser effect. In helium -neon lasers a 
current passed through the gas pro- 
vides the pump energy, in ruby lasers it 
comes from a xenon flash tube. 
Reportedly, the Livermore Lab's X-ray 
laser is powered by an atomic explo- 
sion! The pacifist's perfect weapon - it 
destroys itself upon first use! 
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Deep C. 
Sony presents a dramatic 
new standard in noise 
reduction: Dolby C.* 

Silence has an indispensable 
part to play in the reproduction 
of recorded sound. So naturally, 
the newest advances in the 
science of noise reduction are cc 

featured on the latest Sony tape 
decks: TC-FX6C and FX5C. 

Dolby C dramatically quiets 
hiss across the entire audible 
range, and it is particularly effec- 
tive in the high frequencies 
where background noise is most 
disturbing. At 5kHz and above, 
hiss is suppressed by 20dB. 
What's more, an anti -saturation 
circuit reduces the possibility of 
over -extending the capacity of 

TC-FX6C 

tape whén confronted with espe- 
cially high amplitude signals. For 
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example, at 10kHz the saturation 
threshold is expanded by 4dB. 

In conjunction with conven- 
tional Dolby (B type), Sony's new 
"C" decks do not simply cover up 
unwanted sound debris. They 
take it all the way down to clean 
silence. 
'Recording of certain matena/s may infringe copyright 
unless permission is given by the copynght holder 
'Dolby is the registered trade mark of Dolby Laboratones, 
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SONY. 
THE ONE AND ONLY 
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PERFECT REPRODUCTION. REPRODUCED PERFECTLY. 
To reproduce the true sound of a live performance has been 

the goal of manufacturers since Edison invented the phono- 
graph. 

At JVC, we have gone further than any other maker to 
achieve this goat 

First we developed the stereo groove, making possible 
. stereophonic recording techniques. 

And, more recently, we invented the amplification process 
known as Super. 'A. 

Quite simply, Super A gives you very high output while 
using very low power. 

What you hear is an extremely clean, natural sound, with 
almost no distortion. 

Another recent development' is our Quartz Lock turntable. 
This turntable offers an accuracy of speed impossible in 

conventional turntables, because it is regulated by the most 
accurate measure known to man., The pulse of the atom. 

Then, to match the quality of these components, we pro- 
duced the SEA graphic equaliser system for perfect tone control. 

This system has been refined to such a degree it even 
compensates for the furniture in your room when the sound 
leaves the speakers. 

The erid result is the opportunity to appreciate live perfor- 
mance realism, without having to go to a live performance. 

If.you'd like to know more about the many 
innovations JVC has brought to- Hi -Fi, write to us for 
a brochure or call into any JVC dealer. 

JVC Then you'll see why JVC equipment is recog- 
nised as The State of the Art. 

JK.0061E1VFMMH For further information, write to JVC Advisory Service, Prate Bag, Kingsgtuw, N.S.W. 2208 or phone (02)750.3777 


